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Factors affecting the initiation of a formal training program for construction 
inspection personnel are identified. The organizational structure of a highway 
training system is described. Requisite characteristics of the training person
nel are detailed, along with duties and responsibilities of the different job 
positions. 

A systems approach to training was adopted. The approach was based on 
the findings of a training needs study. Some significant findings of the train
ing needs study that contributed to the initiation of a systems approach were 
the identification of the construction inspection job elements and the knowledge
skill-ability combinations needed to perform specific jobs. 

Problems related to the development of meaningful, accurate and complete 
subject matter are described. The approach to subject matter development, 
with awareness of the inherent problems of the Louisiana Department of 
Highways, is given. This approach includes the collection of basic data from 
field personnel, official documents, and manuals of reference, and the re
view and approval of these data by an authoritative committee of Department 
engineers. 

•IN the planning and formulation of any organization it is necessary that fundamental 
decisions first be made. This especially holds true for a training organization. These 
decisions state objectives, define the scope, set parameters, identify the required 
resources and establish the administrative policies that will govern the efforts 
involved in achieving the objectives. Often, these fundamental decisions are arrived 
at without sufficient knowledge of the characteristics of the organization, or of the 
available resources. Another factor that affects these decisions is the difficulty of 
personnel within an organization making a truly objective evaluation of their vocational 
environment. 

Recognizing this axiom, officials of the Louisiana Department of Highways solicited 
the help of an engineering and management consultant to conduct a training needs study 
in 1966. This study consisted of analyses of (a) the organizational structure of the de
partment, (b) the age, education and experience levels of the affected personnel, (c) 
the potential for effective training, and (d) the attitude of the personnel toward training. 
From these analyses, conclusions were arrived at and broad objectives and the means 
for achieving these objectives were recommended. 

DEVELOPMENT OF A DE CENTRALIZED TRAINING ORGANIZATION 

The development of an effective training organization is the key factor in the entire 
training effort. The success of the entire program depends on this organization. To 
be effective, a training organization must have well-defined policies to govern its 
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general activities, authority to carry out the policies, sufficient funds to operate, and 
an adequate staff of competent personnel. 

The functions of such an organization should include (a) delineation of areas in whic; 
training is needed, (b) defining the subject matter for specific training areas, (c) pre
scribing a training method that will result in the desired behavioral changes, (d) 
designing and developing training materials for the prescribed training methods, (e) 
supporting the implementation of training, and (f) analyzing the results of training. 

Because the development of training materials involves considerable research, the 
highway training organization in Louisiana is part of the Research and Development 
Section. 

Initial planning for the training organization was a joint effort of Highway Depart
ment officials and the consulting firm. Department officials placed one stipulation on 
any proposed organization: training must be accomplished on a decentralized basis. 
The findings by the consultant resulted in the recommendation and establishment of a 
training organization consisting of three functional elements: (a) a training unit, (b) 
subject matter committees, and (c) district training personnel. The relationships and 
the flow of subject matter data and finished training materials among the three element 
are shown in Figure 1. 
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Figure 1. Louisiana highway training organization . 

Training Unit 

A properly functioning train 
ing organization will have a 
nucleus from which guidance 
and resources emanate. This 
nucleus unit is called the 
"training unit" in the Louisiana 
Department of Highways. Such 
a unit must have the capability 
of identifying training needs, 
collecting subject matter data 
for training, converting these 
data into training materials 
and prescribing methods for 
implementing the training. ThE 
training unit should be staffed 
by personnel who possess the 
technology needed for organiz -
ing, writing, editing and iiius
trating the subject matter. It 
should also have the means for 
developing or collecting audio 
and visual training aids. A 
basic staffing pattern consists 
of a director, writer-editors, 
data collectors, illustrators 
and clerk-typists (Fig. 2). 

Careful screening and selec 
tion of this staff is very criti
cal to the entire training pro
gram. This is especially true 
of the writer-editor category. 
Persons in this category must 
know principles of learning, 
should have knowledge of be
havioral psychology, must hav( 
a facility for learning technical 
nomenclature, must mix easily 



with others, and above all, must have the 
ability to combine all these requisites into 
written, illustrated material that will 
bring about desired changes in behavior in 
the trainees. Experience has shown that 
persons, male or female, with strong 
English backgrounds work best. Training 
in journalism is a distinct advantage. 
Women seem to adjust easier to the monot
ony and confining aspects of the work. 

Data collectors may or may not be 
writers in the Louisiana setup. People 
collecting data must be able to organize 
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Figure 2. Highway training unit 
organization chart. 

random bits of information into logical content outlines. They must also be able to pursue 
the exploring of an area of investigation Wltil all relevant data are described in writing 
and by illustration or photograph. The aptitude for probing until all questions are an
swered is a must. Since data collection requires going to the work site and dealing 
with men working in an outdoor, heavy-equipment environment, it is not ideally suited 
to women data collectors. 

Illustrators need not necessarily be college graduates or proven artists. They must 
be able to produce realistic illustrations of highway elements and related equipment 
and materials. The ability to show perspective and plan and cross section views is 
vital. An illustrator must be able to improvise and create a graphic representation 
when all he receives from a writer is a written description of what is desired. 

The Louisiana Highway Training Unit is staffed as follows: director-the highway 
training officer; writer-editors-5 or 6 training officers; data collectors-2 or 3; illus
trators-2; and clerk-typists-3. As the scope of the work broadens, increases in 
staff positions will necessarily occur. 

Subject Matter Committees 

These committees are comprised of subject matter experts from the construction 
function. Most committee members are field engineers with intimate knowledge of the 
subject matter, the inspection personnel to be trained, and the conditions Wlder which 
these inspectors must work. A separate committee is appointed for each training sub
ject, and committee selection is predicated on the engineer's expertise in the subject 
and his availability based on his work load. 

Committee responsibilities include reviewing the proposed content outline of the 
training course and making recommendations for revisions. Additionally, the collected 
subject matter data and the resulting training materials are reviewed and recommenda
tions for revisions are proposed by committee members. 

A properly functioning committee is one of the most vital elements in an effective 
training organization. 

District Training Personnel 

In the Louisiana setup, the district laboratory engineer is responsible to the district 
engineer for training activities. Under the supervision of the district laboratory engi
neer are district training specialists assigned under the three broad work categories 
of soils, concrete, and asphalt. District training specialists are selected on the basis 
of knowledge of a particular area of inspection and demonstrated ability to perform in
spection functions in this area. An additional requisite for these positions is the ability 
to develop rapport and mix easily with field personnel. Experience has shown that con
stant contact and follow-through with field personnel by the training specialists is re
quired to provide impetus to training. 

These training personnel are jointly responsible for determining, by testing, the 
personnel who need training in specific subject areas, distributing the training materials, 
providing assistance to trainees and determining training effectiveness based on evalua
tion of job performance. These responsibilities further validate the necessity for ex
perienced, knowledgeable training specialists. An effective liaison between the training 
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unit and the district training personnel is imperative to reaching training objectives. 
The lack of administrative control by the training unit over the district personnel is 
probably the greatest weakness in this arrangement. 

This method of operation has been in effect for approximately two years in the 
Louisiana Department of Highways, and from all indications is effective. Revisions 
will be initiated when experience reveals a better approach. 

DEVELOPMENT OF A TRAINING SYSTEM 

Department experience in training efforts prior to the establishment of the training 
unit was that training needs definitely were not being satisfied. Lack of retention by 
trainees was a major problem. The absence of a logical, systematic approach to 
organizing and implementing training was obvious. The total organized effort toward 
training consisted of several weeks of classroom-type instruction in each district on 
soils and base courses, asphaltic concrete and portland cement concrete inspection. 
These winter training sessions were organized and conducted by personnel with no 
formal training for this task. With this background in mind, a training needs study 
was undertaken. 

Training Needs Study 

Recommendations in this study by the consultant included the development of self
instructional materials and self-operating worJ(shops. A systems approach for achiev · 
ing these objectives was adopted. The training needs study identified the 17 basic job 
elements involved in construction inspection in Louisiana and the characte1·istic tasks 
associated with each specific job element. Additionally, the study established that 
there are at least 40 knowledge-skill-ability combinations required to perform effec
tively the 17 job elements. The forty knowledge-skill-ability (KSA) statements provide 
the bases for the development of the individual training courses. The job elements and 
KSA statements are detailed later under "Subject Matter Development." 

The study revealed much useful information about the inspectors as well as the worl 
Some of the relevant and more interesting data pertaining to characteristics of construi 
tion inspection personnel of the Louisiana Department of Highways are given in Table 1 

A Systems Approach 

The development of a KSA statement into training data is accomplished by (a) makin 
a detailed study of each inspection task and collecting the relevant data, (b) researchin1 
documents that govern the tasks, (c) resolving conflicts in governing documents, (d) 
eliminating outdated req iremeuts, and (e) standardizing nomenclature and methods. 
This requires a systematic analysis of all governing documents manuals of reference, 
prevailing work practices, organizational structw·es, intradepartmental relationships 
and relationships between department personnel and contractor personnel. 

Method of lm.plementation 

The need for individual training in a specific subject area is determined by adminis
tration of a test based on criterion questions. Self-instructional training materials are 
furnished the trainees free of charge. Training on Department time during slack time 
in construction is encouraged. Workshop areas are proposed for each district head
quarters. The workshops will supplement the written materials by providing samples, 
visual aids and the materials and space needed to perform sampling, testing, or in
spection procedw·es. 

Evaluating the effects of training, based on changes in the trainee's behavior while 
accomplishing his tasks, and providing on-the-job assistance are roles of the district 
training specialists. District training personnel provide feedback of training effective
ness and associated problems to the training unit. This results in statewide evaluation 
of all training activities. 



Characteristics 

Age: 
Less than 25 years 7 
25-34 years 1 
35-44 years 1 
45-54 years 
55-64 years 

Total 

Education: 
Less than 8 years 
8 years 
9 to 11 years 
High school grad . 8 
1 to 3 college years 
Bachelor's degree 

Total 

Experience: 
Less than 2 years 8 
2 to 4 years 1 
5 to 9 years 
10 to 19 years 
20 years or more 

Total 9 

TABLE 1 

DISTRIBUTION OF PERSONNEL 

Personnel Classification-Number of 
Persons in Sample 

Engineering Aide 

II III IV 

12 4 1 
6 18 15 
2 3 3 
5 2 
1 1 

26 26 22 

2 1 
2 3 

17 17 19 
5 5 1 

2 

26 26 22 

8 
12 9 2 

5 14 9 
1 3 11 

26 26 22 

Engineering 
Specialist 

II 

2 
8 
2 
2 

14 2 

8 2 
3 

14 2 

1 
11 
1 

13b 2 

Total 

24 
43 
17 
9 
6 

99 

1 
6 
5 

71 
14 
2 

99 

16 
24 
29 
27 
2 

98 

Percent 
of 

Sample 

24 
44 
17 
9 
6 

100 

1 
6 
5 

72 
14 

2 

100 

16 
24 
30 
28 
2 

100 

Number in Total Force 

Estlmateda Cumulative 

373 
685 
265 
140 
93 

1, 556 

16 
93 
78 

1, 120 
218 
31 

1, 556 

249 
373 
467 
436 
31 

1, 556 

373 
1, 058 
1, 323 
1, 463 
1, 556 

16 
109 
187 

1, 307 
1, 525 
1, 556 

249 
622 

1, 089 
1, 525 
1, 556 

0 1f the pe rcentages in the sample hold true for the total force. bone penon omitted his experience record. 

SUBJECT MATTER DEVELOPMENT 
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The accumulation of meaningful, accurate and complete data is the key to subject 
matter development. The principal source for these data should be the subject matter 
experts who perform the tasks involved. Data based on actual working situations are 
immeasurably more meaningful for use as training subject matter than are data from 
conventional agency publications such as construction manuals or sampling and testing 
manuals. Most manuals of reference and department directives specify what to do but 
very seldom do they prescribe the acceptable methods of how to do it. More often than 
not, these publications are in need of updating and revision. Constant changes in the 
state of the art result in the issuance of policy and procedure memoranda that make 
hopeless the keeping of current manuals. Also, it is found that many of the practices 
stipulated in these manuals of reference are based on ideal situations rather than actual 
conditions. 

Recognizing these facts, it was agreed that the data for Louisiana would originate 
from personnel with knowledge based on experience in the subject matter area. These 
data are reviewed by the subject matter committees in light of existing official docu
ments on policy, practice, procedure and authority. Being mindful of changes in tech
nology and the continual obsolescence of official documents, these committees provide 
a means for initiating needed revisions in inspection practices. In many instances in 
the past the need for revisions has been recognized, but there was no individual or sec
tion charged with the responsibility or given the authority to accomplish these changes. 
There still exists a need for a more systematic approach to keeping construction in
spection practices up to date with advances in construction technology. Many construc
tion operations are computerized, while the related inspection standards are holdovers 
from another era. Perhaps this gap can never be entirely eliminated, but it is obvious 
that it can be closed considerably. 
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TABLE 2 

JOB ELEMENT STATEMENTS THAT DESCRIBE 
CONSTRUCTION INSPECTION FUNCTION 

1. Clearing and grubbing inspection 
2. Excavating and embankment placement inspection 
3. Pipe placement inspection 
4. Bridge construction inspection 
5. Box culvert, headwall, catch basin and other rein-

forced minor structures, construction inspection 
6. Subbase and base construction inspection 
7. Asphaltic concrete paving inspection 
8. Asphalt surface treatment inspection 
9. Asphaltic concrete batch plant inspection 

10. Portland cement concrete paving Inspection 
11. Portland cement concrete batch plant inspection 
12. Seeding, sodding, erosion control and beautification 

inspection 
13. Guardrail, guide post, sign, delineator and light 

placement inspection 
14. Fence placement inspection 
15. Utilities relocation inspection 
16. Location surveying 
17. Project management 

Subject Matter Criteria 

Data to be used as subject matter for 
training should be confined to that related 
to equipment and methods used to accom
plish the necessary tasks, the knowledge 
needed to accomplish the tasks, sequence 
of activities, standards for acceptance, 
reasons for rejection, tricks of the trade 
and documentation. The subject matter 
must define the work only to the extent that 
it affects the person to be trained. Work 
methods, principles and techniques should 
be emphasized, but frequencies or interval: 
should be omitted because they are subject 
to constant change. 

Defining Subject Matter Areas 

Before data can be collected, the subject 
areas in which training is needed must be 
defined. This was accomplished in Loui

siana by assembling a committee of professional subject matter experts that was cap
able of identifying the work functions involved in the construction of roads and bridges, 
and the knowledge-skill combinations required to inspect these work functions. These 
work functions, which we call job elements, are given in Table 2, and the knowledge
skill-ability (KSA) combinations are given in Table 3. 

Training Course Prescription 

Determining the course content requires the establishment of terminal behavioral 
objectives. It must be decided just what the trainee must be capable of performing in 
order to adequately accomplish his duties. These behavioral objectives should be de
fined to the extent that precisely what performance is expected, under what conditions, 
and what equipment or supplies are to be used in the performance are clearly stated. 

TABLE 3 

KSA STATEMENTS DEVELOPED TO REPRESENT COMBINATIONS OF KNOWLEDGE; 8K!LLS A!JD 
ABILITIES REQUIRED FOR INSPECTION OF HIGHWAY AND BRIDGE CONSTRUCTION 

Basic KSA's 

1. Department orientation 
2. Construction orientation 
3. Contractor operations 
4 . Contracts, agreements and specifications 
5. Terminology an$f nomenclature 
6. Drawing and lettering 
7. Documentation and records 
8. Manuals of reference 
9 . Equipment and tool usage 

10 . Mathematics one 
11. Mathematics two 
12 . Dimensions and conversions 
13. Basic sampling and testing 
14. Surveying one 
15. Plan reading 
16. Project safety 
17. Public relations 
18. Soils and aggregates 

Intermediate KSA 's 

19 . Mathematics three 
20. Surveying two 
21. Surveying three 

Intermediate KSA ' s (continued) 

22. Surveying four 
23. Clearing and grubbing inspection 
24. utilities inspection 
25. Earthwork inspection 
26. Portland cement concrete placing and testing-

structural 
27. Portland c ement concrete batch plant inspection 
28. Asphaltic concrete batch plant inspection 
29 . Bridge construction inspection 
30 . Box culverts and concrete structures inspection 
31. Soil-cement and lime stabilization inspection 
32. Asphalt surface treatment inspection 
33. Asphaltic concrete pavement inspection 
34. Portland cement concrete pavement inspection 
35 . Seeding and sodding inspection 
36 . Guardrail, guide post, sign and light placement 

inspection 
37. Fencing inspection 
38. Pipe placement inspection 

Advanced KSA 's 

39. Supervision 
40. Inspection management 
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An example of a behavioral objective is: "Given a sample of freshly mixed portland 
cement concrete, the slump cone, tamping rod, engineer's scale, and an impermeable 
surface, perform the slump test in accordance with the approved testing procedure, 
and document the test results." Again, these broad behavioral objectives can best be 
established by subject matter experts. Extensive subject matter knowledge is needed 
to prescribe behavioral objectives. 

Obviously, a behavioral objective is something measurable. Concepts, principles 
and helpful knowledge are not measurable, but are often essential to training. These 
additional data may be compiled by those preparing the course prescription for inclu
sion in the course. By combining behavioral objectives and supplemental information, 
a general content outline, or prescription, is formulated. In the Louisiana setup, 
course prescription is determined by the subject matter experts, not the training 
personnel. 

Training Course Data Sources 

Sources of information consist of subject matter experts; construction, sampling, 
and test procedures manuals; standard specifications; special provisions to the specifi
cations; policy and procedure memoranda; construction plans; and documented histori
cal data. 

Data Collection 

Collection of training data for highway construction inspection requires that the data 
collector find a subject matter expert who can perform his duties and answer questions 
related to this performance while being observed at work by the data collector. In al
most every case, this limits data collection to construction work in progress. It has 
proved extremely difficult to collect data that satisfy questions raised by trainees if 
the activity to be described is not in progress at the time of data collection. 

Findings to date have been that even an experienced data collector never collects all 
the needed data for a training course on the first attempt. Unanswered questions al
ways crop up and another round or rounds of data collection is needed. Further, more 
than one subject matter expert and one job should be used as the basis for training data. 
Normally, five to ten experts are sufficient. The first two or three experts usually 
supply around 80 to 90 percent of the needed data. The last 10 to 20 percent proves 
hard to get and requires more time for collection than the initial 80 to 90 percent. 

Determining Data Validity 

A subject matter review committee, which may be a different committee than one 
that determines course content, is charged with reviewing the collected data for ac
curacy, completeness and meaning. The qualification requirements for this committee 
are the same as those described earlier for the subject matter committee. No training 
materials should be developed until committee approved data are available to the writer. 
Conflicts in the data package should be resolved by the committee, or proper authority, 
before the data package is released to the writer. 

Mistakes will occur in development of training materials as they occur in any other 
productive activity. The use of committees is an attempt to minimize the chance for 
error. A more objective training course prescription and review is possible by using 
persons outside the training organization on these committees. 

SUMMARY AND CONCLUSIONS 

1. To be effective in attaining objectives, a highway training organization must 
have top management support in the form of specific policy statements and adequate 
financial provisions, and must be provided with the persormel necessary to staff the 
required positions. 

2. State highway departments are adaptable to decentralized training due to their 
basic organization pattern. 
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3. Data for construction inspection training are most meaningful when obtained 
from subject matter experts who have performed the tasks to be described. 

4. Experienced construction engineers are best qualified to formulate construction 
training course prescriptions, and to review the data and training materials resulting 
from the data. 


