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Valid measures of training needs are made for current and potential 
maintenance supervisors. They reveal the most urgent needs and the 
best course content and form for training. 

Maintenance subject matter experts and experts in study techniques 
work as a team to accomplish the following: 

1. Ascertain the status of the total supervisory force on factors 
that affect learning, using employer records to find age, education, 
experience, and geographic distribution factors. 

2. 'Breakdown the tasks of each maintenance job and list them in 
job element statements, to reveal the knowledge, skills, and abilities 
needed to do the job, which are then combined into KSA statements. 

3. Measure how well a random sample of supervisors possesses 
the knowledge, skills, and abilities needed in their jobs; KSA-based 
written tests, performance tests, and supervisory appraisals are 
used and results are projected statewide to find the total number 
needing training on that KSA. 

4. Measure the sample supervisors for their capacity to learn, 
using a standard test, and using questionnaires and interviews to see 
if they are willing and have time to take training. 

•THE objective of this paper is to present a technique that can be used to identify the 
training needs of highway maintenance supervisors and to develop a plan for training 
those supervisors. 

Three subordinate objectives are involved-

1. To identify the training needs of the maintenance supervisors, 
2. To identify the characteristics of the maintenance supervisors that will have bear

ing on their training, and 
3. To use the training needs data and the supervisor characteristics data, together 

with current training technology, in developing the plan for training maintenance 
supervisors. 

TRAINING NEEDS IDENTIFICATION PROCEDURE 

Identification of the training needs of maintenance supervisors involves four steps: 
(a) development of a survey organization, (b) identification of the work perfor med by the 
maintenance supervisors, (c) identification of the knowledge, skills, and abilities (KSA) 
needed to perform the work, and (d) identification of the extent to which current super
visors and potential future supervisors have the knowledge, skills, and abilities needed 
to perform the work. Any lack of required KSA constitutes a training need. 
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Survey Organization 

The organization required to conduct a training needs survey includes a training needs 
committee and a project staff. 

Training Needs Committee-Persons thoroughly knowledgeable about the specific ac
tivities performed by maintenance supervisors are needed for service on a training needs 
committee. The committee members, as a group, are responsible for defining the work 
performed by maintenance supervisors, and the knowledge, skills, and abilities needed 
for satisfactory work performance. They are further responsible for developing tests 
and other measures used to identify the extent to which individuals actually possess the 
required KSA. 

Project Staff-Two persons are needed on the project staff; both should have special
ized knowledge about training. They are responsible for conducting the committee meet
ings, for collecting and classifying the work data and the KSA data, and for developing 
the survey materials. They are also responsible for tabulating and interpreting the re
sults, and for developing a recommended plan for training. 

Identification of Work Performed 

Persons are employed to perform work. It is necessary, then, to analyze the work 
itself to identify the knowledge, skills, and abilities needed to do the work. Analysis 
of the work performed by maintenance supervisors (and by almost any group of em
ployees) involves identification of the major elements of the work and of the specific 
tasks that make up those elements. 

Job Elements-The maintenance of roads and bridges involves, among other things, 
the repairing of subbases and bases, asphalt surfaces, concrete pavements, and struc 
tures. Each of these activities can be considered a job element-a definable segment of 
the work performed. 

Job Element Tasks-A task, as the term is used herein, is a unit of work performed 
in connection with a job element. For example, among the tasks performed in connec
tion with base and subbase repair are (a) the location of the repair work to be made, (b) 
identification of tlle materials involved, and (c) calculation of the quantities of materials 
needed. All significant tasks performed in connection with each job element are identi
fied so that the KSA needed for their performance can be determined. 

Job Element Statements-A typical job element statement, that for base and subbase 
repair, is as follows: 

Department of Highways 
Maintenance 

BASE AND SUBBASE REPAIR 

The repairing of base and subbase structures. 

Tasks 

1. Identify the location of needed repairs and the extent of each need. 

Job Element Statement 
Number 2 

2. Identify the type of base involved: soil cement, iron ore, concrete pavement, soil, lime treated 
soil, or sand, clay, gravel. 

3. Calculate the quantities of materials required. 
4. Locate the source of materials. 
5. Plan and initiate the operation: 

Organize manpawer and equipment, 
Make i~dividual work assignments, 
Load materials, 
Proceed to work site. 



6. Supervise the performance of work at the job site: 
Remove the defective base section, 
Replace the removed material, 
Compact the. material, 
Shape up the base, 
Clean up the work site. 

7. Prepare records of materials, equipment, and manpower used . 
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A job element statement reflects a major activity that can be isolated from all other 
work activities for analysis purposes. The t asks listed are set forth only in such detail 
as is necessary to indicate the knowledge, skills, and abilities needed for their 
performance. 

Job Element Series-A typical list of job element statements, developed to identify 
the work performed by maintenance supervisors, is as follows: 

1. Asphalt surface repair 
2. Base and subbase repair 
3. Bridge painting 
4. Bridge repair 
5. Concrete pavement repair 
6. Concrete structures repair 
7. Ditch cleaning and shaping 
8. Drainage equipment maintenance 
9. Equipment maintenance-field 

10. Equipment maintenance-shop 
11. Fence installation and maintenance 
12. Gravel road conditioning 
13. Guardrai I instal lotion and maintenance 
14. Mudjack operation 
15. Park ma intenance 
16. Pavement marking 
17. Pipe placement 
18. Rest area construction 
19. Right-of-way clean-up 
20. Roadside mowing 
21. Roadside forestry 
22. Shoulder and slope maintenance 
23. Sign fabrication 
24. Sign placement 
25. Snow and ice control 

Identification of KSA' s Required 

Each task requires the possession of knowledge and ability for its performance, and 
some tasks require skill-a term used in this paper to mean unusual ability with tools 
or equipment. So that these knowledge, skill, and abilit:y requirements can be treated 
meaningfully from a tr aining standpoint, they must be identified, defined, and classified. 

KSA Identification-To calculate the quantities of materials required to repair a sub
base structure, it is necessary to be able to work with whole and decimal numbers and 
to know the formulas for volumes, If two or more materials are to be used, it is neces
sary also to know the types of materials and how they will behave when mixed with each 
other. Each task in each job element i s analyzed in this way. 

KSA Definition-Each requirement of knowledge, of skill, and of ability includes 
everything needed, but is limited to that actually needed, for satisfactory work perfor
mance. If the employee must be able to add and subtract whole and decimal numbers 
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and to calculate areas and volumes, the defined requirement includes, and is limited 
to, these abilities. 

KSA Classification-As each increment of knowledge, skill, and ability is defined, it 
is combined with others of its kind and classuied so that all can be treated meaningfully 
in ter ms of training needs identification and training materials development. 

Two types of KSA' s are developed . The first represents a combination of knowledge, 
skills, and abilities used by almost all maintenance supervisors, as illustrated in the 
typical KSA statement that follows: 

Department of Highways 
Maintenance 

MATHEMATICS 

ADDITION, SUBTRACTION, MULTIPLICATION AND DIVISION 

Knowledge 

1. Of the relationships between whole numbers, decimals, fractions, and percents. 

KSA Statement 
Number 4 

2. Of the rules that apply in listing whole, fractional, and decimal numbers in order to add or 
subtract. 

3. Of the rules that apply in the placement of whole, fractional, and decimal numbers before they 
can be multiplied or divided. 

Skill 

None 

Ability 

1. To work with whole, fractional, and decimal numbers in calculating quantities, grades, and ele
vations for road and bridge maintenance work. 

2. To convert fractions to decimals and decimals to fractions. 
3. To relate numbers to each other as ratios. 

The second represents a combination used only by certain supervisors-in this case, 
those responsible for making base repairs. A typical KSA statement illustrating this 
type is as follows: 

Department of Highways 
Maintenance 

Knowledge 

BASE REPAIRING 

1. Of the functions of the base structure of a road. 

KSA Statement 
Number 30 

2. Of the Department standards and specifications applicable to the construction and reconstruc
tion of base structures. 

3. Of what constitutes base failure, what causes base failure, and what indicates base failure. 
4. Of the different types of bases used: soil and clay; lime or oil treated soil and clay; soil ce

ment; iron ore, shell, gravel; portland cement; and asphalt. 
5. Of the equ ipment used to make base and subbase repairs, and the capabilities of that equipment: 

drag lines, grada l Is, motor graders, rollers, tampers, seaman stabilizers, air compressors and ham
mers, and pu l I 'tractors. 

6. Of the methods of operation involved in excavating, moving, and placing of rock, soi I aggre
gates, shell, iron ore, and additives to reconstruct base and subbase sections. 

7. Of soil density and compaction requirements. 
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8. Of the special methods and requirements involved in the placement of earth under and in sup
port of drainage pipes and culverts. 

9. Of the need to provide for the proper drainage of base structures. 
10. Of the special records and reports applicable to base and subbose repairs. 

Skill 

1. In the use of the specialized tools and the operation of the specialized equipment involved. 

Ability 

1. To recognize and evaluate the conditions that indicate subbose and base failures, and the ex
tent of such foi lures. 

2. To plan, organize, and supervise the work involved in making repairs to subbose and base 
structures. 

3. To insure that the materials to be used hove been sampled and tested and continue to besuitoble. 
4. To inspect the methods used and the workmanship to insure compliance with adopted procedures 

and standards and achievement of the desired result. 

KSA Guidelines-Four guidelines are followed in classifying knowledge, skills, and 
abilities for training needs analysis purposes: 

1. Each classification describes a single combination of knowledge, skills, and 
abilities needed for the performance of work. 

2. Each single combination is made as broad as possible, but not so broad as to re
quire a significant number of persons to know and to be able to do things not required 
for the performance of their assigned work. Example: Certain supervisors need to 
add, subtract, multiply, and divide. Others need to do this and to calculate areas and 
volumes. Two KSA's are developed to avoid requiring the first group to take training 
in area and volume calculation. 

3. Each combination overlaps the other KSA combination as little as possible. Ex
ample: the ability to add and subtract is not included in each KSA where the ability 
applies. 

4. The total series of KSA combinations contains all of the knowledge, skills, and 
abilities required for accomplishment of all of the work, regardless of the numbers of 
persons, levels of authority, or numbers of organization units involved. 

KSA Series-A typical list of KSA statement titles applicable to maintenance super
visors is as follows: 

KSA Statement Title 

Basic Group 

Deportment, division, and district orientation 
Maintenance function orientation 
Terms appropriate to maintenance 
Mathematics-Addition, subtraction, multiplication, and division 
Equipment-Functions and capacities 
Equipment-Service 
Soi I and aggregate mixes 
Portland cement concrete mixes 
Aspholtic materials 
Road and bridge maintenance standards 
Record keeping and reporting 
Manuals of reference 
Public relations 
Communications 

KSA Number 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 



28 

KSA Statement Title (continued) 

Basic Group 

T ro i ni ng-On-the- job 
Supervision 
Pointing wood, metal, and concrete 
Inspection of roads and bridges 
Right-of-way clean-up 
Snow and ice control 
Emergency and disaster work 
Traffic safety activities 
Utility company contact work 

Specialized Group 

Contract plan interpretation 
Blueprint interpretation 
Mathematics-Areas and volumes appropriate to maintenance work 
Basic survey (rod and chain work) 
Intermediate surveying (elevation and alignment work) 
Excavating and embanking 
Base repairing 
Gravel road repairing 
Asphait surface patching 
Asphalt surface leveling and sealing 
Portland cement concrete repairing 
Mud jacking 
Drainage equipment repairing 
Pipe placing 
Smal I concrete structure repairing 
Roadside mowing 
Roadside forestry work 
Guardrai I and fence maintenance 
Bridge repairing 
Bridge painting 
Sign painting 
Sign placement 
Center and edge-line pointing 
Signal and light maintenance 
Equipment rnalntenance-fleid 
Equipment maintenance-shop 

Advanced Group 

First level management 

KSA Number 

15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

No one person needs to know and be able to do all that is represented by the 50 KSA's. 
Individuals need onlytoknowthosethings required by their own work assignments. Still, 
at least one person must know and be able to do all that is represented in each KSA, 
since each KSA reflects part of the total body of knowledge, skills, and abilities needed 
to supervise the maintenance of roads and bridges. 

The information in the above list indicates that (a) the knowledge, skills, and abili
ties needed by maintenance supervisors can be classified for training purposes, (b) the 
various combinations range from initial orientation to the application of management 
principles and practices, and (c) the majority of combinations reflect the technical as
pects of road and bridge maintenance work. 
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KSA Groups-The 50 KSA statements listed above are placed in three groups: the 
basic KSA's, the specialized KSA's and the advanced KSA's. The basic KSA group in
cludes 23 KSA's. All maintenance supervisors need to know and to be able to do that 
which is represented by these 23 KSA's. The specialized KSA group includes 26 KSA's. 
Individual supervisors need to know and to be able to do only those things set forth in the 
KSA's that apply to their current work assignments or will apply to their upcoming as
signments. One KSA, that for first level management, has been placed in the advanced 
KSA group. Only persons responsible for planning, organizing, scheduling, directing, 
and controlling work on a district-wide basis are expected to know and to be able to do 
those things represented by this KSA. (The advanced group typically contains two addi
tional KSA's, those representing the knowledge, skills, and abilities needed at the mid
dle management and top management levels of the maintenance function.) 

Identification of Training Needs 

The maintenance supervisors, as a group, must possess the knowledge, skills, and 
abilities represented by the 50 KSA statements. All supervisors must know and be able 
to do that which is represented by the 23 basic KSA's. Individual supervisors must know 
and be able to do that which is represented by one or more specialized and advanced 
KSA's. Any lack of required knowledge, skills, and abilities represents a training need. 

Four steps are taken to identify the training needs among current and future mainte
nance supervisors: 

1. Individual and potential supervisors are selected at random to represent, as sam
ples, the personnel included in the training needs survey. 

2. Tests are used to determine the extent to which the individuals in the samples 
possess the knowledge, skills, and abilities needed in the performance of their 
assignments. 

3. Evaluations and appraisals are used instead of tests in connection with KSA com
binations that do not lend themselves to testing. 

4. Test, evaluation, and appraisal results are projected to obtain indications of the 
training needs of the supervisory and potential supervisory personnel represented by 
the samples. 

Typical Sample-For purposes of this paper, it is assumed that 200 persons are em
ployed as maintenance supervisors, and 800 are employed in the subordinate positions 
from which future supervisors will be selected. 

So that the training needs of these two groups can be identified without testing and ap
praising each individual, two samples of employees are selected. Table 1 gives atypical 

TABLE 1 

TYPICAL DISTRIBUTIONS OF MAINTENANCE SUPERVISORS AND POTENTIAL 
SUPERVISORS, AND TYPICAL SAMPLES FROM EACH GROUP 

Statewide Force Training Needs Sample 

Personnel Category Number Percent Number Percent Percent of 
in Group of Group in Group of Group Statewide Force 

Supervisors 
Foreman N 10 5 6 8. 5 
Foreman III 30 15 12 17, 0 
Foreman II 60 30 20 28. 5 
Foreman I 100 50 32 46, 0 

Group total 200 100 70 100 35 

Potential Supervisors 
Equipment operator IV 40 5 8 10. 0 
Equipment operator III 80 10 12 15. 0 
Maintenance man II 620 77. 5 50 62, 5 
Mechanic III 60 7. 5 10 12. 5 

Group total 800 100 80 100 10 

Total 1000 150 15 
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distribution of supervisors and potential supervisors, and a typical sample selected 
from each group. 

As indicated by the data in Table 1, the sample groups must be reasonably compara
ble to the employee groups they represent. If the total force is small, the sample must 
be relatively large, as when 60 percent of the Foremen IV are selected to represent 
the 10-man Foreman IV classification. If the total force is large, the sample group can 
be small, as when 50 persons are selected to represent the 620-man force of Mainte
nance Men II. 

If the total supervisor force includes, say, 70 persons or less, it is worthwhile to 
test and appraise the total force. If the force contains upwards of 200 persons, a sam
ple probably provides more accurate data than can be obtained by testing and appraising 
the total force. If the force includes upwards of 1000 persons, an 8 to 12 percent sam -
ple is adequate and manageable. . 

Testing-Most maintenance supervisors have been out of school for several years, 
many of them for 30 years or more. Tests used with such persons must be designed to 
insure the testing of knowledge, skills, and abilities needed to do work, not knowledge, 
skills, and abilities needed to take tests. Most superiors have evaluated subordinates 
for purposes of salary increases and promotions. Evaluation systems used to identify 
training needs must be designed to overcome previous conditioning, if training needs 
rather than other characteristics are to be identified by evaluation. Finally, tests and 
evaluations are effective in relation to certain KSA' s only. Others, such as supervisory 
skill and public relations ability, probably are best appraised by the individuals 
tl!emselves. 

The most reliable indications of individual training needs are the objective indications 
obtainable through tests, as compared to the subjective indications obtained through 
evaluations and appraisals. Testing is preferred to evaluating and appraising-but only 
to the extent that valid and reliable tests can be developed . 

Just as tests are preferred to evaluations and appraisals, performance tests are pre
ferred to written tests. If a supervisor can perform a part of his work and thereby 
demonstrate his ability to do the work, he can show clearly his lack of a training need. 
If he cannot perform a part of his work in the test situation, it can be assumed that he 
has a training need. Some typical performance tests, if they are called for in the work 
situation, include establishing slopes on shoulders or ditches, and preparing or identify
ing batches of asphalt mix. 

Typical questions used in maintenance supervisor training needs tests are shown 
below: 

Basic Mathematics 

1. Add the following numbers and f~actions: 6 + 3½ + 3.5 
2. 6½ tanks of asphalt were used. The tank held 600 gallons. The asphalt cost 10 cents per gallon. 

What was the cost of the asphalt used? 

Asphalt 

1. Two types of aspha It have been placed on the Monitor's table. Nome the two types. 

Soi Is and Aggregates 

1. Four samples of aggregate have been placed on the Monitor's table . Name the aggregate in 
each pan. 

Manuals of Reference 

Use the manuals provided by the Monitor to answer the following questions: 

1. Where .would you find instructions on how often to mow grass on the right-of-way? 

Name the manual ---------------------------
Give the page number ----
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The questions are short, clear, and highly job-related. Where possible, the written 
questions approach the performance type, as when the individual is asked to use a man
ual of reference in much the same way as he would use it in the work situation. 

Written and performance questions are developed by persons having specialized knowl
edge about the work (the training needs committee) and edited by persons having special
ized knowledge about testing (the project staff personnel). Care is taken to insure that 
the words, sentences, and sketches are appropriate to the education and reading levels 
of most participants. 

So that each supervisor in the sample is tested and appraised in relation to the KSA' s 
that apply to his own work assignments, his immediate superior identifies two groups of 
applicable specialized and advanced KSA's: those that apply to work assignments per
formed within the past two years, and those that apply to work assignments to be per
formed within the next year. So that each potential supervisor in the sample is tested 
and appraised in relation to the specialized and advanced KSA' s that will apply to his 
first assignments as a supervisor, his superior identifies the KSA's most likely to be 
applicable during the first year after promotion. The supervisors and potential super
visors are then tested and appraised in relation to all of the 23 basic KSA's plus each 
applicable specialized and advanced KSA. 

Persons tested are permitted to use any books, tools, and equipment available to 
them in the normal course of their work. Further, they are permitted to do anything 
that will help them overcome any apprehensions they may have about the tests-except 
what would indicate they know answers they do not know, or have skills that they do not 
have. Their deficiencies represent their own trainings and the training needs of others 
in the total employee force. 

Tests are organized so that each test section represents a specific KSA. The test 
sections are scored as follows: 

A score of 1 represents a training need in connection with the respective 
KSA that should be fulfilled by specific employer action .. 
A score of 2 represents a training need of low priority, one that can be 
fulfilled when materials are developed for other persons more seriously 
in need. 
A score of 3 represents possession of the knowledge, skills, and abilities 
needed for satisfactory work performance. 

As can be seen, tests are scored only as necessary to identify existing training needs. 
Evaluatin,g and Appraising-Objective testing is preferred to subjective evaluations 

and appraisals. Since most tests are unreliable in such KSA's as record keeping, public 
relations, supervision, and first-level management, evaluations and appraisals are 
obtained. 

Evaluations are obtained from the immediate superior on those KSA' s in which he 
feels confident about his knowledge of the individual. Self-appraisals are obtained in 
connection with those KSA's, particularly supervision and first-level management, in 
which the employee is himself the best judge of his training needs. 

So that the evaluations and appraisals can be made as objectively as possible, the 
following steps are taken: 

1. The participants are fully informed as to the objectives and the technology of the 
training needs survey. 

2. The participants are fully informed as to the standard of training applicable to 
each KSA. 

3. The participants are assured that the results will be held in confidence by the 
project staff. (All tests, evaluations and appraisals are identified by employee number. 
The employee identifications are separated from the survey materials to avoid the use 
of survey results in connection with such things as salary increases and promotions.) 

The same scoring system is used for the evaluations and appraisals as is used for 
the tests: 

A score of 1 represents a high-priority training need. 
A score of 2 represents a low-priority training need. 
A score of 3 represents no training need. 
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TYPICAL SUMMARY OF BASIC KSA TRAINING NEEDS TEST RESULTS AND PROJECTIONS OF STATEWIDE TRAINING NEEDS 

Personnel Category Persons Tested 

Supervisors 
Foreman N 6 
Foreman III 12 
Foreman II 20 
Foreman I 32 

Group total 70 

Potential Supervisors 
Equipment operator IV B 
Equipment operator III 12 
Maintenance man II 50 
Mechanic III 10 

Group total 80 

statewide Forces Persons Represented 
Supervisors 200 
Potential supervisors BOO 

Dept. -Div. -District 
Orientation 

Number Percent 

1 
2 

10 
22 

35 50 

6 
9 

42 
7 

64 80 

100 
640 

Note: Only scores of 1 (representing high-priority training needs) were used. 

In Need of Training 

Maintenance Function 
Orientation 

Number 

2 
9 

19 

28 

4 
6 

28 
6 

44 

Percent 

40 

55 

Projected Results 

Terminology and 
Nomenclature 

Number 

1 
7 

17 

25 

3 
5 

22 
6 

36 

Percent 

35 

45 

80 70 
440 360 

Tabulating and Projecting Results-The results obtained from the sample employee 
groups are tabulated and projected to represent the results that would be obtained if the 
total force were tested, evaluated, and appraised. 

Table 2 contains a summary of the results typically obtained when samples of cur
rent and potential maintenance supervisors are tested in connection with selected basic 
KSA's. 

Table 3 contains typical summaries of training needs attributable to the specialized 
KSA's. 

Concerning advanced KSA's, typically 80 to 100 percent of the first-line managers 
indicate a need for training in the principles and practices of management. Also, they 
indicate a preference for training first in the technical phases of road and bridge mainte
nance and then in the supervisory and management phases of their work. Most persons 
in this group are knowledgeable about that which is represented by the basic KSA's. 

TABLE 3 

TYPICAL SUMMARY OF SPECIALIZED KSA TRAINING NEEDS TEST RESULTS 
AND PROJECTIONS OF STATEWIDE TRAINING NEEDS 

Base Repairs Gravel Road Asphalt Surface 
Total Sample Repairs Repairs 

Personnel Category Force Group Tested In Need Tested In Need Tested In Need 

Supervisors 
Foreman IV 10 6 6 2 6 1 6 1 
Foreman III 30 12 4 2 3 1 6 2 
Foreman II 60 20 8 3 9 3 10 4 
Foreman I 100 32 12 6 10 7 16 12 

Group total 200 70 30 13 28 12 38 19 

Potential Supervisors 
Equipment operator IV 40 8 6 3 5 2 7 5 
Equipment operator III 80 12 6 4 6 4 8 6 
Maintenance man II 620 50 20 14 24 16 35 29 
Mechanic III 60 10 

Group total 800 80 32 21 33 22 50 40 

Statewide Forces Projected Results 
Supervisors 200 70 85 35 80 35 110 55 
Potential supervisors 800 80 320 215 328 220 500 400 

Note: Projected figures hove been rounded to the nearest 5. 
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Summary of Needs-The following list contains a typical training needs summary
for current maintenance supervisors-the needs attributable to many KSA' s have been 
deleted for purposes of brevity: 

Number Percent 
of of 

Basic KSA Training Needs Persons Force 

1. In the objectives am! programs of the Department, the Maintenance 
Division, and the assigned district 100 50 

2. In the basic technology of road and bridge maintenance 80 40 
3. In the terms used to represent road and bridge structure I elements 

and road and bridge maintenance activities 70 35 
4. In road and bridge maintenance standards 140 70 
5. In the classification and use of soi Is and aggregates 125 62 
6. In the classification and use of asphaltic materials 90 45 
7. In the use of portland cement concrete 160 80 
8. In the use and capocities of highway maintenance equipment 120 60 
9. In basic mathematics 115 57 

10. In the calculation of areas and volumes applicable to maintenance 
work 135 67 

11. In keeping records 135 67 
12. In using reference manuals 85 42 

Specialized and Advanced KSA Training Needs 

13. In base repair supervision 35 
14. In gravel road repair supervision 35 
15. In asphalt surface repair supervision 55 
16. In portland cement structure repair supervision 60 
17. In drainage maintenance supervision 85 
18. In right-of-way maintenance supervision 80 
19. In shou Ider maintenance supervision 70 
20. In sign, signal, and markings maintenance 10 
21. In the principal practices of supervision 170 
22. In the basic principles of first-line management 10 

Analysis of the list indicates that the training needs attributable to any given KSA 
can be identified and, to a certain extent, quantified for analysis purposes and the train
ing needs may range from only a few persons on one KSA to nearly the total force on 
another. 

The following list contains a typical summary of the training needs attributable to 
potential maintenance supervisors who are drawn from the ranks of the equipment oper
ators and mechanics. Percentages given are for persons who will actually be promoted 
to supervisory positions, as against percentages of the current force. 

Basic KSA Training Needs 

1. In the objectives and programs of the Department, the Maintenance Divi
sion, and the assigned District 

2. In the basic technology of road and bridge maintenance 
3. In the terms used to represent road and bridge structure I elements and 

road and bridge maintenance activities 
4. In road and bridge maintenance standards 
5. In the classification and use of soi Is and aggregates 
6. In the classification and use of asphaltic materials 

Percent in Need 

80 
55 

45 
90 
85 
60 
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Basic KSA Training Needs (continued ) 

7. In the use of portland cement concrete 
8. In the functions and capacities of highway maintenance equipment 
9. In basic mathematics 

10. In the calculation of areas and volumes applicable ta maintenance work 
11. In keeping records 
12. In using reference manuals 

Percent in Need 

80 
70 
60 
70 
90 
90 

Most of these persons will need training in the basic KSA's. Perhaps the highest 
priority of need can be attributed to the use of reference manuals, the keeping of rec
ords, and the application of standards, but significant needs exist in relation to all 
basic KSA' s. 

A summary of typical training needs attributable to the specialized KSA' s is not 
shown. As would be e2qJected, almost all potential supervisors are in need of training 
relative to the specialized KSA's that will apply to their work assignments. 

Summary of the Needs Identification Procedure 

The principal steps involved in identifying the training needs of an employee force 
are summarized as follows: 

1. Appoint a training needs committee and a project staff to carry out the survey. 
The members of the committee should be knowledgeable about one or more activities 
carried out by the maintenance supervisors; those on the project staff should be knowl
edgeable about training. 

2. Identify every activity (job element) carried out by the maintenance supervisors, 
and the principal tasks performed in connection with each activity. 

3. Identify the combinations of knowledge, skills, and abilities needed to perform 
each task (KSA's). 

4. Develop highly work-related performance and written tests in connection with 
each combination of knowledge, skills, and abilities-except those for which testing is 
an unreliable method of identifying training needs. Supervisory, public relations, and 
management abilities are not easily measured by performance or written tests. 

5. Develop evaluation and self-appraisal procedures for use in obtaining indications 
of the training needs attributable lo such things as supervision, public relations, and 
management. 

6. Select individuals at random from the forces of maintenance supervisors and 
potential supervisors, and use the tests, evaluations, and appraisals to obtain indica
tions of their training needs. 

7. Tabulate and project the training needs of the samples to represent the training 
needs of all maintenance supervisors and potential supervisors. 

EMPLOYEE CHARACTERISTICS IDENTIFICATION PROCEDURE 

The identified training needs of an employee force are one set of the principal data 
needed for planning an overall training program. The other data needed are those that 
reflect the characteristics and attitudes of the persons to be trained. 

Among the characteristics that have bearing on the design of training programs are 
(a) the age, education, and experience distributions of the employees, (b) the relative 
capacities of the individuals to absorb training, (c) the prevailing attitudes of the em
ployees toward training, and (d) the geographical locations of the employees. The final 
characteristics that influence the design of the training materials are the turnover and 
force expansion rates. 

Age, Education, and Experience Characteristics 

Age Distribution-The distribution of the simulated training population according to 
age is given in Table 4. 
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TABLE 4 

A TYPICAL DISTRIBUTION OF MAINTENANCE SUPERVISORS AND POTENTIAL SUPERVISORS ACCORDING TO AGE 

Years of Age 
Persons Personnel Category Employed Less than 25 to 34 35 to 44 45 to 54 55 to 64 65 Years 

25 Years Years Years Years Years and Over 

Supervisors 
Foreman N 10 2 2 5 1 
Foreman III 30 2 5 12 10 1 
Foreman II 60 4 8 16 20 10 2 
Foreman I 100 11 9 24 34 17 5 

Group total 200 15 19 47 68 42 9 

Percent of group 100 7. 5 9. 5 23. 5 34 21 4. 5 

Average ag~, weighted 47 years 

Potential Supervisors 
Equipment operator IV 40 2 11 12 14 
Equipment operator m 80 1 7 24 30 18 
Maintenance man II 620 61 59 150 216 111 13 
Mechanic III 60 1 4 17 21 16 1 

Group total 800 63 82 202 279 159 15 

Percent of group 100 8 10 25 35 20 2 

Average age, weighted 45 years 

Education Distribution-The distribution of the simulated training population accord
ing to education is given in Table 5. 

Experience Distribution-The distribution of the simulated training population ac
cording to years of experience with the Department of Highways is given in Table 6. 

Capacity-to-Learn Characteristics 

New training techniques have been developed which have successfully extended train
ing to persons previously considered to be incapable of taking training. But limitations 
still exist with regard to the training of some individuals. Some specialists in training 
insist that even these can be trained, but the costs df training exceed the values to be 
obtained . In view of this, relationships have been established between individual capac
ities to learn and the training that will be provided to those individuals. 

TABLE 5 

A TYPICAL DISTRIBUTION OF MAINTENANCE SUPERVISORS AND 
POTENTIAL SUPERVISORS ACCORDING TO EDUCATION 

Years of Education 

Per aonnel Category Persons 
Employed 0 to 4 5 to 7 8 9 to 11 12 13 to 15 16 

Years Years Years Years Years Years Years 

Supervisors 
Foreman IV 10 2 l 3 4 
Foreman Ill 30 7 3 5 12 3 
Foreman II 60 4 7 7 16 20 5 1 
Foreman II 100 8 16 17 20 26 11 1 

Group total 200 12 32 28 44 62 16 6 

Percent of group 100 16 14 22 31 8 

Average education 
level , weighted 9. 7 years 

Potential Supervisors 
Equipment operator N 40 7 9 14 8 2 
Equipment operator Ill 80 12 16 29 18 5 
Maintenance man II 620 103 87 103 119 207 
Mechanic III 60 6 8 30 15 I 

Group total 800 126 120 176 160 215 

Percent o[ group 100 16 15 22 20 27 

Average education 
level , weighted 8. 2 years 
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TABLE 6 

A TYPICAL DISTRIBUTION OF MAINTENANCE SUPERVISORS AND 
POTENTIAL SUPERVISORS ACCORDING TO EXPERIENCE 

Years of Experience 

Personnel Category Persons 
Employed Lees Than I to 3 4 to 6 7 lo 10 11 to 19 Over 20 

I Year Years Years Years Years Years 

Supervisors 
Foreman IV 10 1 3 6 
Foreman III 30 1 3 7 19 
Foreman II 60 5 7 9 28 11 
Foreman I 100 2 3 9 24 60 2 

Group total 200 2 17 37 98 38 

Percent of group 100 4 9 18 49 19 

Average experience 
level, weighted 14 years 

Potential Supervisors 
Equipment operator IV- 40 2 13 14 11 
Equipment operator III 80 I 12 18 27 22 
Ma1ntenance man 11 620 54 i31 111 104 212 8 
Mechanic m 60 1 6 15 33 5 

Group total 800 55 144 137 159 281 24 

Percent of group 100 18 17 20 35 3 

Average experience 
level, weighted 9 years 

The Wonderlic Personnel Test, developed by E. F. Wonderlic, Northfield, Ill., pro
vides an indication of the relative capacities of individuals to learn from training. It is 
one of the tests most widely accepted and used by governments and industry because 
there is a high correlation between performance in the test situation and in the learning 
situation, and it has been validated with groups of actually employed persons. 

Wonderlic Questions-The Wonderlic Personnel Test consists of 50 questions. Sam
ple questions drawn from various forms of the test are shown in Figure 1. (Eight forms 
are available. ) 

The test indicates each person's relative capacity to work with words, numbers, cler
ical data, statements in logic, and simple problems in geometry . Questions proceed 
from the simple to the more complex, placing premium values on high scores . Each 
participant is given 12 minutes to answer as many questions as possible. The number 
of correct answers given is the _participant's test score. The attainment of high scores 
obviously is dependent on unusual ability with words, numbers, logic, and spatial 
relationships. 

The Wonderlic Personnel Test has limited value when used to measure the relative 
capacities of persons to learn if the individuals tested have had little formal education 
or have been educated in other than the English language. This test is used with mainte
nance personnel, but measures less dependent on reading ability are needed for some 
personnel. 

Wonderlic Score Interpretations-Scores can be interpreted as follows, with special 
interpretations needed for those individuals who have had limited formal education or 
have language difficulties: 

1. Scores of 1 to 6 indicate very limited capacities to learn. Persons with these 
scores can usually be taught to use hand tools. 

2. Scores of 7 to 11 indicate capacities to learn equivalent to those needed by truck 
drivers, messengers, and supervisors of common laborers. 

3. Scores of 12 to 17 indicate capacities to become equipment operators, mechanics, 
and day-to-day supervisors of single maintenance crews. 

4. Scores of 18 and above indicate capacities to become highly skilled equipment 
operators and mechanics, and supervisors of two or more maintenance activities. 

5. Scores of 24 and above indicate capacities to learn the planning, scheduling, and 
controlling functions well enough to direct a large road and bridge maintenance force. 

6. Scores of 30 and above indicate capacities to learn the principles of management. 



37 

In the following set of words, which word is different from the others? 
1 cinnamon, 2 ginger, 3 clove, 4 tobacco, 5 mint ·····-·········· ······ ·····.......... ......... ..... [ __ ] 

How many of the five items listed below are exact duplicates of each other? [- l 
Patterson, A , J. Paterson, A. J. 
Smith, A, Q, Smith , 0 . A, 
Bleed, 0 . M. Bleed, 0. M . 
Petersen, 0 . W . Peterson, O. W. 
Cash, I. O. Cash, I. O. 

Assume the first 2 statements are true. Is the final one: (l)true, (2)fnlse, (3)not certain? 
Fred greeted Mary. Mary greeted Ned. Fred did not greet N ,ct. . .. [_] 

A train travels 60 feet in ½ second. At this same speed, how many feet will it travel in 3 
seconds? .................... . [_ ] 

Three of the following 5 parts can be fitted together in such a way to make a triangle. 
Which 3 a re they? .... . [ __ ] 

A dealer bought some ca rs for $2500. H e sold them for $2900, making $50 on each car. 
How many cars were involved?.. . ...... ..... ..... .. ......................... ........ , .... .... _ .. - ............ ................. [- -] 

Copyright 1968 by E. F . Wonder/icC 

Figure l. Typical questions selected from the Wonderlic Personnel Test. 

These values must be used with discretion. Capacity to learn is affected by motiva
tion and willingness to learn. Persons who score in the 12 to 17 range may be as train
able as those scoring in the 24 to 29 range, because of unusual personal drive. In con
trast, persons who score in the 24 to 29 range may be only as trainable as those who 
score in the 12 to 17 range, because of lack of interest. 

Typical Wonderlic Test Results-The distribution of the simulated training population 
according to their Wonderlic scores is given in Table 7. 

TABLE 7 

A TYPICAL DISTRIBUTION OF WONDERLIC PERSONNEL TEST SCORES 

Personnel Category 
Persons Scores Scores Scores Scores Scores Scores 30 

Employed8 1 to 6 7 to 11 12 to 17 18 to 23 24 to 29 and above 

Supervisors 
Foreman IV 10 2 7 1 
Foreman II[ 30 1 5 11 11 2 
Foreman II 60 2 9 19 26 4 
Foreman I 100 5 19 39 31 6 

Group total 200 0 8 33 71 75 13 

Percent or group 100 0 4 17 35 37 

Potential Supervisors 
Equipment operator IV 40 2 24 12 2 
Equipment operator III 80 1 2 21 39 15 2 
Maintenance man II 620 23 52 107 167 240 31 
Mechanic III 60 1 23 18 14 4 

Group total 800 24 55 153 248 2B1 39 

Percent of group 100 19 31 35 

0 Distributions in th is table imply that oll personnel in o training population ore tested, Actually, only o sample needs to be tested to obtain indico-
tions for the total force. 
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The data in Table 7 indicate the following: 

1. Four percent of the current supervisors achieved scores of 7 to 11, indicating 
limited capacities to learn the technology of maintenance, or the need for paying special 
attention to a language or reading problem in developing training materials. 

2. Seventeen percent of the supervisors attained scores of 12 to 17, indicating po
tential to learn those things necessary to becoming equipment operators and mechanics, 
or providing day-to-day supervision to single crews. 

3. Thirty-five percent of the supervisors achieved scores of 18 to 23, and 37 per
cent achieved scores of 24 to 29, indicating ample capacities to learn to supervise sev
eral crews and to do the planning, scheduling, and controlling necessary for an extensive 
maintenance program . 

4. Seven percent of the supervisors achieved scores of 30 and above, indicating man
agement potential. 

5. Ten percent of the potential supervisors probably would have difficulty taking tech
nical training of any kind, and 19 percent probably should, at best, be limited to small 
gang su.pervision. 

6. Seventy-one percent of the potential supervisors achieved scores of 18 andabove
a number sufficient to provide the maintenance supervisors needed to fill all foreseeable 
future vacancies. 

Training Approach Characteristics 

Several other characteristics of the employee force determine many of the charac
teristics of the final training program. Among these are the attitudes of the employees 
toward training and their opportunities to take training, the locations of the persons to 
be trained, and the numbers of persons that will be in need of the same training in the 
foreseeable future. 

Attitudes and Opportunities-Questionnaires and interviews have revealed the follow
ing attitude and opportunity-for-training characteristics of maintenance supervisors: 

1. They prefer individual or small group training, usually because they have been 
away from classroom instruction for many years. 

2. They can be expected to accomplish little through home study, because few of 
them have the necessary privacy. 

3. They can be expected to accomplish little through the normal correspondence 
school and adult education channels, because they have difficulty translating concepts 
and practices that apply to industrial situations into situations that occur in the mainte
nance function. 

4. They can be expected to pay little, if any, of the cost of training, because their 
incomes are usually committed to other things. 

5. They will be highly receptive to training, particularly if the training is highly job
related and specific and if it is presented in terms they can understand. 

6. They have ample opportunity to take training during regular working hours, if the 
training is designed to permit individuals to train themselves or to train in small groups, 
and if training can be interrupted from time to time for the performance of work. 

Locations-Highway departments have shops and stations located throughout their re
spective states, provinces, counties, and cities. Maintenance supervisors also are 
dispersed geographically, sometimes to more than one hundred locations. 

Expansion-Actual data have not been collected to document the rates of expansion of 
the maintenance supervisor forces in different highway departments. Nevertheless, it 
is clear that two types of expansion are taking place: an expansion of the duties and re
sponsibilities delegated to individual supervisors as the maintenance workload is in
creased, and expansion of the numbers of supervisors employed. 

Turnover-Typical turnover r ates among the maintenance supervisors run from 6 
percent to 15 percent or more of the total force. The numbers of new supervisors needed 
as replacements exceed these rates slightly, to provide for a few persons who are ad
vanced temporarily. 
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Summary of the Characteristics Identification Procedure 

The following characteristics of a maintenance supervisor force influence the char-
acteristics of the final training program: 

1. Age, education, and experience distributions, 
2. Capacity to absorb training, 
3. Attitudes toward training and opportunities to take training, 
4. Geographical distribution, and 
5. Rate of expansion and of turnover. 

Data relative to these characteristics are obtained from the personnel records, from 
tests, questionnaires, and interviews. 

TRAINING PROGRAM PLANNING PROCEDURE 

The objective of training is the development in the supervisors of the performance 
capabilities needed to do the work. The development of a plan for training involves (a) 
summarizations of the data that have bearing on the training problem, (b) analysis and 
interpretation of the summarized data, and (c) preparation of a framework of policies, 
specifications, and organizational relationships for training. 

Summary of Collected Data 

The data collected relative to the training needs and the training-related character
istics typical of maintenance supervisors are summarized below, together with data 
relative to future training needs. 

Summary of Training Needs-The training needs of the maintenance supervisors can 
be summarized briefly as follows: 

1. Maintenance supervisors, as a group, have responsibility for 25 or more major 
work activities, and have need for 50 or more combinations of knowledge, skills, and 
abilities. 

2. Maintenance supervisors, individually, have need for 23 combinations of basic 
knowledge, skills, and abilities and at least one (but sometimes 10 or more) combina
tion of specialized knowledge, skills, and abilities. 

3. Current maintenance supervisors typically have need for training in the basic and 
the specialized knowledge, skills, and abilities, with special reference to the standards 
applicable to the maintenance function, and the materials, equipment, and methods used 
in road and bridge maintenance. 

Summary of Characteristics-The maintenance supervisor characteristics that have 
significance in relation to the training effort are summarized as follows: 

1. Persons to be trained range in age from less than 25 to more than 65 years; in 
education, from less than 4 to as many as 16 years; and in maintenance experience, 
from less than 1 to more than 20 years. 

2. They range in learning capacity from that needed to become useful on the simplest 
types of labor to that needed for advanced management responsibilities. 

3. For the most part, they are (a) apprehensive about classroom and large-group 
training, (b) unable to take training at home or after working hours; (c) unable to pay the 
costs of training, (d) unable to relate available correspondence school and adult educa
tion courses to the maintenance function, and (e) very willing to take training if it is 
highly job-related and is directed at their specific training needs. 

4. They are dispersed throughout a sizable geographical area. 
5. They have ample opportunity to take training during regular working hours, if the 

training materials are designed for individual or small-group self-training, and if the 
training can be interrupted as necessary for the performance of work. 

Summary of Future Needs-Indications of the future training needs attributable to the 
maintenance supervisor force can be summarized as follows: 
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1. There consistently will be need to retrain individuals to restore capabilities lost 
through periods of disuse. 

2. Revision of training materials to reflect changes in standards, materials, equip
ment, and methods will be necessary. 

3. There will be need to expand the performance capabilities of many current 
supervisors. 

4. It will be necessary to train new supervisors to fill new positions and to fill posi
tions vacated through turnover-this may represent 8 to 15 percent of the current train
ing needs. 

5. The persons to be advanced are reasonably identical to the current supervisors 
in terms of age, education, maintenance experience, capacities to absorb training, and 
attitudes toward training. 

6. The persons to be advanced are less knowledgeable about maintenance work and 
less able, without further training, to supervise maintenance work than are the current 
supervisors. 

Analysis of Data 

Training Needs Data-The training needs data indicate that (a) technician-supervisors 
are needed for the maintenance func'tion and (b) a program of training that encompasses 
all of the knowledge, skills, and ab ' ities needed by maintenance su1)ervisors should be 
developed. 

Technican Supervisors-The existence of 25 or more major maintenance activities 
and 50 or more combinations of knowledge, skills, and abilities indicates that the main
tenance function is highly diversified and technical. Maintenance supervisors have need 
to be technically trained. In addition, they have need to be effective supervisors, with 
special reference to the effective utilization of manpower, equipment, and materials. 

Total Program-None of the 50 combinations of knowledge, skills, and abilities can 
be omitted. Some combinations are of a higher priority than others, but the develop
ment of fully qualified technician supervisors is dependent on the development of a train
ing program that includes all of the subject matter represented by the 50 KSA's. 

Employee Characteristics Data-The employee characteristics data indicate that 
special care must be taken in the development of the training courses and materials. 
The characteristics that dictate special care are the age, education, and experience 
variations, the learning capability variations, the attitudes toward training, and the op
portunities for training. Consideration must also be given to the geographical disper
sion of the personnel. 

Age, Education, Experience-Obviously, persons less than 25 years old have an ad
vantage over persons 50 to 65 years of age in the classroom. Attempts to treat them 
alike usually will fail. It seems best to design much of the training (at least in the early 
stages) so that these persons can be trained individually or in small, compatible groups. 

Just as obviously, persons who cannot read and write cannot successfully be grouped 
with high school and college graduates for training purposes. It is almost as difficult 
to work with persons ranging from four years to ten yeat·s in education. It is necessary 
to (a) provide for individual training whex·e feasible and small g1·oup training where nec
essary, (b) use terms and words common to the group and carefully define any new 
terms, and (c) organize the subject matter in increments appropriate to the persons to 
be trained. 

The variations in maintenance experience are important from a motivation stand
point. Individuals with long experience have difficulty taking training together with in
dividuals with limited experience. In addition, experienced personnel have difficulty in 
accepting new concepts. The variations in experience can best be overcome by provid
ing individual and compatible small-group training and by insuring that the subject mat
ter is fresh, complete in details, consistent, practical, and workable. 

Learning Capability-Just as persons with vastly different age, education and expe
rience characteristics should be treated separately in the training situation, persons 
with vastly different learning capabilities should be treated separately. Some current 
maintenance supervisors and some potential maintenance supervisors should not be 
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trained. Typically, 25 to 35 percent of the supervisors who need training, and upwards 
of 35 percent of the potential supervisors who need training, can benefit very little from 
training. 

Most current maintenance supervisors and more than an adequate number of potential 
supervisors can readily be trained. To overcome the differences that exist in their 
learning capabilities, they should be trained individually, or in small, compatible groups. 
Individual and small-group training permit maximum concentration on the segments of 
training that give difficulty, and self-pacing avoids leaving the slow learners behind and 
the fast learners bored. 

Attitudes and Opportunities-The considerations that must be given to the employee 
attitudes toward training and the employee opportunities for training are as follows: 

1. Training should be accomplished during regular working hours and, insofar as 
possible, at the regular places of work. 

2. Training costs should be paid by the employer. 
3. Training should be specific in relation to the training need. People who take 

training in areas in which they are already knowledgeable are usually adversely affected 
when taking needed training. 

4. Training should be appropriate as to time. Training that greatly precedes the 
need is less effective than training provided just in advance of need. Training that fol
lows the need is of little value. 

5, Training should be highly job-related. 
6. Training should, insofar as possible, be self-pacing and should permit 

self-scheduling. 

Locations-The geographical dispersion of the persons to be trained causes two prob
lems: scheduling and providing for uniformity. As to scheduling, classroom training 
is difficult to arrange when the persons involved have supervisory responsibilities. With 
regard to uniformity, it is clear that the best results are obtained if the subject matter 
of training is identical from trainee to trainee, location to location, and year to year. 
This cannot be achieved, more than in part, if instructors are used. From a training 
standpoint, it seems best to develop self-instructional materials and self-operating 
workshops. 

Future Needs Data-The data relative to future training indicate the following 
considerations: 

1. The training courses and materials should be designed so that changes can be 
made in the subject matter as changes occur in the technology of maintenance and sub
ject matter that remains stable for several years can be developed once and used as 
long as it is satisfactory. 

2. The same training needs continue to occur year after year, although in reduced 
amounts, indicating that permanent training materials should be developed insofar as 
possible. 

3. The total training effort needed is large, but manageable. 

Development of Framework for Training 

The framework for training includes the policies, program specifications, and train
ing organization. 

Policies for Training-The data analyses and interpretations provide the policies for 
training: 

1. Training is recognized as a permanent and integral part of the total maintenance 
workload. 

2. Training shall be accomplished during regular working hours at no out-of-pocket 
cost to the employees. 

3. Training shall be administered by the operating organization. 
4. Training shall be specific as to the subject matter needed and appropriate as to 

the time of need. Individuals shall be required to take only that training which provides 
the knowledge, skills, and abilities required for the performance of assigned work. 
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5. The training materials shall be revised as necessary to incorporate changes in 
maintenance technology. 

Specifications for Training-The specifications for training are taken from the train
ing needs and employee characteristics data, and from the policies for training: 

1. Each course of training shall include the subject matter representing the training 
needed by a significant number of maintenance supervisors, but shall be so limited that 
few supervisors will be required to take training in one subject matter area in order to 
obtain training in another. 

2. The subject matter of each course shall be limited to that needed for satisfactory 
work performance, shall include all that is needed, and shall be set forth in terms and 
examples taken from the work situation. 

3. The courses of training shall be organized in series, so that prerequisite courses 
are identified clearly, and so that individuals can develop their performance capabilities 
in a logical sequence. 

4. fadividual self-instruction techniques shall be given first preference in the selec
tion of presentation methods, followed successively by small-group self-instruction, 
monitored small-group instruction, and classroom instruction. 

5. Training materials and self-operating workshops shall be made available at the 
locations nearest to the personnel to be trained, subject to considerations of costs. 

Organization for Training-The maintenance supervisor training organization should 
consist of subject matter experts, training specialists, and the operating managers. 

Subject Matter Experts-A committee of persons thoroughly knowledgeable about the 
maintenance of roads and bridges should be established. The function of this committee 
is outlined as follows: 

• To provide guidance and assistance to the training personnel responsible for the 
collection of subject matter by indicating work under way that can be studied, persons 
who can be questioned, and samples, diagrams, and models that can be obtained. 

• To review subject matter that has been "shaped-up" by the data collection person
nel before it is incorporated into training materials. 

• To conduct field research and field testing as necessary to fill in gaps in the sub
ject matter. 

• To develop standards for the maintenance function where none exist and to improve 
existing standards, or to submit standards problems to a research organization for 
solution. 

• To approve the subject matter included in training materials. 
• To indicate changes that should be made in existing training materials. 

Training Specialists-The training specialists should include a subject matter expert, 
two data collectors, and one or two training specialists. 

The subject matter expert should be an engineer from the maintenance organization, 
or someone professionally trained who can assimilate maintenance technology quickly. 
This person should plan the data collection; review the collected data to insure that it is 
reasonably complete, consistent, and practical; conduct research to fill in gaps in the 
data; and recommend additional research as necessary. He should assist the subject 
matter committee on all review and development work, and be available to the writers 
while the final training materials are being developed. 

The data collectors should work with the operating maintenance supervisors to obtain 
the subject matter for training. They should observe work under way, interview opera
tors and supervisors, collect samples, take pictures, develop diagrams, and do those 
things necessary to record data about maintenance technology. They should also check 
the collected information against the specifications, directives, manuals, and other 
references available from the central maintenance organization. 

The training specialists should be knowledgeable about the principles of learning and 
the technology of training. They should be skilled in organization of subject matter for 
training, in developing training materials (including visual and audio materials), and in 
validating, editing, and preparing materials for duplication. 
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Operating Managers-The operating managers should be responsible for implement
ing the training program. 

To summarize the planning procedure, the development of a plan for training in
volves itemizing the data relative to training needs and trainee population characteris
tics, analyzing and interpreting those data, and preparing a framework of policies, 
specifications, and organization relationships for training. 

SUMMARY OF PAPER 

The objective of this paper is to set forth a technique that can be used to identify the 
training needs of maintenance supervisors and to develop a plan for the training of those 
supervisors. Seven principal steps are involved: 

1. The work performed by the maintenance supervisors is identified. 
2. The knowledge, skills, and abilities needed to perform the work are identified. 
3. The extent to which currently employed maintenance supervisors need training 

in connection with the required knowledge, skills, and abilities is identified. 
4. The extent to which personnel to be advanced to supervisory positions need train

ing in connection with the required knowledge, skills, and abilities is identified. 
5. The characteristics of the maintenance supervisors and potential supervisors 

are identified. 
6. The work analysis, training needs, and employee characteristics data are ana

lyzed and interpreted from a training standpoint. 
7. The data, analyses, and interpretations are used to develop the framework of 

policies, specifications, and organization for training. 

The conduct of a training needs su:r:vey can best be accomplished through the coordi
nated effort of persons thoroughly knowledgeable about the maintenance function and 
persons thoroughly knowledgeable about training. 




