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This issue ¢if Measurement in Education is presented

in the form of a dialogue between Dr. Robert L. Ebel, Distinguished
Professor of Zducational Measurement at Michigamn State University,
and Dr. Samual A. Livingston, Program Research Scientist at the

Edncatioral Testing Servicé. Alternative views on some aspects 6f the

use 0f tests in assessing professional competence are presented.
livingston and Ebel direct special attention to the shortcoaings and
virtues of verbal knowvledge, multiple-choice items, norm-referenced
tests, conventional test statistics, and test validation. Livingston
is more convinced of the shortcomings of the first four and the
virtues of the fifth than is Ebel. Despite their differences, both
agree on the need for psychometric excelleace. (AL)
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Issues in Testing for Competency

Robert L. Ebel and Samuel A. Livingston

ABOU1 THIS ISSUE

interesting 1 the interchange ot 1deas abcut the
topic between tbel and Livingston

The major thrust of this paper concerns an issue
that 1s as old as testing itself How can we assess the
competencies needed to perform specific jobs that
are not necessarily school oriented? How do we
asses theskills and knowledge necessary to function
effectively as a physician, as a barber, as a teacher or
any other occupation? Can we indeed assess these
competencies? f we can. when ran we measure
those necessary skills and knowledge? In what mode
can we measure them, will tradittonal paper-and
pencil tests suffice? Must we think of job perfor-
mance observations as a major tool? How can we

: Robert L. Ebel Samuel A. Livingston employ the disciphines inherentin classical measure-
ment devices to observation of job performance?

Can we?
While not all of these 1ssues are examined equally,
This paper represents g departure trom those the reader will find some interesting points of view
published 10 the past ssues ot ME The paper 15 expressed by two highly respected men in our field.
presented i the torm ot a diglogue between Drs Dr Robert L Ebel 1s a Distinguished Professor of
Robert 1 thel and Samuel L Livingston The topic, tducational Measurement at Michigan State Univer-
testing tor competency, s one that has been sity, East Lansing, Michigan Dr Samuel A Livingston
addressed betore by these two measurement is a Program Research Scienust at The Fducational
specialists and athers  What makes this paper Testing Service, Princeton, New Jersey HCR

National Commission for Health Certfying Agencies, Ebel

P I presented and undertook to define the following
ro Ogue propositions

. Assessment of Competence

1 Certitication of competency s essential to the

ISSUES IN TESTING FOR COMPETENCY maintenance of excellence in any profession.

This arhicle reports alternative views on some aspects ot 2 Peniodic re-assessmignt of competence, and recer-
the use ot tests i gssesang protessional competence It ttication 15 desira for the maintenance of
grow out ot an exchange of letters between the two professional excellence
authors tollowing 4 conterence in Atlanta, Genrgia, on 3 The major component of professional competence i

Q nber 7 1978 At that conference, sponsored by the verbal knowledge
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4. Written tests can provide effective assessments of a
person’s verbal knowledge

Criterion/Norm-Referencing

5. Criterion-referenced tests are intended to identify
examinees who have reached a certain criterion on
one or more aspects of proficiency.

6. The particular elements of knowledge to be tested are
identified more specifically on a criterion-réferenced
than on a norm-referenced test.

7. 1t is seldora advisable for a test of professional
compgtency to focus sharply on a limited number of
discrete, sharply defined competencies.

8. Critena of competency in practice of a profession
tend to be norm-referenced.

9. Procedures for determiningthe passing score on a test
of competency should be developed as rationally as
possible, and then described in explicit detail.

10. Criterion-referenced-tests can be evaluated using the
same statistical procedu:es that were developed for
non-referenced tests.

Job Relatedness

11. Atest of competency in a profession is job-related if it
reflects a rational analysis by expert practitioners of
the essential functions of the professional.

12. A consensus of experts provides the only sound basis
for specifying the content of a test of competency.

13. Knowledge is a necessary, but not a sufficient
condition for effective nerformance.

14. Good test questions require the examinees to apply
the knowledge they possess.

15. There is a high correlation between ability to recall
and ability to apply knowledge.

validity

16. The validity of a test of competence is determined by
the tasks it includes and by the reliability of the scores
it yields.

17. What a test measures is usually what it appears to
measure. -

18. Statistical vahidation of tests of competency is seldom
feasible.

19. On a good test of competence. test-taking skills
cannot be substituted for knowledge of the subject.

20. Other means of asses:ment; interviews, recommen-
dations, biologica’ data blanks, assessment centers,
etc, are supplements not alternatives to written tests.

Reliability T

21. Areliability coefficient is the correlation between the
scores from two or more indpendent measurements
of competence for the individuals in a particular
group.

22. The reliability of a set of tes\ scores depends on the
number and quality of the test questions, and on the
range of talent in the group being tested.

23. The best statistical evidence of the quality of a test of *

competeney is its reliability coefricient.

Non-Cognitive Assessment

24. Non-cognitive characteristics include interests, at-
titudes, values, other traits of personality, and
psychomotor skills.

25. 1tis practically impossible to obtain valid measures of a
person’s non-cognitive characteristics from a paper
and pencil test.

Q it would be hard *o defend the use of measures of

RIC
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non-cognitive characterstics as part of a prodess of
selection for certification or hicensure.

Test Construction
27 Those who prepare tests of competence should:

a) Be themselves outstandingly competent in the
field .

b) Be skilled in expressing ideas concisely and clearly.

c) Be guided by professional advice on how to write
effective test items.

d) Be willing and able to take time to do the job well.

28. A committee of ex ~rtsappointed todesign and build
a test of compete -y will work most effectively if
guided and suppc ed by <necialists in test construc-
tion.




29. Standard item forms are wholly adequate for the
development of excellent tests of competence.

30 Good test questions deal clearly and concnsely with
matters of fact.

31. The substantial cost of preparing a good test of
competence s part of the price of professional
excellence

Livingston agreed enthusiastically with many of the
Eropositions But he also reacted to several of them with
skepticism or disbelief. The questions he raised, the views
he expressed, and Ebel’s reaction to those views are set
forth in the remainder of the article.

Dialogue

Proposition 3

“The major component of professional competence is
verbal knowledge.
Livingston:

As | understand the term, “verbal knowledge” means
knowledge that can be expressed in words by the person
who has that knowledge. Many health professionals have
a great deal more professional competence than they can
express in words. For example, an x-ray technologist must
be able to place a patient in the correct position for the
prescribed x-ray exposure. Being able to name the correct
position 1s not sufficient. Being able to describe the
correct position in words is not necessary. Being able to
recognize a verbal description of the correct position is
neither necessary nor sufficient. And when x-ray
technologists are taught to position patients, the teaching
is not primarily verbal; it is “hands-on.”

{ have developed performance tests in x-ray technology
and in den*al assisting and dental hygiene. Even the
instructors in these fields find it difficult to express their
practical krowledge in words (which 1s one of my
functions in the test development process). | suspect thata
similar situation (with respect to verbal and nonverbal
knowledge) exists in many other health professions also

*In many professions the knowledge and skills that are
most important are not verbal. They can sometimes be
wranslated into verbal terms (with varying degrees of
facility by different people) but asused on the job they are
primarily non-verbal. Verbal knowledge is often not
sufficient. A surgeon needs to know not only the name of
the diseased organ and its condition; he mustrecognize it
and its condition by sight and touch and must have the
manual skills to perform the necessary correction.
Blindfold him and tie his hands behind his back; hisverbal

 knowledge will be as complete as ever, but he will be
useless as a surgeon (though he may be of some use as a
surgical consultant!)

An important part of my job 1s the development of
performance tests and othet behavioral measures. | work
with experts in occupatinnal fields. One of my main
functions in this activity 1s to transiate their practical
knowledge intoverbal terms. In the process l acquire a fair
amount of verbal knowledge, but very little practical
knowledge. Your proposition 13 (“knowledge is
necessary, but not a sufficient condition for effective
Derforma nce’’) seems to cortradict proposition 3 to some

t

always necessary. But in some occupations, the amount of
knowledge required may be overshadowed by the skills
involved. And not all knowledge s verbal knowledge.
(How much of a symphony conductor’s knowledge is
verbal? Or a diamond cutter’s?)

tbel:

| agree that professionals, and all of us, have a great deal
of knowledge that does not consist of verbal propositions,
and that can be expressed only imperfectly in words. But
for teaching and testing knowledge, the imperfect
expression may be almost all that is availlable to us.
Occasionally a diagram or picture, or even a live
demonstration, may helpfully supplement our verbal
descriptions. But, when we are attempting to impart or
assess knowledge, the main burden of communication
must be carried by words, | believe. With skilled writers
and readers. speakers and listeners, and on many subjects,
the imperfections are far outweighed by the efficiency
and flexibility of verbal communication. Perceptual-
motor skilis, so important to the dental !iygienist, the
juggler and the concert pianist are another matter. To
assess competence in those skills there is no adequate
substitute for a performancé test, obviously.

How much of the competence of a typical profe55|onal
depends on the verbal knowledge he or she has, i
contrast to perceptual or psychomotorskills? | know of no
way in which a conclusive answer to this question, based
on hard evidence, could be obtained. It might be easier to
get hard evidence on a relate”’ ~uyestion. How much time
do students in medical cols spend acquiring
knowledge as opposed to acveloping skills? My rough
guess is that at least 75%, perhaps as much as 90% of the
time is spent acquiring knowledge that can be expressed
in words.

Some people do not valve verbal knowledge highly,
perhaps because they have had difficulty in acquiring it
and do not possess much of it. These people are likely to
say that words are less important than deeds, and to
suggest ihat the relation between verbal knowledge and
on-the-job performance is likely to be low.

I think they are wrong. It is hard for me to imagine-a
physician capable of treating a particular pauent’sailment
successfully who would be unable to describe in words
the process of ,diagnosis and treatment. Grarting the
physician’s need for certain perceptual and motor skills, |
find it hard to imagine such a professional who can
describe in words what should be done but <till be unable
to do it. The more verbal knowledge my physician has
relevant to any disorders that afflict me, the safer | feel in
his or her hands.

Is there really a contradiction between 3 and 137 A
component can be a major component (3) without being
sufficient in iself to do the whole job (13). | agree that
competence in some professions (e.g. concert violin
playing) is almost totally psychomotor. Such cases are a
small minority, | believe.

Proposition 4

“Written tests can provide effective assessments of a
person’s verbal knowledge.”
Livingston:

I agree that written tests can provide effective
assessments of a per<on’s verbal knowledge. The problem
is that in the world of testing, “written test”” too often
means “multiple-choice test”. The crucial difference is
the prompting; it is much easier to recognize a correct

at. | like proposition 13 better. Some knowledge is
Emc
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response than to supply one But in many rea.-world
situations the options are not laid out clearly before us.
Multiple-choice tests allow incomplete knowledge to
masquerade as complete knowledge

Often a person in a job or situation will neglect to do
something because he or she just did not think of it By
presenting the correct action as cri2 of a series of options,
we remind the examinee of somethmg he or she may not
have remembered if it had not been presented. | have
seen many test items in the health professions which |
could answer, despite my lack of training in the relevant
fields, only because the options were presented If the
correct answer had not been presented, | would not have
been able to supply it.

Incidentally, | am not at all sure that we should be as
firmly committed as we seem to be to finding four
alternative answers to each multiple-choice question. For
the past two years | have been trying (unsuccessfully) to
persuade my Educational Testing Service colleagues of the
value of two-choice items for questions that are essentially
dichotomous Our current practice is either to write an
additional two or three distracters or to combine two or
more two-choice items into a single four-choice or {ive-
choice item. In the first case, we often end up with-an item
that actually tests for fine distinctions that do not reflect
the original purpose of the item. In the second case, we
throw away good information about the examinee by
failing to :core each piece of knowledge separately.
Ebel:

Research I as shown over and over that the correlation
between multiple-choice test scores and scores on any
other mears of measuring the same achievement are as
high as the reliabilities of the two methods of measure-
ment will allow. Unless one regards the absolute level of
the score as dependable and important, one will not find
multiple-choice test scores misleading.

Does the real world provide us with clearly laid out
options? Often it does. It does to the voter, the investor,
the umpire, the shopper, the home buyer, the mail sorter,

_ the file clerk, and legislator, the judge, ard a host of other

decis:on makers. fven when it does not, the process of
discovering and laying out of the options is seldoin as
difficult or as crucial an element in awise decisionasis the
choice among them.

Multiple choice items do indeec help the examinee by
offering prompts. Without doubt this increases the
probability that a correct response wili be given. If it were
necessary to know for sure that the examinee could think
of the answer to that particular question all on his own
with unaided recall, then the prompting would tend to
invahdate the ‘tem. Butif the function of anitemis to serve
as one of a multitude of probes of the extent and depth of
the examinee’s structure of knowledge, then the prompt
does no harm It does nct give the answer awgp,to the
uninformed. It simply helps the infcrmed. That help
seldom, if ever, spoils the reliability 7 a test by making it
too easy. If the prompting offered by a multiple-choice
test consistently harms that test as a measure of achieve-
ment or aptitude. 1 ought to be possible to demonstrate
the harm with empirical evidence. | know of no such
evidence.

Indeed, one of the benefits of the “prompting”’ offered
by multiple-choice test items is to define the examinee’s
task more fully and specifically than can be done with an
open-ended question. There s less room for the
‘:l"'wenstance of capricious recollections or chance

-

Open-ended questions tend to yield less reliable scores
than multiple-choice scores. This is due in part to
uncertainties in scoring But it s also due in pait to errors
introduced by la ‘k of precise definition of the 1est in the
question, and by the examinees’ good or bad luck in
happening to think of the best interpretation, or
procedure, or answer to give. On balance it seems to me
thai multiple-choice prompting is likely to do more good
thar, harm.

You surely are on the right track in pushing for more use
of two-choice items. | have been doing the same. In
teaching students to write good true-false items | urge
them to think of such items always in parts. For example:

1. -An eclipse of the sun occurs when the moon 1s new (T)

2 An eclipse of the sun cccurs when the moon is full (F)

! have recently been experimenting with a combined
two-choice form, to compare it with the usual true-false.
Here 1s an example.

3. An echipse of the sun occurs when the moon is (a. full,
b new). Though | have long defended true-false iter~
form, the results of recent tests show that the two-
choice form is better. The contortions it:m writers
sometimes go through to adapt two-alternative
problems to the four-alternative form are often
wonderful to behold. What is worse, and . >tentially
more harmful, is that the need to offer four alter-
natives leads item writers to avoid questions; for which
there are many, for which only two reasonable
alternative answers exist. We have over-estimated the
harm that guessing 1s likely to do on two-choice items.
Your arguments in favor ot such items are sound,and
ought to be persuasive.

Proposition 8

“Criceria of competency in practice of a profession tend
to be norm-referenced.”
Livingston:

| agree that stardards of competence in most
professions tend to be norm-referenced. But should they
be? Is it fair to denv a person the chance to practice a
profession simply because enough other people are
better atit? And couldn’t there ever be asitvation in which
the public needs to be protected against the level of
competence (or irtompetence) represented by the
average practitioner?

Professiona! standards need not be either purely norm-
referenced or purely criterion-referenced. As the supply
of persons available todoajob increases, it makes sense to
increase both the number of persons credentialed in the
job and the required level of proficiency. However, there
may be an absolute minimum standard, below whichit is
better to leave @ job undone..As an example of this last
point; suppose we had a valid test for air traffic controilers,
and an applicant has scored at the chance level. It would
be better to close down the airport than to let him direct
takeoffs and landings.

Ebel:

The public interest 1s best served | believe, by certifying
a sufficient number of the best, not by certifying all (or
only) those judged adequate on some basis or other. If
good workmen are not available to do a necessary job, we
must make do with som2 not so good.

The example you g. e of the air traffic controller
suggests that there are wutuations in which no help is
preferable to incompetent help. | agree. But | suspect that
such situations are not common. Much depends on the

E lCration to spoil the precision of the measurement. circumstances of the particular situation. Can we define
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Proposition 10

“Criterion-referenced tests can be evaluated using the
same statistical procedures that were developed fornorm-
referenced tests.”
Livingston:

| flatly disagree with the notion that the statistical
procedures developed for norm-referenced tests can be
used to evaluate criterion-referenced tests. Many of these
statistical procedures process only the relative informa-
tion contained in the test score. They are based on
deviations from the group mean. If criterion-referenced
testing means anything, it means that the absolute level of
a test score is important information that should not Le
disregarded. o

Itoften happens that a test will discriminate much oetter
2t <~me levels of ability than at other levels. Conventional
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Development W James Popham and Elaine

Lindhetm

The Courts and Your Mimimum Competency

Testing Program — A Guide to Survival by

Thomas H Fisher '

No 2 The Anatomy of & Scholastic Aptitude Test by
Rogar T Lennon .

Attitudes Toward Standardized Tests Students, -

Teache:s and Measurement Specialists by Frank

P Stetz and Michael D Beck

N

Vol 8, No 1

Vol 9. No 1

[¥8)

Vol 10,No

Y

Vol 11.No 1

Vol 12.No 1

have an examinee populaticn such that most examinees
are well above ‘“minimum acceptable proficiency’.
Suppose we have two tests, one constructed to dis-
criminate best in the range of ability that would be
described as ‘“‘minimum acceptable proficiency’, the
other constructed 1 discriminate best in the higher range
where most examirees’ abilities lie. Conventional test
statistics would make the second test appear better than
the first. But if our purpose in testing is to discriminate
among examinees who have a least “minimally acceptable
proficiency” from those who do not, we would do better
to use the first test.

Ebel:

Except in closed and very limited universes of
knowledge (e.g. the 100 basic facts of addition or the
correct spelling of words on a prescribed list) it 1s
impossible to obtain a score that has valid absolute
meaning. In other cases the apparent absolute meanings
are really relative to the subjective and more or less
arbitrary standards of the test constructor or the test
scorer. Such standards tend to be inconsistent from test to
test and therefore undependable. Nor are there many

ER] Cstatistics fail to take this fact into account: Suppose we
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instances in the assessment of human performances
where it 1s important to know the absolyte level of a test
_score. More 1s almost always better, and we make do with
the best we can get
It is true as you say that one could build Test A so that it
would yield more reliable scores over all than Test B but
less reliable pass-fail distinctions ata particular score level,

if Test B 1s designed specifically to discriminate at that -

level. But would a sensible person use Test A todo the job
that another test was designed to do specifically? And of
several tests designed to do Test B’s job, would not the
most reliable of them result in the mosc dependable
discrimination? Finally, 1s it because of the limitations of
“conventional test statistics” that Test A, designed to one
job, yields more reliable scores than Test B, designed to do
quite another job?

Propositior: 18

“Statistical validation of tests of competency s seldom
feasible.” __
Livingston:

To argue that statistical validation of tests of competen-

cy is seldom feasible 15 to take a defeatist position. We
could be doing more about this sort of thing than we do.
In many cases the criteria would be rare events — critical
incidents of various types. But statisticians invarious fields
have developed and are developing techniques for using
those kinds of data. A few years ago you could have said,
with as much justification, “Statistical determination of
the causes of cancer is seldom feasible.”
tbel: : '
The position may be defeatist, but on the record of
experience it seems to me to be clearly true. The reasons
why it is true seem to me to rake future,suc'cessohnlikely.
If experience and reasonteach methatl have beenwrong,
I will recant.

a

Epilogue

Accurate assessments of professional competence are
essential to the effectiveness of a profession and to the
welfare of a society. At the lower end of the scale such
assessments are used to afford or to deny the gpportunity
of practicing the profession. At the upper end they grant
or withhold highly valued certificates of special ex-
cellence. Concern for the quality of assessments of
professional competence 1s surely justifiable.

Specialists in testing agree on many of the criteria of
quality for tests used to measure competency. On some
issues, however, their opinions differ. These differences
are inevitable, given the complexity of the problems and
the limits of our knowledge. Examination of different
points of view on the issues is helpful in adding to our
understanding of them, and ultimately toresolving them.

In this article Livingston, and Ebel directed special
attention to the shortcomings and virtues of verbal
knowledge, multiple-choice item:, norm-referenced
tests, conventional test statistics, and test validation.
Livingston is more convinced of the shortcomings of the
first four and the virtues of the fifth than_is Ebel. But
despite their differences on these issues, they agree on a
common objective of their efforts. For want of a better
term that objective may be called psychometric ex-
cellence.

To thoseto whom differences of opinion are disturbing
and distasteful, this thought may be reassuring. Given the
task of measuring competence in a particular profession,
the tests that Livingston and Ebel would help competent
professionals to produce might be hard to distinguish.
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