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Under the auspices of the Highway Research Board, a study of state 
highway practice in employee training and education and in the hiring 
of highschool and college students and graduates was made by ques
tionnaire mailed August 3, 1953. 

Eight states reported an organized plan of in-service training for 
new employees not including the engineering college graduates. With 
the exception of Ohio, the program offerings m this area of training 
were limited and spotty. Formal in-service training programs for 
the older employees were reported by 12 states. These programs 
are designed to reach administrative and clerical workers in some 
states, though the more-extensive programs are developed only for 
professional employees. 

Eleven states have adopted, since 1946, training programs of 12 
to 48 months' duration for the newly hired engineering-college grad
uate. In the mam, these programs consist of supervised on-the-job 
rotational work, so designed as to give the graduate experience in all 
the main engineering activities of the department. 

Kentucky reported a plan of scholarship awards to college students, 
both graduate and undergraduate. The 17 states maintaining coopera
tive agreements with the "co-op" technical colleges, reported a total 
of 136 to 152 student-employees who alternate college terms with f u l l -
time employment with the highway department. 

For special hire during the summer of 1953, approximately 40 
states hired 4,227 highschool students, and 3,012 college students. 

The lowest starting salary paid graduates of engineering colleges 
is $200 a month, the average is $308, and the highest is $376. These 
salaries are based upon the lowest end of the range in those states 
that maintain a starting range. Using the highest starting salary in 
these states, the above three monthly starting salaries for engineering 
graduates become $250, $318, and $376. An analysis of the starting 
salarypaid and the number of engineering graduates hired, expressed 
as a percentage of the number desired to have hired in 1953, indicates 
that a salary less than $300 a month may materially reduce the num
ber of graduates hired. The overall percentage hired by 37 states 
was 31.3 percent of the number of graduates wanted. 

Of the engineering graduates hired during the past three years, 
10 to 14 percent are now on leave to the military service. The grad
uates hired in 1948 and 1949 have remained in employment relatively 
better than those hired in 1951 and 1952. The World War I I veteran 
is continuing his employment with state highway departments better 
than are the more-recent graduates. Of the 1953 graduates hired, 
19 percent had resigned by the time the questionnaire was answered, 
about August 20, 1953. 

# THE manpower shortage that has faced breadth of the organization table is in need 
the county, city, and state highway depart- of more and better trained employees. If 
ments since 1946 does not show much prom- the highway departments are to improve 
ise of improvement within the foreseeable their situation in employment, or to even 
future. The shortage is most critical in hold their present position, greater atten-
professional engineering and other tech- tion must be given to their management of 
meal areas, although the fu l l depth and personnel. The relatively low salary scale 



is not the only competition that they face 
in securing the employment of engineers, 
technicians and administrative workers. 
Overall personnel policy, retirement and 
other social benefits, and the opportunity 
for self-improvement are factors. 

Two major problems are involved in 
improving the employment in highway de
partments: (1) qualified persons must be 
hired and (2) the employee must find em
ployment conditions so much to his liking 
that he wi l l remain with the department on 
a long tenure. In-service training and op
portunities for further education are fac
tors of importance in both securing and in 
holding the services of employees. Oppor
tunities offered by industry and certain 
branches of government for further trainmg 
have proved to be of great advantage to those 
organizations providing such opportunities. 
In addition to the betterment of hiring and 
keeping employees, the concerns carrying 
on a reasonably good in-service training 
program are finding marked improvement 
in the quantity and quality of the productive 
effort of their employees. 

The training of employees at company 
expense has had rapid and extensive devel
opment during the past 8 years. The federal 
government has expanded its training pro
grams rapidly in the same period. What 
has been found advantageous in the t raini i^ 
of employees by industry and by federal 
government wi l l likewise be found advan
tageous to state highway departments. 

The author presented a paper at the 1953 
Annual Meeting of the Highway Research 
Board (Highway Research Abstracts, Vol. 
23, No. 4, pp. 30-40, April 1953) on the 
subject of in-service training. The paper 
enjoyed a wide circulation; interest there
in was greater than had been anticipated. 
As a result of this initial expression of in
terest, the H^hway Research Board thought 
it well to conduct a survey of the state high
way departments to gather information on 
the practice within highway departments in 
the area of employee training and education. 
This present paper is a report of the find
ings of that survey. 

One of the main objects of this report is 
to point out those state highway departments 
that have programs and provisions for the 
training and further education of their em
ployees. With such information available, 
any department wishing to study the possi
bilities of adopting a training program of 
its own wi l l have available the list of other 

highway departments active in traini i^. 
In adition to the training activities,, this 
paper reports on the experience in hiring 
and keeping the engineering-college gradu
ate. 

THE QUESTIONNAIRE SURVEY 
A 5-page questionnaire was mailed to 

the state highway departments August 3, 
1953. Some form of reply was received 
from each of the 48 states. District of 
Columbia, Puerto Rico, and Hawaii. Un
fortunately, each state did not supply com
plete information, and about six of the state 
returns were hardly more than superficial 
replies. Certain differences in interpreta
tion of the questions, variations in state 
practices not specifically provided for on 
the questionnaire, failure to supply com
plete information, gnd other items made it 
somewhat difficult to prepare a detailed 
summary on certain questions. In general, 
however, the information submitted is suf
ficient to provide an adequate view of the 
various forms of employee training now 
active in the state highway departments. 

Most of the reports submitted by the 
states were received between August 10 
and September 10. Three or four were 
dated in October. 

The number of state highway depart
ments now engaged in formal and programed 
activities of training employees is relative
ly few. Furthermore, the number of states 
that have placed training under the direction 
of a full-time supervisor to develop and 
oversee all phases of the training program 
is practically nil . If the in-service train
ing program of a state highway department 
is to fu l f i l l its major objectives, it is es
sential that it be directed by one especial
ly qualified in the area of adult education 
and one who can give it adequate attention. 

The questionnaire of August 3 stressed: 
(1) the training programs given to newly 
hired employees exclusive of the new engi
neering college graduates; (2) refresher or 
continuous training programs for the older 
employees; and (3) a training program for 
the newly hired engineering college gradu
ate. 

Training for New Employees 

Table 1 summarizes the training pro
grams for new employees in eight states 
reporting such programs. The lengths of 
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TABLE 1 
FORMAL IN-SERVICE TRAINING PROGRAMS FOR NEW EMPLOYEES 

Employee Class or Subject 111. Kans. Mass. Minn. Nebr. Ohio v t . Wis. 
a. Clerical & administrative employees - - - - - - - -
b. High school graduates—surveying - - - - 4 yr. 6 mo. 1 yr 6 wk.c 
c. High school graduates—Materials lab - - - - 4 yr. 6 mo. 1 yr. -
d. High school graduates—drafting 4 mo. a I wk. - - 4 yr. 2 yr. 1 yr -
e. Other draftsmen 4 mo. 1 wk. - 120 hr. - 3yr. - -
f. Road design engueers - - - - - 4 yr. - -
e- Bridge des]gn engmeers - - - - - 4 yr. - -
h. Construction inspectors - - - - 4 yr. l y r . - -
1. Resident engrs. & assistants - -

1 da.b 
- - - - -

1- Mamt. supervisors or foremen 3 da. - 1 da.b - - 6 mo. - -
k. Equipment operators 3 da. - 1 da.b - - 3 mo. - -

uWhenever several new employees are available at one time, otherwise on-the-job training is given. 
School on use of snow removal equipment. 
Formal course is 6 wk., over-all on-the-job training is for 18 mo. 

New Mexico is developing a program. 
Montana considers the first six months of employment of an inexperienced employee as on-the-job trainmg. Salary is slightly less 

than at the end of this training period. 
Virginia encourages off-hour study, requires it for survey parties. Cost of night school and approved correspondence courses 

IS reimbursable to employee. 
The University of Michigan operates an 8-week summer surveying camp in Wyoming for high school graduates selected by the 

Michigan State Highway Department. 
time devoted to the various classes of em
ployees or subjects, indicates no particular 
pattern as between the eight states. Ohio 
has a rather complete program, but infor
mation furnished is insufficient to disclose 
the detail with which the training is handled. 
With the exception of provisions for training 
of highschool graduates andfor the training 
of draftsmen, Ohio is the only state which 
has a program reaching a fair number of its 
professional employees. Not a single state 
reported any employee training for newly 
hired clerical and administrative workers. 
Al l training emphasis for new employees 
seems to be in the technical areas. 

Refresher Courses for Older Employees 

The questionnaire was designed to bring 
out any differences in the training program 
operated for the new employees as con
trasted to the older employees. Older em
ployee, in this sense, means length of time 
of employment rather than age of employee. 
Table 2 summarizes the activities of 12 
states reporting information on this ques
tion. As with the summary in Table 1 for 
new employees, Table 2 for older employ
ees discloses no particular pattern and no 
full-range program by any of the states. 
California and Vermont reported good pro-

TABLE 2 
FORMAL IN-SERVICE TRAINING PROGRAMS OR REFRESHER COURSES FOR OLDER EMPLOYEES 

Employee Class or Subject Calif. Conn. 111. Kan. Mmn. Neb. N. J N Y Ohio Ore Vt.e Va. 
a, clerical & admmistrative employees - - 2 da 12 hr. - 40 hr. b - 48 hr. - -
b. Instrument men & survey parties 12 hr. - - - 4 yr. - b - 120 hr. 30 hr. 1 wk. 
c. Road design engineers - - - 3 da. - - b - - 30 hr. -
d. Bridge design engmeers 72 hr. - - 3 da. - - b - - 30 hr. -
e. Construction inspectors 12 hr. - 3 da. 3 da. - - b c - 30 hr. 1 wk. 
f. Resident engmeers & assistants 12 hr. - 3 da. 3 da. - - - c - 30 hr. -
g. Mamt. supervisors & foremen 12 hr. 3 da. 2 da. - - 30 hr. - c 15 hr. ^ - 1 wk. 
h. Mamt. or const, equipment operator 8 hr. 3 da. - - - - - - 5 hr. - 1 wk. 
1. Mechanics (lubrication procedures) 12 hr. - - - - - - - - - -
J. Stenographers - 22 hr. - - - - - - - - -
k. Accountant-auditors - ISO hr. - - - - - - - - -
L Supervisory traming - 20hr.a - - - - - - - - - -
m. Electrical mechanics & foremen - - - - - 30 hr. - - - - -
n. Central files - - - - - 10 hr. - - - - -
0. Laborato:7 technicians - - - - - 280 hr. - - - - -
p. Equipment foremen - - - - - - 2 0 h r . - -
q. State Park supervisors & custodians - - - - - - - - - l O h r . -

^Includes items f and g. 
Many classes conducted, usually 2-hr., 2 evenings a week. Includes also soils, landscape, safety, and refresher courses for 

candidates for professional registration. 
^ Construction and maintenance schools held once each year. 
^Maintenance supervisors, foremen are given 8 hr. training. 

Evening courses, optional with employee, hours are 30 plus or minus. 
New Mexico is developing a program 
Colorado has a good program, but did not report any details. 



grams for technical employees but nothing 
in the clerical and administrative areas. 
On the other hand, Connecticut reported no 
training in the technical field but has a 
reasonably satisfactory program for sten
ographers, auditors, and supervisors. The 
New York program is of special character, 
insofar as special classes are arranged 
outside of working hours in many of the 
technical fields. Participation in the clas
ses has been optional. Vermont has a sim
ilar program. 

A review of Tables 1 and 2 indicates that 
there is ample opportunity for the develop
ment of a complete program of in-service 
training for all classes of employees in the 
state highway departments. 

11 

adopted their programs in 1953. The start
ing dates for the 11 states indicate that the 
training programs for engineering college 
graduates are all of post war development. 

In general, the in-service training pro
gram for civil engineering graduates con
sists of a rotational plan of on-the-job tram-
ing, covering the range of jobs from survey 
work on preliminary location through all 
stages of highway design, construction in
spection, and maintenance. The length of 
the program ranges from 12 to 48 months. 
Seven of the states have a program of 2 
years or more, with two states (Idaho and 
Virginia) having a 4-year program. Con-
neticut, Michigan, Missouri, and Wiscon
sin have programs of less than 2 years. 

TABLE 3 
TRAINING PROGRAM FOR NEWLY HIRED ENGINEERING COLLEGE GRADUATES (IN MONTHS) 

Type Job or Subject Conn. Ga.'> Ida. III Mich. Mmn, ® Mo, Ohio Va, Wis 
Year program adopted.... 1948 1953 19S0 1952 1952 1949 1953 1952 1949 1946 1953 

On-the-job rotation 
2 a. Prelim, location & surveys 1 4 6 6 3 1 6 2 1 3 6̂  2 

b. Planning surveys & research 2 1 - - 2 1.6) 1 1 3 S 1 
c. Traffic & safety 2 - - % ) 1 - 3 e 1 
d. Right of way 3 1 1 6 1 - 2 3 - 1 
e. Road design 5 4 7 6 6 1.6 3 1 6 6 2 
f. Bridge design - 4 7 6 c 1.6 3 2 3 6 3 
g. Construction survey takmg) 1 8) - 3 3 3.2) 2 1 3 f -
h. Construction inspect i 3 ) 3 3 10 ) 2 2 6 15 -
1. Asst. to pro], or res engr. - - 9 6 - - I - 12 2 
]. Maintenance operatir 3 3 6 - 6 2 1.6 2 2 3 - 1 
k. Office engineering (adm.) - 2 - - 1 - 1 - - - -
1. Materials & tests 2 4 3 6 6 1.6 2 2 3 12 1 
m. History, legal, organ,, policies - - 1 - d - 2 - - - -
n. Special assignments - 2 - - - - - - - 4 
0. Local road & st. inspection - - - - % - - - - - -
p Vacation - - - 1 - - - - - -

TOTAL, Months 22 36 37 48 36 13 24 12 36 48 18 
* Program open to 30 employees each year chosen through competitive written examinations. Not restricted to newly hired 

college graduates, but open to anyone of engineer-inspector grade or higher. 
°A different program is followed by trainees electing the highway bridges option. 
c Tramees assigned to bridge office at main headquarters are given 36 months field aitd office training covering all aspects 

of bridge work 
^Above program includes 15 days of class work in administration, policy, and technical lecture. 
^ In process of development. 
f Construction surveys (item g) included with preliminary location and surveys (item a). 
BMay be scheduled for 3 months by reduction in time elsewhere. 

Programs for Newly Hired Engineering 
College Graduates 

American industry has, for many years, 
conducted special programs for the training 
of the newly hired engineering college grad
uates. The programs range in length from 
6 months to 2 years and include a consider
able amount of home study and classroom 
work. The state highway departments are 
now entering this same area of training to 
the extent that 11 states have such a pro-, 
gram underway. A summary of these pro
grams I S given in Table 3. Virginia insti
tuted a program in 1946 followed by Con-
neticut in 1948. Three of the 11 states 

There is a similarity of pattern in the 
details of the program for the engineering 
college graduates. The length of time, 
however, assigned to the various types of 
on-the-job training varies from state to 
state. Further, the amount of training 
given in the central office, as compared 
to that given in field offices, varies m ac
cordance with whether the state operates 
on a centralized or decentralized basis. 

Details of how the training programs for 
college graduates are administered was not 
furnished by each of the 11 states. Usually, 
the general policy is to depend on super
visors and department heads to lay out a 
detailed program for the trainee adequate 
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to give him experience with all of the nor
mal types of operations handled by that sec
tion, bureau, or department. The amount 
of specific instruction given to the training 
of the supervisors in the discharging of their 
responsibilities to the trainees who maybe 
assigned to them is perhaps a minimum. 
Since success of the training of the grad
uates depends so largely on the work and 
attitude of the supervisors, the better 
programs wil l provide for the proper in
struction and guidance of the supervisors. 

The Bureau of Public Roads has in op
eration a 3-year trainee program for c ivi l -
engineering graduates. The Bureau has 
been successful in hiring about 25 trainees 
a year since the start of this program in 
1946. Of the 187 hired for the program to 
date, only 24 (or 13 percent) have resigned. 
Of 78 graduating from the 3-year training 
program, 74 are st i l l inactive employment 
with the bureau, and one is on leave to the 
military service. Considerable credit is 
given to the bureau training program in 
attracting to civil-service employment with 
the bureau those graduates hired each year. 
In fact, many of the graduates so hired have 
stated that the training program was the 
main attraction that led to their desiring 
employment with the Bureau of Public 
Roads. Further, the high rate of retention 
in employment upon completion of the 3-
year training program is further evidence 
of the soundness of the training program. 
Starting annual salary for the trainees at 
Grade GS-5 is $3,410. At the end of the 
f i rs t year of training they are promoted to 
Grade GS-7 at a salary of ' $4,205. Upon 
completion of the training program, the 
policy is to promote these men to Grade 
GS-9 at a salary of $5,060. 

The Virginia Department of Highways 
has as complete a program of in-service 
training as any of the highway departments. 
The program begins with the hiring of engi
neering graduates who, upon reporting for 
duty, are assigned to the 4-year training 
course. Supplementing this 4-year training 
for college graduates is a series of special 
courses and training activities for engi
neers throughout the department. These 
courses include: inspectors' training 
course; a course for superintendents, fore
men, and operators; a soils course for in
spectors and soils engineers; a 2-week bi 
tuminous school for inspectors; a course 
for junior materials engineers; a school 
for landscape superintendents; a school for 

right-of-way engineers and agents; a ma
terials conference for district materials 
engineers; a yearly meeting of the admin
istrative engineers of the main office and 
field offices; and similar types of in-
service training schools. 

Educational Programs 

Table 4 indicates that 16 states have a 
cooperative plan with a college or university 
to employ undergraduate students under the 
"co-op" plan of alternating college resident 
terms with employment in industry. The 
16 states have a combined total of 136 to 
152 students employed on the cooperative 
basis. 

California, Illinois, Maryland, and New 
York have cooperative plans by which uni
versity staffs are engaged to teach special 
classes made up of highway department em
ployees. Vermont and Kentucky have also 
used this plan for special subjects. Wash
ington encourages the taking of extension 
and correspondence courses. 

A review of the answers pertaining to 
refresher courses for older employees as 
summarized in Table 2, and on road 
schools, short courses, conferences, and 
extension schools, indicates that over
lapping in the answers exists. Some states 
reported activities under their own refresh
er training programs which other states re
ported in less detail under a separate ques
tion on extension services by state colleges. 

The followmg states reported that cer
tain of their employees attend an annual 
road school or highway conference spon
sored by the state highway department, a 
state institution of higher learning, or 
jointly sponsored: California, Colorado, 
Georgia, Illinois, Indiana, Kentucky, 
Maryland, Massachusetts, Louisiana, New 
York, Ohio, Oregon, South Dakota, Vi r 
ginia, and Wisconsin. Fourteen states re
ported participation in professional society 
meetmgs, highway association meetings, 
good-roads associations, and similar 
events. No doubt, every state highway de
partment has employees attending meetings 
of this character, to a greater or lesser 
extent. 

The following states reported confer
ences, schools, and institutes on such sub
jects as materials, soils, concrete, con
struction, maintenance, asphaltic con
crete, planning, traffic, and materials 
testing: Idaho, Iowa, Louisiana, Missouri, 
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T A B L E 4 

STATES HIRING C O L L E G E STUDENTS UNDER THE 
COOPERATIVE EDUCATIONAL PLAN 

State 

Calilornia 
Connecticut 
Delaware 
Georgia 
Idaho 

Illinois 
Massachusetts 
Michigan 
New Hampshire 
New Mexico 

New York 
Ohio 
Tennessee 
Vermont 
Virginia 

West Virginia 
Wisconsin 

T O T A L 

Cooperative 
School Students 

4 
1 or 2 

1 
18 
25 

3 
10 - 20 

15 
4 - 5 
20 

Considering Plan 
4 - 8 
0 - 6 

1 
7 

4 
8 - 10 

136 - 152 

Oregon, Texas, Utah, Vermont, Virginia, 
West Virginia, and Wisconsin. Utah gives a 
2-week school m material testing for newly 
hired personnel, especially for resident 
engineers and inspectors. 

The Kentucky Department of H^hways 
has an excellent program of training and 
education. Basically, its program includes 
apian for additional training for employees 
already on the ]ob, the recruiting and train
ing of new employees, graduate training for 
young engineers leadmg to a masters de
gree in civil engineering, and part-time 
employment for engineering students during 
vacation periods. The educational program 
includes the offering of scholarships for 
selected students who enroll in civil engi
neering at the University of Kentucky. 
Under this plan the student alternates school 
work with on-the-job training such that each 
student receives approximately 36 months 
in school and 36 months in practical work. 

Although Kentucky reported the only plan 
of college scholarships offered by a state 
highway department, in some states the 
contractors or other organizations sponsor 
selected students in getting their college 
education. Such plans are in operation in 
Alabama, Georgia, Ohio, and Wyoming. 
Florida is developing apian similar to that 
used in Alabama. In Minnesota, the Sur
veyors ana Engineering Society offers a 
$750 scholarship for graduate study and a 
$250 scholarship to a third-year under
graduate student. 

Under certain provisions, the em-
plojfees' salaries maybe paid while on as
signment to a college to pursue formal col
lege work. The states having this provi

sion are Connecticut, Iowa, Kentucky, and 
Washington. Washington's privilege seems 
to be restricted to the traffic-engineering 
school at Yale University. 

Michigan, Minnesota, Nebraska, and 
Wisconsin reported an organized plan for 
hiring and training highschool graduates. 
Arkansas has such a plan under study, and 
Illinois occasionally sets up the plan when 
there is need for a large number of drafts
men. In the summer of 1952, Vermont con
ducted a successful highschool training pro
gram for the development of survey-party 
personnel. 

In 1953 the University of Michigan, in 
cooperation with the Michigan State High
way Department and the Michigan Road 
Builders Association, conducted an 8-week 
training course in surveying for highschool 
graduates. This course was given at the 
university's summer surveying camp at 
Jackson, Wyoming. The course is to be 
repeated for the summer of 1954. 

Highschool students interested in taking 
this summer training in surveying are se
lected on a basis of applications and from 
the list passing the Engineering Aide B ex
amination of the Michigan State Civil Serv
ice Commission. The Michigan Road Build
ers Association grants some financial aid 
to the students selected for the work. 

The Virginia Department of Highways 
sponsors night school and correspondence 
courses and pays the cost of the course and 
related expenses under certain conditions. 
The department also pays the expense for 
special courses at the University of Vi r 
ginia, and wil l pay half salary plus tuition 
for employees who may be assigned to the 
Bureau of Highway Traffic at Yale Univer
sity. 

Summer Hire of Highschool and College 
Students 

In Table 5 is given the number of high-
school and college students hired for the 
summer of 1953. Provision in the ques
tionnaire was made for separating the high-
school students into temporary hire for the 
summer and permanent hire (graduates). 
The answers were not satisfactorily clas
sified on this basis, so the total number 
hired is given. The table shows that high-
school students are used extensively in the 
summers. The number hired in 1953 bears 
no particular relationship to the size of the 
state, size of the highway department, or 
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other known condition. The matter seems 
to rest upon policy. From other sources 
it is known that the hiring of highschool 
graduates and highschool students has led 
to later employment with the highway de
partment. Perhaps a planned program of 
hiring the highschool student would lead to 
increased employment either of the high-
school graduate or of the college graduate 
who had had the previous employment ex
perience with the state highway department. 

Associated with the hiring of the high-
school students for summer work is the 

hiring of college students (not college grad
uates) also for summer work. Table 5 
shows that in 1953, the 43 states reporting 
on this question hired a total of 3,012 col
lege students. A general review of Table 5 
indicates that those states who hired high-
school students in fair sized numbers also 
hired the college student to a similar extent. 

Hiring of 1953 Engineering Graduates 

For a number of years, state highway 
departments have not succeeded in hiring 

TABLE 5 
HIRE OF HIGHSCHOOL AND COLLEGE STUDENTS FOR SUMMER OF 1953 

No. of No. of State No. of No. of 
high school college high school. college 

State students students students students 
hired^ hired*' hired^ hired'^ 

Alabama nr nr Nevada 57 10 
Arizona lot 10 New Hampshire 15t 20 
Arkansas 75t 35 New Jersey 70t 80 
California 146 120 New Mexico nr nr 
Colorado 120 35 New York 39t 94 
Connecticut 115 300 North Carolina nr nr 
Delaware 23t 4 North Dakota 75t 40 
Florida 62t 22 Ohio soot 200 
Georgia 53t 54 Oklahoma 73 54 
Idaho 60 21 Oregon 35 21 
Illinois ? 229 Pennsylvania 150 390 
Indiana nr nr Rhode Island 30t 10 
Iowa 60 50 South Carolina nr nr 
Kansas 42 42 South Dakota 56 6 
Kentucky 196 174 Tennessee 80 10 
Louisiana 0 15 Texas 225 100 
Maine lot 50 Utah ? 50 
Maryland 66t 29 Vermont 5t 16 
Massachusetts 25 75 Virginia 190 140 
Michigan 130 65 Washington 0 28 
Minnesota 500t 85 West Virginia 34 6 
Mississippi 213 29 Wisconsin 110 90 
Missouri 13 88 Wyoming nr nr 
Montana 210 32 Hawaii 3 3 
Nebraska 51 80 
Totals 4,227 3,012 

Includes highschool graduates. Permanent and temporary employment included; 
the "t" indicates temporary employment. The distinction reported between tem
porary and permanent status was not consistent, state to state, and so the two 
groups are combined in this table. 
Does not include college graduates; number employed was reported as temporary 
for summer only, 

nr = Information not reported. 
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T A B L E 6 

HIRE O F ENGINEERING-COLLEGE GRADUATES IN 1953 

Number Hired Number Monthly 
h. S. M. S desired to start mg 

State Deg Deg. hire salary 

dollars 
Alabama nr nr nr nr 
Arizona 1 0 nr 297 
Arkansas 5 0 20 250 
California 49 2 350 376 
Colorado 0 0 10 290 

Connecticut 9 0 42 325 
Delaware 3 0 9 302 
Florida 2 0 30 325 
Georgia 7 0 15 296 
Idaho 7 1 8 320 

Illinois 140 1 250 350 
Indiana 13 0 50 300 - 375 
Iowa 4 1 40 325 
Kansas 4 0 50 358 
Kentucky 7 1 nr 300 

Louisiana 14 1 30 325 
Maine 7 0 30 332 
Maryland 7 0 30 334 
Massachusetts '0 0 50 290 - 340 
Michigan 13 1 SO 350 

Minnesota 4 0 10 340 
Mississippi 8 0 30 300 - 310 
Missouri 16 0 25 325 
Montana 0 0 12 350 
Nebraska 12 2^ 25 320 - 345 

Nevada 3 0 10 325 
New Hampshire 3 0 40 275 
New Jersey 9 9 60 276 - 348 
New Mexico nr nr nr nr 
New York 9 9 9 264 - 311 

North Carolina nr nr nr nr 
North Dakota 2 0 10 300 - 325 
Ohio 35 0 100 315 - 360 
Oklahoma 10 0 25 350 
Oregon 26 0 44 336 

Pennsylvania 0 0 50 248 - 278 
Rhode Island 0 0 15 200 - 250 
South Carolina 1 0 nr 275 
South Dakota 0 0 15 275 
Tennessee 2 0 nr nr 

Texas 44 0 100 300 
Utah 6 0 15 325 
Vermont 1 0 20 280 
Virginia 21 1 20 312 
Washington 14 0 14 343 

West Virgmia 0 0 13 300 - 325 
Wisconsin 32 1 40 325 
Wyoming nr nr nr nr 
Hawaii 0 0 0 262 

Totals 529 12 1,757 -
* Includes one Ph. D degree, 
nr = Information not reported 

the number of civil-engineering graduates 
they needed to staff their many technical 
offices. One question was devoted to a de
termination of the relationship between the 
number of engineering graduates hired in 
1953, the number desired, and the salaries 
paid. Forty-four states and Hawaii sub
mitted answers to this question although 
some answers were not complete. Table 6 
summarizes these answers. The 42 states 
reporting usable information on the question 
reported a hiring of a total of 529 bachelor-
degree graduates and 12 with graduate de
grees. 

The 40 states reporting their needs for 
engineering graduates had a combined re
quirement of 1,757 bachelor graduates. 
Restricting these totals to only those 37 
states that reported the number of bachelor-
degree graduates hired and the number de
sired, gives 518, and 1,655, respectively. 
Thus, these 37 states hired only 31, 3 per
cent of their needs. 

Forty-four states reported the starting 
salary paid newly hired, recent college 
graduates. These salaries are shown in 
Table 6. They may be summarized as 
follows: 

Lowest salary 
Median salary 
Average salary 
Highest salary 

Based on 
Lowest 
Starting 

Rate 
$200 

314 
308 
376 

Based on 
Highest 
Starting 

Rate 
$250 

325 
318 
376 

Only S I X states reported starting sal
aries of $350 or more a month. The engi
neering graduates of 1953 averaged above 
$350 a month at most of the engineering 
colleges. 

Table 7 shows the number of graduates 
hired expressed as a percentage of the 
number desired and the corresponding 
starting salary. The 37 states furnishing 
the necessary information were arranged 
in sequence by increasing salary rates. 
The f i rs t group is composed of those states 
with starting salaries of less than $300, 
the second group of 10 states paid start
ing salaries of $300 to less than $325, the 
third group of seven states paid a starting 
salary of $325, and the fourth group is 
composed of ten states paying above $325 
starting salary. The table gives some ev
idence that starting salaries below $300 
a month seriously decreased the number 
of graduates hired, expressed as a per
centage of the number wanted. 

T A B L E 7 

ENGINEERING GRADUATES HIRED IN 1953 R E L A T E D TO 
MONTHLY SALARY 

No. of 
States 

9 
10 
7 

11 

sr 

Number 
Hired 

26 
145 
77 

270 
"515" 

Number % Hired of 
Wanted Number Wanted 

235 
365 
190 
865 

IBBT 

11.1 
39 7 
40.5 
31.2 
30~ 

Average 
Monthly Salary^ 

$ 267 
307 
325 
347 

^ Based on lowest amount tor states reportmg a range in 
starting salary. 
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Hiring and Tenure of Engineering-College 
Graduates 

The experience of 27 states in the hiring 
of graduates in civil engineering, beginning 
with 1948 and extending through 1953, is 
given in Table 8. 

Table 8 shows a high rate of resignation. 
Even from those graduates hired in June 
1953, many resignations took place by the 
end of August. Note that the retention, as 
of August 1953, of graduates from the 1948 
and 1949 classes is higher than for the 
classes of 1950, 1951, and 1952. The com
paratively low percentage of the 1951 and 
1952 classes sti l l employed is partially 
accounted for by the 14.3 and 12.4 per
centages on leave to military service. 
Resignation, though, has been high from 
the 1951 and 1952 classes (45.4 percent in 
two years and 48. 8 percent in one year, 
respectively) as compared to the 1948 and 
1949 classes (44. 0 percent m 5 years and 
45. 2 percent in 4 years, respectively). 

T A B L E 8 

NUMBER OF C O L L E G E GRADUATES HIRED AND THEIR 
TENURE - 27 STATE SUMMARY 

Year Hired 
1948 1949 1950 1951 1952 1953 

496 816 848 637 557 39S 

1 6 3.5 8.3 14 3 12.4 10.4 

44.0 45.2 48.2 45.4 48. 8 19.0 

54.4 51.3 43. 5 40.3 38.8 70.6 

States included above and total number hired during the 6 years 

Number hired 
Percentage now on 

military leave 
Percentage 

resigned 
Percentage 

still employed 

Arizona 5a Kentucky 35 Ohio 414 
Arkansas 53'> Louisiana 102 Oklahoma 69 
California 829 Massachusetts 52 Oregon 182 
Connecticut 36 Michigan 125 South Dakota 2 
Delaware 18 Mississippi 82 Texas 554 
Georgia 5ia Missouri 250 Vermont 45 
Idaho 25 Montana 110 Virginia 78 
Indiana 84 Nebraska 123 West Virginia 18 
Iowa 43=' New Hampshire 48 Wisconsin 316 

a 1948, 1949, 1950 not included 
01948 and 1949 not mcluded. 

The trend to be expected is that the per
centage resigned would decrease materially 
from the 1948, or oldest class, to the 1952, 
or recent class. The percentages, how
ever, for the classes of 1948 to 1952 vary 
irregularly from 44. 0 for 1948 to 48. 8 for 
1952, which indicates that the World War 
n veterans, who composed most of the 1948 
and 1949 graduating classes, have held their 
employment better than those younger engi
neers graduating in 1951 and 1952. The 
rate of resignation is so high as to warrant 

special measures to effect a greater em
ployment retention. 

Methods of Hiring the Graduating Senior 

The state highway departments use a 
number of methods of reaching and mter-
esting the college graduating senior to ac
cept employment with the highway depart
ment. There appears to be no one best 
system, but whatever success is achieved 
results from a number of direct and indirect 
approaches. Some of the methods used, 
with the number of states mentioning the 
method indicated at the end, are: mter-
viewing the seniors on the campus, 25; vis- { 
its to the school to discuss employment with 
the dean, head of department, and profes
sors, 9; general announcements in news
papers, posters, radio, television, and 
other normal publicity channels, 9; sum
mer employment before graduation, 5; talks 
given to the senior class or to the student 
chapter of American Society of Civil Engi
neers, 4; direct correspondence with the 
college, 4; direct correspondence from the 
senior student, 3; invitations to the senior 
class to visit the h^hway department oper
ations, laboratories, and construction pro
jects, 3; colleges contacting the highway 
department, 1; and cooperative education 
programs, 1. 

Return of Employees on Leave to Military 
Service 

The return to state highway department 
employment of former employees released 
on leave to active military duty is under \ 
way. Forthe 6 months of July to December 
1952, 32 states reported the return of 64 ' 
service men. In the following 6 months, ! 
32 states reported the return of 70; and in ' 
the period from July to December 1953, 26 
states reported an expected return of 71 
employees. Thus, the average return was 
2.1 employees per highway department in 
the 6-month period of July to December 
1952; an average of three returnees per 
state highway department is expected in the 
last six months of 1953. California is the 
exception to the above figures. The number 
of service men returning to employment is 
reported by California to be 25, 25, and 30 
individuals respectively, for the three 6-
month periods. 
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