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FORWARD 

This ,guide presents a brief review of the low~ State 
Employment Service test development programo Includ
ed are the basic requirements for a test development 
study , experimental designs employed , clues that may 
indicate the need for a study , and other topics rela
ted ·to test development resear cho 

The test development program is a cooperative effort 
with local office personnel , administrative , and tech
nical service personnel all shari ng in the responsibi
lity for its effective operation_o_ All test develop-
ment studies conducted by the Iowa Agency are design
ed and set up by technical service personnel employing 
approved experimental designso 

Most important in test development is the preliminary 
work of recognition and initial discussion which for 
the most part , is the task of the local officeo The 
purpose of this guide is to present information , in 
reference form which may aid local office personnel 
in their responsibility to recognize the need for test 
development research and to promote such activityo 

- - * - - * - - * - - * - -



INTRODUCTION 

A test de~elopm.ent program is. one of the technical 
services offer~d by the Iowa State Employment Ser
vice to the employers• of the State o This program 
initially includes the identification and investi
gation of those employment situations where the 
need for an aptitude test for selecting workers is 
indicated and may exist o When such a need is found 
to exist 9 and appropriate tests are not available 9 

the activities of this program further include re
search essential to the development of new speci
fic aptitude testso 

The test development program can be a valuable ser
vice to the employers of Iowao In order for these 
employers to be aware of this service 9 and of i ts 
value to them 9 they must be informed of t he pr ogram o 
This guide present s a brief 9 but basic review of t he 
test development program of the Iowa Stat e Employ= 
ment Service o 

METHODS AND DESIGN OF 
TEST DEVELOPMENT RESEARCH 

Any activity which correiates ( i s mutually rela~ed) 
significantly with a second ac~ivity may be used~~ 
a test t o predict the second a~tivityo For example 9 

if the number of smoke rings that a p~rson could 
make in a given amount of time were directly rel ated 
to the number of errors he made i n recording numbers 9 

such a 1 smoke ring 1 test could conceivably be used to 
select i ndividuals who would be accurat e number re= 
corderso Wi th such a test 9 a predicti on coul d be 
made that individuals who could make acer~ain number 
of smoke rings in a given period of time would also 
be able to record numbers with a certain degree of 
accuracy o The same principle is applied i n t he devel
opment of specific aptitude testso A sample of workers g 
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all doing the same job 9 is given the complet e GATB o 
A measure of each worker 9 s job performance is ob
tained by supervisor ' s rating 9 production record 9 
reject rate or some ot h~r method o The relationship 
between t he scores of each of the nine measured ap
titudes of the GATB made by the workers and their 
job proficiency reported in numerical terms is sta
tistically determined o When the better workers also 
tend to r eceive t he higher aptitude scores and con
versely 9 when the poorer workers receive the lower 
scores 9 a relationshi p between t hat aptitude and job 
proficiency is indicated o Thos e aptitudes 9 whi ch are 
significantly related to job proficiency 9 are then 
further considered for inclusi on in a new specific 
test batt eryo 

Further statistical treatment provides minimum scores 
which 9 when appli ed to the workers considered in the 
study 9 would tend to separate the good workers from 
t he poorer ones o The significant aptitudes and the 
minimum scores selected for t hese aptitudes then be
come a new specific t est battery for selecting new 
workers for t hat particular occupati on o The minimum 
scores selected for t he new test battery t~nded to 
select the g9od workers and r eject the poorer workers 
who were already on t he jobo Since aptitudes do not 
change si gnificantly even with experience the assump
tion can be made that applicants who also meet the 
mini mum scores of the new test battery will be like 
the good workers already in the occupationo Th~s kind 
of predictioµ of job success is not _ loo% accurat e o 
However 9 recent specific t est batteries publi shed in 
the Test Cat.alog indicate accuracy of · prediction 
ranging from 5':ffe to 9'3%o 

GENERAL REQUIREMENTS FOR 
A TEST DEVELOPMENT STUDY 

Outlined below are the components that made up the 
design of a test development studyo Included in the 
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outline p and underl ined 9 are certain basic r equ;i.:r:e
ments that must be met befor e a test devel opment 
study can be undertaken . Thi s i nfo~ation thus 
underli ned p shoul d be • consider ed by l ocal office 
personnel in eval uat i ng possi bie studi es. The addi 
t i onal outlined mat ~ria l p whi ch is all necessary for 
a s t udy p is present ed pr imarily for gener al i nforma
t i on and under s t andi ng. 

A. Sampl e 

1 . A group of at l ease 50 wor kers must be i ni
tial l y i ncl uded for any resultant aptitude 
t est to be given t he "B" desi gnation and t o 
be publi shed i n t he Test Catal og . It i s per 
missibl e to conduct a -s t udy on a sampl e of 
fewer than 50 but 1!Q. ~ t han lQ . workers . 

2 . Worker s f r om several pl ant s or industri es may 
be combined in order to obtai n a sample of at 
least 50 individuals . 

3 . 'Workers i n the sample must all .be performing 
the~ task .2.!: tasks i n their j obs . VE!,I_"ioUS! 
j obs _may _b~ incl~~~~ _i f each worker part i ci 
pates in all p or most of the j obs dur i ng a 
gi ven period of time . Examples of t his may 
be found i n tests B-264 P B-382 1 and B-413 . 

4 . All wor kers shoul d have had at l east a s ixth 
grade education and be betweenl6 and~ years 
of age . However p i ndivi dual s ol der may be 
consi der ed . 

5. Al l worker s maki ng up t he sampl e shoul d par 
ticipate i n t he s t udy vol unt ari l y . 

B. Job Anal ysi s 
1 . A j ob analysi s schedule wi l l be compl et ed for 
· t he occupat ion under cons i der ation . 



2o Job analysis data will be collected and pre
pared by the test development technician o 

3o Job analysis dAta so prepared will be made 
a~ailable to the cooperating ~mployero 

Co Criterion (Measure of Job Performance) 

l o This will consist of an evaluation of the 
degree to which each individual worker in the 
sample measures up to what the employer calls 
acceptable job performanceo 

2 o Various methods may be employed 
ratings of job proficiency for 
in the sampleo 

a o Supervisors ' ratings 
b o Producti on records 
c . Records of errors or rejects 
d . Training time records 
e . Course grades 

to obtain 
the worker s 

fo Miscellaneous other ratings or methods 

3o All rating devices to be constructed by Em
ployment Service Test Development Technician 
in cooperation with the employer o 

4 o All ratings to be obtained by the Test Devel 
opment Technician in persono 

5. A subsequent check on all initial subjective 
ratings usually consisting of a re-rating to 
be made after a time lapse of two weeks . 

6 . No such re-check to be made on production or 
other type ob jective records or course grades . 

D. GATB Testing 

1 . All workers in the sample will be given the 
entire General Aptitude Test Batteryo 
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2 o All workers may be tested at the same time 
or may be_ tested individually or in groups. 

3 o Workers should be tested on "company time o" 

• 
4 o Test scores of workers will not be made a-

vailable to company personnel. 

Eo Personal Data 

l o The age, education 9 and length of experience 
on the job for each worker in the sample wil l 
be obtained. 

Fo Selection Techniques 

l o The procedures used by a company in hiring 
employees sometimes have an effect upon the 
test results obtained when a research stu4y 
is conducted o Thus , it will be necessary 
to know the company ' s hiring policies wi t h 
respect to educati9nal requirements 9 age 
requirements, and other selection factors . 

Go Data Analysis 

l o All data collection 
done by Employment 

and analysis will be 
Service personnel o 

2 . A copy of the final technical report may be 
furnished to the cooperating employer o 

BASIC DESIGN FOR TEST 
DEVELOPMENT STUDIES 

Two experimental designs have been developed for con
ducting test development studies. Each design has 
:its advantages and disadvantages. While in many cases 
either design may be employed with equal merit 9 the 
usual case is for one design to be· · more appropriate o 
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The following outlines 
each design noting the 
of each. 

the basic characteristics of 
advantages and disadvantages 

A. The Employed Workers Experimental Design 

1 . Basic Characteristics 
Perhaps the basic characteristic of this de
sign is that it uses as the standardizati~n 
sample a group of workers who are employed 
on the job at the time the study is under
taken . In general terms p this de?ign in
volves the following : 
a . Administration of the GATE to a group of 

employed workers . 
b . Collection of measures of job proficiency 

of the sample . 
c . Collection of job analysis dat a . 
d . Statistical treatment of the dat a . 

2 . Advantages 
The advantages of this design are mainly prac
tical ones . Very often a quick result is 
desired which this desi gn may produce . The 
criterion and its reliability may also be 
studied before other time consuming phases are 
undertaken . It is the more commonly employed 
design . 

3 . Disadvantages 
On the practical side the key disadvantage of 
this design is that it takes workers "off the 
job" for the necessary test administration . In 
some instances this may be an advantage because 
it places certain responsibilities on the em
ployer. However, some industries just could 
not function with a number of machines idled or 
employees away from their jobs for a period of 
time . In other cases the plant superintendent 
or other official in charge is agreeable to 
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most a::rry arrangement , however 9 he may b~ forced 
by policy to .. secure permission from his head
quart ers qffice to take men off _the job for 
testing--permissi on which i n many cases may 
not be gr ant ed o On the technical side 9 to 
i nclude empl oyed workers has the effect of 
"restricting the r ange of talent." Most sam
ples of empl oyed workers include only those 
who have successfully completed any pr obation
ary peri od . While some of the wor ker s may be 
called poor worker s 9 usually t hey ar e not so 
poor to warrant dismissal . Also 9 since the 
workers are asked to volunteer , it is usually 
those who are among the poorer workers who 
are most r el uctant t o cooperate and may r efuse 
t o be tested . Thus 9 the range of talent does 
not include the bottom most individuals or 
those who have complet el y failed and departed. 
This tends to lower t he resulting correlati ons . 

Bo The Longitudinal Experimental Design 

1 . Basic Characterist i cs 
This desi gn uses as the standarization sample 
applicant s who are t ested at t he point of hire 
to the j ob and followed- up with r egar d to thei r 
success on t he job. In general t erms 9 this de
sign involves t he following z 
a o Administr ation of GATB to a sample of per

sons pri or to or at . the poi nt of hire t o9 

a job. (This may be done on an i ndividual 
basis as new workers are hired . ) 

b . Collection· of measures of job _ profici ency 
at the poi nt at which i t can be said that 
j ob or course success has been demonstra
ted. 

c . Collection of job analysis data 
d. Statistical treatment of data 
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2 . Advantages 
The one mai n practical advantage is that man 
hours are not lost from the job . Perhaps more 
important are the technical advantages . 
a . Many of the .disadvantages of the employed 

worker design are overcome . Unsuccessfu 
workers are included. 

b. Crit erion data may be collected at the 
same time- point in the worker ' s career. 
(In the employed worker design 9 the less 
experienced worker s tend to be rated lower 
than experienced ones). 

c. Since all new hi res must be tested 9 the 
local office has an opportunity to demon
strate its applicant referral ability . 

d . The conditions surrounding the testing of 
the sample (having to take a test to get 
a job) are similar to those that will be 
encountered when a specific test i s com= 
pleted and is in use. 

e o Any possible effect that traini ng or ex
perience could have on GATE scores i s 
eliminated. 

3. Di sadvantages 
The disadvantages of this desi gn are mai nly 
practical in nature . Such studies may take 
considerable t i me to complete unless consid
er able turnover exists or expanded hiring is 
anticipated. Also 9 aft er hiring has taken 
place 9 sufficient time must be all owed to 
permi t the worker to demonstrate hi s j ob 
proficiency. In some instances ? this may 
be a matter of a few weeks 9 but in others a 
considerable time may have to lapse . Since 
test development may be regarded as an on
going pr ocess 9 t he time factor may not be 
too important. However certain other f ac
tor s may enter the picture due +o an exten
ded time period. Job duties may be re-
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designed o New administrative personnel may 
not be as welling to cooper a~eo Company 9 s 
anticipated hiring may not materialize orp 
as was the case with one company p when t he 
local office began"to screen appl icant s and 
col l ect test scores 9 their referral method 
alonJ reduced turnovero This turnover re
duc tion was such that the number of new 
hires was reduced so that a sufficient sam
ple was never reached o 

Each design has its merit and study of the indivi d
ual situation is needed to determine which method 
will provide the bett er results o The l ongi tudinal 
design i s particularly useful i n the case of a new 
plant jus t starting or in t hose cases where consi d
erable expansion i s to take place o However 9 for 
t hi s expansion to have the benefit of t est selected 
applicants 9 an empl oyed worker study conducted with 
present employees mus t be undert aken in advance of 
t hat expansion o The longi tudinal desi gn may also 
be satisfactorily employed in t hose instances where 
a t est is being developed t o reduce t urnover o I t 
i s the t ask of t he t est development technician to 
choose the more appr opriate design f or a particular 
study o In many cases p the appropriate design i s 
obvi ous o The discussion presented here shoul d serve 
to point out to local office staff the possible 
methods of conducting test devel opment r esearch o 

THE GOAL OF TEST DEVELOPMENT 
(The Sel ection of Successful Workers ) 

The prime purpose of any aptitude testing progr am is 
to i dent ify and to predi ct 9 wi th some degree of cer = 
t a inty 9 who will succeed i n a given activityo For 
t he Employment Service 9 it is who will become ~he 
better or successful worker so Since tes t develop
ment r esearch mus t supply the aptit ude tests i t t h~n 
must concern itself with the initial defi nition of 
"Successful wor kers" o A "successful worker" may mean 
a number of t hings 9 each one di fferent o The following 
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list presents definiti ons which may singularly or in 
combination define a successful worker t o a given em
pl oyero 

Ao Workers who stay on the job longer o (Usually 
this is a by-product of one or a combination of 
other factors in this list o For example , a 
person who can perform a job satisfactorily may 
tend to stay with that jobo) 

Bo Workers who learn a job in the shortest period 
of time o (Some industries 9 because of working 
conditions or other factors beyond their con~ 
trol 9 traditionally have a great amount of 
turnovero A worker who can learn his job fas t 
er can represent a considerabl e savi ng for thi s 
kind of an industryo) 

Co Wor kers who are more accurate i n their work 

Do Worker s who can produce more 

Eo Wqrlcers who are more versatileo A wor ker who 
can handle several jobs can be shift ed more 
readily and ai d productiono 

Fo Workers who can inspect more proficiently 

Go Workers with promoti onal potentialo 
particularly important i n instances 
workers are hired at one level and 
moted to higher skill levelso ) 

(Thi s is 
where all 

then pro-

Ho Workers who need less supervisiono (Supervision 
is costlyo) 

I o Workers who can assume more responsibility 

Jo Workers who have a lower accident rate 

- 10 -



A better worker need not only be defined in employer ' s 
terms . A more proficient worker may well be a happier 
worker. 

The above list indicates that when a test development 
program is, undertaken to provide a selection method 
for better workers 1 the definition of those better 
workers may be considerably varied . 

SITUATIONS WHICH MAY INDICATE THE 
NEED FOR A TEST DEVELOPMENT STUDY 

. . - . ' ' . 

A need may be considered to - ·exist when 
would like most of his employees to be 
f ew of his better employees with respect 
ability . 

an employer 
like those 

to their 

The following list indicates some of the situations 
which may suggest a need for a test development s t udy. 
It may be noted that these situations probably could 
be alleviated by · selecting workers who may be de
scribed in the terms listed under the last major head
ing in this guide . It should be noted that fac t or s 
other than aptitudes may well be responsibl e for the 
situations listed below . 

A. High Turnover Rate 
~urnover can be a costly problem to an industry. 
While a specific aptitude test used to sel ect 
new workers may not completely eliminate turn
over? it may represent a substant ial saving t o 
the employer . The following l i st notes som~ of 
the costs that a high turnover rate may produce . 
1 . Lost time in °production before workers leave 

(Workers seldom work at capacity before leav= 
i ng , ) 

2 . Lost production (until replaced) 
3. ~ost production due to inexperience of new 

workers 
4 . Lost time of associate worker s 
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clined" or "good at matho" If any of these f ac
tors are important to job _su~cess objecti ve t est 
development research could verify it and set up 
specific aptitude t~sts which could t hen be used 
to aid selecti ono 

I -- -

Eo Education Requirement s 

When an employer set s educat ion requirement s 
higher than usual 1 i t may indicate that he i s 
having difficulty in 9btaining people with t he 
aptitudes necessary to learn all assi gned jobs o 
Here it may be noted that a hi gh school diploma 
of today may or may not indicate t he profici en
cy that it once did o With increased job oppor
tunities , particularly for the top ranking stu
dents 1 an employer may be forced to select only 
from among _ the lower ranking -students o Thus , a 
test may now be necessary to select good workers 
for this employer o 

Fo Comments of Discharged Workers, Voluntary Quits 9 

or Workers Still on the Job 

What the men say about their jobs can give a 
clue that a better selecti on method may be need
ed o A man who says "I just can ' t keep up with 
that machine much longer" may be correct o Maybe 
someone with the necessary aptitudes could o In 
the case of the discharged worker it may not be 
the man ' s fault that he lost the job 9 but the 
system that allowed him to be hired for the job 
in the first place o 

Go Employers ' Comments 

A need for a better selection_ program may be 
expressed by an employer in casual conversat iono 
~e may comment , for example 9 that "If you have 
any more applicants l i ke that person you sent me 

II Th ' a month ago , be sure and send them over o is 
even may be a clue that a possible test selection 
method may be needed o 
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5o Additional cost of supervision (Extra time 
spent with new workers) 

6 0 Reduced quality of work 
7 o Higher unemployment insurance rates 
8 0 Higher insurance- rates (new workers generally 

are more accident prone) 
9 . Training costs 

100 Make- up pay needed to meet minimum wage 
11 0 Production expenses (material spoilage and 

time used to make up production deficiencies 
of new workers) 

12 . Administrative costs (This includes medical 
examination costs , induction costs such as 
photos , forms , booklets 9 and salary and rent 
needed to hire and place on the payroll an 
excessive number of wor kers.) 

B. New Methods , Machinery , Operations 
If a new method is going to become a part of 
a general operation of a plant , the proper oper
ation or the learning of the operation may be 
the criterion of success for future hires 0 If 
so , present- employees may be tested and rated in 
terms of how well they do on the new operation 
so that a test could be developed for selecting 
subsequent workerso 

Co Plant Expansion 
Present employees could be used as the sample 
for a test development study to determine hir
ing requirements to be used for selecting the 
additional workers that will be needed o A 
longitudinal study could also be carried out 9 

in. which all new employees would be tested be-
fore entry on the job o 

Do Employer Orders 
What an employer asks for on job orders can give 
a clue that a need may exist for objective selec
tion o Examples of this may be "mechanically in-
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Ho Salary Increases and New Contracts 
An increase in salary may result in a higher unit 
cost for productiono It may be that 9 to stay i n 
business 9 an employer must get the best workers 
pos·sible o 

I o Cut Back i n Production or Loss of Contracts 
A cut back in production or the loss of a con
tract may be the result of the inability to pro
duce a product at a given cost o A better selec
tion method could result i n lowered production 
costs o 

J o Competition 
Competition is said to be the key to the success 
of the American democratic system o Many of the 
large companies are able to afford personnel re
search facilities and have a rather comprehensive 
employee selection programo In order to compete 9 

many of the small~r finns must utilize a better 
method of selecting their workers o The Employ
ment Service testing program with t est develop
ment can enable them to continue to compete 
effectively with larger f i rms o 

The above list i s not necessarily a complet e one 9 but 
it should serve to point out some of the possible 
problems that an employer may be experiencing which 
may be solved by a test devel opment progr am o While 
i t may well be that factors other t han aptitudes con
tribute the greatest share to a speci f i c problem , the 
reducti on of one of t hese problems by as little as 
tfill ~ ~ by the use of an aptitude test may rep
resent a considerable savingo 

SUGGESTED LOCAL OFFICE PROCEDURES AND ACTIVITIES 

Ao Review employer or ders and lis ten critically t o 
any comments made by employers 9 their employees 9 

or former employees for any of the clues suggest
ed in this guide o 
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Bo Discuss t he content of this gui de with employers
0 

Particular ly review the situations which may be 
helped by t est selected applicants o Let empl oyers 
know about the test development programo 

- . 
Co Pr epar e and submit to the admi ni strative office a 

short narr at ive report on any suspected need for 
test developmento Do not be concerned about t he 
number of employees ~nvolved i however 9 report the 
numbero Thi s r eport shoul d be made even i n t hose 
instances where relations with t he company or com
pany policy is such t hat a study i s virtually im= 
possi bleo Some other state ~ may be able to 
do _ such _g_ s t ud_y with~ of _their empl oyerso 

Do Reques t a Technical Services staff person to ac
company local office personnel in those i nitial 
contacts where such -assistance seems advisabl e o 

-

Eo Request any information or help t hat may be of 
benefito Remember 9 t he tes t development progr am 
i s a service which the local office has to offero 
Attempt to·-use it . 

Fo Report any anticipat ed substantial employment i n
crease t o be made by a l ocal employer or any new 
f i :rm that may i ntend t o locate i n the vici nit y. 

SUGGESTED TECHNICAL SERVICE 
RESPONSIBILITY AND ACTIVITIES 

Ao Review any prelimi nary reports submitt ed by the 
local offices o 

Bo Request additi onal information if needed o 

Co Prepare a proposed method of study if the pro j
ect appears feasible outlining the methodology 
to be employed o This will be a detailed plan 
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outlining the actions to be taken in a study o It 
will set out the responsibility of the Employment 
Service and that of management o 

Do Accompany local • office personnel and contact the 
employer when the experimental plan has been com
pletedo Explain the preliminary findings and re
view the proposed experiment o Possibly secure 
the commitment of the employer at this time o 

Eo Make employer visits to secure preliminary infor
mation at the request of local office personnel 
when the situation warrants it o 

Fo Prepare information for the local office st aff 
to use in discussing test development in general 
or in discussing a particular study wi th an em
pl oyer o This may include a general experimental 
design, turnover cost report, lists of similar 
employers using ES aptitude test s 9 or evaluat i on 
of employer ' s present ly utilized t est s or other 
activities o 

Go Provi de local office s t aff wit h any 
assistance t hey may need in t heir 
providing t est development service 
l ocal employers o 

GENERAL COMMENTS AND REVIEW 

additi onal 
function of 

to t heir 

The f ollowing i s a lis t of comments t hat shoul d be 
made r egar di ng t he local offi ce f unction i n t he test 
devel opment pr ogr am o Some of the comments ar e quite 
obvi ous ; other s have been implied i n the mat eri al pre= 
sent ed so far o However, some of t he othe r comment s 
are qui te impor tant i n a pr ogr am of t est devel opmento 

Ao It will not be necessary f or an employer to be 
contacted ' about test development even through a 
report may be submi tted r egarding his probl ems o 
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Bo An Employer may be solicited to determine hi s in~ 
terest ; however 9 he should not be asked directly 
for any sort of copunitment to _a test development 
study until the test technician makes his report 
~d ~ets up a p~op~sed program. 

-
Co No attempt should be made by the local office 

staff tP set up any part of the design of a study o 

Do Employers should be advised that all information 
gathered will be kept in strict confidenceo 

Eo A recogni zed problem for one employer should not 
be discussed with others o 

Fo It must be remembered that personnel problems 
~ay be a sore spot for an employer and 9 as such 9 

r equir e _tactf11l dealings o 

Go Any or all parts of this guide may be freel y 
discussed with any employero 

Ho Correspondence regarding anyt hing cont ained in 
this guide or regarding any possible pr oblems 
is welcomeo 
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