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CHAPTER I

INTRODUCTION

This paper will deal with the development and implementation of
a promotlional examination to be used in the Fire Department of a large
city. First, the background of employee selection as it relates to the
courts will briefly be discussed. Next the background of this parti-
cular test will be discussed, followed by the specifics of its develop-
ment and implementation. A discussion of the results will follow, along
with a discussion of the implications. Finally, the summry will
discuss aspects of thls test which could be changed for future admin-
istrations.

In the past several decades, there has been a growing practice on
the part of many goverrmental agencles as well as private Industries of
using quantifiable measures of personnel selection at both the entry ard
promotional levels, instead of the old methods of relatlion and
seniority. As these methpds were more widely used, the courts began to
play a major role. Many selection instruments were challenged. The
courts decided on the validity of the selection procedures. However,
the standards for declding the validity of a procedure were not clear.
As a result, the decisions handed down in these cases were often
contradictory. An article by Thompson and Thompson (1982) reviews these
cases and the contradictions. Clearly, there was a need to stardardize
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the criterla used in deciding a procedure's validity. As a result of
these cases, ard in order to safeguard the proper use of these selection
methods, a set of guldelines were drawn up by four agencies. These
agencies were the U.S. Equal Employment Opportunity Commission, the U.S.
Civil Service Commission, the U.S. Department of Labor, and the U.S.
Department of Justice and in 1978 they published the Uniform Guidelines
on Employee Selection Procedures. These guidelines set specific
criteria for determminirg whether a selection instrument is valid ard
free from adverse impact, as well as stating steps for alleviating these
problems when they exist. The Guidelines adopt the use of a four-fifths
rule for determining whether adverse impact exists against a minority
group. This rule states that the passing ratio for a minority group
mist be at least 80% of the passing ratio for the majority group. If it
is less than 80% for ary minority group, then there is adverse impact
against that group (U.S. Equal Employment Opportunity Commission et al,
1978). In this case, the guldelines state that the instrument can be
used only if one of three types of validity can be shown: criterion;
construct; or content. Otherwise, the agency using the Instrument must
make some type of adjustment to meet the 80% rule.

This paper deals with the development arnd implementation of a
selection measure for use by a large midwestern city. This measure will
attempt to meet two goals. Wirst, it will be Job-related, and secord,
it will attempt to satisfy the Uniform Guidelines. The measure will be
used to pranote members of the Fire Department of the rark of either
Firefighter or Firefighter/Paramedic to the rark of Fire Engineer. The

Engineer's primary duties are to calculate the amount of pressure



necessary to give the other Fire Department personnel sufficient water
to battle the fire. In calculating the pressure, he/she must take into
account the diameter of the hose being used, the type of nozzle at the
ernd of the hose, the lergth of the hose needed, and other factors as
well. The force of water delivered i1s subject to change by either the
Lieutenant or Captain who 1s in charge at the fire scene, but the
Engineer must make sure that enough is delivered so that Fire persomnel
are able to fight the fire, amd not too much so as to rerder the hose
out of control of the Firefighters or even to burst.

The last time this exam had been given for this city was in 1978.
The results of that test showed there to be adverse impact against
Blacks and Hispanics. Therefore, the District Court judge who heard the
evidence ordered that promotions to Engineer for each raclal group shall
reflect the precentages of the cardidate pool for those graips. These
percentages were 80% white, and 20% minority, and promotions to Englneer
reflected these percentages. However, in the six years since that
eligible 1list was posted, all minority candidates have either been
pranoted to Engineer, or removed fram the list due to reasons such as
death, retirement, took other positions, etc. So even though there were
still white cardidates remaining on the eliglible list, no more
promotions could be made from that list. Therefore it was decided to
hold a new exam in order to create a new eligible list.

The last time the test was given, there were two components. One
was the written test, and the other was the performance ratirgs fram the
Fire Department for each candidate. These were weighted 70-30

respectively to form a final score on which candidates were rarked. A



consultant from Bowling Green State University was hired to help the
City with the development and validation of the written test. Based on
a Jjob analysis of an Engineer's tasks, a 100 item multiple choice writ-
ten test was developed. It was developed by members of the Department
of Persomnel (DOP), as well as subject matter experts from the Fire
Department. However, as previocusly stated, the results of that test
proved to be discriminatory against minorities. Therefore, the
consultant and the City attempted to deferd the exam by proviig it to
have criterion validity. In order to do this, they correlated the
written test scores with several measures of performance specifically
designed for that study. Those measures were designed to assess two
main areas of an Engineer's Jjob. The first was drivirg skills, ard the
second was knowledge of pumping practices. However, the results of that
validity study did not prove to be strong evidence of the City's claim
of the exam's validity. All of the 100 items on the written test were
examined to determine if they could be placed into one of the two
categories of skills belng measured in the validity study. None of the
100 items on the written test were categorized as measuring driving
skills. PIifty-three of the 100 items on the written test were
categorized as measuring knowledge of pumping practices. These
fifty-three items were split into the areas of pumping computations,
pumping knowledge, and pumping rules. Combinations of the 53 items were
correlated wlth the measures used in the validation study. The
consultant concluded that only 41 of the total 100 items on the written
test were good predictors of performance on the job. He felt that only

these should be used to form the basis of a final score, and that the



remaining 59 items should be dropped. The City thought that this was
rather drastic and would not leave them with a measure of any worth, so
the decision was made by high ranking members of the DOP to use all 100
items. Since the instrument did result in adverse impact against
minoritlies and its validity was not adequately demonstrated, the
District Court Jjudge ordered that all pramotions based on that exam
would be made in equivalent proportions to the candidate pool, as stated
earlier.

For the current exam, the City did not hire an cutside consultant.
Instead we conducted our own analyses. It was decided that the same
basic type of written test would be used, only this time on a pass-fail
basis, and that a new component would be added which would form the
basis of a rark order 1list. This new camponent was a practical exam
conducted on two large panels which simulate the controls of a fire
ernglne. This part was administered only to those cardidates who passed
the written test. This practical test was developed by the Department
of Personnel and one expér"c member of the Fire Department who is the
Fngineer Instructor.

Research of pramotional exams in other jurisdictions showed that
this type of test has never been used before (K. Long, personal
comunication, October 7, 1986). The primary type of test used in other
Jurisdictions was a written test of Job knowledge. Other Jursidictions
in addition to written tests have used performance ratings, seniority,
oral boards, or some comblination of these, but none have used a practi-
cal test of this nature.

The practical test was interded to be a hards-on, job-related



measure of job performance. The Uniform Guidelines state that if a
selection procedure does show adverse impact against a minority group,
the procedure may still be used if it is demonstrated to be highly
job-related. Proving the measure to be job-related 1is proof of 1ts
content validity. The argument for the job-relatedness of the written
exam was based on the Jjob analysis. For the current exam, copies of the
lists of tasks and knowledges, skills and abilities (KSA's) developed by
the 1978 job analysis were sent to subject matter experts fran the Fire
Department. They reviewed these lists to determine whether or not they
were still valid to the job of Engineer in 1984. The new written test
items were based on the jJob analysis update and directly measured
knowledge of hydraulics and pumping practices. The exact areas tested,
and the number of items in each area, were: Traffic Safety and Accident
Policy (4 questions); Defensive Driving (4); Engineer's Marmal (19); an
Engine Company Hose Record (9); Fire Department Rules and Regulations
(T7); General Engineer Knowledges (27); and Knowledge of Hydraulic
Principles (30). The items were written by DOP staff and members of the
Fire Department. Even though the current exam was based on the same
information as the test in 1978 which proved to have adverse impact, it
was also possible that the candidate population may have charged in the
six year interval, and it was possible that adverse impact would no
longer be present. In addition, this time the written test was only
used on a pass-fall basis to determine who was eligible to take the
practical. The practical portion, along with a senlority component,
constituted the candidates' final score. However, the Uniform Guide-

lines do state that not only should the bottom line show no adverse



impact, but any individual componenf should be free from adverse impact
as well. So, even though we performed an update on the job analysis,
our main goal going into the written test was to eliminate any adverse
impact after this step.

At that point in time, we hoped that there would be no adverse
impact to eliminate as a result of the practical test. The intent of
the practical test was to closely simulate the actual conditions ard
duties an Engineer could face at a fire scene. Most important among
these 1s calculating the pressure necessary to deliver water to the
Mrefighters who are at the scene. Therefore, the practical test was
designed to measure how quickly and accurately a camdidate could both
calculate and then deliver this pressure. In addition to this, the
practical test was designed to measure if the camdidate could correctly
perform a series of related functions. Among these are opening the
proper gates, correctly using a safety hitch, opening the front suction,
keeping the discharge pressure below 200 pounds per square inch (psi),
slowly lowering the engine's revolutlons per minute (rpm), closing all
gates when finished, and not slamming them shut. Since this test was
the first of its type in the country, we had no real a priori beliefs as
to whether or not it would show adverse lmpact. It was our belief that,
even 1f adverse impact was found for the practical, we would be able to
defend its use on the basis of content validity. We intended to use
content validity as a defense rather than attempt a criterion-related
validation study for two reasons. First, it is notoriously difficult,
time consuming, and expensive to develop objective measures of perform-

ance for the purpose of a criterion validation study. While we wanted



to develop the best instrument we possibly could, we had very real con-
straints regarding money ard man-power, and a validation study was not
economical. Second, time and money were put into a criterion-related
validation study of the written exam in 1978, ard this turned out to be
less than useful. We saw no need to repeat the same mistake.

Instead, we reached an agreement with a lawyer fran the U.S.
Department of Justice in Washington, D.C. This was the same lawyer who
reviewed our results fran the 1978 test and succeeded in havirg quotas
imposed upon us due to the exam's adverse impact. Under the agreement,
he reviewed every step of the procedure as it was being developed, tock
part in all declsion-making regarding the test, and approved what we
interded to do before we did it. In this way, we satisfled the Unifomm
Guldelines at each step of the procedure, and helped to diffuse any
problems that arose if the practical test displayed adverse lmpact.
Having direct input in the test decislon-making from a federal attorney
was also a first for this cauntry.

To summarize, then, we developed a selection measure in order to
promote Firefighters or Firefighter/Paramedics to the rank of Fire
Engineer. This measure met two criteria. First, it was Job-related,
and second, it satisfied the Uniform Guidelines on Employee Selection
regarding the use of personnel selection measures. This measure met
these criteria and was unique in two ways. PFlrst, it was the first test
of 1ts type in the country to use a practical hands-on test of job
performance instead of relylng merely on a paper-and-pencil test of job
knovledge. Secord, it had input into its development and use by a

Department of Justlice attorney. Previously, he had reviewed our work



after the fact. In these ways, we were setting new standards for future

persornel selection procedures.



CHAPTER II

WRITTEN TEST METHOD

Sub jects

Subjects for the written test were members of the Fire Department
of the rank of elther Firefighter or Firefighter/Paramedic and who had
campleted a one year probationary period in that rark as of the time of
application. Approximately 3000 members were eligible to take the test,
of which 1150 applied for the written exam. Of this rumber, 1035
actually appeared for the written test. The racial breakdown for the
subjects is 727 whites, 239 Blacks, and 69 Hispanics. Since there is
only one woman Firefighter, sex is not a variable. In addition, the
male gender will be used in referring to candidates throughout this
paper.

Any candidate who failed to appear for elther the written test or
the practical portion was no longer considered to be eligible for pro—-
motion. Therefore, analyses conducted on elther portion of the test
were confined to the number of candidates who took that portion.

Materials and Equipment

Candidates who arrived for the written test brought with them #2
pencils and their Notice to Report. The Notice was malled to them by
the Department of Personnel and gives the candidate information
regarding which room to report to and at what time. A copy of the

10
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Notice appears in Appendix A. Along with the Notice, candidates
received in the mall the stub from their application for the exam. The
application has two portlons, which are joined together. The stub is

a detachable portion of the applicatlon form which contains the cardi-
date's name, the title of the exam gpplied for, the date and time the
application was recelved by the Department of Persomnel, ard a unique
sequential serial number. Candidates who brought calculators with them
to the written exam were allowed to use them, but they were not re-
quired.

At the exam site, candidates were glven a stardard National
Computer System (NCS) Trans-Optic PO99B answer sheet with 240 items. A
copy of the answer sheet appears in Apperdix A. Candidates were also
given a fingerprint card. This is printed on a five by eight inch card.
The top half is to be filled out by the cardidate. There are blarks for
name, soclal security number, birth date, helight, welght, and color of
eyes ard halr. The bottom half contains three boxes where the
candidates are to sign énd be fingerprinted at the completlon of the
test. A copy of the fingerprint card appears in Apperdix A.

There were two proctors in each room. One was a Proctor-in-Charge
(PIC), ard the other was an Assistant Proctor (AP). These proctors were
teachers from the Board of Educatlon who were on our list of proctors
fran previous tests. Proctors on our list were sent a notice informing
them of the upcoming exam and asking them to call the Department of
Persomnel if they wished to work. A copy of this notlce appears in
Appendix A. Proctors received $35 for the day's work.

Each proctor recelved a Proctor Guide after checking in at the
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written exam site. The Guide contalned general rules for the exam, a
statement of understanding for the proctors to sign and turn in, ard
specific instructions to the proctors regarding the set up of the rooms
and the test procedure. A copy of the Proctor Guide appears in Appendix
A.

Proctors also received, at time of check-in, an assigrment card.
This card contains the proctor's name, the designations AP, PIC, and
Hall, one of which was circled once the assignment was made, a space for
room number which was filled in when that assignment was made, and a
line on which the proctor was to sign once he or she had checked in. A
copy of thils assignment card appears in Appendix A.

Department of Personnel staff at the written exam site had two
computer generated sheets which contalned the numbers of all rooms to be
used in the exam down the left hard side. One sheet was used for the
APs and the other for the PICs. Proctors signed in immediately to the
right of their roam rumber and, at the conclusion of the test, signed
out immediately to the right of that.

The PICs received the test bocklets for their roan. The test
booklets were packaged so that each room recelved exactly its capacity.
Each booklet contained 22 pages and a total of 100 multiple choice
items. For security reasons, a copy of the booklet cannot be provided
here. The cover contained the title and date of the exam, and the name
of our department and commissioner. Directions to the candidates were
also printed on the cover and read as follows:

ONLY TEST MATERTALS GIVEN TO YOU BY THE PROCTOR SHOULD APPEAR

ON YOUR DESX. TAKE ALL OTHER MATERIALS OFF YOUR DEX.
This 1s your written examination booklet. It contains 100
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questlons and 22 pages. You will have three hours to complete this
test. (The time limit 1s set to allow almost all candidates to
finish if they work steadily.) The Answer Sheet given you is to be
used with this bocklet. Directions for the use of the Examination
Booklet and the Answer Sheet appear on the back of this booklet.

When told to do so, and NOT BEFORE, count the pages in your
test booklet to see that it is complete. THIS IS YOUR RESPONSIBIL-
ITY. Then close your booklet and do not open it again unitl you
are told to do so.

Page 1 of the booklet contained a Hensel chart showing pressures
for various nozzle pressures and tip sizes. A copy of the Hensel chart
appears in Appendix A. The remaining pages 2-21 contained the items,
with more directions on the inside and ocutside back cover. The
directions on the inside back cover read as follows.

WHEN YOU HAVE FINISHED THE EXAMINATION PLACE ALL TEST
MATERIALS INSIDE THE TEST BOKLET. THEN RAISE YOUR HAND TO SIGNAL
THE PROCTOR THAT YOU ARE READY TO LEAVE. When the Proctor-in-
Charge indicates that it is your turn to hard in your papers, go to
the front of the room. Glve ALL test materials to the Proctor-in-
Charge.

REMAIN WITH THE PROCTCR-IN-CHARGE UNTIL HE SIGNS THE BOKLET
RECEIPT FORM, INDICATING THAT YOU HAVE RETURNED YOUR TEST BOOKLET.

When you have witnessed the signing of the bodklet receipt,
the Proctor will check your fingerprint card. Go directly to the
fingerprint station. You MUST be fingerprinted before you leave
the building. Leave the building immediately after being finger-
printed. You will NOT be permitted to loiter in the building.

The directions on the back cover read as follows.

This page contains directions on the use of the separate
ANSWER SHEET which has been handed to you.

Each of the questions in this bocklet has several suggested
answers, lettered "A", "B", "C", and "D" (some questions may also
have an "E" answer.) Read each question and its lettered answers in
the Examination Booklet. When you have decided which answer 1s
correct or most nearly correct, blacken the circle on your ANSWER
SHEET which is lettered the same as the answer you have selected.
Be sure that the space you mark 1s in the row numbered the same as
the question you are answering. Look carefully at your ANSWER
SHEET. Note that the questions are rnumbered down the page.

Now look at the Sample in the box below. Have you blackened
in space "B" within the circle the same way?

NOTE: 1. Use only a No. 2 pencil for marking.
2. Make solld marks, heavy and black, that fill the circle
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completely.
3. Mark only one answer for each question.
4. Do not make any stray marks on the Answer Sheet.
5. Erase campletely ary answer you wish to charge.
Now £11l in the example on SIDE ONE of the Answer Sheet.

Note that items 1 thraugh 10 go down the page to the double
line. In the next colum are items 11 through 20 and so on through
item 60. Item 61 is below the double line in the first colum.

The proctors also received a Booklet Receipt Form on which they
recorded the rumber of each bodklet passed out to candidates and a space
to initial when the booklets were returned at the end of the exam. The
booklet rumbers were stamped on the upper right corner of the covers of
each booklet. A copy of the Booklet Receipt Form appears in Appendix A.
As cardidates left the written exam site after being firgerprinted, they
were glven a recelpt form. This was printed on eight and one-half by
eleven inch yellow paper. Candidates turned this form in to their
comanding officer in order to prove that they actually were at the exam
site. This was necessary due to the fact that many of the camdidates
were scheduled to work thelr regular shift that morming, so the Fire
Department had to call many other employees back at overtime rates in
order to be properly manned, and the Fire Department had agreed to pay
all employees regularly scheduled to work but who tock the exam.
Therefore it was necessary for those employees to prove that they were
at the exam site. A copy of this receipt form appears in Appendix A.
Procedure

In 1984, the Department of Persornel annaunced that applications
would be taken for the position of Fire Englneer. Coples of the

anmnouncement were distributed thraughout the city, as well as posted in

City Hall. The announcement listed Jjob duties, salary, requirements,
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and when and where to apply. A copy of the announcement is provided in
Appendix A. Applications were accepted fram August 14, 1984, thraigh
September 28, 1984. Candidates were given a copy of the armouncement at
the time of application.

Once the deadline for submitting applications had passed, the DOP
scouted various high schools in the city to use as the site of the
written exam. We needed one high school which was large enough to be
able to hold almost all of the applicants. Based on past testlng exper-
ience, the no-show rate for written exams was usually 30%. However, the
no-show rate tended to be much lower for promotional exams such as this
one. Therefore, we needed a high school which could easily hold 1000
people. In addition, rooms were not overbooked as they usually are,
since we expected a high turnout rate. We were easily able to find a
school which met our needs, and this was decided on as the site for the
written test.

Notices were then sent out to Board of Education teachers on our
proctor 1list from previocus exams informing them that the test would be
given and asking them to call us if they wished to work. A copy of this
notice appears in Appendix A. The proctors who responded were told when
and where to report, and thelr names were recorded on a 1list by the DOP
clerical staff taking the calls.

Next, the Notice to Report was mailed to all applicants. This
informed the candidates of the date, time, and location of the test, as
well as the roan number to which they were to report. A copy of this
appears in Appendix A. Candidates were told to bring their Notice with

them to the written test, as well as No. 2 pencils.
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Candidates were assigned to a room alphabetically by DOP clerical
staff. We had an alphabetical list of all applicants, ard a list of alil
rooms £O be used at the high school. Assignments were made to a room
fran the applicant list until the roamn's capaclty was reached, and then
assigmments to the next room were begun. However, if two candidates had
the same last name, they were assigned to separate roaus, with the
second person going to the next room on the list. This was done in
order to attempt to separate cardidates who were related.

During the week prior to the written test, the test booklets were
printed. Approximately 1400 booklets were printed on Jaruary 16. They
were stored in the DOP vault until the day of the test. Also durling
this week, copies of the Proctor Guide were distributed to DOP staff
members who would be working at the exam site. A copy of the Proctor
Guide appears In Apperdix A. Departmment of Personnel staff worked as
either Hall Proctors, Room proctors, or in the office. Hall Proctors
were responsible for seeing that everything in the roans they were
assigned to watch went as smoothly as possible. They made sure that
roans had enaugh materials, set up quickly, finished at the appointed
time, checked to see that the PICs and APs were watching the candidates,
and reported arny serious problems to the Office. One Hall Proctor on
each floor was designated the Floor Proctor for that floor, and so in
charge of all Hall Proctors on that floor. In the event of arny roamn not
having two proctors, a DOP member filled in as the AP and assumed all
duties normally performed by the AP. These duties will be discussed
later. Department of Persomnel staff assigned to the Office were re-

sponsible for all the paperwork. They made sure that all proctors
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signed thelr assignment cards and sign-in and sign-out sheets, checked
all materlals when returned, counted test booklets to make sure all were
returned and with all thelr pages, and filled out new Notices for any
cardidate who either forgot or lost theirs.

One member of the DOP staff was appointed the Examiner-in-Charge
(EIC) for the school. He was the final authority for any problem that
arose durlng the test. A second was appointed the Assistant Examiner-
in-Charge (AEIC). He was responsible for briefirg the proctors just
prior to the test, for periodic checking of the rooms, resolving small
problems, ard reporting large problems to the Office and the EIC.

The EIC conducted the briefing for DOP staff in the week prior to
the written test. The purpose of this briefing was to go over rules of
the test for any new employees who may not have worked an exam before,
to distribute ard review the Proctor Guide, and to discuss the DOP staff
assigmments made by the EIC for the test.

The written test was held on Saturday, Jamumary 19, 1985. The EIC
transported the test booklets and other materials from the DOP vault in
City Hall to the exam site. All other DOP staff reported directly to
the exam site. Once there, the DOP staff prepared for proctor sign-in
by placing the sign-in sheets on a table, removing the test bodklets
from boxes, and alphabetizing the proctor assigrment cards.

When the DOP staff were ready, the school doors were opened. As
people entered, DOP staff checked Notices to see if they were proctors
or cardidates. Proctors were told to check in, ard camdidates were told
to wait in the hallway. Normally, candidates are not allowed to enter

the school until all roams are prepared by the APs and PICs, but this
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particular day was bitterly cold, so we allowed them to wait in the
hallway.

As proctors checked 1n, their names were checked against ocur list
of proctors who had agreed to work. They were then given their assign—
ment card, which they signed ard held until the erd of the test. All
proctors who arrived first were assigned as PICs until all rooms had a
PIC. At that polint, all subsequent proctors were assigned as APs.

After all rooms had two proctors, others were assigned as Hall Proctors.
Assigrments to roans were made in mumerical order. After they recelived
thelr assigmments, the proctors then signed the appropriate sign-in
sheet next to their roam number.

At this time, proctors received the test materials. Those
assigned as PICs recelved the test booklets, the APs received kits con-
talning answer sheets, pencils, fingerprint cards, and the Boklet
Receipt Form, and Hall Proctors received a kit containing extra answer
sheets and fingerprint cards. For the PICs, the rumbers of the bodklets
they recelved were recorded on the far right of the sign-in sheet, on
the same line as the proctor's roan number. All proctors regardless of
assigmment recelved a Proctor Guide. After this, they were told to wait
in the auditorium for the briefing.

The DOP member assigned as the AEIC corducted the proctor brief-
ing. The purpose of the briefing was primarily to review the rules of
the test, ard the Proctor Guide. First, the AEIC asked all PICs to
check their test booklets to make sure they had the booklet numbers that
were printed on the shrink wrap cover. If they were missing bodklets,

they were told to ralse thelr hand and we gave them more booklets. The
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numbers of any additional booklets given to PICs were also recorded on
the proctor sign-in sheet.

At this point in the briefing, the AEIC asked the proctors to turn
to the second last page of the Proctor Guide, which was test rules. The
AEIC read these aloud. He then asked them to turn to the last page
which was the proctor Statement of Understanding. The proctors were
told to read this page and sign at the bottom of the page. These were
then collected by DOP staff. The AEIC contimued on with the briefing.
He covered point by point the instructions printed in the Proctor Guide.
He informed them that what is printed in capital letters in the Guide is
to be read verbatim to the cardidates. The AEIC also polnted out what
the proctors' specific duties are. Specifically, the PIC is in charge
of the roan. The PIC writes directions on the blackboard, reads the
directions to the candidates, helps check papers as candidates turn them
in, and puts materials in proper order for check—-out. The AP assists
the PIC. The AP places answer sheets and fingerprint cards on the desks
in the roan. The AP assists in checking papers as camdidates turn them
in, and helps put materials in proper order for check-out. At the
briefing, the proctors were also told not to sit during the test, but to
walk around the room and check on the candidates. At the conclusion of
the briefing, the proctors were dismissed to begin preparing their
rOOmS .

Specific instructions to the proctors regarding the set up of the
room, and directions to be read to the candidates, are contained in the
Proctor Guide. After reaching thelr roams, the PIC wrote on the black-

board the name of the school, the date, the exam, and the room number.
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The PIC also wrote the examples on page 1 of the Guide on how to fill in
the name, ldentification number, amd special code sections of the answer
sheet on the board. At the same time, the AP placed a fingerprint card
and answer sheet on every desk in the room.

Once the rooms were prepared, and at the time designated by the
EIC, the cardidates were allowed to proceed to their roams. Proctors
stood in the entrance to their rooms and checked the Notices. If can-
didates were at the wrorg roan, they were directed to the proper roam.
If candidates did not have a Notice, proctors instructed them to report
to the Office. There, the EIC checked their name against aur 1list of
candidates who had applied. If their name was on the list, a Notice was
made out for them there by the EIC. They then reported to their roams.
If a candidate's name was not on our list, the EIC made a Notice for
him, sent him to the room, and wrote the candidate's name, soclal secu-
rity number, and room assigned to at the bottom of the list.

Approximately 15-30 mimuites after the candidates reported to their
rooms, the proctors proceeded. The PIC in each room followed numbers
3-9 as printed In the Proctor Guide in Appendix A.

During the test, proctors walked about the room, checking that
candidates were filling in answer sheets properly, and checking that no
candidate was cheating. Hall Proctors looked in on their rooms to make
sure the PICs and APs were circulating and not sitting at the desk. The
Hall Proctors also recorded the Start Time, Stop Time, and Room Count as
wrlitten on the blackboard by the PIC. These were then turned in to the
Office by each floor's Floor Proctor.

As cardidates finished, the PICs and APs followed steps 10-14 of
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the Proctor Guide regarding collection and organization of materials.
Candidates were also given thelr Proof of Attendance Form to be turned
in to their commanding officer. Once a candidate checked out of a room,
he was directed to the first floor to be fingerprinted. Three stations
for fingerprinting were set up by stairways on the first floor. The
fingerprinting was done by Fingerprint Technicians fram the Police
Department. The candidates were fingerprinted in box 1 on the card.
After beilng fingerprinted, candidates left the school.

When all candidates from a room had finished, the proctors or-
ganized the materials according to the instructions in the Proctor Guide
and reported to the Office. In the Office, DOP staff checked that the
numbers of the bocklets turned in for a roam matched the rumbers of the
booklets assigned to that room, as recorded on the PIC sign-in sheet.
The DOP staff checked that the Bodklet Receipt Form was included and
signed by the PIC. The DOP staff also checked that the Notices were re-
turned ard alphabetized and that the answer sheets were in alphabetical
order. Once all these were checked, proctors were allowed to sign out
on their respective sheets. They signed out immediately to the right of
where they had signed in. The proctors also turned in their assignment
cards. These were used later by our clerical staff to produce the
payroll for proctors for that exam. Proctors then left the school.

As the test bodklets were checked in at the Office, DOP staff
members brought them to the basement. There, the test booklets were
burned, except for approximately 100 which were kept for future refer-
ence. After all candidates and proctors left, and all boocklets were

burned, the test materials were returned to the DOP vault in City Hall.
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The following week, the test papers were scored by our Scoring sectiom
using an answer key and our scoring machine. The results of the written
test, and 1ts impact on the practical portion, are discussed in the
Written Test Results sectlon. After the papers were scored, ard scoring
decislons made by officials of the DOP, score notices were mailed out to
all cardidates. A copy of both the passing ard failing score notices

appear in Appendix A.



CHAPTER III

WRITTEN TEST RESULTS

The first step taken in examining the results of the written test
was to conduct an item analysis. The main purpose of the item analysis
was to determine whether any items were flawed and should be removed, or
double-keyed. A list of the 100 items, along with the percentages of
candldates answering them correctly and the point-biserials is presented
in Table 1.

Based on the item analysis, six items were ldentifled as beirng
possible problems. These were items 5, 23, 26, 56, 64, and 65. As can
be seen in Table 1, for each of these items, less than 30% of the total
group answered them correctly. The items were reviewed by members of
the DOP, as well as by subject matter experts to detemine whether the
items were indeed correct as written. The review concluded that the
items were correct. Therefore, it was decided that these itams were too
difficult, and so were dropped from further consideration at that point.
It has been aur practice to do this with previous exams, so this was not
an urmsual or unprecedented decision.

In addition, item 52 displayed a negative point-biserial, which
would indicate a negative correlation between answering the item cor-
rectly and overall success on the test. However, this item was also
reviewed by the DOP staff and experts from the Fire Department and it

23



Table 1

a

Ttem Analysis From the Written Test

Item

\O O~ O\J1 =W o=

Percentage of

Correct Answers

46.85
47-53
44,92
51.02
22.07
88.29
81.99
70.47
69.31
33.98
92.06
Th4.25
61.08
67.67
89.35
74.64
61.47
75.02
45,89
73.67
59.63
80.83
21.88
87.12
70.96
27.88
58.57
90.03
95.55
86.T4
ou.77
97.68
81.12
98.26
96.90
81.70
83.35
Th4.54
ol4. 47
70.67
85.48
52.27
44,82

Point

Biserial

.3821
.2049
<3419
3705
.1009
.2002
.2960
.2343
.3089
3566
.2722
3075
L4246
4723
.1050
-2999
.3845
3748
.3896
.2355
.3304
.3883
2734
.1803
.3751
.0802
.1693
.2503
.2162
.2916
.2728
.1399
.2568
.1385
.2236
2453
.3371
. 4839
<4483
3741
.1621
.3373
.0409
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Table 1 (Continued)

Ttem Analysis From the Written Test

Item

Ly
45
46
47
43
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
o4
65
66
67
68
69
70
71
72
73
T4
75
76
77
78
19
80
81
82
83
84
85
86

Percentage of

Correct Answers

73.38
53.44
73.67
61.08
70.96
76.28
55.86
34.27
50.63
92.35
85.96
72.51
28.27
32.72
61.37
78.61
79.28
77.54
65.54
53.24
25.46
20.72
60.89
68.34
39.98
5779
68.44
40.95
53.82
45.98
38.14
53.05
4y.53
59.92
46.95
58.28
52.18
66.31
48.89
36.30
64.76
68.44
67.38

Point

Biserial

. 2653
.2374
5171
5315
2724
5475
.2895
.3118
-.0935
.1635
<3574
.3061
.1629
L0417
4591
.5009
<4904
L4876
4636
L4653
.2361
.0815
5405
.2269
4342
U241
.4961
.1013
.5014
.3587
.2701
.1818
L4566
5i12
.4669
5070
2594
4939
.2912
.3241
L6467
.6037
HTHL
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Table 1 (Continued)

Ttem Analysis From the Written Test

Percentage of

Correct Answers

61.08
49.76
64.28
6L.47
68.44
74.06
62.54
60.21
63.12
61.96
46.95
55.95
33.11
61.08

Point

Biserial

.5884
5372
3726
5556
5535
L4770
.5866
.6604
.6188
.5062
.2869
3490
.2625
5050

26
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was determined that the item was correct as written, and so 1t was left
in the scoring. No other items were identified as belng specifically
problematic. This left 94 items to form the basis of the written test
score.

Next, raw scores were camnputed for all cardidates. Raw scores
were simply the amount of items correct using the 9 remaining. After
that, the mean raw scores for each race graup, as well as the mean for
the total group, were computed. These figures are presented below in
Table 2.

Table 2

Descriptive Statistics From the Written Test

Group Mean S.D. N
Whites 63.5779 15.3488 127
Blacks 54.6067 13.8702 239
Hispanics 58.8986 13.7233 69
Total 61.1897 15.3768 1035

A one-way analysis of variance revealed the difference in raw
scores to be significant, F(2, 1033) = 18.13, p<.0l. The proposed pas-
sing point for the written test was a score of 60. This was the pas-
sing point for the previous test, so it was used as a preliminary cutoff
here. Setting that as the passing point yielded the following results

listed in Table 3.
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Table 3
pPreliminary Passing Point for the Written Test

Number Number Pass % Wite
Group Taking Passing Rate Rate
Whites 727 437 60.11 —
Blacks 239 88 36.82 61.25
Hispanics 69 33 47.83 79.57
Total 1035 558 53.91

As can be seen in the colum labeled % White Rate, setting the
passing point at a raw score of 60 would have resulted in adverse impact
against Blacks and Hispanics since their passing rates were less than
80% of the passing rate for whites. Therefore, according to the Uniform
Guldelines, we needed to take some action to alleviate the problem.

Even though we had updated the Job analysis, the lawyer fram the
Justice Department did not feel that this was sufficient to defend the
results of the written test on the basis of content validity. There-
fore, it was declded to standardize the raw scores. This decision was
made at a meeting with officials of the DOP and the Justice Department
lawyer. We had two basic courses open to us. One was to standardize
each of the race graups to the mean and stardard deviation of the total
group. The second was to standardize the Black and Hispanic graups to
the mean and stardard deviation of the whites. There were pros ard cons
for each method. The pros for the first method were that we would be
standardizing basically on a color blind system. That is, in stard-
ardizing each of the three race groups to the total mean, all of the

groups are affected regardless of thelr distributions.
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e end result would be the same distribution for all three groups. The
cons for this method were that the means, and thus individual scores,
for Blacks and Hispanics were being ralsed, while the mean, and indivi-
dual scores, for whites was being lowered. White cardidates would feel
that thelr scores were being arbitrarily lowered Jjust to pass more
minorities.

For the secord method, the main advantage was that scores for
white candidates would not be lowered. They would stay exactly the
same. This would eliminate what is the major problem of the first
method. The con, however, was that scores for Blacks and Hispanics
would be raised to an even higher mean than they would have been in the
first method. This may have resulted in alding them too much. The
Justice Department lawyer preferred the first method since we were ap-
plying the same correction to all groups, regardless of race. Since we
wanted his approval in order to avoid going to court, it was declded to
use the first method.

Stardardizing all three race graups to the mean arnd stardard de-
viation of the total group, and using a standardized score of 60 as
passing, produced the results presented below in Table i.

Table 4

Passing Rates Standardizing to the Overall Mean

Group No. Passing Pass Rate % White Rate
Whites 392 53.92 —
Blacks 125 52.30 96.99
Hispanics 38 55.07 102.13

Total 555 53.62
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As can be seen in Table 4, we now met the 80% rule for both Blacks

-

and Hispanics.

However, even though this method would sult ocur needs and was
approved by the Justice Department, our Deputy Commissioner still felt
that whites were being adversely affected by the result and that we
would have a very real problem explaining it to the Fire Department
officials and to cardidates. Therefore, a compranise was reached. Due
to the standardization, a white candidate could have a raw score greater
than 60, but a stardardized score of less than 60 ard so not pass. The
compromise allowed all candidates with a raw score of 60 or greater to
pass in addition to anyone with a standardized score of 60. In this
way, white scores would not 'be lowered. In addition, the Fire Depart-
ment had been pressuring us to reinstate the six items dropped at the
begiming. The reason they wanted them back in was primarily racial.
The top officers of the union, including the president, are all white,
and the vast majority of union members are white. So, while the leaders
wanted to represent all the members of the union, in reality they were
mainly concerned with getting a fair shake for whites. The union lead-
ers felt that, while overall very few cardidates answered these items
correctly, the ones who got them correct were predominantly white.
Therefore, putting these items back into the scoring helped whites ard
made the union leaders look good to thelr leadership. So, a campromise
was reached with them. Any correct responses to the six items would be
counted towards a raw score of 60, but we would not recalculate the
means ard stardard deviations and charge the standardization. A stand-

ardized score of 60 was still passing, but also now, any candidate who
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had 60 out of the total 100 items cérrect would also pass. Since the
means were not recalculated, no new minorities passed. This did result
in an additional 62 whites passing. As can be seen below in Table 5,
adding the 62 whites lowered the passing ratio for Blacks and Hispanics
compared to whites, but both still met the 80% criteria. Therefore,
this method was approved by the Justice Department and score notices
were sent to all candidates. Coples of these appear in Appendix A. The
final passing rates are presented below in Table 5.

Table 5

Final Passing Rates From the Written Test

Group No. Passing Pass Rate % _White Rate
Whites 45k 62.45 -—
Blacks 125 53.19 85.17
Hispanics 38 55.07 88.18
Total 617 59.61

Therefore, a total of 617 cardidates were eligible to take the

practical.



CHAPTER IV

PITOT TEST METHOD

Sub jects

Subjects for the pilot test of the practical portion were incum-
bent Engineers from the Fire Department. The Fngineers were picked at
random, but stratified to reflect the racial camposition of Engineers in
the whole Department. A total of 80 Engineers were used, with the
racial breakdown being 54 whites, 22 Blacks, and 4 Hispanics.

Materials and Equipment

For the practical and pilot parts of the test, there were no out-
side proctors used, only Department of Persormnel staff and one member of
the Fire Department. For the pilot, two roans were used at the Fire
Academy, with two DOP staff members to each room. EFach room contained a
similator and a control board. A simulator is a panel which simulates
as closely as possible the controls of a fire engine. Each room con-
tained a different simulator since there are two different types of en-
gines used by the Fire Department. One was a Hale, and the other a
Wateraus. The simulators, as well as the control boards, were btuilt to
the Fire Department's specifications by the Fire Research Corporation of
New York. Pilctures of these appear in Appendix B.

Figure 1 in Appendix B shows the Hale simulator. All controls are
clearly marked for the candidates. The Hale simulator is 64" high, 36"

32
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wide, and 22" deep. The top row is labeled 1 in Figure 1. The left-

most control is the relief valve. To its right is the suction gauge, ff

i J(
then the main pump pressure gauge. The two smaller dials at the r'ig,ht/ &

;G
are gauges for water temperature of the radlator ard oll pressure. T‘he&»

§ i
four lights immediately below are water level indicators. From left to --

%

iy

right in the row labeled 2 are the air pressure gauge for clearing out \»

the hard line hose, a set of panel gauge lights, the tachometer, and the
Discharge 5 gauge. The three hardles in row 3 are the front suction,
the hose reel, and the Discharge 5 valve. The two sets of dials and
hardles in row 4 are the Discharge 3 and 4 gauges and hardles. In row 5
are the Discharge 1 and 2 gauges and handles. Row 6 shows the throttle,
Discharge 1 port, transfer valve, Discharge 2 port, ard the tark-to-pump
valves. Working down from the top left of row 7 are the primer, a pump
cooler, an auxiliary pump cooler, ard the main pump drain. The large
opening at the center is the auxiliary side intake. Just above it to
the left and right are the Discharge 1 ard 2 bleeders. A smaller auxi-
liary intake is to the right of the auxiliary slide intake, and below
that is its bleeder. TIinally, the hardle at the lower right is to open
the auxillary intake.

Figure 2 in Appendix B shows the Wateraus simulator. This is 61"
high, 38" wide, and 30" deep. From left to right in row l of Figure 2
is the compound gauge, tank water level indicators, the tachometer, the
panel gauge heater, and the maln pump pressure gauge. Row 2 shows a
panel light switch, an am meter for measuring amps, the water tampera-
ture gauge, oil pressure gauge, and a reel rewind switch. The five

dials in row 3 are the pump pressure gauges for Discharges 1-5. In row
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4 is the air pressure gauge for clearing out the hard line, a tank f£i11
and recirculating valve, a reel discharge valve, an ergine cooler valve,
a pressure relief valve with a smaller U-way valve just below 1it, and an
electric transfer switch. Row 5 contains the #4 Discharge valve, #1
Discharge bleeder and #1 Discharge port, #l1 Discharge valve, #3 Dis-
charge port and #3 Discharge bleeder, #3 Discharge valve, relief valve
indicator lights, a pump mode indicator light Jjust below, a tark dis-
charge valve, and the throttle and primer. In row 6 is the #5 Dischanrge
valve, #2 Discharge valve, #2 Discharge bleeder, #2 Discharge port, and
#2 Discharge valve. In row 7 1s the auxiliary intake valve, a small
auxiliary intake port, a front suctlon valve, a large auxiliary intake
port, the main pump drain, and a marmal pump shift to dis- and re-
cormect the trarlsnlissioﬁ.

Attached to the top of both similators was a Hensel chart which
lists the pressures necessary for certain types of nozzles and hoses at
various lergths. This is exactly the same as the Hensel chart which
appeared in the written test booklet. A copy of this appears in
Apperdix A. On the reverse slde was a chart showing the gallons per
minute flowing at various nozzle pressures and sizes. These charts were
encased in clear plastic. A copy of the reverse side showling the
gallons per munite appears in Appendix B.

Each simulator was cormected to a control board. Unlike the sim-
ulators, the two boards are identical. Fach produces a digital readout
of the nozzle and discharge pressures set on the simulator by the can—~
didates. Thls enabled the DOP staff to record a precise reading for

each setting. A picture appears in Figure 3 in Appendix B.
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Each control board is 35" wide and 24" deep. The faces are a red
metal angled at 45 degrees with the viewing height approximately 40"
high. The bottom row labeled 1 in Figure 3 are comnections for eight
Discharge gates. All eight were not used since each simulator only has
five Discharge gates. Only four were used, one for each problem. The
ones that were used were connected by banana plug to one of the row of
switches labeled 2 in Figure 3. This roW regulates the diameter of the
hose, varying framn one arnd one-half inches on the left to flve inches on
the right. The length of hose is regulated by the knobs at the top.
The "Fail" buttons simulate a burst line of hose. This was then con-
nected by banana plug to the row which controls the type of nozzles,
labeled 4 in Figure 3. The row of controls labeled 3 controls various
options not used in this test. From left to right, the first two allow
for Y nozzles, the next twWwo control the elevation, ard the last is for
using a sprinkler standpipe. The top row of switches labeled 5 are the
open ard close switches for each Discharge gate. The switch for a part-
icular gate must be open in order to read the Discharge pressure on the
board.

There are two colunns of controls to the right, labeled 6 ard 7.
Going down in column 6, this box produces a digital readout of the
nozzle pressure in 1" numbers. The box immediately below produces the
punp pressure. Below that is a knob which controls which Discharge
gate's reading will appear. Below that is a knob for controlling the
hydrant pressure (usually 30-32 psi). Below that is a knob to change
the water source framn hydrant to tark, draft or relay. If the relay is

set, it must be cormected to the bottam control labeled "Relay".
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At the top of colum 7 is the switch to control which Discharge
gate's nowzzle pressure will be displayed. Below that is a knob which
controls the temperature of the water in the radiator. Below that is a
knob to control the oil pressure. Below that is a knob to control the
air pressure in the tarks used to blow out a hard line (hose) after its
use and before being wrapped up and returned to the erngine. Next is a
switch to control the pump size (750, 1000, 1250, 1500, 1750, or 2000
gpm). Next is the switch to control the level of water in the tark.
Immediately to its left 1s an open-close switch for the tank. The last
switch is the orr-off switch with a pilot light on the left and a fuse on
the right.

Most of these options were not used for this test. There were
only three variables used in the pilot. The type of nozzle was either a
100 gpm adjustable fog, a 250 gpm adjustable fog, a one and one—quarter
inch, or a task force tip. The second variable was the dlameter of the
hose. This was elther one and one-half inches, two and one-half inches,
or three inches. The third variable was the length of the hose. This
ranged fram 100 to 500 feet in increments of 100, with one exception
being a length of 150 feet used for one problem.

On the front side of the control boards is a radio. By switching
this on, the speaker can communicate to a candidate through a speaker.
This simulates a cammanding officer who is in a burning bullding giving
orders to the Engineer via radio. However, this feature was also not
used in this test.

The DOP staff used MacGregor 100 stop watches to record the time

it took the subjects to calculate an answer or produce a setting. These
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produce a digital readout to the huﬁdredth of a second. Special answer
sheets were used by DOP staff to record candidates' responses. These
answer sheets were created specifically for this test. On it were
recorded the date, the candidate's name and social security rnumber, the
type of simulator, and the initials of the two DOP proctors. For each
of the four problems, there were spaces to record the problem rnumber,
calculated answer and time needed to produce it, the tachometer reading,
nozzle pressure, and whether the cardidate correctly performed a series
of related functions. A copy of the answer sheet appears in Appendix
B.

The DOP staff also had a Proctor Guide which they followed in ad-
ministering the pllot test. A copy of the Proctor Guide appears in
Apperdix B.

Procedure

The first step in the pilot test was to select the Engineers to be
used. To do this, six envelopes, one representing each district in the
city, were assembled. FEach ervelope contained slips of paper with the
rumbers of all the englne companies within that district. One slip of
paper was rarndanly selected from each of two erwelopes for each ap-
pointment time (9:00 and 1:00) each day.

Two erglne companies were selected at approximately 4:00 p.m. each
day for the pilot study the next day at 9:00 a.m. Two additional engine
companies were selected at approximately 9:00 a.m. for the pilot study
that afternoon at 1:00 p.m. Once an engine company rumber was used, it
was not eligible to be used again. In addition, once aur quota for a

particular race group was filled, if an engine company whose Engireer
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was of that race group was drawn, it was not used and another company
was drawn. The engine campanies at the airport were not included in
this process due to difficulties in replacing them when taking them out
of service.

The items used in the pilot study were drawn up by the Fire De-
partment official who is in charge of Englneer trailning. As stated
earlier, the three corditions in each problem which varied were the
length of the hose, the diameter of the hose, and the type of nozzle
used. Two sets of four problems each were used. The problems in the
first set were numbered 1-4, and those in the second set were rumbered
96-99. Problems 1 amd 98 were designed to be parallel in that the only
difference between the two problems was the length of the hose. In like
manner, problems 2 and 96 were parallel, 3 ard 99, ard 4 and 97. A set
was plcked at random for a day's use at the beginning of the day, and
that set was used for the entire day. This was done in order to ran-
domly balance the problem sets across race of the subjects.

Prior to the Engineers arriving at the Fire Academy, the Englneer
Instructor made all the connectlons on the simulator control boards,
making sure that the Discharge gates belng used were properly set up.
Two DOP staff were assigned to each simulator. Their duties were to
read the instructions fram the Proctor Guide, record the subjects' ans-
wers and their response times, and check the behaviors listed on the
answer sheet. One of the DOP staff recorded all responses while the
second verified the accuracy of the recordings. All of the DOP staff
recelved training in the use of the simulators prior to the pilot study.

When the Englneers arrived, one was assigned to the Hale simi-
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lator, and one to the Waterous. The DOP staff followed the directions
in the Proctor Guide in Appendix B in administering the pllot. In-
structions in capital letters were read to the subjects verbatim. The
subjects were read a problem. Their answer and the time it todk to cal-
culate it were recorded on the answer sheet. They were then instructed
to deliver the calculated pressure on a particular discharge gate on the
similator. Thelr actual setting was recorded, as well as the time it
tok the subjects to deliver it. At that point, the subjects were told
to step away from the simulator, and the DOP staff inspected all the
controls in order to check off whether the subject correctly performed
the duties listed on the answer sheet. When the recordings were made,
the subjects were told to shut down the line as if they were going back
to quarters. Then this procedure was repeated for the next three prob-
lems, with the exception of the third armd fourth exercises. After the
third exercise, subjects were not told to shut down the line. The
fourth exercise given to the subjects was to be added on to the line
already used for the third exercise. After the fourth exercise, the
subjects were then told to shut down the lines as if they were returnirg
to quarters. When all four exerclises were completed, the Englineers were

allowed to leave.



CHAPTER V

PILOT TEST RESULTS

Once the data from the pllot test had been gathered and entered
onto our computer system, the next step was to create a score based on
the responses recorded on the answer sheet. A canplicated scoring
method was worked out. We began with a base total of 100 points. Since
there were four exercises, each exerclise was worth 25 points. In each
exercise, there were two main components. One was calculating and set-
ting the pressure, ard the other was performing correctly the series of
related duties. The 25 points per exercise were divided so that each of
the two main areas was worth 12.5 points. Discussions between the
Engineer Instructor of the Fire Department and members of the DOP re-
sulted in four policies regarding scoring. First, i1t was decided that
being able to calculate the pressure needed quickly and accurately was
slightly more important than being able to set the pressure quickly ard
accurately. Therefore, of the 12.5 polints of each exercise to be ac-
counted for by this, 55% would came fram calculating the pressure, and
45% would come from setting the pressure. Second, it was also decided
that it was just as iImportant in both calculating and setting to be fast
as 1t was accurate, so the weightings for accuracy and speed are equal
in the scoring. Third, it was decided that the related duties campris-
ing 12.5 points of each exercise should be equally weighted. Therefore,

40
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for a glven exercise, the number of dutles to be checked were divided
into 12.5 to determine the number of points for each item. Lastly, it
was decided that there should be ranges of acceptability in the accuracy
ard speed in setting and calculating the pressure. So, beginning with a
base of 5 points, the farther a candidate was from the correct answer or
the desired setting, the fewer points achieved, down to a minimum of
zero. The candidate would lose one point for every 10 pounds, plus or
mimis, fran the correct answer. TFor setting, the cardidate would lose
one point for every 5 pounds, plus or mirus, from the calculated answer.
For speed, begimnirg with a base of 5 points, the longer it todk a camd-
idate to calculate or set the pressure, the fewer points achieved, down
to a minimum of zero. The cardidates would lose one point for every 30
seconds it took in both settling and calculating. It must be noted that
there were no real scientific criteria or data as a basis for the four
policies used in the scoring. They were merely the result of discus-
sions among the Englineer Instructor and DOP officials, and primarily
reflected what the Instrﬁctor considered to be most important to the Job
of Engineer.

To illustrate the scoring method, suppose the correct answer for a
problem was 90. The candidate's answer was 103 and it took 20 seconds
to give that answer. Then, when setting the pressure on the simulator,
it read 107, and it took 71 seconds. To determine the score for the
calculation aspect, we would canpute the difference between the calcul-
ated ard correct pressure. This difference is 13. Losing one point
fran a high of 5 for every 10 pounds, this candidate would get 4 points.

This is multiplied by .55 (55%) to give 2.2 points. For speed, it took
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20 seconds, so beginning with a base of 5 and losing one for every 30
secords, the cardldate would get 5 points. This is also multiplied by
.55 to glve 2.75. The 2.2 and 2.75 points are summed to result in 4.95
points for calculating the answer. This is the candidate's Engine Pres-
sure Calculation Score (EPCS) for that problem.

For setting the pressure, the setting produced is campared to the
candidate's calculated answer, no matter how far off it may be from the
correct answer, because that is what the candidate is attempting to de-
liver. 1In this case, the calculated answer was 103 and the setting read
107. Beginning with 5 points and losing one for every 5 pounds differ-
ence, the candidate gets 5 points. Multiplying by .45 (45%) results in
2.25 points. For the speed, it todk 71 secomds. Beglnning with 5 ard
losing one for every 30 seconds would give this candidate 3 points.

This multiplied by .45 gives 1.35. Summirg 2.25 and 1.35 gives 3.6
points on setting the pressure. This 1s the candidate's Engine Pressure
Setting Score (EPSS) for that problem. Adding the 4.95 points fram
calculating and the 3.6 from setting gives 8.55 points out of the 12.5
allocated for calculating ard setting for that exercise. This is the
candidate's Total Engine Pressure Score (TEPS) for that problem. It
should be noted, however, that due to this method, scoring the maximum
points for speed and accuracy in both calculating and setting would re-
sult in only 10.0 points for this half of each exercise. Therefore, the
highest possible score would be 90, not 100. It should also be noted
that there were three possible methods a candidate could use to deter—
mine the amount of pressure needed, and those methods would usually re-

sult in different answers on the same problem. These methods are flow



43

memory, a hydraulic friction-loss fémula, and the Hersel chart. Any of
these 1s an acceptable method. For the pilot, after the Engineer In-
structor wrote all eight problems, he then computed the pressures on all
eight for each of the three methods. He todk the average of the three
pressures as the answer for the problem. A different method was used in
the actual practical test armd that will be discussed later.

For the other 12.5 points of each problem, this came from the yes-
no items on the answer sheet checked off by the DOP staff. The point
value of each item was determined by dividing 12.5 polnts by the number
of items to be checked. For all those performed correctly, the cardi-
date recelved those points. These were summed to form the candidate's
Yes Score (YSC) for that exercise. Then, the TEPS and the YSC were
summed to form a Total Score (TOTSC) for that exercise. The four TOTSCs
were summed to create the final score.

After canputing final scores, we examined the balancing of problem
sets. The results are presented in Table 6.

Table 6

Counts by Race and Problem Set for the Pilot Test

Set Whites Blacks Hispanics Total

1-4 26 12 2 40
96-99 28 10 2 4o
Total 54 22 4 80

The random selection of problem sets produced a very even split by race.
Next, we examined any difference between graups on final score.
Since we had a fairly small sample, we combined Blacks and Hispanics

into one total minority graip. A one-way analysis of variance on final
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score revealed a significant difference between the groups F(1, 79) =

8.93, p«.0l.

difference occurred.

We then set about attempting to discover where the main

Table T shows the means for whites and minorities on each of the

main sub-scores for each exercise (TEPS and YSC), as well as the sig-

nificance of the differences.

Table 7

Means by Race on TEPS, YSC, and TOTSC

for Each Exercise in the Pilot Test

Variable

Q1TEPS
Q2TEPS
Q3TEPS
QUTEPS
Q1YSC
Q2YSC
Q3YSC
QUYSC
QLTOTSC
Q2TOTC
Q3TOTSC
QUTOTSC
Final

*p(.05. *%p (.01,

Whites

9.010
9.287
8.556
7.755
8.488
8.372
7.569
9.375
17.498
17.659
16.125
17.131
68.412

Minorities

8.384
6.557%*
7.536
7.364
8.173
8.173
7.260
8.654%
16.557
14,730%%*
14.795
16.018

62.101%%

As can be seen, the means on TEPS for exerclse 2 were significant-

ly different, as were the means on Q4YSC and Q2TOTSC.

Exercise 2 was
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either problem 3 or its parallel, 99. We further attempted to pin the

problem down by conducting the same tests on each of the two problem

sets. The data for the set numbered 1-4 are presented in Table 8. The

data for set 96-99 are presented in Table 9.

Table 8

Means by Race on TEPS, YSC, and TOTSC for Problems 1-4

Variable
Q1TEPS
Q2TEPS
Q3TEPS
QUTEPS
Q1YsSC
Q2YSC
Q3YSC
QUYSC
QLTOTSC
Q2TOTSC
Q3TOTC
QUTOTSC
Final

*R(o 050 **2601-

Whites

8.776
9.417
8.537
8.114
8.494
8.333
7.596
9.238
17.270
17.750
16.133
17.352
68.505

Minorities

8.657
6.20U%*
8.689
T.241
8.110
7.961
7.232
8.674
16.767
14.166%*
15.921
15.914
62.769
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Table 9
Means by Race on TEPS, YSC, and TOTSC for Problems Y6-99

Variable Whites Minorities
Q1TEPS 9.228 8.066
Q2TEPS 9.166 6.969%
Q3TEPS 8.573 6.191%
QUTEPS 7.422 7.507
Q1YSC 8.482 8.247
Q2YSC 8.408 8.420
Q3YSC 7.545 7.292
QUYSC 9.503 8.631
Q1TOTSC 17.710 16.312
Q2TOTSC 17.574 15.339%
Q3TOTSC 16.118 13.482%
QUTOTSC 16.925 16.138
Final 68.327 6l1.322%

¥p<.05. ¥*¥p<.0l.

As can be seen, Q2TEPS shows significant differences for both
problem sets. As a result, QZ2TOTSC in both sets shows a significant
difference. We theorized that this may have been due to the fact that
this problem pair was the only one to use as a hose length a number
which was not an even mutiple of 100. Hose lengths in all other prob-
lems were an even multiple of 100. The only other TEPS which shows a
difference is for exercise 3 in set Y6-99. For the ¥YSCs, there were no
significant differences in elther set. There was also a significant

difference on Q3TEPS and Q3TOTSC in set 96-499.
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Next, we constructed a rank-order list to determine if we would
meet the 80% rule. We used a score of 60 as a passing point. At that
score, we found the results presented in Table 10.

Table 10

Preliminary Passing Point for the Pilot Test

Nurmber Number Pass % Wnite
Group Taking Passing Rate Rate
Whites 54 u7 87.03 —_—
Minorities 26 14 53.84 61.86

Since we did not meet the 80% rule, we decided to try a new method
to compute final scores. It appeared fram the significance tests that
most of the difficulty could be traced to exercise 2, or problems 3 and
99. Therefore, we computed a new final score by droppirg these problems
completely. We simply summed the scores on the other three exercises.
This gave us basically a 67.5 point test instead of a 90. The overall
means are presented in Table 11.

Table 11

Means by Race on TEPS, YSC, and TOTSC Without Problems 3 and 99

Variable Whites Minorities
Q1TEPS 9.010 8.384
Q3TEPS 8.556 7.536
QUTEPS 7.552 7.364
Q1YSC 8.u88 8.173
Q3YSC 7.569 7.260
QUYSC 9.375 8.654¢%

QLTOTSC 17.498 16.557
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Table 11 (Contirued)

Means by Race on TEPS, YSC, and TOTSC Without Problems 3 and 99

Variable Whites Minorities
Q3TOTC 16.125 14,795
QUTOTSC 17.131 16.018
Final 50.754 47.371%

#p .05. **p¢.0l.
As can be seen, there is still a significant difference in final
score. We then produced a new rank list and recalculated the passing
ratios. We set the passing point this time at the point at which we
would pass the same number of candidates (61) that passed in the
previous method. This was done since we had no real a priori place to
set the passing point on a 67.5 point test. The passing ratios are
presented below in Table 12.
Table 12

Final Passing Ratlos for the Pilot Test

Number Number Pass % White
Group Taking Passing Rate Rate
Whites 54 45 83.33 —_—
Minorities 26 16 61.54 73.85

We still did not meet the 80% rule, but we did decrease the difference.
Next, we met with the Justice Departinent lawyer to discuss the
results. Even though we did not neet the 80% rule, he did approve aur
use of the practical in the test for several reasons. First, we ex-
plained several changes we would make in the procedure and scoring from

the pilot to the practical. One charge would be to add more duties to
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pe checked off and added into the YSCs for each exercise. This could
affect the results, since minorities did best campared to whites on the
YSC portion of each exercise. Another change we plarmed was to accept a
range of correct answers for the calculated pressure. Since ary one of
three methods was allowed, and we had no way of knowing which a candid-
ate would use, we plamned to charge the scoring so that the entire rarge
from the highest pressure of the three methods to the lowest was con-—
sidered correct, not merely the average of the three. Another reason
the lawyer approved it was that, due to reasons of security, the prob-
lems pilot tested here would not be used in the practical. Brand new
problems would be written and we would not know how the results would
lock until we tried them. Also, the lawyer recognized that we were
working with very small sample sizes here, and that we would have a much
larger sample to analyze in the practical, which would give us a more
reliable picture of a graup's performance. For all those reasons, he

approved the basic procedure used in the pllot for the practical.



CHAPTER VI

PRACTICAL TEST METHOD

Subjects

The subjects for the second part of the test, the practical, were
all those who passed the written test. There were 617 candidates who
passed the written and were thus eligible for the practical, ard of
these, 557 took the practical and 60 failed to appear. Of the 557 who
took the practical, there were 410 whites, 112 Blacks, and 35 Hispanics.

Materials and Equipment

Materials and equipment for the practical portion were the same as
those used in the pilot, with a few changes and exceptions. The answer
sheet used for the practical was slightly different fram the one used in
the pilot. A copy of the one used in the practical appears in Appendix
C. The changes in the answer sheet were made to record other duties
besides those recorded in the pilot study. This was done as a result of
converstalons with the Engineer Instructor after the pilot study had
been completed. It was his opinion that additional duties should be
checked for and the answer sheet was charged in order to record these.

The DOP staff at the practical were given Proctor Guides. The
Guides contained instructions to the proctors regarding set up and pro-
cedure, and were slightly different from the Gulides used in the pilot.

A copy of the revised Guide for the practical appears in Appendix C.
50
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The DOP staff also had the fingerprint cards which were filled out by
the cardidates at the time of the written test. This was in order to
fingerprint the candidates again at the practical site. The purpose of
this was to avoid any candidate serding a "rirger" to take his place at
the practical.

Candidates for the practical were given a yellow grease pencil in
order to write on the plastic case of the Hensel chart, or directly on
the simulator's dials if they wished. They were also given a steno note
pad to make calculations in and a Sharp Elsi-Mate EL~206 calculator.

The last pleces of equipment for the practical were two Panasonic
13" CT-1920-M color monitors, two JVC BR-6U400 VHS video cassette re-
corders, two Scotch T-60 High Grade VHS video tapes, and two Superex
headphones. On each tape was a 30 ndimute training film produced by the
Fire Department on how to use the simulators. There was one film for
each simulator. Prior to actually taking the practical, each candidate
viewed the tape for the sinmulator he was about to use. The films cover-
ed such toplecs as how to read and set the dials, what all the knobs,
dials, amd controls were, safety measures, ard general use of the simu-
lator. A third room at the Flre Academy was used for this. The moni-
tors were set up back to back so two cardidates could use the roam
simultaneously, one for each tape. Candidates used the headphones while
viewing the film so as not to disturb the candidate watchirg the other
film. A copy of the script for the Hale training film appears in
Apperdix C. The film for the Waterous was essentially the same, just
adapted to the different locatlons of the gauges on the Water'ouslsi:m—

lator.
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Procedure

Candidates for the practical portion of the test recelved letters
with thelr score notices from the written test telling them to fill in
the requested information ard mail it to the Department of Personnel.
The sheet asked them to fill in thelr platoon, work day, and furlough
schedule, as well as their preference for type of simulator. A copy of
this information sheet appears in Appendix C. This information was then
used to schedule their appointments for the practical. Appointments
were made by a DOP staff member. Candidates were then mailed a notice
informing them of when ard where to report for the practical. A copy of
the practical Notice to Report appears in Appendix C.

Six candldates were scheduled per day on each simulator, for one
hour periods. Candidates were scheduled at either 9, 10, or 11 a.m.,
and 1, 2, or 3 p.m.

When the candidates arrived at the Fire Academy, they were first
brought into a room to view the tralning tape. This was proctored by a
DOP staff member. There were two monitors back to back, two VCRs, ard
two sets of headphones. The candidates viewed the film for their re-
spective simulators. At the conclusion of the film, they were finger-
printed in box 2 of the fingerprint card by the DOP member in that roam.
Then, one of the DOP staff proctorirg the simulator the candidate was
about to use brought the candidate from the film roam to the simulator
roan.

For the practical, five sets of four problems each were used.
None of the problems used in the pllot study were used again in the

practical for reasons of security. The problems for the practical were
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again drawn up by the Engineer Instructor. These problems, besides
varying the lergth ard diameter of the hose, arnd the type of nozzle,
also varied the gallons per minute being pumped. This was either 1000
or 1250 gpm. None of these sets were interded to be parallel. That is,
more than one variable differed among sets. The sets were numbered 1-U4,
10-13, 21-24, 31-34, and 41-U4., A set was chosen at rardom and used for
approximately one week. This was done in order to randomly balance the
number of cardidates for each problem set across race ard type of simu~
lator. For the last few weeks of the practical, the problem set was
charged daily, not weekly, in order to balance the rumbers as closely as
possible.

Again, at the beginning of each day, the Engineer Instructor made
all the comnectlons to set up the day's problem set. He checked to
make sure all connections were proper. He also checked the connections
at the end of the day to make sure all were operating properly and that
nothing had cane loose during the course of the day.

Fach room had two DOP staff members. One primarily recorded the
cardidate's responses, times and behaviors, while the second verified
the accuracy of the recordings. The proctor who did the recording was
also the one who read the directions fran the Proctor Guide to the
candidates.

After the cardidates entered the simulator roan, the procedure was
very similar to the procedure used in the pilot study. The DOP staff
followed the Proctor Guide in Apperdix C. Same slight charges in
language were made, including adding new dutles for the DOP staff to

check for. Copiles of the revised Proctor Guide amd answer sheet are in
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Appendix C.

Instructions in capital letters were read verbatim to the cardi-
dates. Candlidates were read the first exerclse, and their answer and
response time were recorded. Candidates were then told to produce this
pressure on a particular Discharge gate on the simulator. Thelr setting
and time it todk were recorded. Then, candidates were tcld to step back
while the DOP staff checked the controls in order to check off the
duties listed on the answer sheet. Candidates were then told to shut
down the line as if returning to quarters. This procedure was repeated
for the other three exercises with the exception of the third and fourth
exercises. After the third exercise, candidates were not told to shut
down the line. The fourth exercise given to the camdidate was to be
added on to the line already used for the third exercise. At the con-
clusion of the fourth exercise, the cardidates were told to shut down
the lines as if returning to quarters. The candidates were then dis-
missed.

After all cardidates were tested, the answer sheets were returned
to the DOP. There, the data were entered by our clerical staff. Once
the final scoring method was decided upon, final scores were camputed
for all candidates. Score notices were then sent to all candidates.

A copy of both the passing score notice and the failing score notice
appear in Appendix C. How the final scoring method was decided upon

will be discussed in the next section.



CHAPTER VII

PRACTICAL TEST RESULTS

Before calculating ary scores fram the practical, we first ad-
justed the formula to account for three things. First, by using 6 as a
base rumber of points instead of 5, we came closer to a possible score
of 100. Changing to 6 meant that the highest possible score on the
practical was 98. Secord, we adjusted the point values for each of the
related duties to be checked off in order to account for the additional
duties which were added. The total per exercise was still 12.5, so each
individual item was worth less than in the pilot. Third, we now allowed
a rarge as the correct answer to each problem. The rarge was framn the
lowest pressure of the three methods to the highest. As stated earlier,
this was due to the fact that the cardidates coauld use any one of the
three methods to compute the pressure, and they would result in differ-
ent answers to the same problem.

Before proceeding, we again checked the numbers of candlidates who
had each problem set to determine if the randomization of problem sets

worked. The results are presented in Table 13.
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Table 13

Counts by Race and Problem Set for the Practical Test

Set Whites Blacks Hispanics Total

1-4 77 24 9 110
10-13 83 22 7 112
21-24 91 19 3 113
31-34 79 24 7 110
41-44 80 23 9 112

Again, the randomizatlon produced a very even split.

Next, we calculated scores for the cardidates usirng the same basic
formula as in the pilot, with the changes mentioned above. That is,
each exerclse was worth 25 points, 12.5 fram setting amd calculating,
and 12.5 from the yes-no items. Of the 12.5 from setting and calculat-
ing, 55% was fran calculating and 45% was fram setting. Speed ard
accuracy were equally weighted. Candidates started with a base of 6
points. 1In calculating, they lost one for every 10 pounds, plus or
mirus, from elther end of the range of correct answers, and one point
for every 30 secords it todk. In setting, candidates again started with
6 and lost one for every 5 pounds, plus or mirus, from the calculated
answer, arnd one point for every 30 seconds 1t todk to set. Each of the
related duties were equally welghted within each exercise to form 12.5
points for each exercise. Using thils procedure, scores were calculated
for all candidates.

Based on this, ard using as a proposed passirg point the highest
score at which we met the 80% rule for both Blacks and Hispanics, we

found the results presented in Table 14.
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Table 14

Preliminary Passing Ratios for the Practlical Test

Number Number Pass % Wnite
Group Taking Passing Rate Rate
Whites 309 289 93.53 —
Blacks 92 69 75.00 80.19
Hispanics 31 31 100.00 106.92

It should be noted that the sample size at that point was 432, not
the total 557 which would eventually take the practical. These analyses
were corducted before all candidates had taken the practical in an
effort to determine the scoring method as soon as possible so an elig-
ible list cauld be posted as soon as possible.

The score at that point was 76.42. Even though we met the 80%
rule here, we still had a major concern. This was that pramotions to
Engineer are not made often. At the proposed passing point, a total of
389, or 90.05%, passed. If this rate was exterded to the entire group
of 557, then 502 of the candidates would pass and be placed on the elig-
ible 1ist. However, it was not likely that all of them would be pramot-
ed before the next test was gilven. Therefore, the actual number who
"passed" in the sense of being promoted would be much smaller, and the
"passing" point much higher than 76.42 In addition, the farther we
went up the list, the farther we came fran meeting the 80% rule. 1In the
final counts, Blacks were 20.1% of the practical test takers, and
Hispanics were 6.3%. We wanted to approximate those percentages as
closely as possible in the upper portions of the list.

Before we tried ary options to alleviate this problem, a sugges—
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tion was made by the Engineer Instructor regarding scoring policy. He
informed us that there was a written rule in the Fire Department that
Fnglineers were never to deliver more than 200 psi pressure unless on the
direct order of the Lieutenant or Captain in charge. This 1is because
more than this would make the line difficult to handle by the Fire-
fighters, or may even cause the line to burst and create a serlous safe-
ty problem. We did recognize this as a problem, as can be seen on the
answer sheet. One of the dutles to be checked off was whether the
candidate exceeded 200 psi. If yes, then the candidate lost the points
comnected with that item. However, the Engineer Instructor felt that
this was not enough. He felt that this was such a serious safety con-
cern to both Firefighters and the public that a candidate should lose
all 25 points for any problem in which the candidate exceeded 200 psi,
either in the calculated answer to the problem, or at any time while
setting the pressure on the simulator. This suggestion was discussed by
officials of the DOP including the Deputy Commissioner, ard it was
decided to incorporate it into the scoring method. If a candidate
elther calculated an answer or produced a setting of over 200 pounds,
the candidate would recelve zero points for that exercise. After adding
this to the scorirng, scores for all cardidates were recalculated. This

yielded the results presented in Table 15.
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Table 15
Passing Ratios for the Practical Test

Changing, the Scoring to Lose All Points if 200 PSI Exceeded

Number Number Pass % White
Group Taking Passing Rate Rate
Whites 309 284 91.91 ——
Blacks 92 68 73.91 80.42
Hispanics 31 27 87.10 o4.77

Again, the passing polnt was chosen as the highest score at which we met
the 80% rule for both Blacks and Hispanics. This score was 46.66. As
can be seen, however, there 1s not much difference between this method
ard the previous method. A total of 10 fewer candidates passed, but 422
would still pass at this point. In addition, we still had the problem
of fewer minorities toward the top of the list. Therefore, we decided
to adjust the scoring routine further.

It was decided to adjust the time bamds fram 30 secords in setting
and calculating, and to try different ranges in psi difference. It was
suggested to try plus or mirus 5, 10, or 15 psi in calaulating amd set-
ting. TFifteen was the maximum since we did not want to allow full
credit for an answer more than 15 psi fram the answer since we were
allowing a range of responses to be correct in the first place. We also
felt that for full credit, candidates should be able to deliver within
15 psi at the most of what they intend. Therefore, we did not attempt
any range of greater than 15 pounds. For speed, we adjusted the scor-
ing to use bands of 10, 20, and 30 seconds. We did not want to allow

full credit for more than 30 secords in elther calculating or setting
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the pressure since at an actual fire scene, every second could be vital
to saving lives, so 30 seconds was the maximum bard we tried.

Scores for candidates were computed using all possible combina-
tions of the time ard pressure bands. We used 5, 10, ard 15 psi bards
in calculating and setting, and 10, 20, and 30 second btands in calculat-
ing and setting. In addition, we camputed them all deleting all points
on an exercise 1f the candidate exceeded 200 psi, and not deleting all
points. This produced a 3 x 3 x 3 x 3 x 2 matrix, or 162 possible
scoring methods, all of which were computed.

When the results were examined, there was no one method which
produced a clear cut difference over the others. Most methods ylelded
results which were very similar to each other. However, after many
discussions, one method was decided on as the best. In thils method,
cardidates. lost one point for every 15 psi plus or mirus fran eilther end
of the range of correct answers in calculating, lost one for every 10
scorrds necessary to campute the answer, lost one for every 5 psi plus
or mirnus from the calculated answer In setting the pressure, lost one
for every 30 secords necessary to set the pressure, ard lost all points
for an exercise if they elther calculated an answer or at any time went
over 200 pounds when producing the pressure on the simulator. This

produced the results presented in Table 16.
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Table 16
Passing Ratios for the Practical Test

Using the Best of the 162 Scoring Methods

Number Number Pass % White
Group Taking Passing Rate Rate
Whites 309 277 89.64 —
Blacks g2 66 T1.74 80.03
Hispanics 31 26 83.87 93.56

The score at this passing polnt was 53.09.

As can be seen, this method gave us the fewest number of total
candidates passing, which was 369. However, in the top 100 on the list,
we were not close to meeting the 20.1 and 6.3 percentages of test-takers
for Blacks and Hispanics, respectively. Therefore, we decided to try
another approach.

Usirng the above method, we analyzed the data to see if we could
determine what was causing the difference. We knew from the pilot test
that length of hose appeared to have an impact. Therefore, we examined
that here. Since none of the problems in the pilot were used in the
practical, the Engineer Instructor had to write 20 new problems for the
practical. Three of them, #13, 24, and 43, included hose lengths which
were not an even multiple of one hundred. He included these because he
said it was difficult to develop 20 questions which would be completely
different otherwise. So, to see if this had an effect in the practical,
a one-way analysls of varlance was conducted on each of the 20 problems.
Table 17 shows the problems which showed a significant difference on

TOTSC.
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Table 17
Problems Showing a Significant Difference on TOTSC

Whites Blacks Hispanics
Problem Mean Mean Mean

2 22.333 17.784 22.180%%

3 20.206 12.998 15.7TTT7%%

4 18.689 10.046 16,41 %%

11 19.631 10.821 18.754%%
13 21.796 16.895 20.184*
33 22.069 17.461 19.399%
42 22.959 18.468 20.812%
Ly 19.913 15.600 14.703%

¥p¢.05. *¥¥p¢.0l.

As can be seen, of the three problems using a hose length which
was not in a round hundred, only #13 showed a significant difference on
TOTSC. Tables 18 ard 19 show the results of one-way analyses of vari-
ance breaking each problem into its components of YSC and TEPS, re-

spectively.



Table 18

Problems Showing a Significant Difference on YSC

Whites Blacks Hispanics
Problem Mean Mean Mean
2 11.699 10.938 11.719%
4 10.481 9.310 9.809% *
10 11.785 11.044 11.272%%
11 10.919 9.908 10.714%%
13 11.817 11.189 12.225%
42 11.895 11.039 11.632%%

#p¢.05. *#p¢.0l.
Table 19

Problems Showing a Significant Difference on TEPS

Whites Blacks Hispanics
Problem Mean Mean Mean

1 11.272 10.021 9.222% %

3 11.604 10.985 9.328%
4 10.983 9.052 8.878%#
10 11.920 10.534 11.314%%
11 10.943 8.882 10.621%%
13 12.083 10.973 11.086%#*
21 11.536 9.821 10.033%*#*

24 10.827 9.268 10.567%*
32 11.708 10.240 10.393%*

34 10.926 9.660 10.143*
41 11.804 9.878 11.556% %

Ly 10.875 9.415 10.122%
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¥p (.05, *¥p(.0l.

As is shown, problem 13 showed a significant difference on both
the YSC and TEPS components. Problem 24 did show a significant dif-
ference on TEPS, indicating that the odd hose length may be the cause.
However, the difference was not great enough to cause problem 24 to have
a significant difference on the TOTSC. Problem 43 did not show a sig-
nificant difference on either component. These results are difficult to
interpret. This would indicate that lergth of hose being an even mult-
iple of 100 may or may not be a factor.

Since these results were far fram conclusive, we declded to anal-
yze other factors. Four variables were analyzed. These were the race
of the cardidates, the problem set, the type of simulator, and time on
the job.

A four factor analysis of variance was comducted. The results are
presented in Table 20. The four-way interaction was not significant.
The only three-way interaction to show a significant effect was the int-
eraction among type of simulator, time on the job, and race. None of
the two-way interactions were significant, and neither was the main
effect of time on the job. Since time on the job did not have an effect
anywhere else in this table, ard due to the fact that our sizes in each
cell were getting extremely small in a three-way interaction, especially
for Hilspanics, we decided not to concentrate on time on the job in the
remaining analyses. Therefore, we concentrated on type of simulator and
race. Both main effects were significant. For simulator type, the

means are presented in Table 21.
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Table 20

Four Factor Analysis of Variance Table

Sum of
Source DF Squares F p
Problem set Y 2217.8974 1.54 0.1882
Simulator 1 2578.0351 7.18 0.0076
Prob*Simulator 4 369.3228 0.26 0.9052
Time on Job Yy 1451.9997 1.01 0.4012
Propo¥Time 13 7952.4956 1.70 0.0569
Simulator*Time )il 2176.4941 1.52 0.1965
Prob*Simulator*Time 10 3360.6798 0.94 0.4994
Race 2 14280.2369 19.89 0.0001
Prob¥Race 8 5781.9288 2.01 0.0534
Simulator*Race 2 159.9436 0.22 0.8004
Prob¥*Simulator*Race 3 2564.1223 0.89 0.5222
Time¥*Race 7 2949.4098 1.17 0.3160
Prob*Time*Race 16 4809.1056 0.84 0.6429
Simulator*Time¥*Race 5 4905.4154 2.73 0.0191
Prob*Siml*¥Time*Race 7 2724.1511 1.08 0.3723
Error 448 160812.2381
Total 543 219093 .4760
Table 21

Descriptive Statistics by Simulator

Simulator Mean N
Hale 71.308 320
Waterous 75.691 224

It should be noted here that the total sample size at this point
was 554, At the time these analyses were conducted, more candidates had
taken the practical portion, but there were still 13 candidates who had
rescheduled their appointments and had not taken the test yet.

For race, the results are in Table 22.
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Table 22

Descriptive Statistics by Race

Race Mean N

Whites 76.164 Loo
Blacks 63.439 110
Hispanics 68.512 34

The breakdown of simulator and race is in Table 23.
Table 23

Breakdown Table of Simulator by Race

Similator
Hale Waterous
Group Mean N Group Mean N
Whites ThH. 462 239 Whites 78.691 161
Blacks 60.343 60 Blacks 67.153 50
Hispanics - 66.T40 21 Hispanics 71.374 13

The interaction was not significant, as seen in Table 20. Since
the interactlon was not significant but both main effects were signifi-
cant, this indicated that the differences among races were not affected
by type of simulator, ard vice versa. DBased on these firdings, we dec-
1lded to standardize scores on the basis of race and simulator.

Beer'e stardardizing, we discussed our findings to this point with
the Justice Department. The lawyer approved everything we had done so
far, ard agreed that the next step would be stardardization. Again, as
in the written test, we had two options open to us. The first was to
stardardize each of the three race graups on the Hale simulator to the
overall mean and standard deviation of all candidates on the Wate_r'ous

simulator. The secord was to stardardize the three groups on the Hale
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to the means and standard deviationé of their own race groups on the
Waterous simulator. Since we did not want to duplicate the problem
created when we standardized the written test scores, we decided to use
the secord method and standardize whites on the Hale to the mean and
standard deviation of whites on the Waterous, Blacks to Blacks, and
Hispanics to Hispanics.

By this point in time, the 13 candidates who rescheduled their
appointments had taken the practical, so we had our final total of 557
cardidates. Before calculating final means and stardard deviations by
race on the Waterous simulator, it was decided to delete any candidate
who recelved a zero on at least three of the four exercises due to ex-
ceeding 200 pounds. We felt that these candidates were outliers and
would significantly lower the means. Therefore, means and standard
deviations for the groups on the Watercus were computed deleting any
candidate with a score of 25 or lower. The resulting means and stamdard
deviations are in Table 24.

Table 24
Descriptive Statistics by Race on the Waterous Simulator

Deleting Candidates with a Score of 25 or Below

Group Mean S.D.

Whites 86.7278 14,7080
Blacks 82.0121 17.6076
Hispanics 77.9390 18.2512

Each of the three graups on the Hale were then stardardized to
thelr respective distributions from the Watercus. We then constructed a

rank-order list based on these scores. Upon examination of the 1list, we
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found that the first nine candidates on the list were all minorities,
with eight Blacks ard one Hispanic. Our Deputy Camnissioner felt that
we had improved minorities' scores too much and that if we showed these
results to the Fire Department the Union would suspect tampering ard sue
us to delay posting of the list. We did not want that because the
Commissioner of the Fire Department had been pressurirg us to post a new
1list as soon as possible so promotions could be made. Having promotions
delayed because we went to court was not in the best interests of arny-
one. The Fire Department needed more Engineers and the public had a
right to this protection. Faced with this situation, our Deputy Com-
missioner suggested we add a new twlst to the scoring. It was suggested
that instead of a base of 6 points in calculating ard setting the pres-
sure, we start with 7 polnts. This meant that the highest possible
score was now 106. Then, all scores greater than 100 would be rounded
to 100, and ties would be broken by senlority. Our Deputy Canmissioner
felt that this would glve us enough representation of minorities at the
top, but they would be more distributed due to breaking tles by senlor-
ity. Therefore, we created new scores adding this to the scoring, ard
established a new rank-order list. In this new list, 56 candidates were
tied at 100, ard had the ties broken by seniority. In this top 56, the

counts by race are in Table 25.
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Table 25

Counts and Percentages by Race of Candidates in the Top 56

Grou Count % in Top % of Takers
Whites 39 69.64 73.6
Blacks 12 21.43 20.1
Hispanics 5 8.93 6.3

As can be seen, these percentages are very close to the percent-
ages of the practical test takers. We set the new passing point at 70,
due to the fact that we raised the possible scores by increasing the
base points fram 6 to 7. At this point, we found the passing ratios
presented in Table 26.
Table 26

Passing Ratlios for the Practical Test Using the Final Scoring Method

Number Number Pass % White
Group Taking Passing Rate Rate
Wnhites 410 345 84.15 _—
Blacks 112 80 T1.43 84.88
Hispanics 35 23 65.71 78.09
Total 557 448 80.43

As can be seen, we met the 80% rule for Blacks, but were just
short for Hispanics. This did serve to redistribute the Blacks at the
extreme top of the list as well.

One last step needed to be taken. The announcement stated that
final scores would be composed of 90% scores on the practical and 10%
seniority. We had used a seniority camponent in many prior exams. The

method for computing polnts was to begin with a base of 70. Then,. for
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every month of service, candidates received one point, up to a maximum
of 100. In this case, it had been more than two and one-half years
since new Firefighters were hired, so all candldates achleved the max-
imum 100. For final scores, we multiplied thelr practical scores by .9,
and added 10 points for seniority. The final passing ratios are listed
in Table 27.

Table 27

Passing Ratios for the Practical Test Including a Seniority Component

Number Number Pass % Wnite
Group Taking Passing Rate Rate
Whites 410 357 87.07 —_—
Blacks 112 85 75.89 87.16
Hispanics 35 26 74.29 85.32
Total 557 468 84.02

As can be seen, this resulted in an additional 20 candidates pas-
sing, and we nowv met the 80% rule for both Blacks and Hispanics. In
addition, the top 56 remained as it was, resembling the percentages of
the test takers. We discussed the results with the Justice Department.
The lawyer approved them, the eligible list with these scores was

posted, amd score notices were sent to all cardidates.



CHAPTER VIII

DISCUSSION

This paper dealt with the development and inplementation of a
testing instrument to promote candidates to the rark of Fire Engineer.
It was stated at the begimming that this instrument must meet two goals.
It must be job-related, and it must meet the Uniform Guidelines regard-
ing persomnel selection. The first goal was met by having input
throughout the procedure from the Engineer Instructor of the Fire De-
partment, and by performming an update on the job analysis for the posi-
tion. The second goal was met by having input from the Justice Depart-
ment and by some creative scoring methods. While the scoring may have
seemed confusing and convoluted, everything we did was done for a
reason. 1t must be remembered that this test was not conducted on dis-
interested subjects for pure research. Instead, it used candidates who
had a vested interest in the ocutcame, and in a setting with conflicting
pressures. We wanted at all times to be as falr as possible to all con-
cerned. We wanted to improve minorities chances of being pramoted, but
not to improve so much so as to adversely affect whites' chances of
being pramoted. That is a very fine line to walk, and, if possible, we
wanted to walk it without golng to court in order to post the 1list and
make pramnotions as quickly as possible. This was made even more diffi-
cult at the time since the Federal Goverrmment was at that time suing to

71
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have prlor quotas removed in some citles. So, even though the mood of
the national administration was one of reslistance to affirmative action,
the lawyer from the Justice Department working on this case with us was
very much in favor of affirmative action. It made for a very confusing
set of priorities.

Another real consideration was explaining the scorirng to the
candldates and to the powerful Fire Unlon. After the scoring method was
worked out and candidates recelved thelr scores, they did have the right
to ask about the scoring method. Also, the union would want to know how
it was scored. Recall, it was primarily due to thelr pressure that the
six dropped ltems on the written test were allowed to be counted towards
a raw score of 60 to pass. If the union leaders, who were primarily
white, did not like the scoring, they would have sought an injunction
preventing us from making pranotions fram this list. This has happened
on previous exams. As stated, we did not want this, but we did have to
take this into consideration when making decisions regarding scoring
methods.

The results of the written test were not surprising. Our written
tests generally show adverse impact against minorities, even tests for
entry level posltions which are nothing more than reading camprehension
tests. Therefore, the adverse impact here was not totally unexpected,
especially since there was adverse impact on this test in 1978. Since
this was the case, it was appropriate that the written test was used on
a pass—-fail basis. In that way, it did not contribute any possible ad-
verse Impact towards flnal scores. We only had to be concerned with

passing ratios at the cutoff point. If, as in the previous test, the
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scores from the written test were uéed as part of the final scores, then
we would have had to make sure that minorities were well represented
throughout the list, as we did with the practical test.

The results of the practical pilot test were encouraging. It
appeared as though we had located the cause of the significant differ-
ence between whites and minorities as beirng a specific problem pair
which had the feature of a hose length not in a round hundred figure.
However, the results of the practical did not reveal a significant dif-
ference due to problem set. If one particular problem did produce dif-
ferent results amorng the groups, it was not great encugh to show for the
entire set. However, while the problem sets did not have an effect on
scores, race and type of simulator did, which resulted in adverse impact
against minorities. Therefore, we were not able to produce minorities
tovards the top of the list until we standardized scores. While we know
that written tests generally show adverse impact against minorities, we
had hoped that this hands—on test of ability would be free fram that
problem. This was not the case. One possible explanation for this may
be motivation of the carndidates. Since this test did represent a
possible career advancement for the candidates, theoretically they all
should have been highly motivated to perform well. However, 1 do not
believe this was the case. First, approximately, 270 candidates who ap-
plied for the exam did not even show up for the written test. Secord,
of the 617 eligible to take the practical, another 60 failed to appear.
One may thirk, then, that the 557 who did take the practical were the
most highly motivated. But again, this was not necessarily so. Several

cardidates stated afterwards that they did not really try or want the
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promotion, they just took the test to see what it was like. Unfortun-
ately, this 1s something we carmot control for. We carmot stop anyone
who 1s eliglbie from taking the test, and, on the other hand, once a
candidate applies, we can do nothing to ensure that he actually takes
the test.

More evidence of the motivation factor is that after the test, we
learned that many candidates practiced on their own on actual engines
prior to their appointment. This can be taken as evidence that those
candidates were highly motivated. However, we do not know who practiced
ard who did not. Therefore, we can not attempt to determmine if that was
in part responsible for the results. Also, we would not be able to con-
trol this aspect. That is, we could not stop aryone who wished to
practice from doing so, and, conversely, we could not force anyone to
practice.

A corollary of the motlvation to practice factor would be that
those candidates who practiced would also be more familiar with the
controls than those who did not. For many carndidates, the practical was
probably the first time they actually tried to pump water. However,
having used the similators once may help to alleviate ary problem of un-
familiarity for the next test.

Another factor which may have had an effect was the method candi-
dates used to calculate the pressure. Candldates were free to use
whichever method they wished, ard we did not know which one they chose.
They may not even have limited themselves to one. They may have tried
two or all three ard taken an average. There are two things which can

be done about thls for the next test. One would be to tell candidates
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that they may only use one particular method for computing pressure.
Then we would only have one correct answer per problem, not three. A
second option would be to allow them to use any of the three, and after
they answer the problem, ask the cardidate which method was used to cal-
culate, and record it on the answer sheet. Then, their answer would be
compared to the pressure for this problem as camputed by that method. I
believe that this would give us a much truer picture of abllity than
usirng the rarges we had for this test. Within the rarges, cardidates
may well have simply guessed and been in the range of acceptable ans-
wers. 1 believe this needs to be changed to one of the two previous
suggestions.

I now want to review some specific problems with our procedures
and analyses and make recommendations for their improvement. First, for
the next test, I would recamnmernd that a camplete formal job analysis be
conducted. The update conducted for this exam was very informal. That
is, lists of the tasks and knowledges, skills, and abilities generated
by the 1978 job analysis were given to several members of the Fire De-
partment for thelr review. They merely indicated whether they felt
those tasks and KSAs were still relevant to the job of Fire Engineer. I
believe that for the next test we should start campletely fram scratch.
We should have a panel of incumbents generate a new list of tasks, then
have those tasks rated to determine which are the most cruclal. Next,
generate KSAs from these crucial tasks, and then rate the KSAs to deter-
riine which of those are the most crucial. The test will then reflect
the crucial KSAs. This would be a more formal and documented procedure

than what was done this time. 1t would also make a strorger argument
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for the content validity of the test.

The next specific problem involves the way the results of the
written test item analysis were used. Six items were dropped because
fewer than 30% of the total group answered them correctly. This deci-
sion was made primarily by our Deputy Commissioner, and was based on a
bock on statistics for tests published by Educational Testing Service in
which it says that items with fewer than 30% answering correctly should
be dropped. This was not by itself a bad decision, however other fact-
ors should have been considered. Not counting the six already dropped,
there were 12 items which displayed a point biserial for the total group
of less than .2, and three of these displayed a point biserial of less
than .1. This would indicate that these ltems are not strorg predictors
of success on the test and should have been dropped.

In addition, we did not examine the point biserials for each
racial group. Without this, we do not know if any individual items im-
pacted minorities adversely. If an item's point biserial for either
minority group was significantly lower than it was for whites, then that
item should have been dropped as well.

The next problem involves the calculation of the score. After
stamdardized scores were camputed, the decision was made to allow cardi-
dates credit for any of the six dropped items they answered correctly.
As stated earlier, this primarily benefitted whites. At that point, we
should have recalculated the means and standard deviations for the three
graups, and then recomputed the stardardized scores based on these new
distributions. This was necessary due to the fact that whites did sig-

nificantly better on these six items than dld minorities, so adding them
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pack in but not recalculating the means still adversely affected minori-
ties. The main problem in doing that, however, was that we had already
sent out score notices to candidates before it was declded to count the
six dropped items. The Fire Department, recall, was pressuring us to
move as qulckly as possible, on top of everything else, in order to post
a list quickly. If we recalculated all the scores, we would have had to
send new score notices, and this would surely have led to candidates
questioning our ability to administer a test. In the ideal situation,
we would have had enough time to thoroughly analyze the results before
serding out score notices. In that way, we could have added the six
items back and calculated new scores, and then sent the score notices.

As far as the scoring procedure of the practical portion goes, it
would have been better from a purely statistical point of view to have
had only one scoring method rather than 162. The more significance
tests that are conducted, the greater the likelihood of finding a sig-
nificant difference due to chance. The main reason 162 methods were
tried was to increase thé representation of minoritles at the upper end
of the list. Ideally, we should have decided on one method before cal-
culating scores and stayed with that. Ironically, computing 162 differ-
ent scores did not help us very much in that there was not much to
choose among the methods, and we standardized for race and simulator
differences after that anyway.

We also had a problem in the way the stardardization for the
practical was conducted. A significant main effect was found for type
of simulator. This test was corducted using all the cardidates. How-

ever, when we actually standardized, we first removed all the candidates
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on the Waterous who had a score of 25 or lower before computing the
means ard standard deviations on the Waterous graups to which the Hale
groups were standardized. This meant that the means for the racial
groups on the Waterous were belrg raised, ard that the raclal groups on
the Hale were being standardized to much higher scores. We should have
done one of two things. The first would have been to stardardize to the
means and standard deviations using all the candidates. The other would
have been to delete all candidates fram both simulators who scored at 25
or below and then conduct a significance test on type of simulator with
the remaining candidates. Dolng what we did raised the Hale scores to a
higher point than they should have been.

A last problem which needs to be pointed out is the fact that the
senlority component actually constituted much less than 10% of the final
score, even though it was intended to be 10%. This is due to the fact
that, the way seniority was computed, all candidates received exactly
the same score on the senlority camponent, which was a score of 100.
Therefore, there was no variance in the scores in this component. So,
instead of constituting 10%, 1t was actually a much smaller part of the
final score. The best way to alleviate this problem for the next test
would be to not include seniority as a camponent of the final score. 1t
did have some impact on standing since it was used to break tles on the
practical scores for the top 56. The seniority for that was in temms of
time of service, so since most candidates were hired on different dates,
the problem of equal seniority dates is not a factor. However, for the
next test, the seniority component should be removed fram the final

Score if the same sltuation ocaurs where it has been more than two arnd
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one-half years since the last Fir*efighters were hired.

Desplite these problems, we did manage to post an eliglble list.
The main factor in our favor was that the Justice Department lawyer was
observing and approvirg every step we tok. In this way, we helped to
short circult any problems we would normally have faced at the end of
the test. If the Justice Department had not been irwolved, we may have
stopped after one or two methods on the practical since at the passing
point we met the 80% rule for minorities. We would have met the bottom
line. However, the Justice Department would then have sued us on the
graunds that minorities were underrepresented at the top of the list amd
that the first class of promotions would have had no minorities. In
that case, we would have gone to court, which would have taken months,
and the result would have been one of two things. One would have been,
as in the case of the last test, the caurt would have imposed quotas on
us for each class of promotions. The second would have been to do what
we did aryway to find a scoring method suitable to everyone. By having
the Justice Department's input from the start, we undoubtedly saved a
great deal of time, money, amd effort.

The end result was we developed a testing instrument for promo-
tions to Engineer, and we were able to use a scorirng method which pro-
duced satlsfactory results. Promotions have been, and will be, made
fran this ellgible list. Since this was the first time a test such as
this had been used, the results are laudable. However, I think the
suggestions made earlier for future tests will make the method even
stronger, and may set the standard for other jurlisdictions in their

pramotional tests.
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NOTICE TO REPCRT

DEPARTMENT OF PERSONNEL

DATE: JANUARY 19, 1985
EXAMINATION: FIRE ENGINEER
PLACE:

TIME: 9:00 A.M. SHARP

REPORT TO ROOM:

Any necessary scratch paper will be furnished by the Department of
Persormel. No books, notes, or papers are permitted.

NOTE: BECAUSE WE CANNOT BE RESPONSIBLE FUR THEIR SAFETY AND
WELFARE, CHILDREN, RELATIVES, AND/OR FRIENDS OF CANDIDATES
WILL NOT BE ALLOWED AT THE EXAMINATION SITE DURING
TESTING.

You may bring a pocket calculator to the examination if you have one.
However, a pocket calculator will not be necessary to complete the
examination. A pocket calculator w111 not be furnished by the
Department of Persormel. The Depar'tmen’c of Personnel assumes no res-
ponsibility for providing electrical outlets, rechargirg facilities or
batteries.

Bring several sharpened #2 pencils and a record of your Social Security
number with you to the examination site.

Bring this NOTICE TO REPORT with you to the examination.

BY ORDER OF THE DEPARTMENT':
COMMLSSIONER OF PERSONNEL

DO NOT WRITE BELOW DOUBLE LINE

I hereby certify that I have recelved a test bocklet bearing the
Serial Number . 1 understand that failure to return this
bocklet at the conclusion of tile examination will subject me to dis—
qualification.

Candidate's Signature
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CITY OF Fingerprint Card

NAME ADDRESS
(print) Last First Middie Zip
EXAMINATION Social Security Number
YourAge _____ Height ____ Weight Sex Eyes Hair
Racel/Ethnic identiticatl (The toliowing deliniti ho! {
u::d h; I':: Un.l:‘:d States Equ:l Oppodunity Cammia:l':n‘. T:A.s ‘l;:l':::n, D White D Black D Hlspanlc
tion will be used for statistical purposes only.) [0 American Indian [J Asian American [J Other _
date date date
Your Signature Your Signature - Your Signature 1

IS LR508

a8
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Dear Proctor:

The Department of Persomnnel will be holding a Fire
Englneer examination on Saturday, Jarmary 19, 1985 at
High School. Please enter through
Auditorium entrance on the northeast cormer of the
building. Once inside report to the office for assigrment.

The time to report is 7:30 A.M. SHARP. Please do not
be late. There will be only one administration of this
test. You will be paid a flat fee of $35.00 for this A.M.
session.

If you wish to accept this assigmment, you must
telephone at no later than Wednesday,
January 16, 1985, 4:00 P.M. Please bring this letter with
you to the school as identification as a proctor.

Sincerely,

Deputy Commissioner
of Personnel



1. Place a fingerprint card and Answer Sheet at each candidate's
desk. On the blackboard write:

PROCTOR GUIDE

FIRE ENGINEER

School: HIGH SCHOOL
Date: JANUARY 19, 1985
Exam: FIRE ENGINEER

Roam: Your Roan Number

For identification by name and Social Security rumber, write the

following samples on the blackboard:

NAME IDENTIFICATION NUMBER SPECIAL CODES
Etc. Etc.
A A A A O 0 0o o 0 O O 0 0 0 0
B B B B 1 1 1 1 1 1 1 1 1 1 1
c ¢ ¢ ¢ 2 2 2 2 2 2 2 2 2 2 2
Etc. Ete.3 3 3 3 3 Ete. 3 3 3 3

2. Allow a candidate to enter only after having checked the

candidate's Notice to Report.

If it is missing direct him/her

to the School Office.

3. THE FOLLOWING RULES ARE TO BE OBSERVED DURING THE EXAMINATION:

(a)

(b)
(c)

()

(e)

4, YOU WILL NOW FILL OUT THE FORMS ON YOUR DEX.

hold

YOU ARE NOT TO COMMUNICATE WITH ANY OTHER CANDIDATE.
IF YOU HAVE A QUESTION, RATISE YOUR HAND.

NO SMOKING IS ALLOWED IN THIS SCHOOL.

FOR SCRATCH PAPER, USE ANY SPACE YOU WISH IN THE TEST
BOOKLET. YOU MAY NOT USE YOUR OWN SCRATCH PAPER.

ALL TEST MATERTALS MUST BE RETURNED. FAILURE TO DO SO
WILL SUBJECT YOU TO DISQUALIFICATION.

ALL MATERTALS MUST BE REMOVED FROM YOUR DESK EXCEPT THE
FORMS PROVIDED BY THE DEPARTMENT OF PERSONNEL.

(The PIC is to
up an example of each card as he/she directs the

cardidates to fill it out.)



88

(a) TAKE YOUR FINGERPRINT CARD AND PRINT THE INFORMATION
REQUESTED. WRITE TODAY'S DATE AND YOUR SIGNATURE IN
SECTION #1.

(b) TAKE ALL OTHER MATERIALS OFF YOUR DESK. YOU WILL NOT NEED
THEM DURING THE EXAMINATION.

(c) ON SIDE TWO OF YOUR ANSWER SHEET FILL IN YOUR NAME, LAST
NAME FIRST, IN NUMBER 2 PENCIL. USE A NUMBER 2 PE'NCIL
ONLY. PUT ONE LETTER IN FACH BOX STARTING AT THE LEFT.
Refer to example on blackboard. LEAVE A SPACE BETWEEN
YOUR IAST AND FIRST NAME. YOU MAY PUT YOUR MIDDIE INITTAL
IN IF SPACE ALLOWS. IF THERE IS NOT ENOUGH SPACE FOR YOUR
ENTIRE NAME, FILL IN AS MUCH AS POSSIBLE. IF YOU HAVE A
QUESTION, RAISE YOUR HAND. IN THE COLUMN BELOW EACH LETTER
FILL IN THE CIRCLE THAT CORRESPONDS TO THAT IETTER. Again
refer to example on blackboard using C as an example.
WHERE THERE IS A BLANK SPACE BEIWEEN YOUR LAST AND FIRST
NAME, FILL IN A BLANK CIRCLE LOCATED IN THE FIRST ROW. IF
YOU HAVE ANY QUESTIONS, RAISE YOUR HAND.

(d) 1IN THE BOX MARKED SPECIAL CODES, USING THE LAST THREE BOXES
TO YOUR RIGHT, WRITE YOUR ROCM NUMBER. Refer to example on
blackboard. PLACE ONE NUMBER IN FACH BOX. IN THE COLUMN
UNDER EACH NUMBER FILL IN THE CIRCLE THAT CORRESPONDS TO
THAT NUMBER.

(e) IN THE BOX MARKED IDENTIFICATION NUMBER, WRITE YOUR SOCIAL
SECURITY NUMBER IN THE BLANK BOXES STARTING AT THE LEFT.
PLACE ONE DIGIT IN EACH BOX. IN THE COLUMN UNDER EACH
NUMEER FILL, IN THE CIRCLE THAT CORRESPONDS TO THAT NUMBER.
Refer to example on the blackboard. IGNORE THE OTHER
BOXES. IF YOU HAVE ANY QUESTIONS, RAISE YOUR HAND.

(f) WRITE FIRE ENGINEER NEXT TO THE WORDS "SILE TWO." YOUR
WRITING MUST NOT TOUCH EITHER OF THE GREEN BOXES BELOW THE
WORDS "SILE TWO."

(g) ON SIDE ONE OF YOUR ANSWER SHEET, SIGN YOUR NAME AT THE
TOP OF THE SHEET WHERE IT SAYS "NAME." YOUR SIGNATURE
MUST NOT EXTEND BELOW THE GREEN LINE PROVIDED FOR "NAME."

WHEN I GIVE YOU YOUR EXAMINATION BOCKLET, YOU ARE TO RECORD YOUR
BOCKLET NUMBER AND SIGN YOUR NAME ON THE BOTTOM OF YOUR NOTICE
TO REPORT. Hold up a Notice to Report and show where they should
sign. THIS ACKNOWLEDGES THE RECEIPT OF YOUR BOCKLET. DO NOT
OPEN THE BOOKLET. The Proctor-in-Charge hands out the booklets,
one to each cardidate. When the Proctor-in-Charge has campleted
handing out the booklets, he/she may immediately begin Step 6.
While the Proctor-in-Charge passes out the booklets, the Assist-
ant Proctor should pick up all Notices to Report checking for the
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signature. 1If everything is in order, the Assistant Proctor
places the papers on the Proctor's-in-Charge desk. If something
is not in order, he/she is to take the necessary action. For
example, if the signature is missing, go back to the cardidate
and have him/her sign.

TAKE YOUR EXAMINATION BOOKLET AND READ THE INSTRUCTIONS TO
YOURSELF AS I READ THEM ALOUD. Read the instructions on the
cover ard back of an extra test bodklet ard answer ary questions.
COUNT THE PAGES IN YOUR TEST BOOKLET TO SEE THAT IT IS COMPLETE.
Replace any 1ncamplete booklets. THE TIME IS NOW .
YOU WILL HAVE 3 HOURS TO WORK ON THIS EXAMINATION. THE EXAM-
INATION WILL END AT . BEGIN!

Take a room count. On the blackboard write:

Time Start:
Time End:
Roan Count:

(a) Check to see that Answer Sheets are being filled out
correctly. Proctors must check that the candidates are
answering items down colums as described on the back page
of the examination booklet. These answer sheets must be
filled out in #2 pencil. Stop any candidate using irk.

(b) Alphabetize the Notices to Report.

At the end of 3 hours say, "STOP, PUT YOUR PENCILS DOWN.™
When each candidate checks aut:

(a) Count pages in the examination bocklet.

(b) If the examination booklet is complete, initial the Booklet
Receipt Form beside the corresponding bodklet rumber.

(c¢) Check the candidate's answer sheet. Be sure that the
Social Security number is correct. There must be only one
clrcle blackened for each number. There must be no stray
marks. The sheet must not be folded or wrirkled. Check
the Social Security number against the Fingerprint Card.
Alphabetize answer sheets.

(d) Check the candidate's fingerprint card for completeness and
accuracy. Instruct the candidate to report immediately to
the fingerprint station.

Bard Notices to Report. Put unmarked Answer Sheets in the kit.

Place marked alphabetlzed Answer Sheets in the folder and then
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1“.

inside the large brown envelope. Be careful not to fold or
damage the Answer Sheets.

Put Test Booklets in rumerical order and place Booklet Receipt
Form on top of the stack.

Bring materials to Central Office and return materials to
Department of Persormnel staff members who are handling the
Check—-out process.
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EXAMINATION RULES

The Departinent of Persomnel expects you, as a Proctor, to observe
the following rules:

Test materlials are never to be left unattended.

Booklets and/or test materials are never to be placed in desk
drawers. All materials are to be turned in at the conclusion of
the examination.

Candidates are to be told the lergth of the examination and the
starting and ending times. Starting and ending times are to be
written on the board.

During the examination the PIC arnd AP should circulate about the
room. Check to be sure that candidates are completing the
Answer Sheet correctly.

Reading of books, newspapers, magazines, etc. is not permitted
during the test administration. Readlng the contents of the
test bocklet is not permitted. Your full attention is to be
directed toward the test administration.

Candldates are not permitted to leave the testing roan alone
after the start of the examination. Candidates must be ac-
campanied to the washroan by a Proctor. Tell candidates to use
the washroam before entering the testing room.

After the examination begins, take a roan count ard write the
information on the board.

After the examination erds, put the test bodklets in rumerical
order. Alphabetize the Answer Sheets.

Used Answer Sheets are put in the folder and inside the large
brown envelope. All urmsed materials are to be put in the kit.

Direct camdidates to report to the firgerprint station
immediately.

If any problems arise, notify the Hall Proctor. He/she will take
any appropriate actlon.

Follow the proctor gulde exactly to ensure a correct arnd uniform
test administration.
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PROCTOR STATEMENT OF
UNDERSTANDING OF EXAMINATION
SECURITY POLICIES AND PROCEDURES

I understard that my duties as a Proctor require that I
maintain the security and confidentlality of all examination
materials arnd Information that are entrusted to me.

I understand that I am never to leave any examination
materials unattended. 1 understamd that this includes forms used
in the administration of examinations.

I understard that all materials must be accounted for and
returned to Examination Division staff as soon as possible after
the campletion of an examination.

I understard that I am not to discuss or impart any infor-
mation concerning an examination with anyone except an authorized
individual.

I understand the consequences of breaches of security as
described 1n Section 25.1-9E of the Municipal Code, which states:

Section 25.1-9E: "Any person who wilfully violates this section
shall be fined not less than $100 nor more than $500 or be im-
prisoned for not more than six months, or both. Any person who is
convicted of a violation of this section shall, for a period of
five years, be ineligible for appointment to or employment in a
position in the clty service, and if he is an officer or employee
of the city shall forfeit his office or position.”

Signed

Address

Date




CITY OF
PROCTOR ASSIGNMENT CARD
EXAM: FIRE ENGINEER - #40001 DATE:01/19/85
SCHOOL: HIGH SCHOOL
NAME :
ROOM ASSIGNMENT: PIC AP HALL

BRTEFING ROOM: AUDITORIUM

PLEASE RETURN THIS CARD TO THE OFFICE AT THE COMPLETION OF THE EXAM.
NOTE ANY CHANGES OF NAME, ADDRESS, ZIP, OR PHONE # ON THIS FORM.
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BOOKLET RECEIPT FORM

EXAMINATION TITLE: _ DATE:

ROOM NUMEER: EXAMINATION SITE:

I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Booklet # Initial ¥
I hereby acknowledge receipt of Bodklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Booklet # Initial ¥
I hereby acknowledge recelpt of Bodklet # Initial ¥
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Bocklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge recelpt of Bodklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Bocoklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Bodklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Booklet # Initial *
I hereby acknowledge receipt of Booklet # Initial ¥
I hereby acknowledge recelpt of Bodklet # Initial *

*DO NOT INITIAL THIS FORM UNTIL BOOKLET HAS BEEN RETURNED BY CANDIDATE
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I, the undersigned, was present at High
School on Jaruary 19, 1985 to take the examination for Fire
Engineer.

Signature

THIS FORM IS TO BE RETURNED TO YOUR COMPANY COMMANDER UPON YOUR
RETURN TO WORK.
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. 40001
DEPARTMENT OF PERSONNEL

annaunces an examination for:

FIRE ENGINEER
Grade FO3 - Promotlonal

1984 SALARY RANGE: $1,903.50 - $2,885.50 per month
CLOSING DATE FOR
APPLICATIONS: Friday, Septanber 28, 1984
DATE OF EXAMINATION: TO BE ANNOUNCED
SCOPE OF EXAMINATION: Written test Pass/Fail

Performance Test 90%

Seniority 10%

NOTE: The written examination will be scored on a pass/fall basis.
Those cardidates who pass the written test will be irwvlted to
appear for the performance test. Senlority points will be added
to the score on the performance test to produce a final score.
Senlority points will not be added to a failing wriften score to
raise it to a passing score.

CLASS C LICENSE: Each candidate must possess a valild Class C
Driver's License at the time of application.

SENIORITY: PFran a base score of 70 points, a cardidate shall receive
one additional point for each month of continuous service as a
uniformed member of the Flre Department to a maximum of 100
points.

ELIGIBLE FOR PROMOTION: Any person employed as a Career Service Fire-
fighter who is actually so employed, or is on leave of absence, or is
eligible for reinstatement, and who has served the prescribed proba-
tionary perlod on or before the date of application.

84/8733/0/40001--8/15/84

AN BQUAL OPPORTUNITY--AFFIRMATIVE ACTION EMPLOYER
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CITY OF ~— DEPARTMENT OF PERSONNEL
, MAYOR

Dear Fire Engineer candidate:

Your score on the written examination for Fire Engineer was .
This is a passing score. The passing point was 60.

In approximately two months you will recelve a notice to report for
the next portion of this examination.

Please fi1l out the attached information sheet and return it by the
date indicated.

Sincerely,

Commissioner of Personnel
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CITY OF — DEPARTMENT OF PERSONNEL
, MAYOR

Dear Fire Engineer candidate:
We are sorry to inform you that your score on the written

examination for Fire Engineer was . This is not a passing

score. You will no longer be considered eligible for this
position.

We will keep your name on file ard notify you the next time this
exam is given.

Thark you for your time and interest.

Sincerely,

Commissioner of Personnel
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FIRE ENGINEER SCORE NOTICE

NAME :
ADIRESS:
CITY, STATE, ZIP:

This is to notify you that we have revised our passing criteria for
the Fire Englneer written examination. A raw score of 60 is now a
passing score. You recelved a raw score of . This is a passing
score. You are eligible to take the next part of the test, which is
the practical test.

To schedule your appointment for the practical test, you must call

at . This is not an offer of
employment, merely a statement of eligibility.

Canmissioner of Personnel
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Date:
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Name: ) e f e
Social Security Number: Simulator H w
Rater: Exercise Exercise Exercise Exercis:
(2% #2 43 #4

Problem Number
Engine Pressure Desired
Engine Pressure Calculated/Time
Candidate got water to pump be~-
fore using throttle or discharge YES NO YES] NO YES NO YES| NO
Candidate charged lines using
low pressure YES NO YES| NO YES NO YES{ NO
Candidate opened the proper
discharge gate YES NO YES{ NO YES NO YES} NO
Engine Pressure Set/Time
Nozzle Pressure Desired
Nozzle Pressure Set -
Candidate verbally stated use
of safety hitch YES NO YES{ NO YES NO YES| NO

i i =8 kol 319 S Nl SO ]
cand. set reliefl valve preoerly YES | NO YES| NO YES | NO YES| NO
Tachometer Reading i
Candidate has pump in which P v } »p I v P v P v
mode

4 Y 1 Y
Pump mode desired /A/ A / A P v P v
Candidate slammed discharge
gate YES NO YES NO YES NO YES| NO
Candidate has one discharge gate
fully open YES NO YES NO YES NO YES| NO
Candidate lowered RPM's by ‘;;;}/ /iZ;/
throttle before closing gate YES | NO YES}] NO /] /|l __YES| NO
Y
Candidate closed all gates ves | no YES| wNO ///// // YES| nO
Candidate closed front // ///é/
suction YES NO YES NO Vi / YES| NO
y

Candidate allowed a 20 PSI /r, ( (/ // ;/ f
(or more) drop or increase on
a flowing line when
charging additional lines A/ /] '/ N/ /A ves| wo
Changed from P to V correctly =S ] 0
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City of
Department of Personnel

FIRE ENGINEER - SIMULATOR EXAMINATION
PROCTOR GUIDE

Fi111 in all information at the top of the rating form il.e., name, date,
social security rumber, simulator choice and initials of rater.

YOU WILL BE GIVEN A TOTAL OF FOUR (4) HYDRAULICS PROBLEMS TODAY. YOU
WILL FIRST COMPUTE A PROBLEM AND GIVE ME YOUR ANSWER. THEN I WILL TELL
YOU WHICH PORT TO PUT IT ON.

NOW TAKE A FEW MOMENTS TO FAMILIARIZE YOURSELF WITH THE PUMP PANEL AND
THEN SET IT UP AS YOU NORMALLY WOULD FIRST THING IN THE MOERNING, USING
WARM WEATHER OPERATIONS.

Give the carmdidate no more than three mirutes to set up ard lodk over
the simulator. Then begin with Exercise #l.

Record: Problem Number

Problem #1 & Problem #2

I WILL READ YOU A HYDRAULIC PROBLEM. YOU ARE TO COMPUTE THE ENGINE
PRESSURE NEEDED AND SAY "READY'" WHEN YOU HAVE ARRIVED AT AN ANSWER.
YOU WILL BE SCORED ON HOW ACCURATE YOUR ANSWER IS AND HOW LONG IT
TOOK YOU TO COMPUTE IT.

AFTER I READ THE PROBLEM, I WILL SAY "READY, GO", AND THEN START
TIMING. I WILL STOP TIMING WHEN YOU SAY "READY".

ONCE YOU SAY "READY" YOU WILL NOT BE GIVEN ADDITIONAL TIME TO COMPUTE
OR BE GIVEN AN OPPORTUNITY TO CHANGE YOUR ANSWER.

Read the problem and say "READY, GO." Stop the timing when the candi-
date says "READY."

Record: Engine pressure calculated
Problem solving time

NEXT, YOU WILL BE SCORED ON HOW LONG IT TAKES YOU TO SET THE PUMP AT
YOUR COMPUTED PRESSURE AS WELL AS HOW ACCURATELY YOU SET IT.

(Pressure set by candidate must be the pressure he camputed).

I WILL SAY "READY, GO" AND START TIMING. I WILL STOP TIMING WHEN YOU
SAY "READY." THIS WILL INDICATE TO ME THAT YOU HAVE ARRIVED AT THE
PRESSURE YOU DESIRE TO SET.



108

YOU ARE OPERATING AT A HYDRANT, YOU HAVE A 1250 G.P.M. PUMPER WITH A
SOFT SUCTION ON THE FRONT INTAKE. OPEN YOUR FRONT INTAKE NOW, BUT DO
NOT DO ANYTHING ELSE UNTIL I TELL YOU TO DO SO.

Record: Pump mode at start
Opened proper intake

WHEN T SAY "READY, GO", I WANT YOU TO PUT THE ENGINE PRESSURE YOU JUST
CALCULATED ON DISCHARGE # .

ARE THERE ANY QUESTIONS? "READY, GO."

Start timing immediately and stop timing when the candidate says
"Ready" (Do not allow relief valve to be set at this point).

NOW STEP BACK FROM THE PUMP AND DO NOT TOUCH ANY OF THE CONTROLS UNTIL
I TeLL YOU TO DO SO.

Record: Charged lines using low pressure
Opened proper discharge gate
Alloned 30 PSI or more overpressure
Maximum pressure (Pump or Discharge)
Exceeded 200 PSIT
Engine pressure set/time
Nozzle pressure set
Tach reading

IS THERE ANYTHING ELSE YOU WOULD DO AT THIS POINT?

Record: One discharge fully open
Safety hitch used
Relief valve set/properly
Used refief valve to control discharge
Changed pump mode/correctly

NOW SHUT THAT LINE DOWN COMPLETELY. YOU ARE GOING BACK TO QUARTERS.

Record: Discharge gates slammed open or closed
Candidate lowered RPM's slowly before closing gate
Gates are closed slowly
Front suction 1s closed slowly
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Record: Problem Number

Problem #3

I WILL READ YOU YOUR THIRD HYDRAULICS PROBLEM. YOU ARE TO COMPUTE
THE ENGINE PRESSURE NEEDED AND SAY "READY'" WHEN YOU HAVE ARRIVED AT
AN ANSWER. YOU WILL BE SCORED ON HOW ACCURATE YOUR ANSWER IS AND
HOW LONG IT TOOK YOU TO COMPUTE IT.

AFTER I READ THE PROBLEM, I WILL SAY "READY, GO", AND THEN START
TIMING. I WILL STOP TIMING WHEN YOU SAY "READY."

ONCE YOU SAY "READY" YOU WILL NOT BE GIVEN ADDITIONAL TIME TO COMPUTE
OR BE GIVEN AN OPPORTUNITY TO CHANGE YOUR ANSWER.

Read the Problem and say "READY, GO." Stop the timing when the
candidate says "READY."

Record: Englne pressure calculated
Problem solving time

NEXT, YOU WILL BE SCORED ON HOW LONG IT TAKES YOU TO SET THE PUMP AT
YOUR COMPUTED PRESSURE AS WELL AS HOW ACCURATELY YOU SET IT.

(Pressure set by candidate must be the pressure he camputed).

I WILL SAY "READY, GO" AND START TIMING. I WILL STOP TIMING WHEN YOU
SAY "READY." THIS WILL INDICATE TO ME THAT YOU HAVE ARRIVED AT THE
PRESSURE YOU DESIRE TO SET.

YOU ARE OPERATING AT A HYIRANT, YOU HAVE A 1250 G.P.M. PUMPER WITH
A SOFT SUCTION ON THE FRONT INTAKE. OPEN YOUR FRONT INTAKE NOW,
BUT DO NOT DO ANYTHING ELSE UNTIL I TELL YOU TO DO SO.

Record: Pump mode at start
Opened proper intake

WHEN I SAY "READY, GO", I WANT YOU TO PUT THE ENGINE PRESSURE YOU
JUST CALCULATED ON DISCHARGE # .

ARE THERE ANY QUESTIONS? "READY, GO."

Start timing lmmediately and stop timing when the candidate sgys
"ready" (Do not allow relief valve to be set at this point).

NOW STEP BACK FROM THE PUMP AND DO NOT TOUCH ANY OF THE CONTROLS
UNTIL I TELL YOU TO DO SO.



Record: Charged lines using low pressure
Opened proper discharge gate
Allowed 30 PSI or more overpressure
Overpressure amount
Exceeded 200 PSI
Discharge pressure set/time
Nozzle pressure set
Tach reading

IS THERE ANYTHING ELSE YOU WOULD DO AT THIS POINT?

Record: One discharge fully open
Safety hitch used
Relief valve set/properly
Used relief valve to control discharge

Changed pump mode/correctly
Discharge gates slammed open or closed

Record: Problem Number
Problem #U4

NOW I WILL GIVE YOU ANOTHER LEAD OUT TO BE PUT ON AN ADDITIONAL
PORT. YOU ARE TO COMPUIE THE ENGINE PRESSURE NEEDED AND SAY
"READY" WHEN YOU HAVE ARRIVAED AT AN ANSWER. YOU WILL BE SCORED ON
HOW ACCURATE YOUR ANSWER IS AND HOW LONG IT TOOK YOU TO COMPUTE IT.

AFTER I READ THE PROBLEM, I WILL SAY "RFADY, GO", AND THEN START
TIMING. I WILL STOP TIMING WHEN YOU SAY "READY."

ONCE YOU SAY "READY" YOU WILL NOT BE GIVEN ADDITIONAL TIME TO COMPUTE
OR BE GIVEN AN OPPORTUNITY TO CHANGE YOUR ANSWER.

Read the Problem and say "READY, GO." Stop the timing when the
candidate says "READY."

Record: Engine pressure calculated
Problem solving time

NEXT, YOU WILL BE SCORED ON HOW LONG IT TAKES YOU TO SET THE PUMP
AT YOUR COMPUTED PRESSURE AS WELL AS HOW ACCURATELY YOU SET IT.

(Pressure set by carndidate must be the pressure he canputed).
I WILL SAY "READY, GO™ AND START TIMING. I WILL STOP TIMING WHEN

YOU SAY "READY." THIS WILL INDICATE TO ME THAT YOU HAVE ARRIVED AT
THE PRESSURE YOU DESIRE TO SET.
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WHEN I SAY "READY, GO", I WANT YOU TO PUT THE ENGINE PRESSURE YOU
JUST CALCULATED ON DISCHARGE # .

ARE THERE ANY QUESTIONS? "READY, GO".

Record: PSI Rarge (High-Low) in line pressure on the other line
(from Problem #3) while this line is being charged.

Start timing immediately and stop timing when the cardidate says
"READY" (Do not allow relief valve to be set at this point).

NOW STEP BACK FROM THE PUMP AND DO NOT TOUCH ANY OF THE CONTROLS
UNTIL I TELL YOU TO DO 0.

Record: Charged lines using low pressure
Opened proper discharge gate
Exceeded 200 PSI
Discharge pressure set/time
Nozzle pressure set
Tach reading

IS THERE ANYTHING ELSE YOU WOULD DO AT THIS POINT?

Record: One discharge fully open
Safety hitch used
Relief valve set/properly
Used relief valve to control discharge
Changed pump mode/correctly

111

NOW SHUT THOSE LINES DOWN COMPLETELY. YOU ARE GOING BACK TO QUARTERS.

Record: Discharge gates slammed open or closed
Cardidate lowered RPM's slowly before closing gate
Gates are closed slowly
Front suctlon is closed slowly



APPENDIX C

PRACTICAL TEST MATERTALS
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Faxd £aGLlEZR
. Name: Date: / /
Social Security Number: ____/ / Simulator H W 583
Rater V4 —
Exercise Exercise Exercise Exercise
$1 42 43 &4

Problem Number

Engine Pressure Calculated

Problem Solving Time v . T e . . e .

Pump Mode at Start ' ) 4 v P \4 |4 v P v

Candidate Opened Proper Intakd Yas No .| Yes No Yes No Yas No
Candidate Charged Lines

Using Low Pressure Yes No Yes No b Yos No Yes No
Candidate Opened the

Proper Discharge Gate Yes | No Yes | No Yes | No Yes No
Candidate Allowed a 30 PSI

(or more) Overpressure While

Charging a Line Yes No Yes No || Yes No

Maximum Pressure (Pump or Discharge)

Candidate Exceeded 200 lbs.

Pressure (Pusp or Discharge) Yes | No Yes | No Yes | No | Yes | ¥No
Discharge Pressurs Set

Discharge Pressuze Set Tine : . . . :' . . )
Nozzle Pressure Set

Tachometer Reading

Candidate Has One Discharge

Gate Fully Open Yes No Yes No Yes No Yes No
Candidate Verbally Stated

Use of the Safety Hitch Yes No Yes | No Yes Ne Yas No
Candidate Set Relief Valve Yes No Yes No Yes No Yes No
Candidate Set Relief

Valve Properly : Yes No Yeas No Yes No Yas No
Candidate Used Relief Valve to

Control Discharge Pressuress Yas No Yas No Yes No Yas No

Candidate Changed Pump Mode Yas No Yes No Yes No .| Yes Ne

Candidate Changed Pump
Mode Correctly Yas No Yas No Yes No Yes No

Candidate Slammed Any Dis-

charge Gate Open or Closed Yes No Yes No Yeas No Yes No
Candidate Lowared RMP's Slowly] % %
by Throttle Before Closing Gate| Yas | No Yes | No % A Yes No
A
X Y N Y % 7 N
Candidate Closed All Gates es L] as No /// Yas o

Zandidate Closed Front Suction| Yes No Yes No 7/7/ Yas No
7 A/ %

Candidate Allowed a 20 PSI ’/ 7 ’/ 7 ‘
(or more) Drop or Increase on ’ :
AiEioying Line nen crazging //% %‘%//
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Clty of
Department of Personnel
FIRE ENGINEER - SIMULATOR EXAMINATION

PROCTCR GUIDE
Fill in all information at the top of the rating form i.e., name, date,
socilal security rnumber, simulator cholce and initials of rater.
YOU WILL BE GIVEN A TOTAL OF FOUR (4) HYDRAULICS PROBLEMS TODAY. YOU
WILL FIRST COMPUTE A PROBLEM AND GIVE ME YOUR ANSWER. THEN I WILL TELL
YOU WHICH PORT TO PUT IT ON.
SCRATCH PAPER AND A CALCUIATOR ARE PROVIDED FOR YOUR USE.

REMEMBER, THIS MACHINE IS A PIECE OF ELECTRONIC HQUIPMENT.
EVERYTHING WORKS EASILY. DO NOT FORCE ANY OF THE HANDIES.

HALE ONLY

THE "TANK TO PUMP" VALVE IS A "PUSH OR PULL" HANDLE ONLY.
DO NOT TWIST IT.

THE DISCHARGE GATES ON THE HALE PUMP ARE CLOSED WHEN THE HANDIES
ARE TO THE LEFT.

WATEROUS ONLY

THE "TANK DISCHARGE VALVE" IS A "PUSH OR PULL" HANDIE ONLY.
DO NOT TWIST IT.

THE "RELIEF VALVE" SHOULD ONLY BE TWISTED. DO NOT PULL ON THIS
HANDLE. ALSO, REMEMBER TO LISTEN FOR THE CLICK ON THE FOUR-WAY
VALVE T0 BE SURE THAT IT IS ACTIVATED.

NOW TAKE A FEW MINUTES TO FAMILIARIZE YOURSELF WITH THE PUMP PANEL
AND THEN SET IT UP AS YOU NORMALLY WOULD FIRST THING IN THE
MORNING, USING WARM WEATHER OPERATIONS.

THIS MACHINE IS ALREADY SET UP IN PUMP FOR YOU.

Give the candidate no more than three minmutes to set up and look
over the simulator. Then begin with Exercise #1.
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Record: Problem Number

Problem #1 & Problem #2

I WILL READ YOU A HYDRAULICS PROBLEM. YOU ARE TO COMPUTE THE ENGINE
PRESSURE NEEDED AND SAY "READY'™ WHEN YOU HAVE ARRIVED AT AN ANSWER.
YOU WILL BE SCORED ON HOW ACCURATE YOUR ANSWER IS AND HOW LONG IT
TOOK YOU TO COMPUTE IT.

AFTER I READ THE PROBLEM, I WILL SAY "RFADY, GO", AND THEN START
TIMING. I WILL STOP TIMING WHEN YOU SAY "READY".

ONCE YOU SAY "READY" YOU WILL NOT BE GIVEN ADDITIONAL TIME TO COMPUTE
OR BE GIVEN AN OPPORTUNITY TO CHANGE YOUR ANSWER.

Read the problem and say "READY, GO." Stop the timing when the candi-
date says "READY."

Record: Engine pressure calculated
Problem solving time

NEXT, YOU WILL BE SCORED ON HOW LONG IT TAKES YOU TO SET THE PUMP AT
YOUR COMPUTED PRESSURE AS WELL AS HOW ACCURATELY YOU SET IT.

(Pressure set by candidate must be the pressure he camputed).
1 WILL SAY "READY, GO"™ AND START TIMING. I WILL STOP TIMING WHEN YOU

SAY "READY." THIS WILL INDICATE TO ME THAT YOU HAVE ARRIVED AT THE
PRESSURE YOU DESIRE TO SET.



YOU ARE OPERATING AT A HYDRANT, YOU HAVE A 1250 G.P.M. PUMPER WITH A

SOFT SUCTION ON THE FRONT INTAKE. OPEN YOUR FRONT INTAKE NOW, BUT DO

NOT DO ANYTHING ELSE UNTIL I TELL YOU TO DO SO.

Record:

Pump mode at start
Opened proper intake
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WHEN I SAY "READY, GO", I WANT YOU TO PUT THE ENGINE PRESSURE YOU JUST
CALCULATED ON DISCHARGE # .

ARE THERE ANY QUESTIONS? "READY, GO."

Start timing immediately and stop timing when the candidate says

llReadyll

(Do not allow relief valve to be set at this point).

NOW STEP BACK FROM THE PUMP AND DO NOT TOUCH ANY OF THE CONTROLS UNTIL
I TELL YOU TO DO SO.

Record:

IS THERE

Record:

NOW SHUT

Record:

Charged lines using low pressure
Opened proper discharge gate
Allowed 30 PSI or more overpressure
Maximum pressure (Pump or Discharge)
Exceeded 200 PSI

Discharge pressure set/time

Nozzle pressure set

Tach reading

ANYTHING ELSE YOU WOULD DO AT THIS POINT?

One discharge fully open

Safety hitch used

Relief valve set/properly

Used refief valve to control discharge
Changed pump mode/correctly

THAT LINE DOWN COMPLETELY. YOU ARE GOING BACK TO QUARTERS.

Discharge gates slammed open or closed

Candidate lowered RPM's slowly before closing gate
Gates are closed slowly

Front suction is closed
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Record: Problem Number
Problem #3

I WILL READ YOU YOUR THIRD HYDRAULICS PROBLEM. YOU ARE TO COMPUTE
THE ENGINE PRESSURE NEEDED AND SAY "READY" WHEN YOU HAVE ARRIVED AT
AN ANSWER. YOU WILL BE SCORED ON HOW ACCURATE YOUR ANSWER IS AND
HOW LONG IT TOOK YOU TO COMPUTE IT.

AFTER I READ THE PROBLEM, I WILL SAY "READY, GO", AND THEN START
TIMING. I WILL STOP TIMING WHEN YOU SAY "READY."

ONCE YOU SAY "READY" YOU WILL NOT BE GIVEN ADDITIONAL TIME TO COMPUTE
OR BE GIVEN AN OPPORTUNITY TO CHANGE YOUR ANSWER.

Read the Problem and say "READY, GO." Stop the timing when the
candidate says "READY."

Record: Engine pressure calculated
Problem solving time

NEXT, YOU WILL BE SCORED ON HOW LONG IT TAKES YOU TO SET THE PUMP AT
YOUR COMPUTED PRESSURE AS WELL AS HOW ACCURATELY YOU SET IT.

(Pressure set by candidate must be the pressure he camputed).
I WILL SAY "READY, GO" AND START TIMING. I WILL STOP TIMING WHEN YOU

SAY "READY." THIS WILL INDICATE TO ME THAT YOU HAVE ARRIVED AT THE
PRESSURE YOU DESIRE TO SET.

YOU ARE OPERATING AT A HYDRANT, YOU HAVE A 1250 G.P.M. PUMPER WITH
A SOFT SUCTION ON THE FRONT INTAKE. OPEN YOUR FRONT INTAKE NOW,
BUT DO NOT DO ANYTHING ELSE UNTIL I TELL YOU TO DO SO.

Record: Pump mode at start
Opened proper intake

WHEN I SAY "READY, GO", I WANT YOU TO PUT THE ENGINE PRESSURE YOU
JUST CALCULATED ON DISCHARGE # .

ARE THERE ANY QUESTIONS? "READY, GO."

Start timing immediately and stop timing when the candidate says
"ready" (Do not allow relief valve to be set at this point).

NOW STEP BACK FRCM THE PUMP AND DO NOT TOUCH ANY OF THE CONTROLS
UNTIL I TELL YOU TO DO SO.
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Record: Charged lines using low pressure
Opened proper discharge gate
Allowed 30 PSI or more overpressure
Maximum pressure (pump or discharge)
Exceeded 200 PSI
Discharge pressure set/time
Nozzle pressure set
Tach reading

IS THERE ANYTHING ELSE YOU WOULD DO AT THIS POINT?

Record: One discharge fully open
Safety hitch used
Relief valve set/properly
Used relief valve to control discharge
Changed pump mode/correctly
Discharge gates slammed open or closed

Record: Problem Number
Problem #u4

NOW I WILL GIVE YOU ANOTHER IEAD OUT TO BE PUT ON AN ADDITIONAL
PORT. YOU ARE TO COMPUTE THE ENGINE PRESSURE NEEDED AND SAY
"READY" WHEN YOU HAVE ARRIVAED AT AN ANSWER. YOU WILL BE SCORED ON
HOW ACCURATE YOUR ANSWER IS AND HOW LONG IT TOOK YOU TO COMPUTE IT.

AFTER I READ THE PROBLEM, I WILL SAY "READY, GO", AND THEN START
TIMING. I WILL STOP TIMING WHEN YOU SAY "READY."

ONCE YOU SAY "READY" YOU WILL NOT BE GIVEN ADDITIONAL TIME TO COMPULE
OR BE GIVEN AN OPPORTUNITY TO CHANGE YOUR ANSWER.

Read the Problem and say "READY, GO."™ Stop the timing when the
candldate says "READY."

Record: Fnglne pressure calculated
Problem solving time

NEXT, YOU WILL BE SCORED ON HOW LONG IT TAKES YOU TO SET THE PUMP
AT YOUR COMPUTED PRESSURE AS WELL AS HOW ACCURATELY YOU SET IT.

(Pressure set by candidate must be the pressure he camputed).
I WILL SAY "READY, GO" AND START TIMING. I WILL STOP TIMING WHEN

YOU SAY "READY." THIS WILL INDICATE TO ME THAT YOU HAVE ARRIVED AT
THE PRESSURE YOU DESIRE TO SET.
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WHEN I SAY "READY, GO", I WANT YOU TO PUT THE ENGINE PRESSURE YOU
JUST CALCULATED ON DISCHARGE # .

ARE THERE ANY QUESTIONS? "READY, GO".

Record: PSI Range (High-Low) in line pressure on the other line
(from Problem #3) while this line is being charged.

Start timing immedlately ard stop timing when the cardidate says
"READY" (Do not allow relief valve to be set at this point).

NOW STEP BACK FROM THE PUMP AND DO NOT TOUCH ANY OF THE CONTROLS
UNTIL I TELL YOU TO DO SO.

Record: Charged lines using low pressure
Opened proper discharge gate
Exceeded 200 PSI
Discharge pressure set/time
Nozzle pressure set
Tach reading

IS THERE ANYTHING ELSE YOU WOULD DO AT THIS POINT?

Record: One discharge fully open
Safety hitch used
Relief valve set/properly
Used relief valve to control discharge
Changed pump mode/correctly

NOW SHUT THOSE LINES DOWN COMPLETELY. YOU ARE GOING BACK TO QUARTERS.

Record: Discharge gates slammed open or closed
Candidate lowered RPM's slowly before closing gate
Gates are closed slowly
Front suction is closed

Before the candidate leaves make sure of the following:
The calculator is returned

The scrap paper, if used, is collected

Both raters must sign the rating form on the back

Dismiss the candidate

Set up for next cardidate:

Clean off any grease pencil marks
Rellef valve on the high side
Gates closed etc.



Anything that you have to do to a pumper out on the street you have

to do to these simulators in order to make them work.

On the Hale type pump simulator, this will be your compound gauge
and 1t registers your hydrant pressure. Out on the street, if you
didn't open your front suctlon to get water into your pump, you
couldn't pump any water. It's the same way here. This is your
front suction and you open it like this. Now hydrant pressure is

being registered on the campound gauge.

This is your main pump pressure gauge. I1f you close your front

suction you'll lose your pressure.

This gauge shows the coolant temperature in your radiator. It can
charge. Your ergine can overheat. A dlesel nomally runs at

about 195 degrees Farenheit. 1If you see the coolant temperature
going above 210 degrees, tell me about it. It's very important that
you tell me everything you're going to do, especially because we're
not going to attach hose here today. If you should start to
overheat, tell me that you're overheating and that you're going

to use your auxiliary cooler. It's right down here. You open it
up, and gliven time, your temperature will come back down into normal
operating rarge. When you're canfortable with that rarge, turn off

the auxiliary cooler.

This 1s your oil pressure gauge ard it can also charge.
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These are your tank level indicators. If you are given a problem
in which you use your tank water, the water level will drop all by
itself, depending on your pipe size and your nozzle pressure. If
you see that your water level 1s running low, and you decide that
you want to get a line from your hydrant, or from another engine,
into your auxiliary intske, tell me. Putting a line into your
auxiliary intake and opening it up will enable you to be supplied

by hydrant pressure.

The large black faced dial is your tachometer. Right now it's
idling at about 550 RPM. The small black faced dlal is your air
pressure gauge and it tells you how much air pressure you have for

blowing out your hard line. It will not change.

There are three push-pull handles here. The first one is the
front suction. The second one activates your hard line. The third

1s discharge gate #5, which i1s a rear discharge port.

On the side of the apparatus is discharge gate #1 & #2. The gate,
handle and the gauge for #1 and the gate, hardle and the gauge

for #2.

Discharge gates three and four will be on the opposite side of the
apparatus. Here is the control handle for #3 and the control handle

for #4.
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Hale pumps use a marual transfer valve so we have one here. Right
now it is set in the pressure mode. However you would run your
pumper out on the street, do it here. If you normally run in
pressure, leave it in pressure. If you normally run in volume,

change it to volume.

To charge fran pressure to volume is simple. Crark the handle until
you hear a click. The click comes from an electrical switch which
we need on this machine. To change back to pressure, crark the

handle until you hear the click again and you'll be back in pressure.

If you decide that you want to change modes while pumping, you must
throttle down to an idle, switch it over and then bring the pressure

back up to where you want it.

The small black knobs are bleeders for discharge gates #1 & #2.

That means that you won't have bleeders for gates #3, #4, and #5.

This is your throttle. It operates the same as a throttle on a
pumper. As you turn the throttle out, the tachometer will increase,
when there is water in your pump your pressures will go up. To
reduce your tach and your pressure, turn the throttle in. Do not

use the Quick Release.

This is your priming pump. 1In order to draft water with this
machine, you have to go into volume, bring your RPM's up to between
1200 and 1500 ard then ergage your priming pump. You can tell that

you're getting water by watchlng your pump pressure gauge.
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This switch controls your pump cooler. When you're using your
tank water you have to dump your water into the pump ard you're
probably using your hard line. In this situation it's a good
idea to use your pump cooler because 1t willl help to recirculate
your water back to the tank in order to keep the pump cool, since

a hard line uses only about 28 G.P.M.

Your auxiliary cooler is here and it's used to keep your radiator

cool.

This is the main draft. When it's open on the street you'll get
wet feet and the pump would not draft. Here you won't get wet feet,

but the pumper will not draft.

Here is the auxiliary intake. In the down position it will be

shut off.

This is the relief valve. It operates the same way as the Hale
relief valve on the trucks. As you are setting your pumper up in
the morning you would nomally turn this valve until it would bird
up. This machine is different in that the valve willl not bind up.
If you give it abaut seven or eight revolutions to the right,
you've set it on the high side. To put it into operation, if you
would nomally use it, and it's up to you, you would first set your
discharge pressures using your gates and your throttle. Get your
pressures exactly the way you want them, take a mental note of your

pump pressure and then decrease the pilot gauge. As you bring this
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down you will notice a decrease In your- purnp pressure and the red

light will go on. Bring it right back to where you want it and

leave it alone. The red light should be out. The way that we will test
to see 1f the relief valve is set correctly is that we will

shut off a pipe from the control panel. When we close a pipe, the

red light should come on immediately. When we open the pipe, the

water beglins to flow again and the light will go cut - if the relief

valve 1s set properly.

We're going to be loking for a cauple of things. On all of ocur
straight bore hand pipes like our one and one-half inch, we want 50
pounds nozzle pressure and multiversals with a straight tip 80

lbs. HP. All fog pipes 100 1lbs. NP. with the exception of our Bell

Fog pipe - but we won't be using a Bell Fog here today.

The second thing that we have to watch for is if you have one line
already charged and flowing and you're asked to charge a secord
line at the same time. The mirute you start to open that second
line your pressure wlll drop. If possible, don't let it drop or

increase by more than 20 lbs.

That means that you're going to have to watch and work between your
discharge gates and your throttle. You have to maintaln the pressure

on your first line while you're charging the secomd one.

If you would like, on top of each machine there is a yellow grease
pencil. It's there for your use because we're not going to attach

hose and if it would help you to remember that on this part you
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have 3" hose and it is 400' long and you need 72 lbs. engine
pressure. You can write 1t right on the glass. Write only on
the glass. Then when you're through you can take the log and

wipe it off.

On the side of each machine 1s a Hensels Chart if that's what you

use and we have a Flow Chart on the other side that tells you

how mary gallons per mirute are flowing at a glven nozzle size ard
pressure. That wlll determine which mode you run your pumper in.

If you know that new flow system, 1t works very well on these

machines.



NAME:

SOCIAL SECURITY NUMBER:

PLATOON (Circle one)

1.
2.
3.
40 Hour Employee

FURLOUGH PERIOD (Circle One)

8 12 OTHER (SPECIFY)
9 13

10 14

11 15
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FOR OFFICE USE ONLY

OFF DAY {(Circle One)

A.
B.
C.
D.
E.
F.

I wish to take the Performance (Simulator) Test on a (Circle One)

Hale Pump Panel

Waterous Pump Panel

Signature

Return by May 15, 1985 to:

DEPARTMENT OF PERSONNEL
EXAMINATION DIVISION - FIRE ENGINEER EXAM

CITY HALL

DATE:
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NOTICE
CITY CF
DEPARTMENT OF PERSONNEL

FIRE ENGINEER #40001
SIMULATOR TEST

DATE:

PLACE: Fire Academy

TIME: PUMP

Any necessary scratch paper will be furnished by the Department
of Persormel. A calculator will also be furnished. No books,
notes or papers are permitted.

Bring this notice, several sharpened #2 pencils and a record of
your Soclal Security number with you to the examination site.

If you must reschedule your appointment you must do so through
the Department of Personnel at .

NOTE: You will not be allowed to park on or
in the Drill Yard.

Canmissioner of Personnel



FIRE ENGINEER EXAMINATION SCORE NOTICE
#40001

Dear Candidate:

This 1s to notify you that you recelved a final score of

on the Fire Engineer examination. This is a passing
score. Your name, therefore, has been placed on the
Fligible List for this examination with a rark of .

Commissioner of Personnel

KFEP THIS NOTICE FOR YOUR RECORDS
L4/86

128



129

FIRE ENGINEER EXAMINATION SCORE NOTICE
#40001

Dear candidate:

We are sorry to inform you that your final score on the Fire
Fngineer examination is . The minimum passing score is
70. Your score, therefore, is not a passing score. We can no
longer conslder you for this position.

Thark you for your time and interest in applying for pramotion.

We will keep your name on file and notify you of the next exam—
ination for Fire Englneer.

Canmissioner of Personnel

KEEP THIS NOTICE FOR YOUR RECORDS
4/86
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APPROVAL SHEET

The thesis submitted by Joseph W. Giganti
has been read and approved by the following committee:

Dr. Scott Tindale, Director
Associate Professor, Psychology, Loyola

Dr. Fred Bryant
Associate Professor, Psychology, Loyola

The final copies have been examined by the director of the
thesis and the signature which appears below verifies the
fact that any necessary changes have been incorporated and
that the thesis is now given final approval by the Committee
with reference to comntent and form.

The thesis 1s therefore accepted in partial fulfillment of

the requirements for the degree of
Master of Arts.

Datfz// 14,7/ ¢> ﬁ M&w{/

Director's Signature
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