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ABSTRACT

Sixty-five male sergeants in the U.S. Park Police, Department of the Interior, competed for
promotion to lieutenant in the Fall of 1978. - Candidates were rank-ordered based on a
weighted sum of a written job knowledge test score and an oral interview fitness and merit
rating. Five promotions would be made based upon the rank order; the top nine candidates
were white. However, there was no difference in mean scores on either the test or the in-
terview score between the group of 52 whites and the group of 12 blacks. There was also a
negative relationship between age of candidate and score on written test.
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Sixty-five male sergeants in the U.S. Park Police, Department of the Interior, competed
for promotion to Lieutenant in the Fall of 1978. Candidates were rank—ordered based on a
weighted sum of a writtén job knowledge test score and an oral interview fitness and merit
rating. Five prorotions would be based upon the rank order; the top nine candidates were
white. However, there was no difference in mean scores on either the test or the inter-
view score between the group of 52 whites and the group of 12 blacks. There were (nonsig-
nificant) differences between blacks and whites on the written test and on the fitness and
merit ratings: the blacks were less variable. Such a difference in variability is not
explicitly addressed by current Federal requlations on employment decisions; it is most
likely an outcome of the small numbers of candidates involved in the population. A related
finding was that of a negative relationship between age of candidate and score on written
test. It was suggested that this resulted from the self-selected nature of the population
trying out for these promotions. The more able, older men had tried out for promotion in
prior years, and had succeeded, at a greater rate than the less able, older men.
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" ESTIMATION OF THE ADVERSE IMPACT OF A
POLICE PROMOTION EXAMINATION

According-to the most recent Federal
regulations pertaining to procedures used in
making enployment decisions, "Federal equal
enp loyment opportunity law generally does
not require evidence of valldlty for a selec-
tion procedure if there is no adverse im-
pact...” (U.S. Equal Employment Opportunity
Commission, U. S. Civil Service Commission,
U.S. Department of Labor, U.S. Department of
Justlce, 1978, General Principles, 1, 1978,

p. 38293). Further, "A selectlon rate for
any race, sex, or ethnic 'group which is less
than four-fifths ‘(4/5) (or eighty percent) of
the rate for the-group with the highest rate
will generally be regarded by the Federal en—
forcement agencies as evidence of adverse im-
pact... Greater differences in-selection

rate may not constitute adverse impact where
the differences are based on small numbers
and are not statistically significant..."
(Section 4. D., p. 38297).

‘In the Fall of 1978, the U.S. Civil
- Service Commission (now the Office of _
Personnel Management) administéred examina=
tions for the U.S. Park Police, Department -
of the Interior, in order ‘to obtain ‘informa-
tion ‘relevant to promotion actions’ progected
to occur during fiscal years 1980 and 1981:
These promotions would be from Sergeant to
Lieutenant; the examination was called the--
Lieutenant's examination. Park Police offi-
cials anticipated making five promot1ons
based on. the examlnatlon.'

' The examination consisted of two- parts:
a written test arnd an oral interview. After
the administration of the written test, a’
¢andidate for promotion via this ‘examination
lodged an official complaint that the test:
was “arbitrary, ambiguous, discriminatory,
and invalid." The"alleged discrimination-
was against minorities, ‘older officers, -and’
officers on certain’ ass1gnments. There was
no black officer among the top scorlng on "t
‘the total examination; the top nine were all
white. To support the complalnt, the com-
plalnant requested certa1n data 1nclud1ng,
but not 11m1ted to, the performance of all"

candidates for promotion to Lieutenant on
the written test and on the examination as a
whole. The complainant also. requested in-
formation about the relationship between
race, sex, age, and written test scores.

To respond to this conplalnt, the Park
Police Examination Board that had been re- '
sponsible for developing the written test
made available to me certain data pertaining
to test performance and other characterxs-
tics of all individuals taklng the Fall,
1978 examination for promotion to' Lieutenant,
U.S. Park Police. By making appropriate
statistical analyses_of these data, I was
to evaluate the hypothesis of adverse impact
on this examination so as to enable the Park
Police .to respond to the complalnt of dis-
crimination against m1nor1t1es, older offi-
cers and (implicitly) women. (The complaint
was subsequently dropped, largely as a re-
sult of an earlier draft of this report )

", METHOD

Subgec

The subJects were all of the 65 candl-
dates for promotion to Lieutenant, U. S. Park
Police, who sat for the written test portlon
of the examination in the Fall of 1978 and
later completed the’ oral interview.. These
candidates, all male, were Sergeants whose
duty stations were in Washlngton, b.C.,
San'Francisco, and New York City. ‘They
ranged in age from 28 to 47 years with' a =~
mean age of 37. Their lengths of service
ranged from 7 to 20 years, with a mean.
length: of service of 12 years. Fifty-two
of the candidates were whlte, 12 were black
and one was Hlspan1c.‘ These rac1al/ethn1c

1dent1f1catlons were supplled by theé |
Examlnatlon Bdard thexr orxg1n (self—"

;7'1“‘.



Written Test

- The written test, consisting of 100
" multiple-choice items, was of the job

knowledge type. In 1974, psychologists of
the staff of the U.S. Civil Service
Commission worked with the Park Police to
set up procedures for developing and using
written tests in the promotion process.
The staff assisted the Park Police Examina-—
tion Board for 1974 in conducting a job
analysis study of the job knowledge elements
for the Sergeant's and Lieutenant's posi-
tions. Job knowledge elements were rated
and reviewed in terms of criticality, dis-
criminability between best and poorest can-
didates, and appropriateness to the work of
the duty station. A test.plan was developed
based on these ratings.

In*1978, an Examination Board of three
officers was selected by the Chief, U.S.
Park Police. These officers represented the
major organizational units and the ethnic
composition of the force. The Board re-
viewed the 1974 job analysis procedures and
determined that the knowledge elements were
still current and complete. The elements
were rerated for criticality and for appro-
priateness to the work of the duty station.
The results were the same as in 1974, so the
original test plan was retained. Based on
this plan, members of the Board developed
test questions and selected them for the
written test in conformance to the test plan.
The test questions were edited by the psy-
chologists for grammatical and psychometric
soundness. After administration of the
written test, item statistics were reviewed
in order to identify possxble ambiguities or
other problems with the test questions. All
items but one were found té be acceptable;
the exception was scored ‘as correct for all
. candldates.

Oral Ihterviewt Fitness and Merit Ratings

Each candidate was 1nterv1ewed by an
Oral Interview Board consisting ‘of three
officers who were not members of the ’
Examination Board responsible for developlng
the written test. Several different 1nter—,
view boards followed specified procedures in
obtaining information from candidates during
the interview, in order to arrive at a Fit-
ness and Merit Rating for each candidate.

Total Score and Final Standing

The examination plan called for differ-
ential weighting of test scores and fitness
and merit ratings. Test scores were to be
worth 40 percent and fitness and merit rat-
ings worth 60 percent of the final scores.

To scale the test scores, for each candidate
the number of test questions answered cor-
rectly was multiplied by 0.4, so that the
scores could range from 0.0 to 40.0. The
fitness and merit ratings were multiplied by
an appropriate constant so that they could
range from 0.0 to 60.0. These scaled scores
were summed to produce total examination
scores, which were then rank ordered. Park
Police officials stated that the anticipated
five promotions from Sergeant to Lieutenant
during fiscal years 1980 and 1981 would be
based primarily if not totally on examination
scores. Probably no more than the top eight
candidates would be considered for promotion.

Data Analyses

For the 52 whites, the 12 blacks, and
the total group of 65, means and standard
deviations were calculated for the written
test scores, the fitness and merit ratings,
and the total examination scores. (Data
from the Hispanic were not analyzed sepa-
rately.) Tests for significance of differ-
ences between whites and blacks were per- |
formed for both means and variances of test
scores and ratings.

For all 65 candidates, Pearson product

moment correlations were calculated between

the year of birth and both test scores and
ratings, and between the year of entry on
the Force and test scores and ratings.

These analyses were also performed using the
rankings based on the test scores in place .
of the test scores. Since the correlation,
between the test scores and their ranks was
0.98, inferences based on ranklng would be
identical to those based on the scores, so
the rarking index was dropped from further
consideration.

The racxal/éthnlc membershlps of the
eight candidates. who had the. highest total
examination scores were determined in order
to evaluate adverse impact based on the
probable promotional opportunity.




~ The weighting of components -in a total
score ultimately depends on the variability
of these components: the components with
greater variability carry greater weight.
The original test plan called for the weight-
ing ratio of 4:6 for test score to interview,
but the actual ratio of the standard devia-
tions for these components turned out to be
4:5.  To arrive at the stated weighting of
components for both the test and the inter-
view, each score was converted to a z-score
by using the total group mean and standard
deviation. Then, each test z-score was
multiplied by four and each rating z-score -
was multiplied by six, and these products -
were summed for each candidate to obtain a
revised total examination score. The can- -
didates were then rank ordered on the basis -
of thlS revised score, and a Péarson product
moment’ correlation was calculated between
this revised and the original total examina-
tion rank orders. The composition of the
top eight candldates from the revised total
examination’ scores was compared to that from
the orlglnal.

RESULTS AND DISCUSSION

Summary statistics for" blacks, whltes,
and the total group are displayed in Table, 1.
As can be seen, there is little" dlfference\
between black and white candidates in mean
score of the written test, the fitness-and
merit rating, and the total examination,
u51ng either the original or the revised
scoring. No difference between these meéans
was statistically s1gn1f1cant. Statistical
significance tests were not performed on- the
black-white differences in mean values for
year of birth or entry on the force; these
differences are equally trivial;

The varlabxllty of these scores does not
appear to be equivalent for blacks-and whites;
it is much less for blacks. However; Statis-
tical tests failed to identify any signifi-
cant difference (written test: F = 1.25;
fitness and merit rating: F = 2. 27; dof = 51
11; p>.05). It is likely that the small’
number of black candidates vitiated the power

S

SR 1‘; [ Tablel

U S Park ?ollce Lxeutenant Promotlon Examlnatlon

'Fall 1978

Summary Statistics

Number

Written Test Portion
Mean
Standard Deviation

Fltness and Merlt Ratlng
Mean’
S;andard Deviation

Total Examination (Original)
Mean .
Standard Deviation

'Year ‘of Birth
. Mean
' Standard Dev1at10n

Year of Entry on Force
-Mean - : ..
Standard Dev1at10n

" Blacks'

Whites Total
12 52 65
29.07 29.29 129.18
3.40 3.80 3.72
- 47.78 47.37 47.45
2.96 4.45 4.16
 76.8% 76.66 }f“76 63
4.50 6.20 ¢ 7587
1941.25 1941.71  1941.60 '
3.74 a.17  iitgloa
1967.17 - 11966.46 1966.63 .
2.76 3.72 3.54




of these statistical tests to verify
differences in variances; it is equally
likely that, had a larger number of blacks
been among the candidates, the variabilities
of both tests. and ratings would be more .
alike for blacks and whites. .

Intercorrelations among the measures

are displayed in Table 2.. Year of birth and
year of entry on the force are strongly and
positively correlated: the. younger men
entered the force later than the older men.
The younger men also earned higher scores on
the written test, although age was not re-
lated to ratings. - The cause of the rela-
tionship between test scores and age is not
direct, however. Since the more capable
police officers probably take the test early
in their careers and are promoted, the older
candidates in this examination may have been
the less capable members of their generation.
Similarly, those younger officers who were
most confident of their knowledge of the U.S.
Park Police officer’s job would be more
likely. to apply for promotion consideration
at an earlier date, and so the younger can-
didates may be the most capable of their
generation. Their relative inexperience on
the job, compared to the older officers,

might lead to lower average fitness and merit '

ratings, as indicated by the nonsignificant
but negative correlation between age and rat-
ing. Evaluation of this hypothesis might be

eighth was number nine after rescallng.

. position for both orderings.

p0551ble via a retrospective study of Park
Police promotion examinations. Without such
an evaluation, any causal relationship be-
tween age and test score is speculative at
best.

Based on the original total examination
score, the top-ranking eight candidates were
identified. . All were white; the top-ranking
black was in position ten. (The one
Hispanic was not within range of considera-
tion.) From the standard deviation statis-
tics displayed in Table 1 it can be inferred
that the written test scores and the fitness
and merit ratings were not in the prescrlbed
4:6 weighting ratio as indicated by their
standard deviations: the actual ratio was
close to 4:5. After rescaling these scores
so that their revised standard deviations
were in the prescribed ratio, the rescaled
scores were summed and candidates were
ranked again, based on the revised total
score. These. rescaled total examination
scores were in almost the same rank order as
the original scores (r = 0.98, df =63,
p<.0l). Seven of those originally in the
top eight were in the revised top elght, the
candidate originally in the ninth posxtlon
was moved to position seven after revision,
while the candidate originally ranked
The
top ranking black candidate was in the tenth
Despite the

“Table 2

U.S. Park Police Lieutenant Promotion Examination

Fall 1978
Intercorrelations
(N = 65)
. o . - Written Test Fitness and AYeér of Year.¢f}
Score Merit Rating Birth -Entry.. on
Force
Written Test Score. . .10 Sl 212
Fltness and Merit Ratlng -.21 .=.13
Year of Blrth ,75?*

Year of Entry on Force

1oL S ot PR

#%p< .01




absence. of any black in the top eight rank
order positions, analyses of these data in-
dicate that charges of adverse impact
against the 1978 promotion examination of
U.S. Park Police, or its components, could
not be sustained. Charges of racial/ethnic
discrimination were unsupportable primarily
because the total number of candidates, par—
ticularly the number of black candidates,
was too small to provide sufficiently power-
ful statistical significance testing. How-
ever, there was no difference between black
and white candidates in average level of
performance on either the written test or on
the fitness and merit rating. The groups
did appear to differ in the variability of
their scores. It is likely that, with an
increased number of minority candidates, the
variabilities would be equalized.

The Uniform Guidelinres acknowledge that
in some circumstances, there may be "...an
insufficient number of selections to deter-
mine whether there is adverse impact..."
(U.S. Equal Employment Opportunity Commis—
sion, U.S. Civil Service Commission, U.S.

Department of Labor, U.S. Department of
Justice, 1978, Section 15A(2) (c), p. 38304).
For such circumstances, the process of col-
lecting and analyzing information should be
continued until sufficient data can be’
accumulated to demonstrate the presence or
absence of adverse impact.

The significant relationship between
age and test score probably deserwves further
study, although it is likely that the rela-
tionship is spurious. Older and younger
candidates for promotion may not be repre-
sentative of their groups in the same way.
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