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PREFACE 

This Validation Report is an abridged edition of the Technical Report 
by the same name. jhis abridgement was done in,the name .of economy. 
and will allow wider distribution of the essentla1 components of thlS , 
important document. This Report contains only the body from the Technlca1 
Report. What has been deleted are the appendices whic~ are essentially 
supporting documentation and are not of use to the tYPlca1 reader. 

Copies of the appendices are available for insp~ction at,t~e Emp1oy~ent 
Standards Section, Michigan Law Enforcement Offlcers Tralnlng Councl1, 
7426 N. Canal Road, Lansing, MI 48913, (517) 322-1946. 
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I - INTRODUCTION 

I n April, 1980, Wollack & Associates, A Psychological Corporation, contracted 

with the Michigan Law Enforcement Officers Training Council to develop and 

validate entry-level patrol officer testing procedures. This report summarizes 

the research studies performed by Wollack & Associates in the development of 

a basic literacy examination and a basic physical skills test battery, 

The purpose of the basic literacy examination is to assess job applicants' 

reading comprehension and report writing skills to determine his or her 

suitability for employment as a police officer. These important job skills 

wel~e determined by previous research studies to be essential requirements 

for training and job performance by entry-level police officers. The basic 

physical skills test battery is intended to measure those physically-demanding 

aspects of police officer job performance which are deemed to be essential' and 

may reasonably be expected of job applicants lacking police training. The 

intent of this research undertaking is to provide job-related selection instruments 

which may be used as the basis of a pre-employment testing program for selecting 

entry-Ieve! personnel into all law enforcement agencies with patrol responsibilities • 

Such a testing program is essential for purposes of identifying qualified, competent 

job applicants for police positions in a manner which is non-discriminatory. The 

validation studies reported herein sought to comply with the Uniform Guidelines 

on Employee Selection Procedures (1978) which have been published by the federal 

compliance agencies. 

Dr. Stephen Wollack was responsible for the technical supervision of this research 

project. Dr. Merle Foss, an exercise physiologist and subcontractor, assisted 

greatly in the development of the physical skills test battery. Mr. Eric Sayenga, 

a subcontractor, provided assistance in the data analysis phase of this project. 

Special thanks are due the Employment Standards Section of the MLEOTC for 

their efforts in oVerseeing the administrative aspects of the research study. In 

particular, Mr. Patrick Judge, Mr. William Nash, and Mr, Dale Rothenberger 

should be acknowledged for the highly professional, competent manner in which 

they oversaw and coordinated this important research study. Finally, gratitude 

should be expressed to the many police agencies throughout the State of Michigan 

which participated in this project and helped to fashion the final work product. 
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II. BASIC ,LITERACY EXAMI NATION 

UNIFORM GUIDELINES: CONTENT VALIDITY 

The following index describes the citations, the corresponding requirements, 

and a listing of reference pages indicating the appropriate sections of this 

validation report which deal explicitly with the content validation requirements 

of the Uniform Guidelines on Emeloyee Selection Procedures adopted by the 

Equal Employment Opportunity Commission, the U.S. "Civil Service Commission, 

the U.S. Department of Labor, and the U.S. Depal~tment of Justice (August 

25, 1978). This listing includes all reporting requirements which have been 

designated as being ~tial for documenting the content validity of employ

ment tests. 

Citation 

15 C (1) 

15 C {3} 

15 C (3) 

15 C (3) 

Requirement 

Dates and location (s) of the job analysis 
should be shown. 

A description of the method used to analyze 
the job should be provided. 

The work behavior{s), the associated tasks 
and, if the behavior results in a work 
product, the work products should be 
completely described. 

Measures of criticality and lor importance of 
the work behavior(s) and the method ,:~\ 
determining these measures should be i

,,' 

provided. 

;) 

-2-

Reference 

pp. 6-9 
pp. 23-25 
Appendix I 

pp. 6-9 
pp. 23-24 
Appendix G 

See: Statewide job 
Analysis of the Police 
Patrol Officer Position, 
1 979, Appendices 
S-l, L-37 

Ibid 

, 

. ' 

I ' 
/ 

--.~--~-'--=-'. 

Citation 

15 C (3) 

15 C (4) 

15 C (4) 

15 C (4) 

15 C (4) 

15 C (5) 

Req ui rement 

Where the job analysis also identified the 
knowledge!;;, skills, and abilities used in 
work behavior (s), an operational definition 
for each knowledge in terms of a body of 
learned information and for each skill and 
ability in terms of observable behaviors and 
outcomes, and the relationship between each 
knowledge, skill, or ability and each work 
behavior, as well as the method used to 
determine this relationship, should be pro
vided. 

Selection procedures, including those con
structed by or for the user ,specific training 
requirements, composites of selection pro
cedures, and any other procedures supported 
by content validity, should be completely and 
explicitly described or attached. 

If commel~cially available selection procedures 
are used, they should be described by title, 
form and publisher. 

The behaviors measured or sampled by the 
selection procedure should be explicitly 
described. 

Where the selection procedure purports to 
measure a knowledge, skill, or ability, 
evidence that the selection procedure 
measures 'and is a representative sample of 
the knowledge, skill, or ability should be 
provided. 

The evidence demonstrating that the selection 
procedu,:e is a representative s~mp~e of the 
work behavior(s), or a representative sample 
of a knowledge, skill, or abi lity as used as 
part of a work behavior and necessary for 
that behavior should be provided . 

-3-

Reference 

pp. 9-14 
pp. 23-28 

pp. 14-16 
pp. 28-30 

Not applicable 

pp. 14-16 
pp. 28-30 

pp. 10-15 
pp. 27-29 

pp. 10-16 
pp. 23-30 

\ I ' 
__ J\ 
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Citation 

15 C (5) 

15 C (5) 

15 C (6) 

15 C (6) 

15 C (7) 

15 C (7) 

15 C (7) 

15 C (7) 

~equirement 

The user should identify the work behavior (s) 
which each item or part of the selection pro
cedure is intended to sample or measure. 

Where the selection procedure purports to 
sample a work behavior or to provide a 
sample of a work product, a comparison 
should be provided of the manner, setting, 
and the level of complexity of ,the selection 
procedure with those of the work situation. 

The alternative selection procedures investi
gated and available evidence of thei r impact 
should be identified. 

The scope, method, and findings of the 
investigation, and the conclusions reached in 
light of the findings, should be fully described. 

Reference 

p. 6 
p. 27 

pp. 10-15 
pp. 23-29 

pp. 16-22 
pp. 30- 32 

pp. 6-32 

The methods considered for use of the selection pp. 21-22 
procedure ... and available evidence of their pp. 31-34 
impact should be described. 

This description should include the rationale 
for choosing the method for operational use, 
and the evidence of the validity and utility 
of the procedure as it is to be used. 

The purpose for which the procedure is to 
be used (e.g., hiring, transfer, promotion) 
should be described. 

I f the selection procedure is used with a 
cutoff score, the user should describe the 
way in which normal expectations of pro
ficiency within the work force were determined 
and the way in which the cutoff score was 
determined. 

-4-

pp. 33-34 

p. 1 

pp. 20-22 
pp. 30-32 

~i 

l_ff-__ " -;---.-,---,-,--.-.--.- .. --.. -.'---.~-.---
? .. ' : ~ . P 

\ -

.,1.<.... .,,' 

Citation 

15 C (7) 

15 C (8) 

o 

I . 

Regui rement 

In addition, if the selection procedure is to 
be used for ranking, the user should specify 
the evidence showing that a higher score on 
the selection procedure is likely to !,'esult in 
better job performance. 

The name, mailing address, and telephone 
number of the person who may be contacted 
for further information about the validity 
study should be provided. 

-5-
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Reference 

Not applicable 

William C. Nash 
MLEOTC 
7426 N. Canal Rd. 
Lansing, MI 48913 
(517) - 322-1946 ! 
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Ill. READING COMPREHENSION EXAMINATION 

I n a previously reported, research study performed on behalf of the Michigan 

Law Enforcement Officers Training Council ,Personnel Research Consultants 

identified a variety of reading requirements which are common among traditional 

and specialized agencies (see: Statewide Job Analysis of the Police Patrol 

Officer Position, 1979). Appendix 5-1 of that report provides a comprehensive 

listing of reading subject matter across the 12 agency types which question

naire respondents identified as being relevant to their jobs. Clearly, these 

data demonstrate that reading comprehension is a fundamental job skill which 

cuts across all varieties of law enforcement agencies. Moreover I the ability 

to read with comprehension is an essential training requirement which is common 

to all police personnel. Numerous previously conducted research studies of 

police officer job requirements have consistently shown reading skills to be a 

basic requirement in both training and one's day-to-day job behavior. 

Purpose of Readability Analysis 

This report summarizes the readability analysis conducted on a large sample 

0f reading subject matter utilized by police officers in training and in their jobs. 

The objective of this research was to provide the necessary data supporting the 

job-relatedness of a reading comprehension examination used as part of a screening 

process for evaluating entry-level law enforcement personnel. 

The readability analysis described in this report constitutes the basis for the 

definition of the test's "content domain". An analysis of the degree of content 

validity of an employment test should be based upon the degree to which the 

content domain of the test matches the job content domain. To this end, a 

readability analysis was undertaken to determine the reading difficulty level 

of subject matter which must be read by police office/"s. 

The index used in this research for determining reading difficulty is the Fal"r

Jenkins-Paterson Index. 
' .. ,' 

The procedure used in calculating the Farr-Jenkins-Paterson Index is as 

follows: 

____ n-:_~ ... __ -"'1" _"_~',_" __ ._~~ __ " __ <_,_, __ ,~ . . . 
" ,~ 

I 

I 
I 
I 

I 

I 
I 
i 

r 
I 
I 

/. 

, ' 

I • , 

---_._----_._--" - ,',." -""------'---------------

1. Select in a systematic manner samples of 1 00 words; 

2. Divide the number of words by the number of sentences to 

determine average sentence length (SL); 

3. Count the number of words having one syllable and divide by 

the total number of words (in the 100 word sample) to determine 

the proportion of one syllable words (nosw); 

4. Calculate the Farr-Jenkins-Paterson I ndex by inserting the 

above values into the following equation, 1.599 (nosw)--1.015 

(SL)--31. 517. 

Using this formula, the higher the index obtained the easier the passage is to 

read and understand. The following gives index ranges for different difficulty 

categories. 

80 89, Easy 

70 79 Fairly easy 

60 - 69 Standard 

51 - 59 Fairly 'difficult 

30 50 Difficult 

o - 29 Very difficult 

There are a large number of other readability formulas that may be utilized in 

determining the comprehensibility of written passages. One researcher (Klare, 

1963) has systematically analyzed 31 different re~dability formulas. To choose 

from among this array, it was necessary to establish three criteria. The 

criteria for selecting a .. formula were the following: 

Accuracy. The accuracy of readability formulas is generally determined 

by reference to a set of standardi zed criterion passages, or by reference to 

agreement with other formulas which have been previously evaluated for accuracy. 

Powers I et al. (1958) utilized a regression technique to demonstrate a high 

degree of agreement between the Flesch, The Dale-Chafe, the Farr-Jenkins

Paterson I and the Gunning (FOG) readability formulas. The authors conclude 

that the differences in accuracy between the indices analyzed aloe small enough 

to be of little practical significance. An analysis of the v~'~i,ous methodologies 

-7-

I 
l 

! 
I 
I 
I 
I 
I 
I 

\1 
1: 

" ! 

I 

)' 
_J 

o 

, 



,t . 

I 

, ! 

,~ 
'j 

I 
j 

j1 

i 
I 
1 

1 
i 
1 
j 

~ 
1 
'J 
i 
1 

1 
J' ~ 

I 
.J 

'j 

1 
1 

,I 

\ 

indicates that the Farr-Jenkins and FOG indices yield readability values that are 

quite similar to other readability measures commonly used, and this high degree' 

of correspondence is consistent throughout all levels of difficulty. Another 

important aspect of index accuracy is the reliability of the measurements. In 

calculating a large number of reading index scores, the simplest technique 

is likely to be the most reliable. By this standard alone, the Farr-Jenkins

Paterson I ndex is preferable to most other reading indices because of its simplified 

counting and calculation procedures. 

Convenience. In undertaking readability analysis on a large number of 

passages, it is desi rable to utili ze an index that wi II minimi ze the amount of 

time required per passage. As prevously noted, the Farr-Jenkins-Paterson 

Indexns clearly superior on this criterion. With minimum training and experience, 

an analyst can quickly and accurately conduct readability analysis on several 

passages with no significant loss of accuracy due to fatigue Ol~ distraction. The 

convenience of this formula also allows researchers to monitor thoroughly all 

readability analysis by independently checking a significant portion of passages 

sampled. 

Suitability. The final criterion for selecting the Farr-Jenkins-Paterson 

I ndex is its appropriateness for use with the material under investigation. Of 

the 31 formulas reviewed by Klare (1963), nearly one-third of these formulas 

were not suitable for use with material to be read by adults. Hence the choice 

of formulas was somewhat limited. 

For the purpose of this research, the Farr-Jenkins-Paterson I ndex is significant 
",~ 

because it provides a common standard to evaluate the difficulty level of job 

materials and the difficulty level of test content. What is important is that 

individuals be able to read and comprehend material that is of the same difficulty 

a~ material they will encounter as police officers. Thus, we have utilized this 

index in analyzing the reading difficulty of ld large sample of reading materials 
II 

encountered by police officers. Further, x/e have utili zed the same .index in 

analyzing the reading difficulty of test passages specifically designed, to measure 

reading comprehension of police job materials. Comparison of reading difficulty 

levels for job materials and for test materials is appropriate and meaningful only 

when the same index is used on both sets of materials. In this manner, the 
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degree of correspondence (i.e., content validity) between the test and job 

requirements may be clearly demonstrated. 

All written materials analyzed for reading difficulty levels were provided by the 

MLEOTC staff. The reading subject matter furnished to Wollack & Associates 

included materials which officers were required to read and understand. From 

these pages, a total of 342 samples of 100 words (or more) were analyzed using 

the Farr-Jenkins-Paterson Index. 

The Collection of Source Materials 

On april 16, 1980, letters wet;:,e sent to 21 MLEOTC training academies, 

both basic and pre-employment programs, I~equesting that they submit bibliog

raphies of materials required to be read by trainees. They were also requested 

to send all indicated reading materials (see Appendix A). All 21 academies 

responded with th~ requested information. A listing of those training facilities 

is provided as Appendix B. lloreover f a bibliography and associated reading 

materials were submitted, as \ . .,Iell, by the Department of Natural Resources. 

The reading subject matter which became the basis for the readability analysis 

included: case law; statutes, court decisions, the Criminal Law and Procedures 

Manual; first aid manuals; the Michigan Liquor Control Act; the Michigan Vehicle 

Code, and training bulletins. 

Linkage Analysis 

Concurrent with the development of the entry-level examinations, the 

MLEOTC contracted with a consulting firm, Psychological Services Inc., to 

revise the current training curriculum in order to conform with applicable 

standards of job-relatedness. This, of course, is a highly meaningful and 

important' \;llJdertaking, because it helps to establish the content validity of 
'\ 

training requirements. As an adjunct to this undertaking,.a survey was 

performed to establish the relationship between the bibliography subject matter 

and the relevant job behaviors. Specifically, each reading source material was 

related to the appropriate Training Task Group(s). This linkage was performed 

by the MLEOTC staff in accordance with instructions provided by Wollack & 

Associates in the form of a correspondence dsted April 1, 1980 (see Appendix C). 

The reading materials to be analyzed were to be related to the 34 core Training 

Task Groups (including non-core tasks for Airport Police, Parks & Wildlife, and 
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Railroad Police). In all, there were 308 such core tasks, as well as an additional 

24 non-core tasks which were included, for a total of 332. The reading materials 

Were reviewed for relevance to the task groupings as well as the underlying task 

statements by the MLEOTC staff. A ~atrix was prepared containing the source, 

authors, date, chapters or subparts, as well as the task groups to which the 

source materials pertained. In this manner I the MLEOTC staff prepared a 

complete listing of the reading materials linked to the 34 task groups identified 

in the previous job analysis .. The reading linkage documentation, as well as 

associated correspondences I have been included as Appendix D. Appendix E 

is additional documentaNol1 which shows the various reading source materials 

and the training facilities which have indicated their use of those materials. 

Result of Readability Analysts 

Table " which follows, provides a listing of the source materials upon 

which the readability analysis was performed, their author Isource, the nli,mber 

of 100 word passages which ",!ere sampled, and the mean readability inde)i! for 

that source. The number of passages sampled for any given source was 

determined by a rule of thumb which took into consiieration the form of the 
-"/' 

materials, the length of the source, etc. 

Table 1. 

Readability Analysis (N = 342) 

Number of 
Title Author ISource Passages Index 

/ Criminal I nvestigation and Wisconsin Dept. of 5 47.4 
Physical Evidence Handbook Justice Crime Lab Bureau 

State of Michigan Official Dept. of State Police 2 50.0 
Traffic Accident Report 

Police Firearms National Rifle Association 5 57.6 

Standard First Aid and American Red Cross 10 48.0 
Persona I Safety :.';~~-" . 

Advanced First Aid and American Red Cross 10 -49.3 
Emergency Care 

How to RecogniJ:e and D National Association for 7 66.7 
Handle Abnormal People Mental Health 
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Title 

First Aid fOI~ Foreign Body 
Obstruction of the Airway 

Cardiopulmonary Resuscitation 

Vehicle Damage Severity Scale 
for Michigan Traffic Accident 
Investigators 

Criminal I nvestigation Specific 
Offenses: Volume Two 

Criminal Investigation Basic 
Procedures: Volume One 

Table 1 (contd.) 

Author ISource 

American Red Cross 

American Red Cross 

National Safety Council 

I nternational ASSOciation 
of Chiefs of Po/fce 

I nternational Association 
of Chiefs of Police 

Traffic & Accident Investigation Kalamazoo Regional Police 
Academy 

Michigan Criminai Procedure: 
Cases I Problems & Materials 

Michigan Criminal Law: 
Cases I Problems & Materials 

Concealed Weapons and 
Firearms Laws 

Law Enforcement Officers 
Manual on the State Liquor 
Laws and Rules and Regula
tions of the Commission 

Types of Driver Licenses 
I ssued by Michigan 

What Every Driver Must Know 

Bomb Threats and Search 
Techniques 

Constitution of the United 
States 

Collection and Preservation 
of Physical Evidence 

Fingerprinting and Pafm 
Printing 

Ramsdell and McCloskey 

McCloskey, Ramsdell, 
and Schroeder 

Department of State 
Police -

State Liquor Control 
Commission 

Secretary of State 

- Secretary of State 

Department of the 
Treasury 

MLEOTC 

MLEOTC 
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Number of 
Passages 

3 

5 

3 

6 

6 

8 

10 

10 

5 

2 

5 

5 

5 

5 

5 

5 

Index 

44.5 

49.0 

52.2 

51. 3 

44.8 

48.4 

56.7 

49.3 

41. 7 

24.3 

40.5 

63.3 

57.9 

47.3 

52.6 

52.5 
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Table 1 (contd.) 

I 
'. ! 

I 
~f,\l 
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1 

Title 

Latent Prints 

Recognition of Physical 
Evidence 

Radio Communications 

Crime Scene Photography 

Firearms Evidence: Collection 
Marking, Packing, and 
Preservation 

Constitution of the State of 
Michigan 

Civil Disorder Control 

CriminalisNcs 
I './ 

Michigan's"'Sasic Law of 
Arrest and Search and Sei zure 

Defensive Tactics Manual 

Search Warrants Manual 

Law Enforcement and Youth 

, Handbook of Michigan 
Criminal Law and Procedures 

Precision Driving Techniques 

Basic Firearms Training Manual 

Latent Prints 

Michigan Liquor Control Act 
and Rules 

Traffic Accident Investigation 
Manual 

Fundamentals of Criminal 
Investigation 

The Patrol9peration 

" l __ i ____ . __ • __ ·.~_ 

;; I '. 

Number of 
Author /Source 

MLEOTC 

MLEOTC 

MLEOTC 

Depal"tment of State Police 

Department of State Police 

Department of State Police 

Lansing Community College 

MLEOTC 

Department of State Police 

Department of State Police 

Lansing' Community College 

Department of State Police 

Department of State Police 

Department of State Police 

State Liquor Control 
Commission 

J. S. Baker 

C. E. O'Hara 

International Association 
of Chiefs of Police 

-12-

Passages Index 

5 54.3 

5 57.6 

5 51. 4 

5 54.3 

5 43.8 

5 35.3 

5 49.9 

5 48.6 

5 38.7 

5 41. 6 

S 42.9 

5 43.4 

5 38. 1 

5 62.9 

5 58.8 

5 56.3 

5 41. 8 

10 51.5 

10 53.1 

10 51. 7, 

/' -"" 
I . 

,l . __ 

Title 

Michigan Vehicle Code 

Michigan Juvenile Court 
Procedure Sourcebook 

Policy & Procedures Manuals 

Public Rights on Michigan 
Waters 

Michigan Pleasure Boating 

Firearms Training Program 

A Classroom Course in Water 
Safety and Survival 

Michigan Off-Road Vehicle 
Safety Training Course 

Michigan Snowmobile Safety 
Manual 

Michigan Snowmobiler's 
Safety Handbook 

State of Michigan--1977-
Natural Resources Laws 

Natural Resources Rules 
and Orders--1977 

Table 1 (contd.) 

Author /Source 

, Secretary of State 

Office of the Court 
Adm2nistrator, Lansing 

State Department of 
Natural Resources 

State Department of 
Natural Resources 

State Department of 
Natural Resources 

State Department of 
Natural Resources 

State Departmf;'nt of 
Natural Resources 

State Department of 
Natural Resources 

State Department of 
Natural Resources 

Snowmobile Safety and 
Certification Committee 

State Department of 
Natural Resources 

State Department of 
Natural Resources 

Number of 
Passages Index 

10 32.5 

5 45.3 

30 42.3 

5 53.1 

5 69.2 

5 51. 7 

5 45.8 

5 62.2 

5 60.6 

5 49.5 

10 32.0 

10 45.2 

\ 
Based upon the 342 passages of reading sublect matter which were analyzed' 

for reading difficulty, the average readability index is 44.1. Table 2, which. 

follows I provides a, breakdown of the reading difficulty level of the surveyed 

materials. 

An inspection of Table 2 reveals that the bulk of reading subject matter 

analyzed falls into the, "Difficult--Fairly Difficult" range as defined by the 

Farr-Jenkins-Paterson Index. 
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Table 2. 

Readability Analysis of Police Training Matedals 

Reading Ease Category Index* Percent of Subject Matter 

Very Difficult o - 29 • 10 

Difficult 30 SO .42 

Fairly Difficult 51 - 59 .29 

Standard 60 - 69 . 13 

Fairly E'asy 70 - 79 .04 

Easy 80 & above .02 

X = 44.1 100% 

*Farr-lenkins-Paterson Index based upon 342 sampled passages. 

Examination Development 

Two different types of reading compreh.ension items were generated by 

Wollack & Associates. One hundred (100) items were prepared utili zing the 

traditional reading comprehension format cwhich consisted ofYseveral paragraphs-, 

followed by a number of related questions. A second item pool, also consisting 

of 100 items, relied upon a somewhat different format. Brief statements con

sist~\ng of one or two sentences were followed by a few related questions. The 

latter format, while somewhat (;more inferential than the former, did not require 

the applicant to comb through lengthy passages in responding to questions. 

The two item pools were administered to criminal justice classes at Ferris State 

College and Lansing Community Coilege for the purpose of conducting an item 

analysis. The two item pools were administered to 197 students. At Ferris, il 
the students were both juniors and seniors from a variety of disciplines. The ~: 
Lansing students were sophomores enrolled in criminal justice classes. The 

item~'rynalysis was conducted using a program at the Michigan State University 

Testing Office. The intent of this item analysis was to select from each of 

the two item pools those so items which have the best item characteristics 

and are most representative of the job content domain. 
c· 

Federal guidelines permit the claim of content validity for well-developed 
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measures. The best approach to the development of examinations, to assure 
() 

reliability, is the psychometric technique of item analysis. I h the development 

of a reading comprehension examination, it is desirable to include items which 

correlate highly with other items in the test. To the extent that a high degr~e 

of intercorrelation exists among test items, the examination is said to possess /' 
f, 

some degree of internal consistency reliability. In addition to assuring a high 

degree of reliability, item analysis procedures are recognized as highly important 

for identifyiIDg those test items which result in maximum variability anddiscrim

inability among the scores of those individuals tested. An additional objective of 

item analysis is to evaluate the. responses of each test item to determine wh~ther

the items are of an appropriate level of difficulty, and, further, whether the 

item alternatives make, a meaningful contribution to the examination pretess (i .e., 

do they discriminate). 

Table 3, which follows, presents the item characteristics of the two reading 

comprehension exami nations. 

Table 3. 

Item Characteristics of Two Reading Comprehension Examinations 

Item Characteristics Traditional Format Brief Format 

N umber of Items 

Mean Readability Index 

Mean Item Difficulty Index 

Mean Item Discrimination Index 

K-R 20 Reliability 

Standard Error of Measurement 

" \ 

SO SO 

43.58 43.26 

21 26 '\ 

28 34 

0.83 0.87 

2.53 2.67 

An inspection of Table 3 shows that each of the two examinations was SO items 

in length. The mean readability level for the traditional (paragraph) format 
CJ 

was 43.58 as compared with a mean readability level of 43.26 for the brief 

(sentence) format. Both examinations correspond very closely to the readability 

analysis of the job and training materials. It should be recalled that the mean 

readability index for those sampled materials was 44.1. Therefore, the mean 

readability index of both examinations is regarded as b~ing virtually identical 
,( 

with the readability analysis of the 342 sampled passages. The mean item difficulty 

indices for the traditional and brief format examinations are 21 and 26 respectively. 
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The difficulty index is the proportion of the total group who got the item wrong. 

A "high index would indicate a difficult. item, while a low index would indicate an 

easy item. The difficulty values obtained for .poth examinations are considered 

to be optimal. The !TIean item discrimination indices for the traditional and bdef 

format examinations are 28 and 34 respectively. The index of discrimination is 

the difference between the proportion of the·· upper group wHo got an item right 

and the proportion of the 10Wel" group who got the item right. This index is 

dependent upon the difficulty of an item. The obtained discrimination index 

values are considered to be acceptable. The irtternat consistency reliability of 

the examinations was computed utilizing the IIKuder-Ricl;\ardson 2011 reliability 

formula. The coefficients for the traditional and brief format examinations were 

0.83 and 0.87 respectively. Both values are regarded as high levels of reliability 

given that the examinations are 50 items in length. The standard error of measure

ment for the traditional format examination was 2.53 as compared with 2.67 for the 

brief format examination. I n the opinion of Wollack & Associates, the item analysis 

data reported herein are very satisfactory and describe two examinations whose 

item characteristics are favorable. WOllack & Associates believes that the data 

strongly support a conclusion of content validity for both examinations. 

The reading comprehension examinations are considered to be power tests rathel" 

than speeded tests. The time limit to be imposed on this examination is for 

administrative purposes only. A subsequent administration of these tests was 

used for the purpose of determining time limits. J. P. Guilford (1956) defi nes 

a power test as one which is finished by at least 75% of the examinees . 

Alternate Showing Analysis 

The objective of this aspect of the research study was to comply with\,the 

Federal Uniform Guidelines on Employee Selection (1978) pertaining to a consider

ation of alternative selection procedures and alternative methods of use ... The 

two reading comprehension examinations previously described were. developed 

specifically for the purpose of addressing this requirement. This analysis was 

undertaken to determine whether one of the two alternative methodologies for 

measuring reading comprehension might have a lesser impact upon minorities. 

Both reading comprehension examinations are considered to be job-related and 

valid to the same degree. Therefore, the choice of the item format to be 

adopted for the final examination form would depend upon any differential 

)\ 
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shoWin,9 of adverse impact. Naturally an 
upon p' t ' ro ected classes and b . 
preferred. emg equally 

examination form h . 
. avmg less impact 

valid to other alternati~es 
Would be 

I n order' to conduct th' 
IS stUdy it was nec 

throughout the State to provl'de' essary to contact poli d 
samples of mino 't ce epartments 

police officers. In r rl y and non m' , 
a I, a total of 229 po" f ' - morlty incumbent 

Were white and 63 

of the two samples, 

Ice 0 flcers were te t d . 
of Whom were minority T b s e ,166 of Whom 

. a Ie 4 details th . 
e raCial composition 

Table 4. 
Racial CompOSition 

of Normative Samples 

Racial Grpup 
Number. 

White 

Black 166 

Hispanic 55 

Asian 6 

American Indian 
1 

1 -
229 

Appendix F is the letter which 
for the was sent by the MLEOTC ' . 

purpose of SOliCiting participation in t ' to police departments 
letter spells out gUidelines fi ' , hiS phase '.of the research That 
t t or participation of inc . 
es tryout, These guidelines were f 'h umbent .police officers in this 

incorp . urms ed by W" k 
orated within the MLEOTC 0 ac & ASSociates and 

ff' letter Sp'Qcifi If 
o Icel~S on patrol and no older than 35' . '- Ica y, the sample was limited to 
an importa t ., years of age Th' . 

n requirement in order t ~ • IS Was thought to be 
sample and the typical J'ob . 0 assure cOmparability between th ' 

, . applicants Who e normative 
Police departments were ad' d are characteristically' in' their I 

Vise to provid f ear y 20s 
considered to be fully satisfactory in " e 0 fieers Whose job performance is • 

send ,Officers Whose job performance lea respects. They were cautioned not to 

unsatisfactory. On the other hand th
ve1s 

were regarded as being substantially 
very best . ' ey were adVised ' 

. people as this would not b against sending only the 
e regarded as 

a representative sample. Most 
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importantly, police departments were asked to provide officers who are sincere 

and motivated to do their best. Table 5 identifies the composition of the normative 

sample, including agency types, agencies, and the number of white and non-white 

officers sampled. 

Table 5. 

Normative Sample for Basic Literacy Examination 

Agency Type /Departments 

Michigan State Police 

D 

Detroit Police Department 

Large Cities, Villages, Townships 

Ann Arbor Police Department 
Flint Police Department 
Grand Rapids Police Department 
Lansing Police Department 
Pontiac Police Department 
Saginaw Police Department 
Southfield Police Department 
Sterling Heights Police Department 
Taylor Police Department 
Warren Police Department 

Subtotal 

Medium Cities, Villages, Townships 

Allen Park Police Department 
Bay City Police Department 
Ecorse Police Department 
Hamtramck Police Department 
I nkster Police Department 
Lincoln Park Police Department 
Marquette Police Department 
Mt. Clemens Police Department 
Portage Police Department 
Port Huron Police Department 
River Rouge Police Department 
Sault Ste. Marie Police Department 
Wayne Police Department 
Wyandotte Police Department 

" 

Subtotal 

7 I 

White 
Officers Tested 
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28 

22 

2 
2 
2 
2 
2 
2 
3 
4 
2 
2 

23 

1 
3 
o 
2 
o 
2 
3 
1 
2 
2 
1 
2 
1 
2 

22 

Non-White 
Officers Tested * 

15 

24 

2 
2 
2 
2 
1 
1 
o 
o 
o 
o 

10 

o 
o 
2 
o 
2 
o 
o 
1 
o 
o 
1 
o 
o 
o 
6 
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Table 5 (contd.) 

Agency Type IDepartments> 

Small Cities, Villages, Townships 

Bloomfield Hills Police Department 
Burton Police Department 
Claw~on Police Department 
Fenton Police Department 
Flushing Police Department 
Grand Blanc Twp. Police Department 
Holly Police Department 
Ishpeming Police Department 
Mt. Morris Twp. Police Department 
Negaunee Police Department 
Northern Michigan University 
Northvi lie Police Department 
Oakland University 
Oxford Police Department 
Walled Lake Police Department 
Western Michigan University 
White Lake Twp. Police Department 
Wixom Police Department 

Small Sheriff Departments 

Barry County 
Chippewa County 
Jackson County 
Ma rq uette County 
Midland County 
Montcalm County 

Large Sheriff Departments 

Allegan County 
Bay County 
Eaton County'" 
I ngham County 
Kent County 
Lapeer County 
Macomb County 
Monroe County 
Oakla;:-ad County 
Ottawa County 
St. Clair County 
Wayne County 

Subtotal 

Subtotal 

Subtotal 

White 
Officers Tested 

-19-

2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
2 
1 

20 

1 
1 
2 
1 
1 
1 

7 

2 
3 
3 
3 
4 
2 
5 
5 
2 
2 
3 
2 

36 

Non-White 
Officers T ested* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 

2 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
3 
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Table 5 (tontd.) 

Agency Type IDepartments 

Department of Natural Resources 

Parks 
Kalamazoo Co. Parks & Recreation 

Airports 

Tri-County Airport 

Railroads 

Conrail 
Chessie 

Subtotals 

White 
Officers Tested 

3 

1 

2 
.1 

8 

Non-White 
Officers Tested * 

2 

o 

o 

o 
o 
2 

*One non-white officer was unable to participate in the testing. Therefore., 
the non-white sample was 63 rather than 64 . 

Section 5H of the Uniform Guidelines specifies: "Where cutoff scores are used, 

they should normally be set so as to be reasonable and consistent with normal 

expectations of acceptable proficiency within> the work force.'" Of course, the 

matter of what is reasonable and consistent with such expectations of job pro

ficiency is intrinsically judgmental ~ The use of a normative sample comprised 

of job incumbents is intended to provide a basis for .making this judgment. It 

" should be sf1tiwn that any cutoff score adopted for use would have the effect 

of passi~9 the vast majority of incumbent officers f,n the normative sample. 

Therefore, the 15th percentile was selected f~r the purpose of establishing, the 

cutoff score. I n other words I a cutoff score wou.ld be established ~n each form 

of tn,efe9ding comprehension examinations such that an overall acceptance rate 
& d r f of S5% would be produced. Wollack & Associates believes that the a op Ion 0 

this low cutoff score is certainly compatible with the language of; the Guidelines 

calling for reasonableness. The effect of such a cutoff is to eliminate only 

those individuals whose reading comprehension skills are extremely low relative 

to the incumbent' officer sample. 
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Table 6 provides, a comparison of test performance on the reading comprehension 

examinations for white and non-white officers. 

Table, 6. 

Comparison of Reading Comprehension Test Performance by Racial Groups 

Test 

FORM A 

FORM B 

Statistics 

Mean 
Standard Deviation 
Acceptance Rates 

Mean 
Standard Deviation 
Acceptance Rates 

Whites 

(N = 166) 

41. 71 
.... 4.42 

.92 

44.36 
3.77 
.89 

Non-Whites 

(N = 63) 

37.40 
5.50 

.75 

40.43 
5.58 
.75 

Form A of the reading comprehension examination consists of the brief format 

items previously described. Form B consists of the traditional format items. 

A comparison of the test descriptive statistics is presented above in Table 6. 

The mean test scores of whites and non-w,hites on the two examination forms 

are actually quite close, with a difference of approximately one standard' 

deviation in favor of the white officers. Using the 85% acceptance rate rule 

of thumb, a raw score cutoff of 36 was adopted for FOrm A and a raw score 

cutoff of 39 was adopted for Form B. It should be noted that the use of 

these raw score cutoffs produced an overall acceptance rate roughly equal to 

85%. There is little to choose between the two examinatiqn forms with respect 

to the relative performance of the two racial groups. For Form A, the white 

officers passed at a 92% rate, while the non-whites passed at a 75% rate. The 

minority acceptance rate as a percentage of the white acc.<2ptance rate is ap

proximately 8~!%. On Fot~m B, the white officers passed at an 89% rate, while 

the minority officers passed at a 75% rate. For Form B, the minority acceptance 

rate as a percentage of the white acceptance rate is 84%. Therefore, the 

minority ~fficers fared somewhat better in relation to the white officers on Form 

B of the examination, though the difference between the two forms is regarded 
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as being small. It should be noted that neither form of the reading comprehension 

examinaUon produced an adverse impact against the minority officers under the 

G Od 1° Because the minority 

o 

80% rule recognized by the Federal Uniform UI e meso 
acceptance rate relative to the white acceptance rate was somewhat better on 

Form B of the examination (traditional format), it is recommended that FQJ'm B 

be adopted for use within the final form of the examination. A raw score cutoff 

of 39 has been recommended. 
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IV. WRITING SKILLS EXAMINATION 

The statewide job analysis by Personnel Research Consultants identified 16 core 

,tasKs involving writing skills by police officers. These findings, are consistent 

with numerous research studies previously conducted of police officer job require

ments. The preparation of reports by police personnel is a frequent and 

"important job requirement. ' It is, therefore, justified to undertake the develop

ment of a writing skills examination which is job-related to the requirements of 

law enforcement officers. 

The Report Writing SUt°vey Form 

I n order to obtain a more precise description of police patrol officer 

report writing requirements, a survey questionnaire was prepared which is 
" I' 

entitled: Report Writing Survey Form for Law Enforcement Officers ~see Appendix 

G) ° This survey form consisted of three subsectio~s. Part I requested the 

names of report forms utilized by patrol officers in the surveyed police departments 

for each of the 16 core tasks requiring writing skills which were identified in the 

Kohls and Berner job analysis study. Respondents were asked to identify by 

name, for each cote writing-related task, the form or forms which patrol officers 

must complete in oreler to carry out the particular job behavior identified. 

Additionally, respondents were asked to indicate the frequency of usage (per 

month) of each identified form. 

Part II of the survey questionnaire requested specific information regarding 
() " 

the purpose of each report form whicl) was identified in Part I. For report 

forms which. were uti Ii zed at least once a month, respondents were requested 

to provide the following information: (1) purpose of the report, including 

why it is used, who uses it , and for w hat reason, and ( 2) when to use the 

report, including scheduled usage and the circumstanceSf under which the 

report is completed. In addition to providing the above stated information, 

respondents were instructed to attach documentary information illustrating or 

explaining report writing procedures in their departments. These materials 

included copies of completed forms and reports taken from files which were 

appended to the questionnaire. 

Part 11,,1 of the survey questionnaire requested that respondents supply ratings 

for factors in evaluating completed reports. These factors were derived from 
i 
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an analysis of the completed report forms (see Appendix H) as well as previous 

related job analysis studies of police patrol officers. Using the five point scale 

shown below, respondents were asked to evaluate each report writing factor to 

determine .its degree of importance in evaluating the quality of completed nar

rative field reports. 

Rating 

1 
2 
3 
4 
5 

Importance 

Little Importance 
Some Importance 
Important 
Very Important 
Critically Important 

The five factors which were identified included: Clarity, Grammar, Spelling, 

Detail, and Word Usage. These factors will be discussed in greater detail 

in the following section of this chapter. The purpose of this aspect of the 

questionnaire survey was to determine the appropriate relative emphasis to 

be accorded each writing skills area in the preparation of an examination. 

The completed report writing survey forms which constitute the basis for the 

examination development are included as Appendix I. 

Fifty-two (52) law enforcement agencies were contacted for the purpose of 

soliciting their participation in completing the previously-described survey 

questionnaire. Of that number, 39 agencies (i. e., 73.6%) responded by returning 

a questionnaire. Thirty-two (32) questionnaires were properly completed in all 

respects. The remaining questionnaires were incomplete in one or more aspects. 

Appendix J is the Response Control Roster prepared by the MLEOTC staff 

documenting the adequacy of the questionnaires submitted by department. Table 

--~--------- -----
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Table 7. 

Departments Providing Data Base 
for Report Writing Survey 

1. Adrian Police Department 

2. Ann Arbor Police Department 

3. Buchanan Police Department 

4. Cheboygan County Sheriff's Department 

5. Clay Township Police Department 

6. Clinton Township Police Oepartment 

7. Conrail Police Department 

8. Ferris State College Department of Public Safety 
9. Flint Police Department 

10. Genesee County Parks & Recreation Commission 

11. Gladwin County Sheriff's Department 

12. Grand Trunk Railroad Police 

13. Grosse lie Police Department 

Grosse Pointe Shores Department of Public Safety 

Ingham County Sheriff's Department 

Kalamazoo Township Police Department 

Kent County Sheriff's Department 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2l. 

22. 

Lansing Community College Department of Public Safety 

Lapeer County Sheriff's Department 

Lenawee County Shedff's Department 

Livonia Police Department 

Ludington Police Department 

23. Michigan State PoHce 

24. Midland Police Department 

25. Norton Shores Police Department 

26. Owosso Police Department 

27. Oxford Police Depa'-tment 

28. Redford Township Police Department 

29. Royat Oak Police Department 

30. Saginaw County Sheriff's Department 

31. Sault Ste. Marie Police Department 

32. Tecumseh Police Department 

33. Washtenaw County SheriJf1s Department 

34. Westland Police Department 

35. Woodhaven Police Department 
I; 
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Table 8 lists the 16 core writing skills tasks identified in the statewide job 

analysis study performed by Personnel Research Consultants. For each task, 

the average number of field reports completed by patrol officers is provided. 

These data have been derived from the previously described report writing 

survey forms. 

Table 8. 

Description of Field Report Usage 
by Patrol Officer Job Tasks (N = 35) 

Report Writing Requirement 

Document chai n of custody for 
evidence 

Obtain search warrants and lor 
make proper return 

Record location of physical 
evidence at scene 

Record confessions in writing 

Prepare felony complaint forms 
for warrant authorization 

Summarize . • . statements of 
witnesses and complainants 

Take statements of witnesses 

Prepare criminal case summary 
sheet for prosecution 

Prepare misdemeanor complaint 
forms for warrant authorization 

Transcribe field notes for reports 

Complete standard accident 
report form (UD-l0) 

Write narrative reports 

Complete DUI L arrest reports 

Record circumstances regarding 
traffic citation 

Complete incident reports by 
checking boxes, etc. 

Make entries in individual 
patrol log 
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# of Report Forms 
Which Are Required 

2.5 

1.9 

1.8 

1.6 

2.3 

1.6 

1.3 

1.4 

1.9 

1.7 

1.7 

2.0 

2.8 

1.6 

3.2 

1.1 

30.4 

~"""lL" _-c:---. ~ -,--,.-"---~~'--.~--.-,-~ ~'.~--- -r-.: ~-.--:s-._:~>-
" 

\ . 
f / 

.. - ,. t;t,' 

'\ ::: 
• , I, 

.' 

---.. " -.~. ---- -~-----~~ --------_._--

/ ' 
1/ 

An inspection of Tabel 8 on the preceding page indicates the patrol officer in a 

given month completes an average of 30.4 report forms in conjunction with the 

16 identified report writing requirements. The range of reports is substantial 

and includes both narrative as well as brief checklist type formats. It is the 

opinion of Wollack & Associates that these data support the usage of a pre-employ-

ment writing skills examination for screening job applicants. 

Table 9 details the relative importance of the various report writing requirements. 

The five report writing requirements were: '.\ 

Clarity: 

Grammar: 

Spelling: 

Detail: 

Word Usage: 

I s the description of persons or events 
unambiguous and understandable'? 

Is the language of the report grammatically 
correct? 

Are the words correctly spelled? 

I s the description of persons or events 
detailE)d enough to provide a full account 
of the facts? 

Are the worqs used correctly? 

1(\, 
. The previously-described five-point rating scale was utilized . fd~~jhe. purpose of 
determining the relative importance of the various writing skIll F~qUlremE)nts. 

!I-,:, '" 
\\~, \-
\\ ."~" /y 

Table 9. 

Relative Importance of Report Writing Requirements (N = 32) 

Report Writing Mean Percent 
Req ui rement Importance Rating Weight 

Detaii 4.94 25 

Clarity 4.69 24 

Word Usage 3.56 18 

Grammar 3.34 17 

Spelling 3.22 16 

100% 
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being substantially important in 
All of the writing skills factors were seen as t 

t The relative weights of the various repor 
the evaluation of field repor s. f th mean importance ratings 

d 'ed as percentages 0 e , 
writing factors were erlv f IIDetail 1l and "Clarity" are regarded as 

. ed The factors 0 ." which were summ . , , k'lI "Word Usage, Grammar 
the report writing SIS. 

being most important among , hI e uaJly important report writing 
are reaarded as being roug Y q and IISpellingU 

J 

requirements. 

Examination Development 
items each were prepared for the purpose of, 

Two item pools of 125 , s section of this 
five writing skills identified in the prevlou .& ts 

measuring the consisted of two item types (lr lorm~ 
t The 250 writing skills items 

repor . Shown below are the two types 
for each of the five writing skills factors. 

of formats for each such factor. 

FORMAT B 

FACTOR 

Spelling 

FORMAT A 

Item format requires identification 
of correctly spelled word fro?, 
among three alternative spellings 

Item format requires identification 
of incorrectly spelled wor~ fr~~hin 
among three different wor s 

Grammar 

Clarity 

Detail 

of same word. 

Response requires identification 
of correct grammat!cal us,: from 
among two alternative choices. 

Item format requires identification 
of clearest phrase or sent~nce 
from among three alternatives 
which are independent 

Items require identification ~f , 
most detailed /complete deSCriptions 
among three choices. 

a gi ven sentence. 

Response requires identification d 
of correct grammatical use, base 
u on a single sentence WhiCh, 
m~st be classified as grammatically 
correct or incorrect. 

Item format is based upon a 
subsection of sentence followed 
by three alternatives, r,ather 
than three completely different 
w hole sentences. 

f ' Ie Items are composed 0 a sing 
2ssage, and call for a !udgment 

~f whether the passa~e IS co~; 
plete or incomplete (I.e., Wh ' 
What? Where? When?) 

, 'b ted in a random , ination forms were dlstrl u 
The item formats for the two exam, , . k'l\ was administered to the 

The 250 item pool measuring wntlng SIS 
order. C.ollege and Lansing Community College 

d t at Ferris State same grPtiP of :tu en s 
,~ . 

Ii 
!/ 
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described in the previous chapter on the Reading Comprehension Examination. 

Each student completed the writing skills item pool. Based upon this administra

tion, two 50-item writing skills examinations were prepared. As previously 

described, an item analysis procedure was utilized to assure the selection of 

examination items with acceptable item characteristics. I n addition, the items 

were selected in such a way as to conform with the relative weights for the 

five writing skill item types. These relative weights were determined, as 

previously noted, from the Report Writing Survey Form, Section III. Table 10 

compares the percentage weights of the two examination forms with the job 

analysis for each writing skills factor, 

Table 10. 

Relative Weights for the Five Writing Skills Items 

Percentage Weight Percentage Weight Percentage Weight 
Factor Job Analysis Form A Form B 

Detail 25 24 24 

Clarity 24 24 24 

Word Usage 18 18 18 

Grammar 17 18 -:::'\ 18 

Spelling 16 16 16 

100% 100 100% 

The job analysis showed, for example, that the factor of "Word Usage" received 

an 18% weighting indicating the relative importance of this factor in the evaluation 

of field reports. Therefore, ~ 8% of each of the two exami nation forms were word 

usage items (i. e., 90f 50 items). I n this manner, the sampling of the items and 

their relative emphasis conforms with the job analysis and general requirements 

for content validation. It may be seen from an inspection of Table 10 that the 

percentage weights for each of the five job analysis factors closely correspond 

with the relative emphasis for the five item types in the two examinations. 

In addition to developing two writing skills examinations which have an appropriate 

degree of emphasis in each area, it is necessary to show that the psychometric 

\\ characteristics of the items are acceptable. Table, 11 reports the results of the 

item analysis for the two writing skills examinations. 
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Table 11. 

Item Characteristics of Two Writing Skills Examinations 

Item Characteristics Form A Form 8 

Number of Items 50 50 

Mean Item Difficulty Index 24 25 

Mean Item Discrimination Index 34 35 

K-R 20 ReliabiHty 0.87 0.86 

Standard Error of Measurement 2.60 2.69 

An inspection of Table 11 shows that each of the two examinations contain 50 

items. The mean item difficulty indices for Forms A and 8 are 24 and 25 

respectively, figures which are considered to be very acceptable. The mean 

item discrimination index for Form A is 34 and for Form B 35. These values 

are considered to be quite acceptable. The internal consistency reliability of 

the examinations are 0.87 and 0.86 for FOrms A and 8 respectively. These 

values are regarded as high levels of reliabiUty given an examination of 50 

items in length. The standard error of measurement for Forms A and B 

respectively are 2.60 and 2.69. In the opinion of Wollack & Associates, the 

item analysis data are highly satisfactory and describe examinations with very 

good psychometric qualiti'es. We believe that these data strongly support a 

conclusion of content ya!~~')y for both examination forms. 

\,J 

As with the reading comprehension examination, the writing skills tests are 

regarded to "be power tests rather than speeded tests. Time limits to be 

imposed from the normative analysis would be administrative in purpose only. 

Alter.nate Showing An~~Sis 
The rationale, methodology and sample composition for the alternate showing 

study was previously described in the Reading Comprehension chapter of this 

report. The very same sample w,as utilized for the purpose of performing an 

alternate showing study with the two forms of the writing skHls examinations. 

It'should be" understood that the reasoning behind the choice of tWQ w,riting 

skills forms is identical tcf'the reasoning inc.,support of two reading comprehension 

examinations. It was thought that differences in examination formats might 
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produce more favorable results for some item types with respect to the reduction 

of adverse impact against minorities. 
;=:~ 

The previously-described normative sample was utilized to determine examination 

cutoff scores and the relative impact of both test forms upon the minority officers. 

Table 12 details the comparison of white and non-white officers on the two forms 

of the writing skills tests. 

Table 12. 

Comparison of Writing Skills Test Performance by Racial Groups 

Test 

FORM A 

FORM 8 

Statistics 

Mean 
Stah~ard Deviation 
Acceptance Rates 

Mean 
Standard Deviation 
Acceptance Rates 

Whites 

(N = 166) 

42. 77 
4.18 
.90 

39.99 
4.58 
.89 

Non-Whites 

(N = 63) 

39.40 
4. 1~5 

.71 

37.68 
4.80 
.79 

Table 12, above, shows the means, standard deviations, and acceptance rates 

on the two examination forms for the ,lNhite and non-white officers. For 

examination Form A, a raw score cutoff ,of 35 was adopted as compared with a 

raw score cutoff of 39 on Form B. 80th of these cutoffs produced an overall 

acceptance rate on the writing skills portion of the examination roughly equal 

to 85%. The rationale for adopting this 85% rule of thuml:'~ has been described 

in the preceding chapter. 

Of particular note are the comparative acceptance rates of the two racial groups. 

For Form A I the white acceptance rate is 90% as compared with 71 % for the non

white officers. For this ,examination form, the non-white officers have an 

acceptance rate which is equal to 79% of the acceptance rate for the wliite officers. 

This findit,',g narrowly falls below the 80% rule of thumb established by the Uniform 

Guidelines for the purpose of determining adverse impact. For Form B of the 
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writing ski~ls examination, the acceptanr~e rate for the non-white offic~rs is 

79% as com~ared with 89% for the whit~/ officers. For the latter form of the 

examination, the non-white officel~s have an acceptance rate which is equal 

to approximately 89% of the acceptance rate for white officers. This finding 

for Form B establishes that the use of Form B. with a ·raw score cutoff of 39, 
'\1 

produces no adverse impact against minority officers under the 80% rule. it 
is, theref~:re, recommended that Form B of the w~iting skills examination be 

adopted for use with the recommended cutoff slcore. 

('. 

P 
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V. USE OF THE BASIC LITERACY EXAMINATION 

To facilitate the administrative ease of the basic literacy examination, it is 

recommended that the reading comprehension and writing skills tests be 

combined into a single examination booklet consisting of 100 multiple-choice 

items. The two sections of the examination should be maintained as. separate 

subtests, and two subtest scores should be generated for the respective 

portions of the examin{'ition. The recommended minimum cutoff scores for 

the two subtests have been reported in previous chapters. A time limit 

of 90 minutes is recommended for the 100-item examination. This time limit 

should be sufficient to allow the vast majority of applicants to complete the 

examination. 

The intent of the basic literacy examination is to identify and deselect those 

individuals with very substandard capability to deal with written communications. 

This examination has been developed specifically for the purpose of identifying 

unqualified applicants. It would be an inappropriate use of the basic literacy 

examination t~i attempt to rank order job applicants in order of their test. scores. 

The examination is to be utilized only as a pass-fail instrument. In order to 

obtain a passing score, the applicant must pass both portions of the basic 

literacy examination. Should an applicant fail eithe~ or both subtests, he or 

she is regarded as having failed the entire examination. 

The racial analyses reported in previous chapters indicated that the method of 

examination use which has been recommended produced no adverse impact against 

non-white incumbent police officers in the normative sample" It is generally 

recognized that the use of examinations in a pass-fail manner produces the least 

adverse impact against protected classes. Moreover, a pass-fail strategy is 

considered most appropriate for this examination, because the intent of the 

MLEOTC is to provide a screening device for identifying individuals with inadequate 

literacy skills. Therefore, in no ca~e ~6uld it be regarded as appropriate to 

utilize the, basic literacy examination in a m~nner other than that which has been 

recommended. 

~ 
'" ( It is recognized that in some public agencies, civil service ordinances require 

• i 

the rank ordering of job applicants. Test users are encouraged to use the 

MLEOTC basic literacy examination only for the purpose of initial screening, 
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d if rank ordering is r~quiredJ eligibility should be determined by ot~er m~ans. 
an to contact theMLEOTC for assistance in dealing With 
Test users are encouraged 

such problems. 
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VI. BASIC PHYSICAL SKILLS TEST BATTERY 

UNI FORM GUIDEll NES: CON5'cfiN~"t- VALIDITY 

The following index describes the citations, the corresponding requirements, 

and a listing of reference pages indicating the appropriate sections of this 

validation report which deal explicitly with the content validation requirements 
."-/";.J 

of the Uniform Guidelines on Employee Selection Procedurb::..ladopted by the 

Equal Employment Opportunity Commission, the U. S. Civil Service Commission, 

the U. S. Department of L~bor, and the U. S. Department of Justice (August 

25, 1978). This listing includes an reporting requirements which have been 

designated as being essential for documenting the content validity of employ

ment tests. 

Citation 

15 C (1) 

15 C (3) 

15 C (3) 

15 C (3) 

Req ui rement 

Dates and location (s) of the job analysis 
should be shown. 

A description of the method used to 
analyze the job should be provided. 

Reference 

See: A Job Analysis 
of Police Physical 
Skill' Requirements, 
1979, pp. 5-10 
Appendices A and 0 

Ibid, pp. 1-5 
Appendices C and D 

The work behavior(s), the associated tasks, Ibid, pp. i7-57 
and, if the behavior results in a work 
product, the work products should be 
completely described. 

Measures of criticality and lor importance of ! bid, pp. 20-22 
the work behavior(s) and the method of 
deter-mining these measures should be provided. 
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Citation 

15 C (3) 

15 C (4) 

15 C (4) 

15 C (4) 

15 C (4) 

15 C (5) 

Requirement 

Where the job analysis also identified the 
know ledges , skills, and abilities used in 
work behavior(s), an operational definition 
for each knowledge in terms of a body of 
learned information and for each skill and 
ability in terms of observable behaviors and 
outcomes, and the relationship between each 
knowledge, skill, or ability and each work 
behaviOi~, as well as the method used to 
determine this relationship, should be pro
vided. 

Selection procedures I including those con
structed by or for the user I specific training 
requirements, composites of selection pro
cedures, and any other procedures supported 
by content validity, should be completely and 
explicitly described or attached. 

If commercially available selection procedures" 
are used, they should be described by title, 
form and publisher. 

The behaviors m'~asured or sampled by the 
selection procedure should be explicitly 
described. 

Where the selection procedure purports' to 
measure a knowledge, skill, or ability, 
evidence that the selection procedure meas.,.. 
ures and is a representative sample of the 
knowledge, skill, or ability should be pro
vided. 

C) 
The evidence demonstrating that the selection 
procedure is a representative samp~e of the 
work behavior (s), or a representative sample 
of a knowledge, skill or ability as used as 
part of a work behavior ano necessary for 
that behavior should be provided. 
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Reference 

Ibid, pp. 22-57 

p. 39 
pp. 44-45 
Appendix K 

Not applicable 

pp. 45-49 

pp. 45-49 

pp. 39-50 
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Citation 

15 C (5) 

15 C (5) 

15 C (6) 

15 C (6) 

15 C (7) 

15 C (7) 

15 C (7) 

15 C (7) 

Requirement 

The user should identify the work behavior(s) 
which each item or part of the selection 
procedure is intended to sample or measure. 

Where the selection procedure purports to 
sample a work behavior or to provide a 
sample of a work product, a comparison should 
be provided of the manner, setting, and the 
level of complexity of the selection procedure 
with those of the work situation. 

The alternative selection procedures investi~ 
gated and available evidence of their impact 
should be identified. 

The scope, method, and findings of the 
investigation, and the conclusions reached 
in light of the findings, should be fully 
described. 

The methods considered for use of the 
select,ion procedure . . . and available 
evidence of their impact should be 
described. 

This description should include the rationale 
for choosing the method for operational use, 
and the evidence of the validity and utility 
of the procedure as it is to be used. 

The purpose for which the procedure is to 
be used (e.g., hiring, transfer, promotion) 
should be described. 

If the selection procedure is used with a cutoff 
score, the user should describe the way in 
which normal expectations of proficiency within 
th~ wOt-k force were determined and the way in 
which the cutoff scot"e was determined. 

Reference 

p. 49 

pp. 45-49 

pp. 44-58 

pp. 39-61 

pp. 51-61 

pp. 59-61 

p. 1 

pp. 51-58 

, 
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Citation 

15 C (7) 

15 C (8) 

Requirement 

I n addition, if the selection procedure is to 
be used for ranking, the user should specify 
the evidence showing that a higher score on 
the selection procedure is likely to result in 
better job performance. 

The name, mailing address, and telephone 
number of the person who may be contacted 
for further information about the validity 
study should be provided. 
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Reference 

Not applicable 

William C. Nash 
MLEOTC 
7426 N. Canal Rd. 
Lansing, MI 48913 
(517) - 322-1 946 
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VII. PHYSICAL SKILLS TEST 

I n September, 1979, Wollack. & Associates published a comprehe'osive job analysis 

study: A Job Analysis of Police Physical skill Requirements. The findings of 

that research study clearly suggest the need for a pre-employment physical 

skills examination to screen police officer job applicants. The remainder of 

this chapter details the development /validation of such an examination. 

Based upon a close review of the aforementioned job analysis report, Dr. Merle 

Foss developed a comprehensive preliminary physical skills test battery which 

became the subject of this research study. The battery was comprised of four 

general types of measures: (1) Static Strength, (2) Cardiovascular Endurance, 

(3) Work Sample Tests, and (4) Calisthenic Tests. In addition to these four 

general types of measures, the battery also included a broad range of anthro

pometric and flexibility measures which were to be utilized in a series of 

research studies not directly related to the instant study. Table 13 lists the 

items of the preliminary physical skills test battery. Appendix K contains a 

detailed description of the examination battery events, equipment utilized, and 

other specifics pertaining to the methods of measurement. 

Table 13. 

Preliminary Physical Skills Test Battery 
--------------..-,.)>-----------------

Handgrip 
90 0 Press 
165 0 Press 
90 0 Curl 
1350 Leg Flexion 
135 0 Sit-up 
135 0 Leg Extension 

I. STATI C STRENGTH 

10" Lift 
20" lift 
90° Lift 
1350 Back & leg Lift 
Shoulder Push 
Back Push 
Arm Push 

II. CARDIOVASCULAR ENDURANCE 

Step Test 
.0 

Slow Obstacle Cqurse 
Fast Obstacle Course 
140 lb. Dummy Drag 

Chin-ups 
60 Seconds Sit-ups 

"I. WORK SAMPLES 

IV., CALISTHENICS 
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Half-Mile Run 

140 lb. Dummy Push 
165 lb. Dummy Drag 
95 lb. Carry-Lift 

60 Seconds Pushups 
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Sample Selection 

A saD1lling plan was developed for the purpose of testing incumbent police 

officers with the preliminary examination battery. The agencies from which 

the normative sample was selected are identified in Table 14. 

Table 14. 

Agencies That Participated in Physical Testing 

MICHIGAN STATE (POLICE 

Michigan State Police 

DETROIT POLICE DEPARTMENT 

Detroit Police Department 

LARGE CITIES, VILLAGES AND TOWNSHIPS 

Ann Arbor 
Dearborn 
Dearborn Heights 
Flint 
Grand Rapids 
Lansing 

Livonia 
Pontiac 
Royal Oak 
Southfield 
Warren 

MEDIUM CITIES, VILLAGES AND TOWNSHIPS 

Adrian 
Battle Creek 
Bloomfield Township 
Clinton Township 
East Lansing 
Holland 
Jackson 
Michigan State University 

Muskegon 
Redford Township 
Roseville 
Waterford Township 
Wayne State University 
Westland 
Wyoming 

SMALL CITIES, VILLAGES AND TOWNSHIPS 

Benton Township 
Buena Vista Township 
Canton Township 
DeWitt Township 
Kalamazoo Township 
Kentwood 

LARGE SHERI FFS' DEPARTMENTS 

Berr:jen 
Calhoun 
Eaton 
Genesee 
I ngharil 
Kalamazoo 
Kent 

. ',. 
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Lansing Township 
Mason 
Melvindale 
Meridian Township 
Owosso 
Woodhaven 

Livingston 
Muskegon 
Oakland 
Ottawa 
Saginaw 
Washtenaw 

'. 
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Table 14 (contd.) 

SMALL SHERIFFS' DEPARTMENTS 

Branch 
Gratiot 
Isabella 
Shiawassee 
VanBuren 

RAILROADS 

Grand Trunk & Western 
Norfolk & Western 

AIRPORTS 

Capital City 

DEPARTMENT OF NATURAL RESOURCES 

Department of Natural Resources 

LOCAL PARKS & RECREATION 

Huron IClinton Metro Authority 

Designated departments were telephoned, requesting their participation in the 

test administration, and the purpose of the te~ting was explained. A letter was 

sent to each department that agreed to participate (see Appendix L ) • When 

the reply form with the department's choice of officer(s) indicated was received, 

a letter was sent to each officer (see Appendix M) • This letter indicated the 

purpose of the test, the workshop iocation, date, and equipment' to be brought. 

Table 15, on the following page, identifies the police officer physical skills 

test sample. It should be not~)d that the sample was selected in such a way 

as to assure representativeness with respect to three criYeria: 

sex of officer, and police officer age. 

agency tvpe, ,"". 
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Table 15. 

police Officer Physical Skills Test Sample 

Agencies 

1. Michigan State Police 

Male Officers 
Female Officers 
Totals 

2. 

3. 

Detroit Police Department 

Male Officers 
Female Officers 
Totals 

Large Cities /Villages /Townships 
(100+ Officers) 

Male Officers 
Female Officers 
Totals 

4. Medium Cities IVillages ITownships 
(30-99 Officers) 

Male Officers 
Female Officers 
Totals 

5. Small Cities IVillages ITownships 

6. 

7. 

(1-29 Officers) 

Male Officers 
Female Officers 
Totals 

Large Sheriff D~partments 

Male Officers 
Female Officers 
Totals 

Small Sheriff Departments 

Male Officers 
Female Officers 
Totals 

8. Non-Traditional Agencies I 
(Airports, Dept. of Natura 
Resou~ces, Local Parks and 
RaHroads) 

Male Officers 
Female Officers 
Totals 

GRAND TOT ALS 

Male Officers 
Female Officers 
Totals ... '!' •••••• ., ••••••••• 

f! . '-.. .. .. '-

Age Groues 
21-25 26-30 31 35 

4 
3 
"1 

2 
1 
3 

3 
5 
"8 

1 
10 
IT 

2 
3 
"5 

3 
3 
"6 

0 
0 
0 

0 
0 
() 

15 
25 
40 

, .. 

4 5 
7 5 

11 '-0 

7 
5 

12 

.4 ,- -_" 

4 
9 

13 

4 
9 

13 

2 
5 
"1 

5 
7 

12 

3 
0 
"3 

3 
2 
"5 

32 
44 
76 

5 
8 

f3 

If! 
2 
"6 

3 
2 
"5 

6 
0 
"6 

6 
1 
"1 

2 
0 
2 

1 
1 
2 

32 
19 
Sf 

36-40 

2 
0 
2 

2 
3 
"5 

3 
1 

,4 

3 
o 
"3 

0 
0 
0 

1 
1 
2 

0 
0 
0 

0 
0 
0 

11 
5 

16 

41+ Totals 

1 
0 
1 

1 
0 
1 

2 
1 
3 

o 
o 
() 

1 
1 
2 

1 
1 
2 

0 
0 
0 

1 
0 
1 

7 
3 

fIT 

16 
15 
3f 

17 
17 
34 

16 
18 
34 

11 
21 
32 

11 
9 

20 

16 
13 
29 

5 
0 
"5 

5 
3 
'8 

97 
96 

193 

-----~- ---- - ~.,------ ~------------------------
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Normative Testing 

A total of 193 officers were tested, of which 97 were males and 96 females. 

Officers were selected from five age groupings in a manner roughly proportional 

to their representation in the police patrol officer position. For the purpose of 

conducting a study of the sexual impact of the examination events, approximately 

equal samples of males and females were selected. It should be noted that all 

of the individuals in the normative sample were incumbent officers working the 

patrol assignment. 

In an effort to identify any problems with administration of the testing, a pilot 

test was conducted on December 8, 1980. Five male officers from the Michigan 

State Police Training Division, as well as two female civilians from the MLEOTC 

staff, participated. Test proctors included the Training Council staff and contract

ual staff supplied by Dr. Foss. Minor problems wel~e identified with regard to 

the flow of test takers through the testing process, and appropriate revisions 

were made. 

The actual normative testing was conducted at the Michigan State Police Training 

Academy in accordance with the following schedule: 

Date 

December 15-18, 1980 

January 13-15, 1981 

January 19-21, 1981 

February 3-5, 1981 

February 17-19, 1981 

Agency Tyee 

MSP and Large Cities, Villages & Townships 

Medium and Small Cities, Villages & Townships 

Large and Small Sheriff Departments 

Detroit Police Department (at Detroit) 

All 

Ali test participants were oriented to the testing through an oral presentation 

which described the purpose and content of the test battery. Each participant 
1\ 

completed a background medical questionnaire, read and signed an Informeq 

Conseht Statement, and filled in a Scoring Sheet (see Appendices N, 0, and P). 

Subsequent to the orientation, subjects were instructed to dress in gym clothing 

and shoes of their choosing and were processed through the same sequence of 

seven stations. Appendix Qdiagrams the layout of the test stations and the 

subject flow pattern. A detailed desc::ription of the test administration instructions 
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are contained within Appendix K. 

I t should~j be noted that substantial precautions were taken to assure safety. 

The MLEOTC test coordinator approved subjects to proceed for testing after 

reviewing the screening test results and considering the comments of the 

screening technician. Subjects were also provided written instructions about 

the importance of warming up and stretching prior to being tested; were 

instructed to cool down after completing the test sequence, and were required 

to indicate whether they incurred any apparent injuries while being tested. 

Ihe seven testing stations were manned by a combination of MLEOTC staff, 

:i as well as trained measurement technicians from the University of Michigan 

I 

worki ng under Dr. Foss' supervi sion. 

Selection of Final Test Battery 

A test battery consisting of six events was selected from among the 

25 physical skills tests administered. This battery was selected on the basis 

of the following considerations: (1) cori.prehensiveness in covering the full 

content domain of police officer physiCal skills requirements; (2) comparison 

of male-female performance, and (3) a correlational analysis. The six events 

comprising the MLEOTC physical skills test battery are; 

Combined Handgrip 
Slow Obstacle Course 
165 lb. Dummy Drag 
95 lb. Carry-Lift 
60 Seconds Pushups 
Half-Mile Shuttle Run 

The following is a more detailed description of the examination battery: 

Combined Handgrip. Grip strength is measured with the Smedley Dynamom-

eter which measures right and left gr.ip strength in kg units. The values for 

right and left grip strength are combined. 

Obstacle Run. Subject runs forward a distance of 20 feet, drops 

down and crawlSi through an obstacle which is 6 feet long and 2.5 feet wide, 

runs forward 20 feet, climbs over a 6'.5 foot barrier using hand Ifootholds, 
<,)' 

runs forward 20 feet, runs once around a 2 foot by 4 foot table obstacle 

following a path which requires him Iher to strike an indicator flag at the front 

top edge of the table twice, runs 20 feet back to the wall and scales it without 
:) 
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the advantage of foot or handholds, drops down from the wall and runs 5 feet 

to the "stop" pad. 

165 Dummy Drag. Subject is timed with respect to ability ,to drag a 

165 lb. life-form dummy a distance of 30 feet. 

95 lb. Carry-·Lift. Subject is timed regarding ability to carry a 95 lb. 

duffle bag a distance of 30 feet and to lift and p!ace it upon a table which is 

36 inches high. 

60 Seconds Pushups. Maximum number of pushups is determined based 

upon a 60-second time period. 

Half-Mile Shuttle Run. Time score is recorded to run a distance of 

one-half mile which consists of 15 round trips around markers set 88 feet apart. 

Evidence of Validity 

Three of the examination events are work samples based upon the preyiously 

described job analysis findings. Table 16 presents the three work sample events 

and compares them to the job analysis findings for related types of physicClI 

activities. It may be seen from an inspection of Table 16 that a dose correspond

ence exists between the job analysis findings and the examination events. 

-, 
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Table 16. 

Comparison of Work Sample Tests to Job Analysis Findings 

Job Analysis 

LIFTING /CARRYiNG 

Height of Lift: 
Distance of Carry: 
Weight of Object: 
Officer Unassisted: 
Speed Required: 

DRAGGI NG /PULLI NG 

Distance Moved: 
Weight of Object: 
Officer Unassisted: 
Speed Required: 

2.95 feet 
30.86 feet 
95.37 pounds 
69% 

8% 

25.67 feet 
166.92 pounds 

28% 
34% 

RUNNI NG /CRAWLI NG /CLIMBI NG 

Dlstanc;;e of Run: 
Obstacles Encountered: 
Height of Barriers Climbed 

Hantlholds: 
Footholds: 

Speed Required: 
Distance Crawled: 
Size of Crawlspace: 
Speed Required: 

132 yards 
4.20 
'0 

6.68 feet 
7.06 feet 

26% 
6.78 feet 
2-3 feet 

39% 

Exam Events 

95 POUND CARRY-LIFT 

Examinee carries a 95 lb. duffle 
bag a distance of 30 feet, and 
lifts and places dummy on a 
table which is three feet high. 

165 POUND DUMMY DRAG 

Examinee drags a 165 lb. human 
form dummy a distance of 30 feet. 

OBST ACLE COURSE 

Examinee runs a distance of 105 
feet in which he {she crawls through 
2.5 foot wide culvert of six foot 
length, twice climbs over a 6. 5 
foot wall with hand /footholds, 
and goes around a 21X41 barrier. 

The three previously-described events: the 95 lb. Carry-Lift, 165 lb. Dummy 

Dra§J, and the Obstacle Course correspond quite well to the job analysis findings 

with respect to the previously-described quantitative parametel"s. The remain

ing three examination events are somewhat more abstract than the work samples, 

and depend upon further evidence of construct validity. Table 17 presents 

correlational data for the six-event battery. Of particular note is the correla

tional evidence for the Static Strength, Cardiovascular Endurance, and Calis

thenic measures. 
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Subtests 

Static Strength 

Handgrip 
90 0 Press 
165 0 Press 
90 0 Curl 

,J 

135 0 Leg Flexion 
135 0 Sit-up 
135 0 Leg Extension 
10" .Lift 
20" Lift 
90 0 Lift 
135 0 Back & Leg Lift 
Shoulder Push 
Back Push 
AI~m Push 

II. Cardiovascular Endurance 

Step Test 
Half-Mile Run 

III . Work Samples 

Slow Obstacle Course 
Fast Obstacle Course 
140 lb. Dummy Drag 
140 lb. Dummy Push 
165 lb. Dummy Drag 
95 lb. Carry-Lift 

I V • Calisthenics 

Chin-ups 
60 Seconds Sit-ups 
60 Seconds Pushup$ 

Table 17. 

Correlational Data: Six- Event Battery* 

Combined 
Grip 

73 
71 
70 
65 
70 
64 
70 
65 
56 
55 
61 
61 
66 

55 

51 
65 

Slow Obstacle His lb. Dummy 
Course Drag 

59 
58 
55 

53 

50 

58 
56 

54 
57 

57 

51 
62 
58 
58 
57 
60 
57 
58 
55 

56 

54 
'70 
93 
75 

70 

S1 

*Correlations reported only if r equals lexceeds. 50 
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95 lb. 
Carry-Lift 

66 
68 
66 
65 
63 
64 
63 
62 
57 

53 
55 
50 
60 

57 

69 
66 
70 

60 Seconds 
Pushups 

69 
69 
53 
53 
54 
53 
55 
55 

50 

57 

51 

51 

71 
55 

Half-Mile 
Run 

58 

50 

50 
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The i.hove table presents correlations only for those measures included in the 

six-event battery. Moreover, correlations are reported only if the coefficient 

equals or exceeds r = .50. 

The combined handgrip measure is highly correlated with a variety of static 

strength measures. Obviously, strength is a significant element in a variety 

of job-related physical activities including: dealing with resisting subjects, 

pushing and pulling objects, lifting and carrying, etc. The combined handgrip 

measure appears to be an ideal strength index, in that, it is easily administered 

with a minimum potential for error. More importantly, this single test shows so 

high a correlation with the broad range of strength measures that it provides a 

very useful and valid index of one's static strength. The correlational evidence 

strongly supports thie inclusion of this measure in the examination battery. 

The job analysis study of Wollack & Associates revealed many physically-demanding 

job duties requiring substantial endurance on the part of the officer. Such 

activities involved running, wrestling with subjects, moving heavy objects, and 

so forth. It would be appropriate for this reason to include a measure of cardio

vascular endurance in the examination battery. The half-mile shuttle run is 

such a measure. The data reported in Table 17 indicate a strong correlatipn 

between performance on the half-mile run and trye step test. The step test was 
\ 

included in the preliminary test battery as an alternate method of measuring 
. , 

cardiovascular endurance. Given the substantial correlation between the two 

measures, it is recommended that the half-mile shuttle run be included as an 

event in the examination battery. This suggested event is easily administered, 

in that, there is no potential for the type of measurement error one might 

encounter utilizing the step test. Moreover, the half-mile shuttle run is a 

straightforward, readily administered event whkh requires no special equipment, 

and it may be easi Iy monitored. 

Sixty (60) seconds pushups were also shown' to be a highly valid index of 

upper body strength and endurance. Exercise physiologists regard this type 

of measut4 e as being one of "dynamic muscular endurance ll
• The data reported 

in the previous table tend to bear this out. The 60 seconds pushup measur.e 

is substantially correlated with a broad range of static strength measures, the 

half-mile run, severaf work samples, and other calistrenic tests. Based on 
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the strong correlational showing, it is recommended that this event be adopted 

as part of the final battery, because it provides so valid a measure of upper 

body strength and muscular endurance. 

The work sample measures also proved to be substantially correlated with the 

static strength measures. In particular, the. 165 lb. dummy drag arid the 
" 

95 lb. carry-lift showed the broadest range of correlations with the static 

strength measures. The slow obstacle course proved to be substantially 

correlated with tests covering all four general types of me3sures. While the 

validity of the work sample tests does not depend upon a correlational strategy, 

nevertheless, these intercorrelations do substantially support the inclusion of 

these types of events in the battery. 

Recommended Computational Procedure 

The relative emphasis accorded the various elements of a test is an 

impoy'tant aspect of cqntent validity. The test user has the burden of showing 

that the examination content is weighted in a manner which is consistent with 

the importance and lor criticality of related job"duties. The computational 

procedure for determining one's test .score Sh~J~ld, therefore, take this factor 

into consideration. Table 18, whicr, follows, presents a rationale for weighting 
" 

the examination events . 

)'able 18. 

Weighting of Examination -Events 

Critical Percent 
Job Activity Frequency Weight 

Use of Force 562 22 

Lifting /Carrying lWO 16 

Running 154 06 

Running ICrawling /Climbing 1052 42 

Dragging IPulling 351 14 

2519 100% 
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Exam Events 

Grip IPushups 

95 lb. Carry-Lift 

Half-Mile Run 

Obstacle Course 

165 lb. Dummy Drag 
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Various types of job activities have been identified in the preceding table 

based upon the job analysis. Also shown is the "critical frequency" which 

is merely the total number of related physical incidents, as determined by 

the job analysis, which were of a critical nature. For example, there were 

562 incidents involving the use of force which were regarded as. be,ing critical. 

Using a percentage weight rationale, it is appropriate to assign a 22% weight 

to those examination events which are intended to measure those physical 

skills related to the use of force. This would include the Combined Grip 

Strength measure as well as the 60 Seconds Pushups. Both of these measures, 

in the aggregate, should receive a 22% weight. Therefore, it is appropriate 

to weight each of the two measures by 11 % in order to achieve an aggregate 

weighting of 22%. The activity of lifting and carrying objects should receive 

a 16% weighting, in that, 400 such critical incidents were identified. For, the 

activity of running, 615 critical incidents were identified. Of the activities 

involving running, approximately one-quart.er of those activities involved 

distances of 100 yards or more. Therefore, the percentage weight for the 

Half-Mile Run is based upon 25% of 615 incidents or a critical frequency of 154 

incidents involving running of more than 100 yardS. The relative percentage 

weight for the Half-Mile Run is, therefore, 6%. The,remaining frequency of 

critic!~1 running activities has been combined with the frequencies for crawling 

and climbing to obtain the total of 1,052 critical incidents involving these 

activities. It is appropriate to combine these job activities and their associated 

frequ~7icies, because it is precisely these three physiC;fll skills which are being 

measJ~ed in the Obstacle Course. Based upon the critical frequency of 

1,052 for the combined job activities, a 42% weight for the Obstacle Course (I, 

is derived. Finally, a 14% weighting for the 165 lb. Dummy Drag is based 

upon a critical frequency of 351 for the dragging /pulling of persons. 

I n computing a composite score for the six-event examination battery, the 

following procedure was utilized. 

1. Each of the six scores was transformed to' a T -score with a 

mean of 50 and a standard deviation of 10. 

2. The percentage weights were applied to each of the events 

in accordance with the weighting scheme described above. 

3. A final composite score was calculated by summing the weighted 

T-scores to form a final score which, itself, is aT-score. 
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More details will be provided in the following chapter regarding scoring of 

this examination. 

Comparison of I ncumbent Officers by Sex 

Utilizing this methodology for determining a composite score on the six

event battery, overall scores were determined for the officers in the normative 

sample. Table 19 presents these data separat~ly for male and female officers. 

Table 19. 

Comparison of I ncumbent Officers by Sex 
on Physical Skills Test Battery 

Composite Scores Males % Cum. % Females 9-
0 Cum. 0 

'0 

59 - 60 13 14 14 0 0 0 

57 - 58 24 25 39 0 0 0 
55 56 37 39 78 2 2 2 

53 54 9 9 87 7 8 10 

51 52 5 5 92 9 10 20 
49 - 50 2 2 94 3 3 23 

47 - 48 2 2 96 12 13 36 
45 - 46 2 2 98 12 13 49 
43 - 44 2 2 100 11 12 61 
41 - 42 0 0 100 7 8 69 
39 - 40 0 0 100 13 14 83 
37 38 0 0 100 6 7 90 
35 36 0 0 100 3 3 93 
33 - 34 0 0 100 1 1 94 
31 - 32 0 0 100 1 1 95 
29 30 0 0 100 4 5 100 

96 100% 91 100% 

It should be noted, once again, that by definition the T -score has a mean of 

50. Bearing this i,n mind, it is evident from an inspection of the above table 

that in the combined male-female' police officer sample, the!; vast majority of the 

, I 

i ~ 
! ' 

male officers l?core above the mean, whereas, the great majority of female officers 

1 
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score below the combined mean. The above table describes the distribution of 

test scores, by sex, giving the number, percentage and cumulative percentage 

of officers with composite scores falling within the given intervals. 

The following table summarizes the preceding table and providc.s a clearer 

picture of the magnitude of the disparity between the sexes. 

Table 2,0. 

Comparison of Acceptance Rates by Sex 
for I ncumbent Police Officer Sample 

Cutoffs 

57 

55 

53 

51 

49 

47 

45 

43 

~~.) 

Males 

% 

39 

78 

87 

92 

94 

96 

98 

100 

Females 

g, 
0 

0 

2 

10 

20 

23 

36 

49 

61 

" 

This table compares acceptance rates, by sex, for the male and female offhicers . 
, ) 

The term Hacceptance rate" pertains to a percentage of each sex group W,; 0 

"pass" the examination given a set of hypothetical cutoff scores. For example, 

if a cutoff score on the composite were set at 53, it would result in having 

87% of the male officers pass the examination as compared with only 10% of the 

female officers. By looking at a series of hypothetical cutoffs, it is possible 

to determine for the incumbent police officers what the associated passing 

rates are. The disparity between the sexes is most evident by considering 

the higher hypothetical cutoff scores. I n particular, if a composite cutoff 

of 57 were utilized, it would result in a 39% male passinQJ rate as compared with 
() 

a 0% female passing rate. Even mor~ striking are the results which would 

pertain given a cutoff of 55. The latter hypothetical cutoff would result in 

a 78% passing rate for males as compared with a 2% passing rate for females . 

At the other extreme, a cutoff of 43 would result in a 100% acceptance rate 

of the male officers as compared with a 61% rate for the females. 
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To understiClnd better the basis for the disparity in acceptance rates, one 

must consider the descriptive data by examination event. Table 21 presents 

such descriptive'data for the six-event battery. 

Table 21. 

Descriptive Data: Six-Event Battery (I ncumbents) * 

Event 

l. COMBINED GRIP 

Mean (kgs) 
s.d. 

II. OBSTACLE COURSE 

Mean (seconds) 
s.d. 

III. 165 lb. DRAG 

Mean (seconds) 
s.d. 

IV. 95 lb. CARRY 

Mean (seconds) 
s.d~ 

V. 60 SECONDS PUSHUPS 

Mean (repetitions) 
s.d. 

VI. HALF-MILE RUN 

Mean (seconds) 
s.d. 

Ci 

Males 

120.4 
22.3 

22.1 
15.7 

5.5 
2.2 

5.9 
9.4 

25.0 
13.0 

334.7 
99.9 

Females 

72.5 
14. 1 

48.9 
22.4 

10.3 
4.8 

46.0 
26.5 

11.4 
8.6 

402.6 
99.2 

Overall 

97.1 
30.5 

35.3 
23.5 

7.9 
4.4 

25.6 
28.2 

18.2 
13.0 

368.1 
105.0 

*Officers who were unable to complete an event were assigned a 
score equal to the most deviant, unfavorable score. 

It should l:!e noted. in interpr';ti;'ig~the data in this table that a statistical 

procedure was utilized to take account of individuals who were unable to 

complete an event. '. ~,ather than discarding such data, a statistical procedure 

was applied which;9in essence, penalized those officers who were unable to 

complete the event. The .rule o~!,thumb which was utilized was to assign a 

-53-

.~ • J; 

I 
j 
) ~ 

I 
I 
! ' 
I , 



. ' 

I· .. ·• 
I 

(I 

;:::::=:=:;~ 

~ 1 

c, 

, , 

score equal to the most deviant, unfavorable obtained SCOY'e in the event that 

an officer was unable to complete an element of the examination. 

The difference in mean performance between the sexes is notable for each 

of the six examination events and without exception. I n particular, the 

disparities in mean performance for the obstacle course, 165 lb. dummy drag, 

and the 95 lb. carry-lift wet'e most conspicuous. 

Obviously, the disparities which have been noted are of sufficient magnitude 

to generate concern on the part of those individuals associated with this 

test development project. Subsequent to the incumbent normative testing, 

a substantial effort was made to identify those particular elements of the 

examination battery \irhich might have accounted for the result with an eye 

towards a po~sible redesign or modification of test equipment. As a result 

of an intensive review of the test content, two events were modified with 

the hope that female performance might be improved. I n particular, the 

grips for the 95 lb. duffle bag were improved, and the height of the table 

upon which the bag is to be placed was reduced from 36 inches to 32 inches. 

It was thought that the latter modification was fully justified, because the 

32 inch height tends to be more consistent with the job analysis findings. 

The second modification involved the 6.5 foot barrier utilized in the obstacle 

course. In the normative tryout, hand/footholds were used on one side of 

the barrier, however, the examinee had no such holds on the backside of the 

wall. It should be recalled that the obstacle course requires the examinee to 
) -~ 

scale the wall in both/directions. Because the solid wall proved to be so 

} substantial a bari~ier to women, a decision was made to modify the barr.ier to 
;:~,\ 

7 I 

place hand /footholds on both sides. Moreover, this change also conforms 

more closely to the job analysis findings. 

Administration of the Modified Battery 

After these modifications were made, it became necessary to implement 

the revised examination to determine if the changes had any impact upon the 

performance of women. A sample of college students at Ferris State College 

were available for the purpose of this examination tryout. This sample 

consisted of 29 males and 26 females. It should be noted that the students 

were in-the Criminal Justice Program and' had no special background or training 
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which would render them unrepresentative of the typical job applicant. In 

particular, it should be noted that these students were not physical education 
majors. 

The modified six-event examination battery was administered by tlie MLEOTC 

staff at Ferris State College on April 30-May 1, 1981. The following table provides 

descriptive dat~' on the revised examination battery, showing results by sex. 

Descriptive .Data: 

Event 

I. COMBINED GRIP 

Mean 
s.d. 

II. OBSTACLE COURSE 

Mean 
s.d. 

III. 165 lb. DRAG 

Mean 
s. d. 

IV. 95 lb. CARRY 

Mean 
s.d. 

V. 60 SECONDS PUSHUPS 

Mean 
s. d. 

VI. HALF-MILE RUN 

Mean 
s.d. 

Table 22. 

Revised Test Battery (Students) * 

Males 

120.9 
14.5 

15.4 
3.2 

5.3 
6. 1 

4. 1 
0.6 

42.9 
18.9 

234.5 
20.5 

Females 

67.7 
9.5 

34.2 
13.2 

8.6 
2.1 

12.2 
8.2 

8.0 
7.3 

303.3 
30.4 

Overall 

95.8 
29.5 

24.3 
13.3 

6.8 
2.2 

8.0 
6.9 

26.4 
22.8 

267.0 
43.0 

*Students who were unable to complete an event were assigned a 
score equal to the most deviant, unfavorable score. 
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A number of things are evident from the data in the revised test b~ttery. 

First, the vast discrepancy which was evident in the test scores of male 

and female officers on the 95 lb. carry-lift was greatly reduced as a result 

of the modifications which have been made. On the obstacle course, which 

had also been modified, test scores for male and female officers alike improved. 

However, a much greater degree of improvement in the female test scores on 

the obstacle course was evident. By and large, the most conspicuous 

differences between the student and incumbent samples were not confined to 

male-female comparisons. I n general, the performance level of the students 

was considerably superior to that of the incumbent officers. Scores on the 

two events which had been modified showed considerable improvement as one 

would expect. Therefore, it is reasonable to attribute such improvement to 

the modifications rather than to fundamental differences in physical skills 

between the two samples. However, some clear differences were evident 

in other elements of the battery which had not been modified. In par'ticular, 

male students had a mean of 42.9 pushups as compared with a mean of 25.6 

for male officers. The difference in performance for the female samples' was 

smaller, but tended to favor the incumbents. On the half~mile shuttle run, 

the disparity in favor of the student sample was substantial. Male and 

female students alike had mean scores which were approximately 100 seconds 

faster than comparable mean scores for the incumbents. 

An interesting comparison between the poliG~ officer and student sampl~s 

concerns the pel~centage of examinees who were unable to complete one or 

more examination events, i. e., examinees who were unable to scale the 6.5 

foot wall in the obstacle course; examinees unable to lift the 95 lb. bag or 

drag the 16!5 lb. dummy; examinees who could not do even one pushup, arid 

examinees unable to complete the half-mile run. Table 23 compares the officer \ 

and student samples by sex with respect to the percentage of examinees who 

failed to complete these examination events. \' 

f " , 
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I 
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Table 23. 

Percent of Examinees Who Failed to Complete Events 

Event 

ObstacleCourse* 

165 lb. Dummy Drag 

95 lb. Carry-Lift* 

60 Seconds Pushups 

Half-Mile Run 

Overall 

Sex 

Male 
Female 

Maie 
Female 

Mal~ 
Female 

Male 
Females 

Male 
Female 

Male 
Female 

Officers 
9" o 

5 
44 

o 
5 

1 
50 

2 
11 

7 
17 

15 
73 

*Event modified for .. administration to student sample 

Students 

% 

o 
27 

o 
,0 

o 
4 

o 
19 

o 
o 

o 
42 

The male students in the Ferris sample were all capable of completing all of the 

events. This compares with the incumbent officer sample of males in which a 

low percentage of such officers were unable to complete the events. I n the 

aggregate, 15% of the male officers were unable to complete one or more of 
.' ~ 

the examination events. The percentage of such female offiGers was 73% as compared 

with a 42% figure for the female students. The 73% figure is probably somewhat 

overestimated, becallse of the examination modifications which were made following 

the normative testing. For the 95 lb. carry-lift, the percentage of female 

officers unable to complete that event was 50% as compared with 4% of the female 

students. This disparity must largely be attributed to the modification in the 

design of the event. The same is true for the obstacle course where female 

performance vastly improved as a result of the modifications. Taking the two 

modifications into account, it is reasonable to assume tha.t the percentage of 

examinees in the two female samples who failed to complete the events would be 

equal. In the view of Wollack & Associates, the most significant conclusion 

as a result of the two test administrations is that the examination battery, 

even with the modifications that were made, substantially favors males • 

-57-

I 
! 
I 
r 
• 

I,: f 

i .... 
0 



o 

o 

() 

a 

.. 

n o 

, . 

. 0 

-, 

" 
Cb 

p 

'0 

P I 

II' 

While the elements of the examination battery, we believe, are highly job-related 

and valid, the impact of this examination upon \,females is certainly a matter of 

concern. While a definite effort was made to' select subtests which have as 

"liUle' sexugJ impaGt as possible, it soon became \evident il1 the test.tryouts 

that any combination of events selected would lile apt to produce a comparable 

'. degree of adverse impact against women. 
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VIII. USE OF THE PHYSICAL SKILLS EXAMINATION 

The six-eve!1t battery described in the preceding chapter of this report is to 

be used as a screening device for establishing minimal physical standards. As 

such, one should consider the most appropriate, defensible methods of examina-
G' . 

tion use while bearing this objective iin mind. Without a doubt, the method by 

which an examination is implemented ~lnd interpreted is as much a consideration 

in determining its adequacy and fairri~~ss as is the content of the examination. 

A Pass-Fail Examination 

The MLEOTC physical skills test ,'battery is a basic competency examination 

and, as such, is to be scored as a pqss-fail examination. It is widely recog

nized that the use of test score data lin this fashion generates the I'east adverse 

impact against protected classes. This factor is certainly a consideration in 

determining a strategy for implementing these basic 'competency examinations. 

More directly, however, one must conj~ider the primary purpose for this examina

tion. The objective of this test is to identify those candidates who hqve 

glod physical skills and who are most suited for performing the job duties of 

,~\ police officer. Moreover, the examination program seeks to eliminate those 

lc>b applicants whose physical skills are below average" and are, t,l:lerefore, un-
t_· 

qualified to perform the job duties of the patrol officer. These considerations 

justify the adoption of a minimal cutting score below which job applicants are 

regarded as unacceptable for selection as police officers. 

I t was previously noted in the preceding chapter that the examination battery 

was modified slightly as a result of problems identified in the initi'al testing 

process with incumbel1t (personnel. The fact that some examination events were 

changed subsequent to the incumbent testing, strongly suggests the need for 
cD 

additional data gathering to provide a normative basis for determining an 

examination cutoff. It is re'commended that this normative analysis be performed 

with job applicants rather than incumbent personnel. Certainly, the matter of 

female impact is of primary consideration in deciding upon an implementation 

strategy. The use of job appli'cants as a normative sample would perinit a 

tomparison of acceptance rates for actual. .. applicants rather than incumbent 
per50nne!:.~ -
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Wolla/;I;: & Associates recommends thut the examination be implemented for the 

purpose of data collection to establish cutoffs. On an interim basis, it would 

be appropriate to utilize the best available information fo~ determining test 

cutoffs(';pres. It should be l-'ecognized that as the data base accrues and the 

sample',:v:i:omes larger, it will be possible to e~tablish cutoff scores with a 

greater degree of certainty than would prevuiI during the interim period. 

It is, moreover, assumed that there would be changes in the recommended 

cu~off scores as additional in formation is collected. 

Me~od of Test Scoring, 

The previously reported procedures for scoring the six event battery 

should prevail during the data-collection phase for actual job applicants. 

Specifically, each of the six scales should be converted to a standardized 

score and 'multipiied by the appropriate weight, .as determined by the job 

analysis data. It is recommended that a policy be adopted whel~ein those 

applicants who are unable to complete a particular event are assigned, for 

th':1t event, a test score equivalent to the most negative obtained score. The 

importance of this procedure is to assure that no individual will be eliminated 

from the examination on the basis of a failure to complete a single event. This 

provides an important safeguard, in that, it bases the pass-fail decision upon 

a composite score rather than a single event. This; type of procedure is 

intended to promote female employment in law enforcement. While it may be 

justified to eliminate a candidate entirely on the basis of a fa&lure to perform 

an important examination event, nevertheless I this procedure is not being . 

recommended. In this sense, the examination extends to such individuals who 

at'e unable to complete one or more events the opportunity to compensate for 

such deficiencies by demonstrating stron,ger performance on the remaining 

examination~:'-.'!Jeas ures. 

Wollack & Associates strongly believes that the six-event battery is substantially 

job-related and provides a comprehensive :T1eas~re of relevant physical skills. 

Throughout the t~st development /vaiidatiqn effort, all ,parties concerned were 

extremely mindful of the po~ential :adverse impact of any such measures upon 

female applicants. We ,·egat:d. the t'epresentation of females in law enforcement 

to be a worthwhile and imp~rtant '~jettive. The examir)ation should nOJ be 
", 

an absolute barrier to such' employmef1~ opportunities for women. On the other 
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hand, a substantial discrepancy in physical performance between the two sexes 

is evident. This finding is not particularly surprising in view of the self-

evident differences in the physical structure of males and females. The 

prE;!ceding job analysis, which provides the basis for this examination has shown 

a substantial physical skills requirement in the patrol officer's job. ' It is, there

fore, necessary to counterbalance the objectives of public safety and nondiscrimina

tion ~n e.mployment. Wollack & Associates believes that the implementation of this 
exammatlon should be consistent with both objectives. 
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