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Step 1: Determine required knowledge

The maintenance manager of any facility has as first priority
the efficient and reliable operation of the organization. But
sometimes the individual employee assigned to a
maintenance activity may not be equal to the task at hand.
The situation where maintenance mechanics possess vastly
differing capabilities can occur in any plant. One reason that
this situation could take place would be in a facility which has
many differing job titles. Although a Millwright or Mechanical
Technician would be required for maintenance work, the plant
may have promoted a Welder or other specialist to a vacancy.
Another cause could be replacement of an aging workforce
with employees trained or experienced in different areas. This
could result in some incumbents being fully skilled while
others are knowledgeable or skilled only in their original craft.
How can the dilemma of developing fully trained maintenance
workers be resolved?
The purpose of this paper is to list the steps you would follow
to help you diagnose employees, and train them to meet your
company’s objective of a fully prepared maintenance
department.

What Does My Skilled Worker Need To
Know?
A necessary starting point is determining what knowledge and
skills are required parts of the job. In general, a job analysis
should be performed to determine the knowledge and skill
areas that are required for successful maintenance of the
facility.
Information on what capabilities your personnel must have
should be gathered from incumbent maintenance workers,
supervisors, and consumers of maintenance services. Data
from these job experts may be gathered by interview, survey,
online, or in person. The job description should also be
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reviewed to determine the job activities and knowledge areas
important to the job. These activities and knowledge areas
must be related to functional tasks that workers perform.
It is equally important that the incumbents have the required
basic skills (reading, writing, and arithmetic) to be able to
learn. In addition, they must also have the basic technical
skills that are required (e.g. basic AC/DC theory for
electricians or hydraulics and pneumatics for mechanics.) As
part of the needs analysis it is very important to keep a record
of what knowledge and skills each employee already
possesses.
Here is an example of some knowledge areas in which a
multi-craft technician in a manufacturing plant may need
proficiency.
A. Hydraulics
1. Pumps
2. Valves
a. control
b. servovalves

3.
4.
5.
6.

B. Pneumatics
1. Air supply systems
2. Regulation & control
3. Valves

4. Cylinders
5. Motors (air)
6. Air compressors

7. Air dryers
8. Air lubricators
9. System maintenance

C. Welding
1. Arc welding
2. Cutting torch

3. Electrodes
4. Brazing & gas welding

5. Air-arcing

D. Control
1. AC

2. DC

3. Devices

E. Power Supply
1. Basic transformer theory
2. Rectifiers

3. SCRs
4. Filtering

5. Gating
6. Zener diode

F. Basic AC/DC Theory
1. Ohm’s law
2. Simple circuits
3. Current calculation

4. Resistance calculation
5. Inductance
6. Capacitance

7. RC networks

Pressure regulation
Fluids
Filters
Piping and sealing

7. Hydraulic actuators

Sample of Required Knowledge and Skills

Lastly, when conducting the job analysis, knowledge areas
that are most important to success should be annotated.
These areas should be emphasized during the training needs
analysis and conduct of training. A numeric ranking system
can be used to help determine the importance of each
knowledge area.
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Step 2: Determine deficient areas

How Can I Determine What My People Know
and What They Don’t?
After you have decided what the employee needs to know,
the next step is to determine if they do have the knowledge
needed. For instance, your job experts may have told you that
knowledge of Hydraulics and Pneumatics is important, but
knowledge of HVAC is not necessary for the job. You need to
find a way to evaluate the knowledge that has been identified
as important.
Professionally developed tests are generally accepted as an
effective method to determine if the employee knows what is
needed to be successful on the job. But, how do you find such
a test? One way is to search the Internet. For example, a
search of “Maintenance Tests” or “Mechanical Technician
Test” may provide you with numerous sites to explore. Online
information about commercially sold tests may give you
enough information to narrow your choices. Find out if you
can look at a sample copy of the test to determine if the test
evaluates the same knowledge that you have identified as
being important. Some industries have knowledge and skills
that are so specialized that an off-the-shelf product may not
be available, but many maintenance managers are able to
find tests that work for them.
For example, if the needs analysis determines that there are
eight knowledge and skills areas that are important for
successful maintenance of the facility, a test with those eight
knowledge and skills areas should be selected. The number
of items in each section of the test should correlate with the
importance of each of these knowledge areas to the success
in maintenance of the facility.

Testing of both incumbents and
supervisors should be done to ensure the
test is appropriate for the job position.

Once a test is selected which reflects the knowledge and
skills that are to be tested, the next step consists of testing
both incumbents and supervisors. Supervisors should be
tested so that they will have familiarity with the test, and be
acquainted with what their employees are experiencing. The
scores and statistics for the supervisors should be compiled
separately from the incumbents in order to show a true picture
of training needs of the workforce.
For each person tested, an Individual Scoring Record can be
developed, showing the number of items correct in each of
the knowledge categories, the person’s percentile rank
compared with the other employees in that particular locale,
and the person’s percentile rank compared with a national

Copyright © 2017 Ramsay Corporation
www.ramsaycorp.com 412-257-0732

3

Building a Better Maintenance Force

database of other examinees. Most test publishers have an
administration and scoring manual available to allow the
employer to interpret these scores.
Below is a sample individual scoring report:
INDIVIDUAL SCORING RECORD
SAMPLE ELECTRO-MECHANICAL TEST

No of
Test Section

Items

Score

Local

National

Percentile

Percentile

A. Hydraulics (3-14)

12

9

81.30

80.00

B. Pneumatics (15-19)

5

5

83.33

88.14

C. Welding (20-31)

12

10

93.80

89.90

D. Power Transmission (32-40)

9

6

81.30

83.84

E. Lubrication (41-44)

4

3

62.50

77.80

F. Pumps (45-50)

6

4

88.89

83.33

G. Piping (51-59)

9

8

94.44

98.04

H. Rigging (60-65)

6

3

80.56

88.91

I. Mechanical Maintenance (66-75)

10

6

58.33

68.36

J. Shop Machines, Tools & Equipment (76-80)

5

4

88.89

90.90

K. Combustion (81-88)

8

5

58.33

69.27

L. Motors (89-99)

11

6

81.03

80.56

M. Digital Electronics (100-105)

6

4

93.80

94.99

N. Schematics & Print Reading (106-112)

7

5

86.11

87.50

O. Control Circuits (113-118)

6

3

62.50

68.03

P. Power Supplies (119-123)

5

2

81.30

82.25

Q. Basic AC & DC Theory (124-134)

11

4

43.81

36.70

R. Power Distribution (135-139)

5

4

83.33

92.17

S. Test Instruments (140-145)

6

2

62.50

56.50

T. Computers & PLC (146-150)

5

1

37.50

38.70

U. Electrical Maintenance (151-155)

5

4

97.22

99.30

153

98

81.30

76.73

This individual scoring sheet can be the start of the training
needs analysis. As an example, you may decide that the
individual does NOT need training in Hydraulics, but does
need instruction in the Computers and PLC area.
Establishing a cutting (or passing) score is a helpful tool for
determining deficiencies. For example, if the cutting score for
the test is 70% correct, then any test part on which the
individual scores below that percentage may be considered to
be an area for remediation. Note: Care should be taken not to
confuse “Percentile Rank” with “Percent Correct.” Most test
publishers provide percentile rank in order to show
comparison with other test takers. Percentile Rank is the
percentage of people that scored lower than the person
whose Individual Scoring Record is shown.
Copyright © 2017 Ramsay Corporation
www.ramsaycorp.com 412-257-0732

4

Building a Better Maintenance Force

If the goal of testing is to determine each individual’s areas of
strength and weakness, the individual scoring record is an
important tool, however, you may be evaluating the overall
needs of your entire maintenance staff to determine general
areas of strength and weakness. Often it is beneficial to the
employer to get aggregate data on test performance. This
need not include individual scores by name if there is fear of
recrimination. You should find out if the publisher of the test
that you have used will provide a report that shows the local
plant ranges, the local plant averages, and the local plant
percentile ranks when compared with the national sample of
maintenance workers. From this information you can easily
determine where your workers have shown deficiencies and
can determine a priority list of areas where training is needed.
Frequently there is a request by the union or individuals for
anonymous testing. Employers complying with this request
often will find undesirable consequences. Commonly people
don’t try to do their best when their name isn’t on the test.
Sometimes employers may have a third party (the local
community college or a Human Resources firm or staffing
service) administer tests and either mail results to the test
takers or give counseling sessions concerning remedial
activities. That way a true test performance is obtained, and
the individual retains his or her confidentiality.

Should I Consider Online Testing?
Most commercially sold maintenance tests come in a paper
and pencil format, but the newest method of test
administration is online testing and the advantages to this
method of test administration are numerous.
Online testing provides simple test
scoring, maintenance of records, and
analysis of test results.

Testing online generates the largest benefits from simplicity of
scoring. Because online tests are not hand scored, there is
no possibility for human error, cheating, or bias. Results are
often immediately available upon completion of the exam and
because they are in digital format can be easily compared to
other examinees or downloaded into spreadsheets for custom
analysis.
The application of online testing to training is most beneficial
in the comparison of testing results for an individual. In this
case, multiple retakes of an exam can be compared to
determine improvement and the effectiveness of the training.
By setting deficiency scores it is possible to determine which
areas need improvement (areas for remediation.) Thus, many
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examinees may be assessed and compared.
Below is a sample training report that shows knowledge area
deficiencies and the improvement after training.

This report lists the initial testing of an individual (Assessment
#1) to determine training needs (highlighted in red). This
person was performing deficiently in knowledge of Hydraulics
and Pneumatics, Welding and Rigging, and Shop Machines.
The second assessment (Assessment #2) was completed
after conducting training in these specified areas. The results
are passing scores for Hydraulics and Pneumatics and Shop
Machines. This report reveals that further training should be
conducted in Welding and Rigging.
Online testing helps simplify the process of needs analysis by
performing the numerical analysis and comparisons for you.
By simplifying the process, there is an increased chance of
success of the training process.

Step 3: Conduct Training

Implementing Training Strategies

Consult the internet for websites of
training providers and for descriptions of
the various types of media in which
training can take place.

Now that you know areas of strength and weakness, what
now? A tabulation of the areas targeted for training can be
made by the various departments or units. Decisions must be
made as to whether or not training is to be focused on
improving the weak areas of the entire staff or targeted
specifically to help each individual achieve their fullest
potential. In many situations, when training is widely needed,
no one person or group is singled out as lacking in skills. For
the generic training, the local community or technical college
can be a good resource.
As the areas where training is needed become more
specialized, groups trained will become smaller and more
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detailed. As the company determines that training needs are
linked to specific equipment, a vendor-sponsored and -run
training session should be scheduled. Many organizations are
eager to provide training that is specifically needed or
matched to equipment and processes at the facility.
Step 4: Post training analysis, possible
retraining.

I Have Trained My Employees. Am I Done?
No. It is now important to retest in order to determine whether
or not the training provided has successfully accomplished its
task. If your employees have gone through extensive training
over a long period of time, the same test originally
administered can be retaken since it is unlikely that test takers
would have memorized the questions. However, there may be
other options. Many test publishers develop alternate forms of
a test which would contain the same number of items, the
same content areas, and a similar level of difficulty. This
retest will identify areas for further training. Use of online
assessments with random test item presentation may assist in
keeping test questions secure.

Get Started Today to Get a More Qualified
Maintenance Group
Ramsay Corporation has been in the maintenance testing
business for more than 30 years. Ramsay Corporation has
partnered with General Physics, Coastal Training, Info
Systems, and others to provide training after testing has
determined training needs. Our tests can be administered at
computers with internet access or in paper and pencil format.
To see if there are any existing tests that are right for you, go
online at www.ramsaycorp.com. Call today to ask about
customized test development.
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Training Model Outline
Gather Job Requirements

Match Departmental
Requirements

Pre-Training Skills
Assessment
Determines areas that need
improvement

Yes

General
Training
?

Conduct General Training

No

Conduct Vendor Specific
Training

- Local community colleges
- Local technical colleges
- Training organizations

- On-the-job training
- Vendor sponsored training

Post-Training Skills
Assessment
Determines effectiveness of
training and evaluate
additional training needs

Yes
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Training
Required
?
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No

Employee
Development
Complete
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