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CHAPTER I

INTRODUCTION

Test Purpcse

Technical writing is a literary form used exclusively in industry
today to explain the use of a manmufacturerts product. This semi-technical
literature takes the form of booklets, bulletins and brochures illustrating
the operation, service and repair of specific products. Although the job
area of technical writing is found throughout the mamfacturing industry,
few technical writers are employed by any single fimm., For this reascn
little systematic attention has been given to the selection of these employ-
ees. In view of recent emphasis on specialization in engineering, attention
may well turn to the production of a psychological instrument that will ald
in the selsction process. This study concerns itself with the design of
such an instrument.

Those employed in this capacity have rather heterogeneocus mkgrounds.l
They serve as ghost writers for the engineering staff, preparing product -
use literature for serviceman and consumer alike., Qualifications for this

I”Jmoa B, Stone, "Engineer or Writer?*, Technical Writing Review,

Boston, Massachusetts, IT, 2, March, 1955, 1.
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job have been gleaned from eix years of systematic observation of the fleld,
ineluding discussions with supervisors, technical writers and personnel
mon2 in several industries. A listing of these qualifications would read
as followss

Sex - Male preferred.

Age - 20 to 60 years.

Stature - Incidental.

Physical condition - Ambnlawry.‘

Marital status - None.

Dependents - Incidental.

Intelligence - Above average,

Personality - Introversive, adequately adjusted, anmalytically

oriented.

Interests -~ Mechanical, scientific, literary, oclerical.

Values ~ Theoretical, economio, aesthetic.

Education ~ 12 years with supplementary experience in the field of

specialization; or, a degree in a science,

Recreation - Passive preferred.

Experlence - Related to Jjob area but not required.

The purpose of this paper, then, is to construct and set up prelimin-
ary noyms for & psychological test devised for the selection of technical
writing persommel. The Techrical Marmal Editer Analysis Profile designed

zﬁ.i.chnrd 8. Schmits, "What Personality Tralts and Aptitudes Should
‘é‘gclmieal Writers and Editors Have?," TWE Journal, New York, I, 1, 1956, 37-
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in this study attempts to measure the aptitudes of technical writers.
These aptitudes are recognized by industry as cleriecal ability, writing
facility, and specialised knowledge in engineering and the graphic u-ts.s
This proposed instrument seeks to determine the existence and degree
to which each of the aptitudes has been developed as a measure of potential
success or failure in technical writing. The series of tests proposed will
seek to tap the gkills, facllity and knowledge necessary for successful
performance on the job. Each aptitude represents an element basic to job
performence.

Preliminary norms will be set up based on the administration of this
test to currently employed techmical writers. These norms will take the
form of percentiles for ready GMPMSOch By comparing the test results

of an applicant with these tentative noms, the instrument may be used for
personnel selection purposes. Further, to facilitate comparison of ability,
performance results in each category may be graphically presented in profile
form,

Test Design

The Technical Mamual Editor Analysis Profile is a selection test of a

power nature which has been designed to tap the key aspects of the work

3?1oyd mckek, *The Informal Teohnical Writing Curriculum®, Technical

Writing Review, Boston, Massachusetts, I1I, 2, March, 1955, 7.

bges Appendix T, 111-11l.




k
involved in techrnical writing. The TMEAP, as the test shall be di-igmted,
4s divided into three distinct sections, each constructed s & progremnly
specialised test of & subjeot's ability. Each section samples a different
level of work within the job ares, i.e., clerical, writing and specialised
knowledge. The firat section is designed to be predominantly cleriecal in
nature. It may in effect be administered separately to determine the fit-
ness of an rapplioan‘b for a clerical position. The second seotion has been
constructed for the selection of technical writers generally. The last
gsection has been devised to assess the achlievement level of an applicant in
a particular phase of engineering. Alternate forms of the last section
have been prepared, one dealing with the field of electromics and the other,
with the field of refrigeration. Additiomal alternate forms of the subtest
in this section may be prepared and inserted to test a particular phase of
the engineering field.

To test ability for detailed operations, four subtests have been
designated as the first section of the TMEAP, the Clerical Test. Subtest
Al, Proofreading Errors, has been designed to sample the faeility for proof-
reading printed materials. Subtest Bl’ Directions Test, has been prepared
to determine the ability to perform the mamipulations usually required in a
filing arrangement. Subtest 01, Comparisons and Anslogies, has been
specifically introduced here to serve as & mental adaptability indicator
for all types of positions. Subtest Dl, Word Meanings, has been devised to
measure the word faoility needed by the technicel writer. Because vocabu-
lary correlates highly with executive ability, this subtest also measures




the capacity for administrative cmxﬂ.cnﬂon.s

The second section of the TMEAP, the Mamual Writing Test, deals speci-
fically with technmieal writing. This section contains three subtests.
Subtest Ay, Writing Instructional Material, desls with the core of the job
area, the writing aspect. Subtest B,, Identifiostion of Assembly Parts,
concerns itself with blueprint reading and parts identification. Subtest
C,, Determination of Logloal Progression, has been formulated in an attempt
to determine the subject's facility for the logical analysis of procedures.
This subtest measures the application of the factors found in Subtest Cy
to the job area, .

The last section of the TMEAP, the Specialised Aptitude Test, deals
with a particular phase of engineering. Two alternate subtests have been
completed. Subtest Qs Electronics, is an achievement test for those
applicaﬁt: who have specialised in the area of electronics. Subtest Qps
Refrigeration, iz an achievement test for those who have specialized in the
srea of refrigeration. Both Subtests Q,, and Qg are pointed toward the
meagurement of the knowledge and theory required for the servicing of appli-
ances developed within these phases of engineering.

Group Studied |

The members of the parent population referred to in this study are

ususlly employees of a manufacturing concern. These employees gensrally are

sr. H, Achard and F. H. Clarke, "You Can Measure the Probability of
Success As & Supervisor", Personnel, XXI, 19Lk-1945, 353-373,
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attached to departments handling the service of the appliance manufactured.
They are responsible for the preparation of "technical mamals, bulletins,
and other publications dealing with subjects, such as improvements in
electrical and mechanical equipment and services, and the assembly, use,
paintenance, and repair of mtcritl:.ﬂé

In the process of compiling this information the technical writer must
econsult workers engaged *in developing new equipment and in making improve-
nments, and other sources, such as blueprints, trade and engineering
journals, and mamufacturers' catalogs, to acquire or verify technical know-
ledge of the subject. al He may also select, organise, edit and rewrits
"articles; bulletins, mlu » Or other materials dealing with general and
particular phases of the subject. 8 It is his further responsidility to
direct the "preparation of illustrative ut.eruin, such as photographs,

drawings, and sketches."’

Specialisation may ocour in any phase of techni-
cal writing, sueh as the use, repair and maintenance of firearms or the

application, theory, installation and operation of tohphom and telegraph

equipment.

69. 8. Department of Commerce, Division of Occupationmal Analysis,
"Technical Pablications Writer®, Dictionary of Occupational Titles Supple-
ment, Edition ITT, Compiled under The supervision of Uarl A. Heins,
mnghm. D.C., 19'45, 518.

Trbad.

“Ibi.

%rvad.
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The population sample that has been used consists of 60 subjects.
Forty subjects comprise the original validation group and 20 subjescts, the
cross~validation group. Fach of the subjects was employed as a technical
writer by a mamfacturer or private agsnoy. Those mamufacturing firme
contacted were selected on the basis of fabricating facilities and type of
appliance mamfactured. Four electironics appliance mamufacturers cooperated
in the study along with a communications appliance mamufecturer, two house-
hold appliance mamfacturers, and three private tgcﬁciaa engaged exclusively
in technical writing. All are located in or near the Chicago area. Each
organization allowed the members of the technmical writing staff to partici-
pate at his own discretion in the project. Since Subtests Qn and QIB
apply specifically to elecironies and refrigeration, only those firms deal-
ing with these types of products were included. Because of this limiting
factor the statistics applisable to purposive sampling have been used in

the study.




CBAPTER I1

REVIEW OF REIATED IITERATURE

Related Tests and Studies

At the present time no psychological instrument exiats for the express
purpose of selecting technical writing persommel. Nor has any study been
found in a survey of the literature treating the specific problem of person-
nel selection in this area. Instruments and associated studies have
appeared which attempt to measure elements assumed by their suthors to be
common to all forms of writing. However, none has attempted to measure
those elements peculiar to the job area of technical writing.

This void in the literature probably reflects a lack of understanding
of the peculiar combimation of aptitudes and abilities required for job

10 As a result, several authors have attempted to

success in this area.
extend & more generalized instrument to inglude this specific job category.
Such an extension is neither warranted nor feasible in the light of the

peculiarities of the specific job area of technieal writing. The amalysis
of the job area previously dimuedn indicates that the factors of prime

importance to job success are & combination ofy

mct; “m’ 1"2’ 6"7.

Mrvgg, 6-1.




&, specific clerical aptitudes;
b. techmcal writing ability; and,
¢. specialized engineering knowlsdge.

More specifically, those tests and batteries of tests presumed to tap

areas related to and important for techniocal writing are: 1) the Flanagan

Aptitude Classification Tests; 2) the Aptitude Tests of Occupations; 3) the

Factored Aptitude Series of Business and Industrial Tests; and, L) the

genersl Aptitude Test Battery. The nature and contents of these tests and

batteries of tests will now be discussed and evaluated.

1) The Flanacan Aptitude Classification Tests {FACT) provide test
scores for 1L critical job elements, presumed to be common to many

owupttions.u The FACT battery is intended to avoid rigid pre-
design and ideal conceptualisation of job content. The battery of
Tests breaks down into components the generalized aptitudes
required for a given occupation. Extensive analysis has indicated
seversl specific skills that meke up the key components of each
Job area, Tests of these componente are considered the best esti-
mate of probable success in that occupation. Application of this
battery is based on the fact that different occupations require
different combinations of si;Llla. The choice of the appropriate
combination of tests lies with the vocational counselor. It is
assumed that the counselor will draw on his own experience to
select a test battery best suited to the purpose at hand.

1250tn C. Flanagan, Flanagsn Aptitude Classification Tests, Science
Research Associates, Chicago, Illinois, 1557,
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The FACT battery identifies three aptitudes as requisites to
writing success. These "critieal® components of success in writing
are "memory", "judgment and comprehension”, and *expression."
Flanagan's elements neglect, however, to account for more essential
aptitudes required for success in the area of technical writing,
namelys
8. specific clerical aptitudes;
b. technioal writing ability; and,
¢. specialized engineering knowledge.
2) The Aptitude Tests of Occupations “were constructed for the purpose

of obtaining & quick but valid gemeral vocationmal profile or picture
" of an individual.*" Although these Tests wers devised for vooa-
tionmel purposes, the mamal does not report test scores obtained by
po'ram actively engaged in any ocoupation. A listing of coeffi-
cients of correlation between subtests and oriterion is the only
attempt to identify vocational areas. The mamal also lacks
specific reference to the sources for the occupational patterns
listed. These occupational patterns "include not only s list of
ocoupations related to each of the six major fields of aptitude
measured by the tests but also include occupations which are related

to more than one fiold."m ,

13 Wes1ey Roeder and Herbert Graham, The Aptitude Tests of Ocoupations,
Mamal, Form A, Grades 9-13, California Test » 108 Angeles, Cali-
fornmia, 1951, 2.

1
Ivid, 6.
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Here, emphasis iz placed on the generael rather than the
specific. The most closely related job arsa to that being con-
sidered is that of "Editor®. The specific area of technicsl writ-
ing is not considered. PFurthermore, the purpose of the tests ia
not personnel selection but vocational guidance.
3) The Factored Aptitude Series of Business and Industrial Tests is

a8 collection of tests based on the findings of factor amalysis and

designed for use in business and mdust.n.ls

Bight major factors
of intelligence were selected as the basic framework for the

| battery. The factors are comprehension, reasoning, systems, per-
ception, fluency, memory, space relations and coordination, These
factors are sampled by means of 1 separate tests., The complete
series of tests are intended for use in various combinations to
predict success in given "job-tesi areas." The proportions of job
areas represented and the composition of the total employed populln
tion on vwhich norms were established seem rather arbitrary.

This Series represents the closest existing spproximation to

an adequate test battery in the Job area under consideration,
8ix "aptitude factors"” are deemed necessary to success in the
"Writer job area" of the "Technical job family®. These are “flu-

ency in expression, language comprehension, logical thinking,

lsduoph E. King, The Factored Aptitude Series of Business and Indus-
trial Tests, Industrial Psychology, §momrmwn, Krizona, I9GT.
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memory for details, part-whole oégml.ntion, and perception of
details.” Nevertheless, this proposed battery lacks specificity.
It fails to measure two very essential components of techniocal
mamal writing, namely:

a, technical writing ability; amd,
b. specialized engineering Imowledge.

i) The General Aptitude Test Battery "is designed to measure several

aptitudes which have been found important to success in many
ocmutim."m This Battery is intended to serve as an aid in
placing applicants who have insufficient job experience. The Bat-
tery consists of 15 tests, 11 paper and pencil tests and four
apparatus tests, The greater number of these tests are nét origi-
nal and resemble tests usually found in group intelligence batter-
ies.

The range of difficuliy of the paper and pomu tests limite
these tests to adults capable of reading and understanding English.
The manipulative type tests were designed not as work samples, but
as measures of the aptitudes likely to be required in succeasful
job performance., Since this Battery was intended as an advanced

vocational guidance tool, it is not suitshle for purposes of the

present study.

163::1“& States Employment Service, General Aptitu Tast ’
Cuide to the Use of the GATB, B10Ol, Buresu ol Employment Secy o
Iabor Department, Washington, D.C., 1946, Part I, 5.

the
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Fone of the tests amalyzed in this section differentiate the
techmieal writer. Although several treat some of the areas of
technical writing, they measure only general apiitudes related to
this area. With one exception, they serve as litile more than
vocational guidance aids. This exception, the Factored Aptitude
Series, falls down by failing to deal with the more essential com-
ponents requisite to success in technical writing, As a result of
this survey, the need for a tut‘ of this particular job area
becomes more apparent., |
Studies of Test Construction
Research studies concerned with the construction of psychological tests
have been fully described in several contemporsry texts, and are now so
mmerous that no attempt will be made to survey the literature entirely.
Reference may be made to the works of Florence Goodoneugh,n of Lee Cron-
tmch,l8 of Herbert neoro,w of Charles Imuho; Jr.,m and of Anne Amutuiu
for adequate sumaries of the principles of test construction. The nature
and contents of only those studies which bear directly on the problem at

171"101'0::@0 Ooodenough, Mental Testing, New York, 19L9, 134-138,

13 alal.n J. Cronbach, Essentials of Psychologiocal Testing, New York, 19k9,
-83, ——

106'::?0&«"6 Moore, Psychology for Business and Industry, New York, 1942,

mom:m H. lawshe, Jr., Principles of Persomnnel Testing, New York,
1948, 177-191.

alane Apastasi, Psychological Testing, New York, 1955, 72-172,
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pand will be considered in the following paragraphs.

1) Probably the work that has contributed most to the construction of
the Technmical Mamal Bditor Analysis Profile (TMEAP) is that of
Dorothy Adld.na.zg This volume contains a step-by-step procedure
for the development of an aptitude test. Proviglons are made for
an understanding of the structure of a test battery, of the most
acceptable ways of arriving at test content, of the manner in which
{tems behave in combination, of the means by which one may arrive
at & jJob success criterion and of the ways to determine the con-
tribution of eagh item to the desired end. The particular value of
this mamal for the present study lies in its orientation, The use
of examplas drawn from real situations indicates a concern for the
practical problems in persomnel selection.

2) Another work pertinent to test construction and test acceptance
is worth noting. It has relevance to the problem at hand by way
of implication rather than by inference. This discourse prepared
by a joint comuittes of the American Psychological Assooiation,
American Educational Research Association, and Natiomal Couneil on
Measurements Used in Education has besn offered to the profession
&s an aid to test nloeucn.as Tenets are set down for both test

2 A ; o , ,
‘znoretlv C. Adkins, Construction and Analysis of Achievement Tests,

mmm’ D. C., 19h7'

231.« J. Cronbach, et aJ., "Teghnical Recommendations for 'Psyeholegieal
Tests and Diagnostic Tecimiques,” Psychological Bulletin, Waskington, D.C.,
H’ 195‘-" 201«238. . ) . . L .




y_ f

15

sonstructors and test users.
Adkins' procedure has been adopted for use in constructing the _m EAP.
The wealth of experience that it represents makes it an invaluable guide for
test construction. The "Pechnical Reconmendations for Psychologiocal Tests
and Diagnostic Technmiques" represent a crystallisation of current thought
on psychological tests. It is considered valuable because 1t itemiges the
type of information needed by test conmumers.
Studies of Item Analysis, Selection and Construction
For a historical summary of the prinsiples of item amalysis, the
reader is referred to those sources mentioned in the preceding mtion%
snd also to the work of Jo P. Guilford.2> Over and above the works cited,
there are several studies that merit more detailed attention. Each touches
on & phase of item analysis, selection and construction as it applies to
this present study.
1) P. M. Symonds' discussion of the choice of test items offers six
propositions that have been of assistance in the present ntuay.“
His proposed selection process was based on item difficulty with
equal validity assumed. He contended that the items measuring the
ability of an individual most adequately are those that can be

done with 50% accuracy. The most appropriate item for determining

2}‘ct‘. supra, 13-lh.

25.1. P, Guilford, Fundamental Statisties in Psyochology and Education,
2nd, Wew York, 1950, L73-B5L3.

2 . . ;
el o Ja0ey st of Ttems for 8 Tegt og the sty of DiLiieulty,”
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variance between individuals is one which lies midway in difficulty
between two items resembling the one previoualy constructed.

Although the study antedates present statistical methods, it
is noteworthy from a historical standpoint. It stands in the
literature as one of the earlier studies treating the selection of
items from & statistical approach. The six propositions arse still
being considered by test constructors in the selection of discrim-
inating test items.

2) The types of information supplied by the techmique of item analysis
have been discussed by H. comd,” He suggests that the use of
item analysis data yields more detailed, objective and quantitative
information for each item than could be otherwise obtained, Such
data provide & convenient, pragtical basis for selecting items for
subsequent forms of & test as well as for revisions and improve-
nent of test items. The judicious selection of these items on the
basis of these dats may improve the reliability of a test.

The monograph has been utilized 4s a guide for improving the
test items of the TMEAP. The use of item analysis data in the
present study has improved the rellability of the instrument.

3) Because methods of item analysis became important on consideration
of Conrad's monograph, further investigation of the literature was
necessary. Four methods o; item analysis were compared by

27tlerbm 8, Conrad, "Characteristics and Uses of Item-Analysis Data,"
_Pmmhém mm’ Vlshington. D. Cey IIIII, 8, 19"8' vi, 1-h8.
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Jerome Ely using a multiple-choice veocebulary tut.aa Three of
the methods, phi coefficient, D-values and Davis! r, were found
to be practically identical. The method of percent, however, was
found to be disparate. The implication is that any of the three
methods found identical may be used in analysis with equally
efficient results.

L) Por the development of multiple choice test items, Mosier, Myers
and Price maintain that "planning, rather than the inspiration
techmque,” should be naad.w Relpful suggestions are given fort

1; defining and sampling the subject matter;

2) forming the question for a satisfactory multiple choice

itemy and,
3) forming the criterion for those items constructed,

The studies cited in this section are primarily concerned with the
problems of item analysis, selection and construction. Since such problems
arise anew with each attempt to measure an aptitude, they must be con-
sidered in detail by test constructors. The work of H. Conrad, in particu-
lar, stands as a classic in its own right, offering a point of departure
on this problem for the present study.

Studies of Reliability

A good discussion of the concept of reliability may be found in the

wkm H. Ely, "Studies in Item Analysis. 2. Effects of Various

Methods upon Test Reliability," Journal of Applied Psychology, Washington,
D. C., Xxxv, 1951, 19k-203.

290. I. Mosier, M. C. Myers and H. (. FPrice, "Suggestions for the Con-
struction of Multiple-Choice Items," muml and Psychologiesl Measure-
ment, Durham, North Carolima, V, 1945, 261
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work of A, Amtui.” The reader is referred to this source for the most
recent hMotorical summary of the studies on the subject. Each of the
statistical methods cited by J. P. Ouwilford’> and Henry Garrett’® for
determining relisbility has been considered here. However, only those
studies imrediately pertinent to the construction of the TMEAP will be
discussed in detail,
1) Alexander Wesman and John Kernan found that empirical data did
not agree consistently with theoretical expectations about speed
end power in sublests of the Jeneral Classifiocation ‘l‘ut.3 3 This
experinent showed that internsl consistency messures of reliabil-
ity can be spuriously high vhen test seoring depends more on speed
than on power. In an effort to check theory by specific faot,
test-retost emahtiﬁ, split-half, the Kuder-Richardson formulae
20 and 21 were used to calculate relisbility measures for each of

Ourastast, Payohological Testing, Sh-119.

30411700, Fundamental Statistics, L73-511.

32
Henry E. Garrett, Statistics in Psychology and Education, 3rd
New York, 1950, 380-L03.— ——— — ——

33A1mndnr G. Wesman and John P. Kernsn, "An Experimental Comparison
;;“ Test-Retest and Interml Consistency smn;m omombmw with

eded Tests,"” Jourmal of Educatiomal Psychology, timore, Maryland,
XUZII, 1952' 292-!98;
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the OCT scores. The split-half and Kuder-Richardson formuls 20
coefficients resembled esach other closely. Both tended to be
i gher than the test-retest coefficients. Kuder-Richardson
formula 21 gave measures appreciably lower than the others.

This experiment confirms the fact that items steeply graded
in difficulty control the spuriousness of the internsl consistency
meagures. This relation of item difficulty to internal consis-
tency holds only when test scoring depends more on speed than on
power. These findings dictate eaution in selecting appropriate
consistency measures for determining reliability.

2) The use of Kuder-Rishardson formulae 20 and 21 were considered by
ledyard Tucker for quick estimates of test rnlubinty.ah Tucker
found that formula 20 ylelds & much hetter estimate, as did Wesman
and Kernan, but is more time consuming. Formula 21, on the other
hand, undereatimates reliability. As & result, formula 20 was
rewritten to be identical to 21 except for the addition of the
standard deviation of that portion of the sample population passing
an item. In the present study formula 21 is being used to deter-
mine the internmal consistency of some of the subtests of the
TMEAP,

3) Exploring a somewhat different facet of test reliability,

Edward Clark found that split-half correlations showed a negligible

3hl(minrcl R. Tucker, "A Note on the Estimation of Test Reliability by
the Kuder-Richardson Formuls,” Psychametrika, Colerado Springs, Colorado,
XIV, 191(9’ 117"'119‘
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variance due to methods as compared with the variance due to
sam&pleu.‘3 5 He concluded that the subjects used were the primary
cause for the instability of the coefficlents of consistency -
provided that the method used in splitting the test was lengi-
tudinal. These conclusions were applied to the selection of the
sample population in the present study.

L) N. Gage and D. Damrin compared the conecepts of reliability repre-
sented by the Spearman-Brown corrected split-half coefficient,
Guttmants L and Kuder-Richardson Cases III and 17.3 é The differ-
snces between thess single trisl sstimates of reliability were in
the directions expected from an analysis of the fermulse, The
formulae were used on data obtained from the Ohio State Psycho-
logieal Test but the differences between them were too small to be
of practical significance. Of even more importance to the present
study was the finding that variations in the number of answer
choices per item increased the reliability as the offered choices
inecreased. This conclusion sided greatly in deciding upon the
most appropriate measure for determining reliability in the TMEAP,

5) Frederic Lord undertoock & study of curvilinear correlation as it

35 Edward L. Clark, "Methods of Splitiing versus Samples as Sources of

Instability in Test-Retest Coefficients,” Harvard Educational Review,
Boston, Massachusetts, XIX, 15Lk9, 178-182.

361!.. L. Cage and Dora E. Damrin, "Reliability, Homogeneity, and Number
gsghagga * Journal of Educational Psychology, Baltimore, Maryland, XLI,
» 365-404.
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relates to test roliability.37 An expression in terms of ltem
difficulties and intercorrelations is derived for the curvilinear
correlation of test scores on the "ability underlying the test.”
This particular sbility has been previously defined as the common
factor of item tetrachoric intercorrelations corrected for guessing.
The curvilinear correlation is shown to be equal to the aquare
root of test relisbility. Thuas, nmumerical results, if defined in
terms of their item parameters, indicate that reliability and
correlation will be maximdzed under twe conditions. The variabil-
ity of item difficulty must be mimimized and the level of item
difficulty rust lie halfway between chance and a correct answer,

Lord's study on curvilinear correlation and test reliability
is an important contribution to determining the reliability of
multiple-choice items. The article is of particular interest
because several subtu'st of the TMEAP are of a multiple-choice
nature. lord's conclusion that the curvilinear correlation is
equal to the square root of the test's reliability has immediate
application.

These articles represent the material on test reliability
thet is most pertinent to the present study. Fach covers some
agpect of reliability. The mechanios of standardization that have

37prederic M. lord, "The Relation of the Reliability of Multiple-Choice
Tests to the Distribution of Item Difficulties,™ Psychometriks, Colerado
Springs, Colorado, XVII, 1952, 181-19k.
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been considered are applicable in determining the consistensy of
the TMEAP,
Studies of Validity
A comprehensive review of the principles of validity may be found in
Anastasi's latest work, f_a_ycho).ogial Tuﬁng.aa This volume contains the

most recent developments in the area of validity. The statistical methods
39

recommended by Anastasi have been secured in detail frem J. P. Ouilford.
These general works form the basis for the development of the concept of
validity in the present study slong with the following articles.

1) Franklin Henry as well as H. Taylor and J. Russell have studied
extensively the problem of the practical utility of tests in the
selection process. Taylor and Russell have rationmalised the prob-
lom in a clesr and lucid manner. It is their contention that test
utlility depands upon other factors than the validity of the test
battcry-ho It depends upon the percentage of employses who would
have succeeded if testing had not been applied in selsction. it
also depends upon the percentage of applicants who are selected by
means of tests.

Henry has developed a broader basis than Taylor and Russell

38 nastast » Peyohological Testing, 120-172.

3%milford, Fundamental Statistics, 512-5h3.

b0y, ¢. Taylor and J. T. Russell, *The Relationship of ¥alidity Coeffi-
clents to the Practical Effectivemu of Tests in Selsotion," Journmel of
Applied Psychology, Washingten, D. C., XEXII, 1939, 565-578. ~—
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for delineating "the relationship between degree of selection and
the degree of criterion success for specified validity coeffi-
cients, leading to a retional basis for determining the best
placement of 'cutting-scores! for selection or rejection of tested
‘individuals, and for deciding whether it is worthwhile to use a
certain test in some particular situatien. "hl Emphasis throughout
his study is placed on the importance of recognising the variance
in efficiency of tests while the validity coefficient remains
constant,

‘Henry's technique has greater significance for this study than
has Taylor's and Russell's technique because it permits "the
determination of the effectivensss of & test in eliminating
potentially successful individusls from the rejected Mm'w
This procedure is important in preventing & Type II errver, where
exclusion from & position is based on test scores.

2) 1In view of the need for greater accuracy in validating procedures,
Hubert Brogden and Erwin Taylor have stressed the elimination of
faulty criteris as a means of increasing predictive efficiency of

u?mnklin Renry, "The Theorstical Efficiency of & Test," Research
rterly of the American Association for Health, Physical Education and

LeoTres Qn“m, ngwﬂ' . .y ’ ’ .
b2 psq,
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a taat.hs Faulty or biased criteria are grouped into four cate-
goriess

a. Criterion deficiency,

b, Criterion contamination,

¢. Criterion scale unit bias, and,

d. Criterion distortion.
Particular sf.rosn is Iaid on the concept of test-free or test
correlated bias as & supplementary factor affecting the fimal
results.

This proposal for criterion construction is of value to the
present study. There is little doubt, as indicated, that faulty
criterion construction detracts from the efficiency of the predic-
tive instrument. The article serves its purpose by pointing out
the pitfalls of eriterion construction.

3) Asa Xnowles rephrased and regrouped the job requirements of the
usual supervisory type task. He translated these requirements
into terms "that will cause the rater to think of the fastors
involved in terms of the capacity of an individual to meet thun."m‘
His basic assumption was that rating scales "attempt to measure the

presence or absence in individuals of the characteristics which are

"3mbm E. Brogden and Erwin K. Tsylor, "The Theory and Classification
of Criterion Bias," Edugational and Psychological Measurement, Durham,
North Carolina, X, 1350, 159-186.

“-‘Au Ki:avlu. Merit Rating of rvisors, Foremen and _B__o%gg&
Heads, Bulletin k, Iam University, Boston, Massachusetts,

m‘l‘, 19!&9. 8.
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esgential to meet the Job requirements set forth in the job
spoeificatiom."hs He summarized the results of several job
studies by graphing the responsibilities of the individual into a
gcale composed of fastor constellations. In using this scale, the
rater is asked to Judge the performange of the worker on the job.
Ratings are given in terms of these factor constellations, as well
as "the relative significance of each trait therein as applied to
that particular Job."hé

The contribution of Knowles to the present study is probably
the greatest of all those clted. The rating scale ocutlined ina
series offered by Northeastern University to industry seemed most
adaptable as a criterion measure for the current study. The most
important feature of the scale is its overall versatility.

L) An attempt to develop a battery of aptitude tests to aid in person-
nel selection led E. Rundquist and R, Bittner to a study of ratings
obtained for oriterion purpaua.h? Evidence is presented that
foremen do not readily distinguish between ability and persomlity.
Additiomnl findings showed that persomality ratings were not

Yrbig, 7.
L g, 12,

Mmrd A. Randquist and Reign H. Bittner, "Using Ratings to Validate
igaggr;al Instruments," Persennsl Psycholegy, Bsltimore, Maryland, I, 1948,

L
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appreciably influenced by length of service and that overall rat-
ings were not superior to the sum of the second-part ratings.

A question concerning the validity of the criterion measure
proposed by Asa xnpvlaahs was brought to light by the study of
ratings. Here we find that a high relationship between test and
reting will result, if the proper precautions are taken, in the
rating process. On the basis of such findings, it seemed plausible
to proceed with the use of the rating scale proposed.

g) Aegeording to L. Cronbach and P. Meehl the validation of psychelogi-
cal tests has not yet been adequately aoncuptutliuod.h9 To do
this, it is necessary to distinguish four types of validity:
Predictive, concurrent, content and construct. The last of these,
construct validity, was introduced into test construction in order
to specify types of research required in developing tests for which
conventional views on validation are not appropriate. This dis-
cussion indicates how evidence of attributes can be substantiated
and interpreted in the absence of an adequate criterion.

Cronbach's and Meehl's elsboration of construct validity, has
recently appeared in the literature to extend the discussion on

hacf. supra, 25-26.
49paul . Meehl and Lee J. Crombach, "Comstruct Validity in Peychologi-
gg;: g;;t',. whﬂhyc‘l Bulletin, Huhing‘bon, E»‘ Cey m, l‘, 1955'
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validity of the previous mr.s-o Since construct validity con-
cerns subjective type tests, it is not immediately applicable to
objective type tests such as the TMFAP.

Each of the studies cited has been of value in the determination of
the validity of the TMFAP. Each study or diseussion has a particular con-
tribution to make. Most important has been that of Knowles in contributing
the criterion measure for the TMEAP, Of lesser importance have been the
contributions of the others.

Summary

The bulk of the material cited has to do with the mechanice of test
construction and atandardigation. The studies dealing with mechaniecs have
bsen divided into several areas in order to systematize the phases of con~
struction and standardization. For the most part, those works that concern
methodology cut across those arbitrary divisions. They serve in varying
degrees of usefulness throughout the construction and the stendardisation
of the instrument. The sequence of topiecs in this chapter parallels the
order of concern with them, A consideration of test constimection appears
first, followed by the comstruction, selection and analysis of items, and
finally the determination of reliability and validity.

Those tests that have relevance to the job area under consideration
have been discussed., Each has been evaluated for validity with respeect to

- 5°crongaen, et al,, "Technical Recomendations,” Psychologiosl Bulletin,
’ 227"22 .
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the Job area of technical writing. None has completely satisfied the
demands of personnel selection. The survey of the literature has revealed
the need for an instrument in this job area. The construction of the
TMEAP attempts to fill that need.




CHAPTER III
METHODOIOOY AND APPROACH

Test Construction

A review of the literature has shown that there exists & need for a
suitables psychological instrument to measure the aptitudes required in the
job of techniecsl marmal writing. It was also shown that to be effective
such an instrument must identify at least the grosser aspects of each apti-
tude. To be of practical value in the industrial setting the test must be
simple to administer, easy to score and spscifie in its application. In
the light of each of these criteris the demands of the job area were care-
fully amlyud.g 1
pilot study has shown that & measure of each of these facets can provide

Eight specific facets were selected for measurement. A

adequate reliability within reasonmable testing limits, In addition, these
measures intersorrelate low enough to indicate measurement of different
aspects and furnish valid predictors of success in the job area,

In constructing subtests to measure the eight key facets, a set of
practical criteria has been applied. By meeting these criteria, the Tech-
nical Mamual Editor Analysis Profile (TMEAP) has taken on practical signifi-
cance., The application of each of these governing principles or eriteria

5191'. supra, 1“'2, 6"7‘
29
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to the instrument will be discussed in detail, These criteria are:

a. Each subtest must be independent. '

b. Each subtest must be & measurs of power as well as speed.

¢. Each subtest must contain practical materials.

d. Each subtest must be easy to administer.

e. Fagh subtest must have separate norms.

£+ The battery of subtests must yleld a profile.

a. Because of the varied situations in which selection takes place,
each facet of the aptitude should be messured separately., While
it is important to administer the complete battery of subtests in
the selection process, situations will arise in which only part of
the TMEAP is required. For this reason, the subtests were con-
structed to permit easy division of the batiery into sections for
clerical, technical writing, or specialized technical writing posi~
tions.

b. Aptitude test scores must reflect power in performance as well as

52 Although earlier aptitude tests had been

speed in performance,
based essentially on speed, the current trend is to reduce emphasis
on speed alone. Only Subtests By and Cy of the TMFAP have been
constructed with speed as the critiesl factor although time limits
have been set for all the subtests., The remaiming subtests are of
a2 power nature with time limits set to allow most subjects time to

consider all items.,

Szﬁnmn and Xernan, "An Experimental Comparison of Test-Retest and
Intermal Consistency Estimates of Reliability," Jourmal of Edupational
Psychology, XIIII, 292-298.

-
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The TMFAP is constructed to meet the practical demands of an
industrial situation. The eight subtests can be ammmﬁ in
vhole or in part to tap different sets of skills. Subtests A

1

through Dl are intended to sssess clerical skills. Bubtests "‘2

through C, are proposed to assess techmical writing skills, Sub-
test Qy, or Qyp is designed to assess specialized engineering-
service knowledge.

Directions for uhin;smuon appear at the beginning of each
subtest. Theze daregtiem are read by both administrator and
subject alike, Illustrations have been included where it has been
found necessary to clarify the task to the subjeect., The govern-.
ing principle here is to simplify the administration of the test
as much as possible, Detailed information on test administration
and general test conditions appear in the test xm:ml.s 3
The norms published in the test marmal are based on & sample of
forty technical mura.m‘ These writers are currently employed
by industrial firms or technical writing agencies in and around
the Chicago area. Firms located elsewhere which will use the

test msy wish to develop thelr own norms, especially if their work
population differs from the sample used in this study,

The score on each subtest of the TMFAP may be plotted on the chart

ShSee Appendix I, 314

SBSGQ Appendix I, ¢97.99.
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appearing on the face of the test booklet. The resulting profile
can be used to facilitate interpretation of the results.  Since
the weighted subtest score is a multiple of 100, the intervals on
the profile chart for esch subtest are comparable., All weighted
scores may be converted to percentils ranks for ready empariaen.ss

The elght subtests of the mEAPsé shall now be desoribed
briefly in the light of the oriteria developed in the previous paragraphs.
Fach subtest regardless of its form has been constructed by the suthor with
one end in view -~ to appraise & particular aspect of the technical writing
job area, While no clear demarcation between aptitude and achievement is
possible, the intent was to produce an aptitude teet. The varied sources
of origin for each subtest shall be noted. Some subtests have rather new
item types or novel versions of older forms, Others have item types that
have been used before. The aim in each instance has been to pressnt mater-
ials that possess face validity for the subject.

Preofreading Errors

Subtest Al is intended to measure the subject's ability to proofread
printed materials for typographical, grammatical, and punctuation errors,
The 1tem form is original and has the unususl advantage of providing fifty
items distributed evenly throughout the passage. Herein the subject must

consider each word, phrase and sentence for possible error both in and eut

555ee Appendix I, 111~11k,

Séﬂf +» BUpra, 3“64

L
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of context. Since any mumber of errors may occur in any grouping of words,
the subject cammot follow a set response pattern. He must resct singly and
geparately to each error.

In originelly constructing this type item, the length of the passage
became & matter of concern. It was suspected that a considersble amount of
material may have to be included to aet as "filling" fer the errors in which
there was special interest. From s measurement standpoint, this "filling"
would prove ineffective. However, in the course of construction it was
found that much of the "filling" material contributed very effectiively to
the measurement of proofreading ability.

Directions |

Subtest Bl is intended to measure speed of response in a simple per-
ceptual task. Two different types of items were used., The first is a
cancellation form item which draws heavily on immediate recall and percep-
tual acuity. Herein the subjeot is r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>