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““Overview'
" I
This manual is written for the person who will be responable for choos
ing the passing score on an educational or occupational test Our pur-
pose in writing the manual is to help you select and apply a method for .
choosing the passing score, Therefore. we have tried o concentrate on
practical advice, rather than discussions of theory or descnptlons of re-
search fmdu}gs For the reader who is interested in those topics, we
. have included a bnef bibliography Whe end of the manual The man-
ual itself is divided into seven sections: ! -
. 1. Dec:s:ons Standards. and Judgments. Some key concepts and
' some things to consnder in choosmg a method for choosing the pass—

ingscore: + ' .
. 2. Methods Based on Judgments About Test Questior's a how-to-do-it
section: i -
¥ " 3."Methods Based on Judgments About Individual Test-Takers.
) - another how-to-do-it section: .
. 4. Methods Based on Judgments About a Group of Test-Takers‘ et
. another how-to-do-it section: - '
.. . 5. Choosing a Standard Setting Method. our recommendations for .
choosmg among the methods presented in the prevnous three sec- -
) .. fions: ‘Y I ";) )
. 6. Social and Poltical Issues a bpief discussion_ of some sources of con- ’
troversy over passing scores: ..

7. Helpful Hints. practical advice not included in the previous sections
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‘ T DectStons
Stapdards,
. and -Judgmen’rs -

-~ ) K

Decistohs o, : ' .

A test score Is a piece of mforwxon about a person - How can you use
that information to make a decision? One way is to consider each per-
- son’s test scor€ along with other information about that person, apply
your own judgment, and make the decision. This case-by-case method
of decision making has some important advantages. Because you do ,
. ndt have_to specify your critena for the decision in advance, you can
take afcount of any refevant information you may have about the test-
W _ . taker, even if you did not ongm‘ailp plan to use it. Case-by-case deci-
> sion-making offers Bach test-taker the chancg to be co§idered individ-
ually as a whole person. However, it also hé some serious ‘drawbacks. ’
It is subjective, in that two different decision-makers can arrive at differ-
ent decisions on the basis of the same mformatton You cannot ade-
S quately describe Your critena for the decision in the form of a. statement .
to.the test-takers and other interested persons. In-. short, case-by gase
decision making offers no assurance to the test takers that they will be .
treated fairly. As aresult, it can leave you open to charges of favontnsr‘n .
prejudice. or arbitrary and capricious actions. For these teasons, you
‘may prefer to use a decsion rule that you will apply in the same way to
“all test-takers. Your decision rule wilt specify what information You will
be using and how you will use it m makmg decisions ab0ut individual
+ test- takers ‘
One very simple and very common type of decision rLle is tp class:fy
“ the test-takers into two groups. a htgher scoring group and a ower-
*seéning group. Deciston rules of this type are used in many dtffereng test-

ing situations. Hege are only a few examples: S T

A
The higher-Sconng group will go on to anpther ynit of tk{ﬂructnon?& ’Zs\
the fower-scoring group will repeat the previous unit. R
l .. - The higher-scoring group wnll recewve a diploma or certlflcaF%* the 3
lower-scoring group will not.
The higher- scormg group. will be ﬁcensed to practice a profesann, .

the lower-scoring group willnot. - . f,»; o e,
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The lower- sconrlg group will regeive some kind of special reme-
; dial instruction; the higher-sconng group will not.

The higher-scaring group will be admitted 1o a training program.

the lower-scoring group will not.

The higher-scoring group will be given credn for a college course

without taking the ccurse. the lower-scoring group will not.

5 Even when more comphcated decision rules are used. part of the rule
\hen involves ’classifying test-takers into a hlgher scoring group and a
¢ lower-scoring group For example a professional certifying board might
+ decide to grant certification only to rersons who have completed an ac-
credited tralning program and have at least twg years’ experience in the
profession and earn at least a specified score on a dgemfrcatlon test
. To use a test scoré in these types of decision rules, you must choose
the test score that will separate'the higher-scoring group from the lower-
< scornng group. The .purpose of this manual is to help you make that
. choice by descnbmg several methods that you can use,
" In this manual. we will use the traditional terms * ‘pass” and * “fail” to in-
_« . diale the placing of a test-taker into the. higher-scoring group or the
lower-scoring group. We wgll refer to the score that separates the two
v groups as the “passing score.” We realize that these terms will be inap-
priate for some tgsting situations. However, we believe that our
Clhual will be more useful if we use these concise and familiar terms

. . ~ M o ¥
- ;
s \ ’ 1 ',‘ - V
Standards : L
- ° . * [
. A standard 1s an answer to the question, “How much is enough?” There

are standards for many kinds of things. including the purity of food

products, the effectiveness of fire extinguishers, and the cleanliness of

auto exhaust fumes. When you choose a passing score you are setting
. astandard for performance on aTest.

Choosmg‘the passing score wo\llcl not be a problem if the test-takers’
scores always fell neally into two groups, one group of nearly perfect
scores and one group of scores'at or near the chance level Unfortu-
We have to face the difficult task of deciding how much is enough N

Standards can be either absolute or relative. A relative standard de-

pends on compansons between individuals, an absolute standard does

- not. In testing, a relative standard depends oh comparisons among the
. test-takers. The question, “How good is good enough?” is answered in

‘

10 :

nately, n the real world of testing, we rarely get such clear-cut results -
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. well the other test-takers do, because their scores will ot &ffect the stan-,

" qut of a possible” 100" tells you little, unless you know what “60"

terms of the test-takers' scores For example, consider the following
statements: . ’ R . :
1 “If your score 1s in the top 5 percent of the group, it is good eno@" %
2. “If your score 1s above the dverage score of the group,‘it 15 good
enough " . ) ,
3 “lf your score 1s not more than 20 points below the average score of g
the group. itis good effough ™ ’ .
4.."1f your score 15 not 1n the bottom 2 per‘cent'of the group. it is good
enough.” “ ’ .
Each of these four statements expresses a relative standard .In’ each
case. "good enough’.is defined in terms of the scores of the test-takers
An individual test-taker’s score will be compared against a stgn_dard that
depends on the scores of the other test-takers. The higher the other test-
takers' scores are. the higher the standard will be. In contrast. an ab-
solute standard 1s one that does not depeng on the performﬁhce ofthe -,
test-takers who will be measured against it, For the person whb takes a
test that,will be used with an absolute standard, it does not matter how .

dard. .o : e
To Know whether apassing $¢ore represents an absolute standard or
a relative standard, you need to know whether the test scores are ex-

pressed .n absolute or relative terms. To say, “The passing score is 60

means. If if means “60 percent of the questions answered correctly.” the
¥
_passing score represents an absolute standard. If it means “better than -

60 percent of all the test-takers,” or “twp standard deviations” below the ’
average score of the test-takers,” the passing seore repfesents a relative
standard. ) a .

Choosing a passing score to reptesent a relative standard is not difi-
cult, you choose the score that pasges the desired number or perééntage
of the test-takers. For example, if the test is being used to sglect studénts .
fﬁn advanced course that is limited. fo thirty students, the passing
Score will be the score that passes exactly thirty students This manual
will concentrate on methods for choosing a passing score that repre-
sents an absolute standard. N : ) =

*The “standard deviation” 1s a measure of how widely theé scores of a group of test takers

arespread out along the test score scale ..

* [y




Judgments i . : "

Any standard— absolute or relative—is based on some type of judg-
ment, A standard is an answer to the question, * How good is good
enough?” and this question can be«answered only by someone’s judg-
ment. The choice of a passing score will involve judgments at some .o,
point in the process It isimportant that these Judgment)s be

L}

=7 - —__(1) made by persons who are qualified to make thém.
(2) meaningful to the persons who are mal‘ft’ég?ﬁe‘m. and .

. . .
(3) made n a way that takes into account the purpose of the test.

-

These three requirerrents are interrelated. Different methods for choos
ing a passing score require different types of judgments and, therefore,
somewhat different qualfications for the judges In describing each
method. we will describe the necessary dualifications for the judges, and ,
we will suggest ways to get them to keep the purpose of the test in mind
« ‘when they are making theirjudgments.

rd

Two Tybes of Wrohg Decisions .

K

. Whenever you use a test to class:fy the test- takers into two groups, two
 kinds of wrong decisions can occury ey

-

1. A test-taker who actually belongs in the Iower group can get ascore .,
above the passing score. . '

2. A test-taker who actually belongs in the higher group can get a score .
" below the passing score,

«

These wrong, dec;snons occur because tests are almost never perfect .
measures of the knowledge and skills they are intended to measure A

test taker's skills may vary from day to day and éven from hout to hour

A test-taker ‘may guess at'some of the questnons and there js no way to
distinguish a lucky guess from an answer that the test taker really knew.

"For most.dests, the questions or problems de not include every item of
knowledge and every possible application of the skills that the test is in_

tended to measure. The questions or problems are only a sample of all

o those that could have been included, and they may give a misleading .

picture of the skills of some of the test-takers. * .
'

“r | 12(1-: ' ’ ' ‘




For all these reasons. on most tests it ts impossible to choose a passing
, score that will completely ehminate wrong decisions. You can reduce, .
the chance of passing a test-taker who should fail, by using a higher .
passing score. However. by doing so you will increase the chance of -
faling a test-taker who should pass. Similarly. you can reduce the .
. chance of failing a test taker who should pass. by using a lower passing .
score, but you will_increase the chance of passing a test-taker who
should fail. Improving the test will reduce the number of wrong deci-
sions but will not &iminate them entirely. |, . . .
If either type of wrong decision were of no consequence, you would”
not need to use a test, you could simply pass everybody or fail every-
s body. For example. if passing an unqualified test- taker would.do no ,
harm at all. your best decision rule would be té) pass everybody The
method you’use to choose the passing score should, take both fypes of ;
possible wrong decisions mto account. .. R




| Me’fhods
Bdsed on
Judgments About
Tes‘r Quesh@ns
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The three sxandard semﬁg methods we describe-in this section of the
.manual are based on the contept of the * borderhne test-taker. This.
" . test-taker Is the one whose. knowledge and skills are on the borderhne
'between the upper group and the lower group. These methods are
based on the idea that, singe the test-takers who, belong in the upper
§roUp will terd to eamn hrgher sores than those who befong in the lower
. group, the passing. score should be the score that would be expected
" from.a person whose skills“are on the bgrderline.” The judgments these B
methods requrre are made in terms of the specrﬁc QW
. Thesé’ methods are relatively convenient and can be applied sither .
.. before ar after the test is admirustered. In addition, the process of mak-
mg judgments about test quesnons focuses the judges’ attention closely
on the Coatent of the test, Most important, the necessary data—judg-
ments about test quesnoris ¢an nearly always be obtained. However,
“the type of jhdgmem these methqck_call for is not s:mply an evaiuatron
of someone's performanc’e that the judge can observe Instead, these
Jmethods call for a ‘much more difficult type of judgment. The judges
’ must decide how 2 borderliné test-taker would be\kely to, respond to
each of the questions on the}est Because of the hypothetlcal nature of
these, Judgments we believe that these methods need a “reality check.”
If you use one of these methods., you should supplement it with some
kind of rnfox'matxon about the actual test performance gf real test-takers,
if you possib]y can. And i this additional mformahon clearly lndicat,es
. that the Yesufts of the method do not describe the performance of a bot-
detline test taker you, should be preparéd to admit that the method . .
may | not have worf&ed well and to choosé€’ the passing score in some_
other*way 7. 1

[T
B rs\

“

’The earhest articlg describing one of these methods (Nedelsky 1954) referred to this
‘person as the “F- Dstudem S R )
; 15 .
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. -Eachof these niethods consists of five basic éteps:
*} Select the judges:
2. Define “bordetline” knowledge and skills: -

3. Train the Judges in the use of the method you have chogen:

*

4. Collect judgments.
5. 'Qombi};e the judgments to choose a passing score. e

.,
The first two Steps are the sarfe for all methods. The remaining steps
¢ differ. . . ’ o L , )

. The first step‘in any of these methods is to select the*judges The
judges must be qualified to decide what level of the knowledge or skills

" measured by the test s necessary. For example, if a test of occupational

_ knawledge 1s being used as a requirement for a nuclear powertplant”

* operator's license, the judges n#tist be qualifed to decide how much

" knowledge 1s necessary to protect the public against operator errors that
could result in a nuclear accident. If a reading test is being uséd as a re-

* quirement for high» school graduation, the judges must be qualified to
‘decide what a high school diploma should indicate abput a person’s
reading ability. In some cases, only a few pgople may be qualified to™
serve as judges, in other cases, many may be qualified. If only a few
people have the necessary qualifications, and if it is possible for all of
tHem'gp patticipate as ;udges,'try to include them all. Otherwise, try to

.,,.igcr),ake sixre';t‘hat the judges who participate aré typical of all persons qual- *
afied to be judges. Al important points of view should e representedon
the paneliof jiidges. L e co

How many judges should you select? If you have too few, the process

. .may be too greatly influenced by one or two individuals with unusually
hugh ot uftusually lowstandards. In this respect, the more judges, the

. better. But the.morg judges you already have, the less you, will gain
from.gdding one more Judge..We have used these methods with as féw
as giv, judges, but.in these cases, the results were fo be taken.as'a rec-
ofmendation, not as a final determination. We suggest you try to get
mote if you_p05§ibI9 can. © ; 4

Although it is possible to apply these methods without having the

~ judges.communicate directly ‘with each other, we strongly recommend

. that you bring the judges together at.a meeting (If you have more than
" 20 judges, we suggest you divide them .into smaller groups and work
with each group separately.) At this meefing, you ¢an have the judges
define “borderline” knowledge and skills, and you can.train the judges
in applying whicheyer passing score selection method you have chosen ..
To, define “borderline” knowledge and skills, fir§‘t make sure the judges

-

-
’
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R ; unferstand what jhe test measures.and how the test scores will be used
. Then ask the judges to des in their own words. a person whose
knowledge and skills wou nt the borderline between accept-
~ . able and unacceptable els of the knowledge and skills the test mea-

sqres The judgés may find if convenient te describe tHe perforrgance of
/' specifit people they have worked with, whom they would classify as
* .77 “borderline " You can help the process along by asking appropriate
. questions. For example, if the test 1s a reading comprehensron test that
) is beng uséd to ldentrfy hrsgh school students who need further ipstruc-
tion in reading, you rught ask, *Shoidd the borderline test-taker be able
to find specific mtorrnatlon in,a newspaper article? To dlstrngmsh ftate-
ments of fagt from statements, of opmlon" Should the borderlinestest-
taker be able to recognize, the main idea of a paragraph, stated jn differ-
ent words, ifithe paragraph isfroma Redder Digest article? How abaut
a paragraph from an artlcfg in Newsweek? How abgut S,cxentrfw
American?”, , * N 1 ‘
Allow the Judges plenty of time to agree on.a definition of borderhne
, knowledge and skills. If there are strong differences of opinion that can-
" - "7 notbe, resolved'by a comprormse you may have to proceed without a *
single definition that the entire panel of judges can agree orr. But tyto
, get agreemer‘krf you possibly can. When the judges have agreed ona’
- defrn|t|o1n write it down,, Jlete with examples so you will have a
- . stadtementin words of the standard that the passing score is supposed to
T represent.
' JFrom this point on, the methods differ. The three methods we will
descrlbe &e named for the people who first suggested them in books
and articles aboueducational measurement. The methods are known
as “Neddlsky's method.” “Angoff's method,” and “Ebel’s method.”
. Each of the thyee methods-requires adifferent type ofjudgment.

-~
’ 4 4

L

-

4.

.
*

NedelskysMethod L

® . Thxs method, suggested by Leo Nedelsky in 1954 can be used only
' with multiple-choice tests, since it reqyires a judgment about each possi-

tify the wrong answers that a borderline test-taker would be able to rec-
. ' ognize as wrong, that is, as not the pest-of the answers presented. For
example, consider the following question from a fest of language,skills.

"% the sentence. ’
1‘2")}. . i, , N <

’ L)

° . 14 ~ . PN €

. ¥ - Y ’ v 3 <

. ble wrong answer. The judge’s.task is to look at the question and iden-

7

#”

A

The'test- taker's task is to We/word or phrase thapb(est completes .
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T "My musxc,Jeacher thuinks that 'Manan Anderson smgs any . .. '
other contralto he has ever heard.” . ’
{A) more wellthan {B) better than ; /
. (C) thebestof (D) more better over >
A judge might décide that the bordeiline test taker would be able to P
" elimhate wrong answers A and D But the judge might decide thay the '
choice between wrong answer C and the torrect answer B is too ifficult ' ,

for the borderline test-taker The judge ‘would then identify anéwers A
and D as being so clearly wrond that the borvlme test- taker would be
+ ableto recogmze them as wrong.

-

A
Collecting tbe Judgr(nts v ) N
Should the judges maf(e their judgments mdwrdually or try to reach a )

consensus? The method seems to work fairly well either way. if the
number of jirdges is not too large. But even with a small number of R
judges, it may “take some time.te get a consensus on each test question, '
and with more judgés. it will be even harder to get them to agree. Yet,
we believe that the judges can make more valid Judgments if they share
information and opinions with each other Therefore. we. recommend
the following group procedure: e
1. Have the Judges make a set of prehmmary judgments for all the .
questions, working individually and using a pencil to mark the -
wrong answers the borderline test taker would be able to eliminate .

2.” Conduct a bref discussion of each question. udng the fo]loxiving for-
mat: . T

a. Focus the judges’ attention on the first wrong answer. Ask how

many of them thqught the borderline test-taker would be able to

eliminate it as not the best answer, and how many did not think

. 50. ’ . 2 - - “ '

b. If the judges are not unanimous, ask one judge who marked the

answer to explain why.-Then ask one judge who did not mark

that answer to explain why not. Do not try fo reach agreement;

just allow each point of view to be heard. The judges may’or may

not be swayed by the comments of their cdlleagues. Tell the

, judges they may change their Judgments if they want to. Make

Eal sure the judges understand that their judgments are supposed to
describe the performance of a b0rderlme test-taker,

c. Go on to the next wrong gnswer.
3. After all the questions have been discussed in this manner ask the

judges to review thejr decisions amd make sure they have marked all
the wrong answers they intended to mark an only those answers.

18 S o L
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To save time, you can use a shortcut version of this technique in
, which you consider each questlon as a whole: -

1. Ask how many judges eliminated all the Wrong answers

2. Ask how.many judges eliminated the f:rst‘wrong answer, how maily
eliminated the second wrong answer, and so on. .

3. Ask for one of the judges to explain his or her reasoning in dec1dmg
+ t

. which wrong answers to eliminate.

-

4. Ask for one of the jugdges who made a different decision to explain
his or her reasoning. > <

5. Allow discussion as long as the discussign séems to be produchv
. Then refiiind the judges that they can change thenr judgments if th&
- ..y want1g. . - L - . %

R Fore

=, G(’i‘on to the-next quesfxoh TLox o, L

-

o~ e Y

You may find 4t useful to begm by discussing each ‘wrong ‘answer and."'
then switch, aftef & few questions, to discussing the question as a whole"
One limtation of this procedure is that it requires all the judges to
make their judgments at the same time and place. Another limitation is
that, even_ with the shortcat, it is fairly slow (though no(nearly as slow as
trying to et a group consensus on each question). For either of these
reasons, you may find it necessary to have the judges make their judg-
ments individually, without communicating with each other. If you do,
remember that making this type of judgment will'probably be an un‘fa‘ ‘
miliar task for the judges. i possible, you should give them the chance”
to practice the judging task on a sample of{ the questions and dyscuss
y their work with each other before judging the rest of the questibns (This
‘ is the procedure Nedelsky recomimended.) ’
Somé types of multiple-choice questions present problems in using
Nedelsky's method. One type that can cause problems is the negatively
worded question, like the following-example: -

. - ‘

- ()

Which of the following foods is not a source of vnt’amm c?
(A) milk” (B) orange ju\ce (C) raw cabbage (D) baked potatoes

-

In decnehng what wrong answers to mark, the judge must remember that
¢+ the better a source of vitamiy-C a food.is, the worse an answer to the
question it 1s; and therefore/ the more likely the borderline test- taker_

would be to recognize it as wrong.
Another type of question that can cause problems with Nedelsky s

-t
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methaB’S‘fﬁe:-emuhuple tzue'ialse qugﬁnon such as the following ex-
ample 3 '.
Which country or countries did the Umted States fight against during
World War I? *
. Germany.
II. Russia '
1 ltaly
IV. Japan -
{A) lonly (B) 1 ohly {G)landVonly | . .
D) L1, and Wonly (E) IIL1Il, and IV .

This question 1s really four true-false questions, and 'the judgeé-should
deal with it that way. First the judge should decide which of the num-

bered choices thé borderline test-taker would identify as correct, which
chorces the borderline tést-taker would identify as incorrect, and Wthh
_ chouces the borderline test-taker would'be unsure about. Then the ;udge
can figure out which of the answer choices (A, B, C, D, E) the border-
line test-taker could eliminate. In the example, suppose the ;udge ‘de-
gides that the borderline test-taker would know that

{Japan) are correct and-that il (Rpssia) is wro

test-taker could eliminate ahswer choice A, bec

Japan, choice B, because it does not include

. doés inclutte Russia, and choice E, because it includes Russia.

If you detide ‘to use Nedelsky's method with a test that contaifis nega-
tively worded questlons or multiple true-false questions such as those in
the examples above, be Rl‘e to give the judges plenty of prdctice at
judging those kinds of questions before they,begin making their judg-
ments individually. Mdke sure théy can follow the logic of the judging
process. When they have finished making their judgments individually,
ask.them to explaifh the reasons for their judgments on at least some ‘of
those questions, to make sufe theirmarks are what they really intended

Another type “of question that can present difficulties in using Nedel-
sky's method 1s the question that requires the test-taker to do some
mathematlcal computation. The wrong answer choices to these ques-
tions usually are the results of ¢émmon mlstakes The difficulties arise
because the type of mistake that a wrong answier choicg indicates is not
S, always obuipus. Therefore, the’judges may have a hard time_deciding
. whether or not a borderline test-taker would have selected a pamcular
,+ wrong answer. Even the best qualified judges may.find it time-consum-
ng to figure out what kind of mistake would lead to each wrong answer
You can-avoid this problem by giving the judges a copy of the test that
shows the types of mistakes that lead to each wrong answer choice For
example, consider the following question: .

-

4
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o R e .
" R i.o ,-
S T - A worker dropped a hammgr @ff the roof of a building 36 feet hxgh
- "How long dxd it take the hanimer to reach the ground" (Useg 32)
) {A} 1.06 seconds ~ (B) 1.125 seconds
AL U ‘ (C) 1.5 seconds” (D) 2.25, seconds . ) \_J

A Judge.m(ght know that the correct formula is s =1 /2 gt?, which -
v - leads t6 answer C, and yet have trouble figuring out where the wrong
answés A, B. and D came from The judge’s task would be much easier
=« ,  and fasterf the answers on his or her copy of the test were marked as
© follows: : . . -
. * (M) 106 sefondsle=gr) Tt
’ (B) 1.125 seconds (s —gt) . .
. (C) 1.5 seconds (s=1/2 gt?) T
% ~ {D) 2 25 seconds (s=1/2gt) “

. One 1mportant issue n the apphcatton of Nedelskys méthod (and
Angoff’ s and Ebel's methods, also)’ 1 whether or not td tell the ‘judges
the correct answers to the test questfons. lemg the Judges the correct

) answers may make the questions seem easier than they are and, there-

! "' fore, bias the judges in the dlrectloq of a higher cutoff score. If you do

« . ,nqt give the Judges the correct answers, they may judge some of the

> “correct answers to be wrofig arfswers that a borderline tes-taker would

ehminate, but this informatien can be valuable If sgVeral judges. elimi-

nate the correct answer {o the same question. that question rhay be de-

fective. And if one judge eliminates many of the correct ansOvers that

judge'may be ubquatified. .

) However, if you do not give the Judges the correcr answers. the

’ judges may feel that they are, being tested and may forget thaf their

judgments are supposed to indicate the responses of a borderline test-

taker, In addition. the judging process will surely take ‘longer if the

judges have to takk the extra step of fxgurmg out the sight answer to

_each question. A goo solution, if your situation permits it, is to ‘have

"the Judges take the teét before the judging session and then give them

. the correct answers to use while they are aclually making their judg-#’
ments. g . : L.

-

Chgosing the Passi
Nedelsky's method is, based on the idea that the borderline tes}-taker
responds to a multiple-chdice question by first eliminatipg'the answers
he or she recoghizes as wrong and then guessing at random from the re-
maining answers. If the test is to be scored without a* correctlon for
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guessing. 1t 1s relatively easy to flnd the score that such a test- taker

would be expected to get. by applylng the following rules.

1 Under Nedelsky's method. the test-taker's expected score for any
question is.1 divided by the number of answers the test-taker hasto
guessfrom .. » - - .

2 To fmd a'test taker'sexpegted score for the whole test. add up that
test-takel's exw es for all the ihdividual questlons

For example. if the borderline test-taker has eliminated gl but three pos

sible answers. he or she has one chance in three of choosing the correct

."answer Therefore. his or her expected score for that question is 1 di-
vided by 3. or 33 .Table 1 shows an example of these calculations for

one )udge s )udgments on a ten-question test. . .

“ If'the test will'be scored with a correction for guessing, an additional X\ _
calculation i1s necessary. This calculatxo_n isexplained in the Appendix.
The calculations we have just described will give you a separate result
"« for each indvidual judge How should you combine these scores? One

way is simply to average the scores in the usual way: add them up and

1 ST ‘ . 4

K]

Table 1. Example of. calgulatxons for Nedelsky s method applied
to a testr -scored without correction for guessing

: . Number of .
. . answers not Expected
Question Answers * eliminated score

AKX 2 12s .50;;1.'
WK E) 1 1/1=1.00 °
KEKC@OK "* 2. 1/2= 50,
1/3= 33 °

" 1/1=1.00

1/5= .20

1/4= .25

1/4= .25

. 1/5= .20

1/5= .20

o
Y

~»

S O 00 N U B W N e

Sum=4.43

Expected total score=4.43 -

°A circle indicates the.currecl answer an X indicates an answer the borderlme test (aker
would ehminates . L.
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dide by the number of judges. This type of average is called the mean
The disadvantage of using the mean is that it allows one judge with a *~ s,
very high or very low passing score tohave a large influence on the '
’ result. A second way to combine the scores is to take the, median To’
~ find the median. first place the scores in order from highest to lowest, (It
two judges arrive at the same score, be sure to list it twice. once for each N
judge ) If the number of judges 1s%an odd number. the median is simply
the middle score If the number of judges is even. the median is halfway
between the two middle scores. The disadvantage of uéing the median
i1s that it disregards a greaj deal of information by focusing entirely en |
the middle score. A third way to combine the scores represénts a com-
promise between the mean and the median. It is called the trimmed
mean. To compute the tnmmed mean, simply eliminate the highest and .
lowest ‘scores and averhge the remaining scores in the usual way Be-
pending on the number of jydges. you may choose to eliminate the _
highest two scores and the lowest two scores. or the highest and lowest
three scores. or more. How much “tumming” to dois up to you.” If you
are going to use the trimmed mean for averaging the scores, you should~
g let the judges know #his fact beforeAfou calculate the passing score from
. their judgments. Otherwise, the Jutlggs with the highest and'lowest stan-
* dards*may suspect that you iminating against them Table-2
» shows an example of these three ways of combining the scores from the
individual judges to choose a passing score This example was con-
structed to show a case in which the three ways of combining scores
produce very different results. Ingmost cases the differences will not bg
asarge as they are in Table 2. ‘ o, . .

- . ;. ‘ t
v

, -Table 2: Example of three ways fo cbmbinescores
' «  from individual judges

Judge 1 (highest) [958 9250 |, . :
&

oat s N[ udge 2 . 77.25" Jydge2 77.25
. - Judge 3 - ;1 67.00 ,Jﬁ?geﬁ "67.00
o Judged | . 6667 - | Judged 66,67 | .0 o

dudge 5 (lowest) - o 6533 @ o o e
< iy Sum=368.75 Sum=210.92 -,

\ , ‘Mean=36875-5=73.75 “ % R
Median = 3rd highest=67.00.  »
Trimmed Mean =210 92+ 3=70.31 .

1

’

/ » * *One ferrly common practice 1s to ehminate the highest 25 percent apd the Jowest 25 per-
cent of the scores and average the middle 50 perceni The resulting stanstic 1s called the
“midmean ” .

| : ) ' 23
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When you have cu”eLted the judgments computed the resultmg
score for each judge. and combined the résults. you will have a consen-
sus jJudgment of the score that a borderline test-taker would be expected
to get on the test Of course. even if thls)l_,dgment 15 correct, not every
borderline test taker would get this exgct score every time he or she
takes the test Rath;er this expected score represents the score that is
typical of a borderline test takers performance If you choose this score -
as the passing score. 4 borderlirie test taker should have a 50 percent
chance of passing the test (if the Nedelsky-type judgments actually do
describe the way such a test-taker would perform on the tést). There-
fox’e in a fanly large group of borderhne test- takers about half would

 pass the test and about half would fail .

Z
. " r
H

Angoff's Method :

This method. suggested by William H. Angoff in 1971. 15 similar to.
Nedelsky's method. but'it can be used with testé that are ot muitiple-
,c‘h&ce In Angoff's,method. the passing score j6 computed from the ex-
pected scores for Yhe individual questi'ons s In Nedelsky's method
However Angoff's method does not requurg the judge to consider each
possxble wrong answer separately. Instead. the judge considers each
guestion as a whole and makes a judgmenit of the probability that a bor-
derline test taker would answer the quegtion.correctly. This tasmag@e
difficult for some judges. I the judges are not comfortable about making
}ud'gmenfs in terms of probabilites. ask them to imagine a group of 100
.borderlipe test takers and decide how many of theh would a

question correctly Obwously the easier the question. the(higher this
‘number will be, The probablhty must be btgtween 00 and I OO If the

least ds.large as tbe, Qhance df guessing t
(that 15, 1.00 dxvr;]éd by the number of ch ’j,r’

. . Lt
%

. -~

Coll'ecﬁng the Judgments: '

. Should the judges make their judgments-individually or try to reach a

tonsensus? Agam we recommend a compromise procedure.

1 Have the judges make preliminary judgments for the first few ques
tions only o~ .

- s

,Q
s

-

2: Conduct,a bnef discussion of each of thiese questions, using the fol-
. lowing format: ] _ '




.‘::r x o |

[

a. Have each judge announce his or her choice of a probabitity for
k4 each question. Write these. numbers on a blackboard or a large
sheet of paper so all the judges can see them. If the numbers are
g all similar (e.g.. within YO or 15 percentage points), go on to the
. % next question. . ' .
'b. If the numbers are not all similar, ask for\a judge who chose one.
of the highest numbers to eiplain the reasons for choosing a high
~"ZX probability. Then ask for a judge who chosg one of the lowest
numbers to explain the reasons for choosing a low probability.
c. Tell the judges they can change their judgments if they want to.
Make sure the judges, understand that their judgments are sup- .
posed to describe the performance of borderline test-takers. %

3. After discussing the first fgw questions, have the judges-make pre- '
liminary judgments for the remaining questions.

-

4. Discush the remaining questionsas in step 2, and give the judgesa .
chance to change ther judgments if they want to. - :

5. Collect the judgments. . . .

Some people have used a modification of Angoff s method in Wthh
the judges are presented with a selection of probabilities in muligBle-
choice forniat and asked to circle one 6f the choices. We do not recom-
mend this method, for two reasons. First, it can bias the judges’ choices,
particularly if the choices at one end of the scale ‘are very limited. Fox
example. suppose the judges are required~o choose frosm the following

.+ list of probabilities: . - .

. 107 20 30 .40 50 .75

' - 4

~ A judge who thinks that all or nearly. alLborderlme test takers would an-
swer the question correctly has no way 10 express that opinion. Second, *
hmltmg the’ Judges chotce of‘probabilities is contfary to the logic of Arw

‘ goff's method If you believe that the judges can make valid probability

judgments, you have no reason to restrict their choice. If you do not be- z
lieve thg judges can make valid probabxh.ty judgments, you should not
be using Angoff's method. The restricted choice makes sense only if you
beheve that the judges can make yalid probablhty judgments with"this
klrfd of prompting but not without it.

Choosing the Passing Score 5
Finding the expe;ted test score for a borderline test-taker is donein ba~ ',
sically the same way as in Nedelsky's method. If the test is scored with-
out a corréction for guessing,. the prdbabnhty of a correct answer is the *
test- taker s expected ;core for that question. Simply add th% probabifi-

g
oo, ae 25
e ) y e ““u:}‘a»‘ [
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- ties for the individual questions to get each judge's estimate of the bor
derline test-taker's expected score for the whole test. Table 3'shows an

" example (If the test is scored with a correction for guessing, you must

<do the additional calculation shown in the Appendix.} You ean combine
the scores you have computed for the individual judges in the same way .

. —us for Nedelsky's method, by computing the mean, or the median, or
< the trimmed mean (see pages 22-23).

Table 3. Example of calculations for Angoff's method
applied to a test scored without correction for guessing’

‘ Probability of
Quiestion Correct Answer
95
80
.90
.60

B

Ebel's Method

Unlike the previous two methods, Ebel's method is a two-stage proce-
dure. Each judge first classifies the questions into groups and thén
makes a single numerical judgment for each group of questions The
cla's_slfxcatiqn of questions into groups is based on two kinds of judg-
ménts about each question. a judgment of its difficulty and a judgment
. of its relevance (or importance). Ebel suggested.',thl;ee difficulty levels,
Jabeled “easy,” “medium,” and *hard,” and four relevance categories,

" labeled “essential,” “impoitant,” “acceptable,” and “questionable.” The

judge’s first task is to classify all the questions in the test, which will result
in a classification table similar to Table 4."(If you have statistics jndicating

'
a .
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the difficulty of each question, you may want to make this information

~ availabieTo the judges to help them make the Judgments of difficulty.},

. Thejudge's second task is to make judgments about the performance
of a borderline test-taker. The judge must make one such judgment fo:r
each of the 12 blocks of the classification table {except for those that are
empty} That is, the Judge rhust mal\g one Judgment for the questions
classified-"essential, easy.” another for the questions tlassified “essen-
tial, medium." and so on, all the way down to questlonable hard.”
The ;udgment consists of an answer to the question. “If a borderline
test taker had to answer a large number of questions like these, what
percentage would he or she answer correctly?” Table 4 includes exam-

~ ples of these judgments

o

Table 4. Example of classification of questions (stage 1)
* and judgments (stage 2) in Ebel's method ‘ 3

s - "':‘b . Dl(ﬁculty‘ f R .: 4
Relevance: '~ Easy Medium Hard
Essentlal’ Questions #1.4.7°8.13  Questions #11.15.22  Quéstion #21
Judgment 95% correct  Judgment 85% correct  Judgment 80% correct
~ ¢ .,,':‘, ) « s
Important Q&Sﬂo‘ns 269 Questions #10 14.20 Questions #16.25
4 Judgment 90% correct  Judgment 75% correct  Judgment 60% correct
';\ccept_abl_e Question *5 Questions #12,18 Questions #19.23
. 7 Judgment 80% currect Judgment 55% correct Judgment 35% correct
Questionable Question #3 Queshoens none Questions #17 24, .
Judgment 50% correct No judgment needed Judgment 20% correct

, #

Collecting the Judgments ' -

-The group procedure that we rec&mmend for Nedelsky's method and
Angoff‘s method can be adapted for Ebel's method. However, it will be ’
more, complicated, because the judges must make two decisions about
each test question — its difficulty and its relevance — and must then make
3 judgment about the borderline test taker's performance on gach of the
12 groups of questions. If you use this procedure for Ebel's method, we
tecommend applying it separately to each of the two stages of Ebel's
method. The resulting procedure would be as follows:

1. Have the judges make a preliminary classification of the test ques-
tions into the 12 categories, working individually.




.2

o

"Conduct a brief discussion i)f each question, using the following for;

mat:

.2 Ask how" many judges class:f:ed the question as “easy,” as

~“medtum.” and as “hard."if the judges were not unanimous, ask
one judge who classified the question as “easy” to explain why.
Do the same for “medium” and “hard.”
b. Ask how many judges classified the question as “essential.” as
“important.” as “acceptable.” and as “questionable " If the judge$
‘  are not.unammous. ask one judge who’ chose each category to

-

. explain why

] ‘ ¢. Give the judges achahce to reclassnfy the question if they want to.
3. Have the judges make a preliminary judgment, for each of the 12 y

categories, of the percentage of such questions a bordefe test-
“faker w”'ould answer correctly .

4. Conduct a brief dlscusswn for each of the 12 categones using the

{ollowing format: - v  * - .

a. Have each judge announce his or her cho:ce of a percentage for -
that categgry.

b. Ask ajudge who chose one of the highest numbers to explaln the
reasons for choosmg a high percentage. Then ask a judge who
chose one of the Jowest numbers to explam the reasons for
choosing a low percentage.

c. Tell the judges they may change their judgments if they want to
, Make sure the judges understand that the judgments are sup-
posed to describe the performance of a borderline test- ta'ker

5. Collect the judgments. -

Choosing the Passmg Score
To find the expected test score for a ' borderline test- -taker, use the fol-

lowing procedure: - .

1.

Multiply the judged percentage correct for the first category (“essen-
tial, easy”) by the number of questions in that category 'to get, the
test-taker's expected score for the first category._

Repeat step 1 for each of the other 11 categories. .

Add the expected scores for the twelve categories to get the ex-

pected score for the whole test. . .
<

“Table 5 shows the calculations based on the classifications and judg-

ments in Table 4. (If the test is scored with a correction for guessmg you
must perform the additional calculation shown in the Appendix.) You
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can combme the scores you have computed for the individual judges in
the same way as for Nedelsky’s method or Angoff’s method, by com*
.puting the mean, or the median, .or the trimmed mean (see pages

7 22-23)...

~Table 5, Example of calculatlons for Ebel’s method applied to a
test scored without correchon for guessing .

Category

Percentage
Correct

" Expected score’
for category

N

Expected total score =17.75

Essential . ) . .
Easy 95 5 95x5= 4.75
Medium 85 3. 85x3= 2.55
Hard 80 80x1= .80

Important - T
Easy ’ 90 3 90x3= 2.70
Medium 75 3 75%x3= 2.25
Hard 60 2 60x2= 1.20

- Aéceptable 4

-~ Easy 80 80x1= 80
Medium 55 55x2= 1.10.
Hard 35 35%x2= .70

Questipnable .
Easy 5 50x1= .50
Medium ' " .00
Hard 20 .20x2=_.40

' © Sum=17.75

*Information not Aeeded—no questions classtfied into this category




R M@ThO@S
_ Based on -
— Judgments About
" Individual Test-Takers

The methods presented in this section are:based on information about
m‘chvndua? test-takers. They require two types of information about each
test-taker. (1) the person's test score, and (2} a judgment of the ade-
quacy of the test-taker's knowledge: and skills. These methods inclu‘d‘.e
the “borderhne-group” method, the “cc\:%asting-groups"“ix.i’;ethod, and
a variation of the contrasting-groups metHod called the “up-and-down”

method. The main advantage of these methods is that people in our
society, are” accustomed to judgir}g,other people’s skills asﬁidequa(egor
a

madequate for some purpose especially in educational’ occ
tional settings. Teachers judgé the skills of their students, supervisors
judge the skills of the.workers they éupervise, and professionals judge
the skifls of their colleagues, Therefore, making this type of judgment is
likely to be a familiar and meaningful task. )
The judgments used in these methods should meet the following four
requirements: ' '

.

1. The judgments must be madé by persons who are qualified to make
them; ’ . . L
2. The judgments must be judgments of the knowledge and skills the
test is intended to measure; -t R
3. The judgments must reflect the test-takers’ skills at the time of tdst-
~ ing; - ’ ' -
4. The judgments must reflect the judges’ true opinions. C Y
The first requirement applies to any method of choosing a passing
score: the 'judg'ments must bée made by qualified persons, With meth-
ods based on judgments of individual test-takers, two kinds of qualifica-
tions are necessary. (1) the judges must be able {o determine each test-
taker's knowledge and skills, and (2) the judges must know what Jevel of -
knowledge and skill a person passing the test should have. It is impor-
tant that the judges have both these qualificatiqns. If you cannot find
judges who have both, you may be able to design the standard-setting
process so as to provide the information that the judges lack. That is,
you can choose judges who are familiar with the test-takers’ knowledge
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and skills and make them aware ®f the level of knmwledge and skills that
will be required. Alternatively, you can choose judges who 'understand
the level of knowledge and skills sequured and give thein the.opportu
nity to observe thedest-takers’ knowledge and skills.

If the test takers are students, their teachers or instructors may be able
to provide informed judgments of thenr,l( owledge or skills. Ip this case,
itis a good idea to tell the teachers not to make any judgment of a stu-

t whpse skills they have not had the chance to observe adequately.
The same principle applies when you are asking supervisors, to judge
theworkers they supervise, or when you are asking test- takers to Judge
their peers- '

In somescases the test takers themsglves may
of their own knowledge and skills. For example, s

ovide\the ngments

given. After the students have progressed fas enough i
need those skills, the instructor could ask the students to
"ment. “"Do you feel that you th SkIHS at the time you began this
course were adequate for tb
those judgments to set a passindfcore on the test for the next grup of
students applying for the coutse! "Npttce that in this example the stu-
dents would meet both quahftcati s for judges. They would be aware
of their own skills and of the !eVelof'sKtll required v

If the judges are not already / familiar with the test-takers’ knowledge
and skills, you will have to give them\‘q chance to observe a demonstra-
fion or an example of the product of éach.test-taker’s knowledge and
skills. For example, if the test-takers are x ray technologists, the judges
can observe their procedure and inspect some of the x ray ptctures they
have taken. While you may norbe able to arrange for obgérvations of all -
the test-takers, you may be able to get observations of a sample of the
test-takers: '

What if the test itself 1s the best avatlable indication of the test takers
skills? In this case, the judges can base their Judgments orr an observa-
tion of the test-takers’ attual test performance —not the test score, but |
the performance itself. For example, when an essay test is used to test
students’ wnting skJL_ the judges can read the students’ essays. For a
test of foreign-language speaking abihty or musical performance, the
judges can listeri to the actual performance, or a portion of it {either live
or recorded) The same principle apphes to any performance test that is
ob)ectwe]y scored. ‘ ’

A second requirement is that the judgments must be based on the

¢,
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. skills at the time of testing, If the judgments are based on the judges’ fa-

' by pa;hapatmg in the stapdard- settmg exercise, they are assuring that

N

3
“N

skills and- knowledge the 'test is intendéd ta measure. The problem is
that judgments of individuals’ skills may be affected by factors that are ir-
relevant to the purpose of.the test. Fdr examplew teachers who are
asked to judge their students’ skills, in English composition may allow ~:
therr judgments to be influenced by the students’ understandmg of lit-
erature, ther penmanship, their punctuality in completing assignments,
ther class participation, and so on. Instructions to the Judges can help to
reduce the influence of these wrelevant factors. The judges must under-
stand clearly which charactenstics of the test-takers they should judge
and which they should-disregard.

A third requirement 1s that the Judgments must reflect the test-takers’

mihanty with the tdst-takers’ knowledge dnd skills, the judgments should
be made as close to the time of testing as. possible. If the judgments are
based on a special. observatler( the performance that the juddes obsefve
should be done as close to the time of testing as possnble {If this perfor- L
mance is recorded in some way, it can.be observed and udged at a later.
time.) ' )
There 1s one exception to thlS requirement. If the test is intended to
predict the test-takers’ skills aL somg futuge time, then the Judgments
should be made at that future time. For example if a test is intended'to
predict success in a training course, the Judgments would have to be
made at the end of the training course. “ .
A fourth requirement is that the judgments must reflect the Judgﬁs
true opinions. It 1s important to make sure that the judges have no per-
sona‘L,mcentweuto be especially strict or especially lenient in judging the
test-takers’ skills. For example, when teachers are being asked tojudge
_theif students’ skills, the teachers may suspect that their Judgments will
be used. to evaluate the effectiveness of their teaching. The best precau-
tion against this sort of misunderstanding is to make sure the judges
understand how'thelr judgments wilkbe used. They should realize th#,

the passing score will reflect their own mdwidu,al standards,

We strongly recommend that the judgés not know the test-takers’ test
scores until after the Judgmg process is complete. Even ifathe Judgments '
are ba;ed on a performance that is part of the test itself, they shouldbe
judgments of the performance, not of the test scores. The danger is that
a Judge who knows the test\kers scores may use the scores of the first

as

" few test-takers to establish a standard and then judge the rest of the test- * ) o
stakers by compating their test scores with those of the first few If the first .
. few test-takers are not typlcar all of the temaining judgments will be dis- ¢
torted. But1f the judges do not have access to the test scores, they will .

s r ’
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have to judge each test taker individually, and the standard setting pro-
cedure will work the way it is supposed to. .

Ra

; L

_ The Borderline-GroupMetRiod

* 'This method 1s based on the idea that the paésiné score should be the .

score that would be expected from a test-taker whose skills aré “on the
borderline”~not quite adequate and yet not really inadequate 1In this
respect it resembles the methods based on judgments of test questions
However, instead of asking the judges to' make edugated guésses. about
the way a borderline test-taker wouLd perform, this methaod calls for the
judges to identify actual test-takers as “borderling” in the knowledge
and skills the test measures. The judges do not have to judge all of the
test-takers or even a representative sélmple of them. They need only
identify the ones who, in their judgment, best fit the definition of a bor-
derline test-taker. You then set ;he passirig score at the median score |
(the 50th percentile) of this “borderline group.” The main advantage of
this method 1s its simplicity. It is edsy tipuse and easy to explain. The
main disadvantage of this method’ s that boFderfine test-takers usually *
are a small percentage of all the test-takers. The judges may:have trou-
ble identifying test-takers who are trul§ “borderline;”

You can apply: the borderlme group method )by the followmg se-

. quence of steps: ‘o .

4

1. Selectthe judges. o s W

2. Define adequate, mnadequate, and “borderline” levels df the skills\
and knowledge tested. )

3. Identify “borderline” test-takers.

4. Obtaih the test scores of the “borderline” test-takers.

"+ 5. Sef the cutoff score at the median test score of the borderline group.

This is the score that divides the group exactly in half i.e., half the
members above and halfbelow. .
The reason for using the median, rather than the mean {the usual
“average”), is that the median is much less affected by a few extremely’
high or extremely low scores, This feature of the median is especially

. mportant for the borderline-group method, because a.est- taker with a

very high or very low score is likely to be someone who did not really
belong in the borderline group.

If most of the test scores of the borderline group are clustered close .
together, then the method is working well. But if the scores of the bor-,
derline group are spread wndely over the range of’ possnble scores, then

»
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" the method s not working well. What can cause the borderline-group
method to work poorly? . .
J. The borderline group may-include many test-takers who do not
belong i 1it. The judges may have identified several test-takers as
“borderling” because their skills were difficult to judge.

2 The judges may be basing their judgments on something other than
what the test measures. -~ .

3. The judges may differ considerably in their indivia‘ual standards for
judging the test-takers. )

You may be able to avoid t{\e first problem by re'ﬂﬁndin‘g the judges
not to include in the borderline group any t st—takers!whose skills they
are not familiar with. You can minimize the Second and third problems 7
by gving the judges appropriate instructions and by getting them to
agree with each other, before making their judgments, on a definition of

_“borderline” knowledge and skills., T

5
.

The Contrasting-Groups Method

B g 3 ,
This method 1s based on the idea.that the test-takers can be divided into
two contrasting groups—a “qualified” group and an_“‘unqualified”
group—on the basis of the judgments of their knowledge and skills
Once you have divided the test-takers into these two groups, you can
consider all the test-takers with a particular test score and ask, “*Are the
majonity of them’ qualified or unqualified?”” Most of the test-takers with
very high scores will be in the."qualified” group. As ‘you go down the
score scale. the proportion of the test-takers who are “qualified” will de-
crease. At the lowest score levels, the “unqualified” test-takers will out-
number the “qualified” test-takers. One obvious choice for a passing
score would be the score at which there are just as many “qualified”
test-takers as ‘unqualified” test-takers. )

In many cases it will not be prattical to get judgments of all test-takers
in the population. You may have to settle for judgments of a sample of
the test-takers. How, should you choose the sample? If you have to
choose the sample of fést-takers before you have given the test, you can
choose them at random (for’example, by lottery) from among all the
people who will be taking the test. But if yoa%an choose them after they
have laken the test, there is a better way. You can choose the test-takers
so that their scores are spread evenly throughdut the portion of the
score range where the passing score might possibly be located For ex-
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n Selectthe judges. ,’”“ .

ample, 'on a 100-question test, you might choose 10 test-takers from
each five-point score interval (31-35, 36-40, etc.), The important prin-
aple to remember 15 that the sample of test-takers you select at each
score level must be representative of all the test-taker$ at their score
level. -

You can apply the contrasting- groups method by the followmg se-
quence of steps . ) .

s war
- . -

2. Define adequate and inadequate levels of the knowledge and skills

. tested. . A - . < ¢

3. Select the sample of test-takers whose skills w1ll be Judged (Omlt
this step if you carf get judgments of all the test- -takers.) . -

4. Obtain the test scores and the judgments of the test-takers you have
. - selected. Do not let the judges know the test- takers scores. » !

- 5. Divide the test- takers at each score level into “qualified” and “un-

quahf:ed groups on the basis of the judgments. Compute the per-
‘centage of the test-takefs at each ®ore level who are in the "quali-,
i fied” group. {If you dognot have several test- tgkers at each score
level, combine score levels info larger intervalsibefore you do this
calculation.) ¢ <

6. Use a “smoothing” method (explamed below) to; adjust the percent-_
ages you have computed <

7. Choose the passing score on the basis of the “smoothed” percent-
age. - ' -,

-

“Smoothmg the Data .

When you compute the percentage of the test-takers at éach score level
who are “qualified” (step 5 above), you may find that the percentage
does not increase steadily from one level to the hiext. Instead, it may fol-
low a z1igzag pattern. For example in Table 6, as you go down the test
score scale, the percent qualnfled drops from 100 to 75, jumps to 95

drops to 60, rises to69, drpps steadily to 18, then jumps to 43, gnﬁ// :
on. This kind pf result s especnally likely if the number of test-takers at

each scor el is small. It seems reasonable to assume that if you could
get jydgments of all possible test-takers, the percent- quahf:ed would in- .
crease steadily from one score level to the next (possibly leveling off at .

the highest and lowest levels). What you neéd, then, is a way to adjust

the percentages to bring t| them closer to what you would have found if
‘you had obtained test scores and ]udgments of all possnble test-takers.

The general term for adjustments of this kind is smoothmg " Figure 1
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shows why. The solid line on the graph connects the actual observed
percentages. The broken line connects the “smoothed” percentages.
The broken line 1s “smoother™ and. presumably. closer to the percent-
ages that would be observed if a much larger group of test-takers had

been judged.

-

Table 6. Dafa for examples of smoothing*

Test Score

v LN

’ Number of Tést-'l'akers '

6uallflq.d

Unqualified

Total

ercent
s Rualified

96°100
91.95
86-90
81.85

" 76.80
7175

. 6670
61.65

L 5660
51.55
46.50
4145
36.40
31.36
030

-

»

s’

3
6
18
17
15

[\
(=

7
6
2
‘6
2
2
0
0

5
4
8

f

19 -

20
25
29
15
23

®

f

11

14
6
14
7

~

100
75

‘75

95

85

60

69

26
18
43
33
14

-

'Frong W Kastrinos and S A Livingston. The Deue.lopmer‘fl of a Proficiency Examina
tion for Dental Auxiharies (Pnnc'gton. N J  Educational Testing Service, 1979).p 64.
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Percent . . ] -
qualified - ~ .- .

100%

1 30 40 50 60 ., 70 80 90 100 -
. . Test Score

-, - - I

Figure 1. Example of of graphic smoothing.
(Ngmbers in parentheses indicdte the number of test takers at each test score level )

A - -~

.t *
. ’ , ' -

~ -
. - -y

There are several techniques for smootting observed percentages
) Some smoothing techniques involve complex calgulations, but others
i are extremely simple. All smoothing methods dre based on the idea that
the judgments of test-takers at.each test score level tell you something
about the knowledge and skills of test-takers at nearby test store levels
One smoothing method that is eaSy fo apply is to draw a graph like
Figure 1, showing the percentages as pomts Then try to draw a smooth .
curve that comes as close'to the points as possible. If thesiumber of test*
takers varies from one level to the next, try to get the curve closer to the
points that represent larger numbers of test-takers. This technique is
called “graphic smoothing.” It is somewhat subjective, that is, different
people applying the method could come up with slightly different
results. Nevertheless, it works well, that is, it produces results that are .
very similar to the results of the more objective methods of smoothing.
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Another simple smoothing method is to replace the observed per-
centage at eachelest-score level with the average of the percentages for
that score levetand the two adjacent score levels. For example, in Table

"6, the "smoothed” percent-qualified for test-score level 86-90 would be
the average of the percentages for test-score levels 81-85, 86-90, and
91-95. This number would be the average of 95, 75, and 75, which'is
approximately 82. We would expect that in a very large group -of test-
takers with scores between 86 and 90, the percent judged to be quali-
fied would be closer to 82 than to 75. L

An mmprovement bn this method is, to weight each percentage by the

. number ef test-takerq at each score level. This procedure has the effect
-- of combining the testXakers at the three score levels and computing the
arged group. Table 7 illustratés this “moving

: \

. »

\-

' e
T - ~

’

Table 7. Smoothing by “moving avérage” -

..
Ve

Test Score

Total

Number of test-takers
Qualified ’

“Smoothed”
Percent Qualified

96100 .5

91-95
86100
81-85

76-80
71475 !5

66:60 , 20

6165 s, 7

16 . .

5

4

20

25

-

29

-~

5+3+6
-~ 5+4+8

346418

4+8+19

6+18+17

“8+19420

18+17+ 15

19£20+25

17415420
20+25%29

15 +.20+7

254+29+ 15

L 4

=82%
=87%
=87%"
=78%

=70%-

=61%

»

. .,)and sbon.s

*This method cannot be used to estimate thetpercen( gualified at ;h.e lowest ar;d highest

test score levels -




‘average” method. The “moving average*_cannot be computed at the
very lowest and fughest test-score levzs, but this limitation should not
often present a serious problem in setting cutoff scores. Notice that the
results of this method are “smoother” than the original observed per-
centages shown in Table 1, that 1s, the percent-qualified does not
change so abruptly from level to.level. However, the smoothing did no{_
remove all the inconsistencies., the smoothed percentage for test-score
levet 91-95 isstill less than for the two score levels immediately below it

" Different smoothmg methods can result in different passing scores.
Although these differences will tend to be small, you may want to keep
the process as objectWe as possible by specifying which smoothing*

\ method you will use before you collect the data. You may find that the
R resulting curve 1s nigt as smooth as you would like, but you will be pro- o
- tected against the charge that you deliberately chose a smoothing
method that would produce a particular passing score.

‘.

.

.

Choosing th! Passing Score
The final step in applying the contrasting-groups method is the choxce of
tbe passing score. One logical choice is the telt score for which the
smoothed percent-quaixfled is exactly 50 percent. At any lower test-
score level, a test-taker is more likely to be judged unqualified than
"~qualified, while the reverse is true at any higher test-score level For the
smoothed percentages indicated by the curve in Figure 1, this reasonmg
would lead to a passing score of approxnmately 65. . » C .
The rationale for setting the passing scare at the test score that cor- o
responds to a 50 percent chance of being judged as qualified is based on
the assumption that the two types of possible wrong decisions about a
test-taker are equally serious. But what.if they are not? qu example,
what if it is twice as bad to pass an unqualified test-taker as it is to fail a
. quahfied test.taker? In this case, the passing score should be higher, but
how much figher? Statistical decision theory (which, at its simplest
levels. i really common sense expressed in mathematical language)
provides an answer to this questxon The answer is based on the idea
thgt your choice of a passing score- should depénd on the total harm
( frém all the wrong decnslons you ¢an expéct to make
If it 1s twice as serfqus to pass an unqualified test-taker as it is to fallwa
' quahfxed test-taker, then passing an unqualified test-taker would be ex-
actly as bad as failing two qualified test-takers. The best choice for the,
passing score would be the test score at which there are exactly two ¢
quahfned test-takers for every unqualified test-taker. This would be the
test score that corresponds to 67 percent- qualified. By snmxlar reason- *
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ing, if it were three times as bad to pass an unqualified test taker as to
fail a qualified test-taker, the passmg score would be the test score at

which qualified test-takers outnumber unqualified test-takers by three to

one. That i$, the passing score would be the test score that corresponds
to 75 Percent-qualfied. On the other hand, failing a qualified test-taker
mught be the more serious of the two types of errors (for example, if you
were testing to determine whether a student will receive an expensive
remedial trammg program}. In tl?is case, you might want to lower the
passing score to the-test-scoré level where unqualified test-takers
outnumber qualified test-takers bytwo to one or three to one.

In practice, you may find it simpler to ask yourself (and any other per-

sons who are responsible for choosmg the passing score) such questions

as: P -
“Suppese you had a group of 100 people and yOu knew that 50
were qualified and 50 were unqualified. If you had to pass all 100
or fail all 100, which would you do?”
If your answer would be “Fail them,” then ask the same question for a
group of 70 qualified persons and 30 unqualified persons. If your an-
swer would now be * Pass them,” ask the same question for a group of
60 quahfxed persons and 40 unquallfled persons. Kee'p adjusting the
percent-qualified in this way until you have found the value at which
you cannot decide whether to pass the group or fail the group. The test
score that corresponds to this percent-qualified will be the score at
which ydu cannot decide whether a (e%t taker should pass or fail—that
is, the passmg score., .

i

How Many Test-Takers?

One question that test users often ask about the contrasting-groups
method is. “How many test-takers do | need?”, The only honest answer
to this question is, “It depends.” Deciding how many test-takers to in-
clude in a contrasting-groups stuly generally involyes a fradeoff be-
tween costs and benefits. The costs are those of getting the juddments.
Judgmg more test-takers will require more time from ghe judges or it
may require you to, select and train more judges. It may ‘also require
time from more of the test-takers. The benefits of a larger sample are
better representatlon of the test taker population and ‘greater precision
in determining the passing score. The _degree of precision you can get
with a given number of test-takers depends on several factors:

—the extent to which the test;scores and the judgmehts both reflect the

s

same abilities of the test-takers;
[ \ . » ’ -
,‘ V- : b %
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—the extent to which the test scores and the judgments are frée of other
influences: ' .
—theecons‘lsten_cy of the test-takers’ performance:
- —if different judges judge different /test-takers. the extent to which the
judges have the same standards: ' ‘ ) .
—the consistency with which the judges apply their standards in judging
the test-takers. -

The degree of precision you need will depend on the number of peo-
ple who will be affected by the choice of the passing score and on the
consequences of passing or failing the test. It will also depend on how
fine a distinction you are trying to make. A choice between passing
$cores of 3 andz4 on a five-point test is much easier to make than a
choice between [:Jassmg scores of 73 and 74 on a 100-point test. .

One of us has used the contrasting-groups method with as few as 20
test-takers, but the ciréumstances of that study were somewhat unusual
Only seven test.score levels were being considered as possibilities. Each
test-taker was judged by eight judges. and the judgments were based on
a sample of performance from the test itself. (It was a test of English-
speaking proficiency for persons whose native language was not En-

. gfish.}* Most ciréimstances would call for judgmeijts of a considerably
larger number of test-takers. J

The costs of getting jJudgments of individual test-takers, the precision
that a given numbeg, of test-takers will provide. and the need for preci-
sion 1n setting the passing score will all vary from one testing situation to
another. Therefore, we cannot presctibe a.minimum number of test-
taker$ that will apply to all testing situations. We can only suggest that
you (1) include as many test-takers as you can afford to, and {2) consult ¢

* astatistician for advice that will apply to your testing situation.

.

———————— . L

*Fora description of this study, see-Samuel A Livingston. “Setting Standards of Speak
ing Proficiency.” pp 255-270 in Direct Testing of Speaking Prdficiency Theory and Ap-
phcation. J L D Clark. eduor (Pririceton. N.J.. Educational Testing Service. 1978)
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The Up—cnd-Déwn Method

One problem that often makes it difficult to use the contrasting-groups
method is the effort and expense involved in getting judgments of indi-
vidual test-takers’ skills. In many cases, the effort and expense depend
directly on the number of individual test-takers to be judged. The more
judgments. the greater the cost. Therefore, you will want to concentrate
these valuable judgments in the part of the test-score range where you
* most need them — the part where about half the test-takers are qualified
and half are not. But until you have collected the Judgments you will
not know where this part of the score range is. Is there any_way out of
this dilemma? In some situations, the answer is “yes.” If the test-takers
take the test before the judgments of their skills are made, and if you can
select the test-takers for judgment one at a tipe, you can use a variation
.of the contrasting-groups method called the “up-and-down method "
The up-and-down method should work especially well where every
test-taker's performance has beenrecorded and is available for judging,
as in the case of a writirg sample or an essay test. Here is how it works:

1( Select a test-taker with a test score near where you think the proper
pasefng score mngﬁf be. Get a judgrentofthis testtaker’s Skills =

2. If the fnrst test-taker was judged to be qualified, choose next a test-
taker with a somewhat lower test score. If the first test-taker was
*  judged to be unqualified, choose next a test-taker with a somewhat
higher test score. Get a judgment of the second test-taker’s skills. «

3.”Repeat step 2. choosing the third test-taker on the basis of the judg-
ment of the second test-taker. Continue by choosing each test-taker
on the basis of the judgment of the previous test-taker.

Figure 2 illustrates an application of the up-andfdown method The
letters Q and U in the figure represent judgments of the test-takers as
being qualified or unqualified. Notice ther way in which the method
automatically tends to move down from test-score levels where all the
test-takers are qualified and up from test-score levels where all the test-
takers are unqyalified. The scores of the test-takers selected will tend to
concentrate in the range where a test-taker is about as likely to be quali-
fied as to be unqualified— which is where the passing score should be,

To choose the passing score on the basis of data collected by the up-
and-down method, you can simply take the average test score of the
persons selected for judging,beginning just before the scores start to 2ig-
zag and ending with the score of the next person who would have been

judged if the procedure had continued. That is, disregard the first run of
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qualfied persons or of unqualified fersons, except for the last person in

« that run. For example, in Figure 2, the first four test-takers were all - -
judged to be qualified, so we would start with the fourth test-taker Thé
16th test-tafter was not actually judged, but we know that person’s test :
score, so we include it in the average. The’passing score would be the
average score of test-takers 4 through 16, which is 12 8. Of course, in
most situations you would want to get judgments of more than 15 test-

. takers. - - - .

A variation on the up-and-down method is to select more than one -
test-taker at a time. For example, you might select three test-takers at a )
time, all with test scores at the'same level. If at least two of them ‘are
judged to be qualified, you would move down to a lower test-score level
for the next three; otherwise you would move up to a higher levet.

You can use this variation of the up-and-dawn method to find the test

’ score for which the percéni-qualified is something®other than 50 per- ,.

cent. For example, suppose you-want to find the score level at which :
two-thiﬂrds‘of the test-takers are qualified. You could select five tedt- B}
takers at a time. If four or five (that is, more than two-thirds of the five)
are judged qualified, you would move down to a lower test-score level
for the next group of five, otherwise you would move up. A word of
caution. If you are looking for some percentage other than 50 percent,
you should not set the passing score by averaging the test scores of the

. persons you select. Instead, you should treat the data as you would in

the regular contrasting:groups method. (1) compute the percent-quali-.

fied at*each score level, (2) smooth the percentages if necessary, and

(3) find the test-score level that corresponds to the percent-qualified you

have chosen. ' - Tt . .

If you are using the up-and-down methhd to choose a pRfsding Score; [

1t is important not to stop until'ydh have observed several “reveysals ” A

reversal is a change in direction, from up to down or vice versa. For ex- ! .

ample, in Figure 2, the reversals come after test-takers 5, 6, 8,79, 10,

11, and 13. The importance of thesé reversals is that-they will tehd to

. come frequently in the range where the passing score should be In )

/ - other parts of the test-score range, there-will be fewer reversals. The
more reversals you have obsérved, the more likely it is that you have
found the right portion of the test-score range. ! -

How large, should the _steps be? That is, how far down the test-écore
scale should you move after a success, and how far up after a failure?
The larger the steps, the more quickly you can find the part of the test-
score range where the passing score should be. On the other hand, T
smaller steps will give you & more precise estinfate once you reach that
range. Therefore, we suggest the following procedure. Use large steps
until you have observed.at least five reversals. Then take one last large’

3 ~
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* . step and switch to smaller steps.
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A large step might be oné-eigh(h of
one-tenth of the range of actual scores on the test {tHat is, of the differ-
-ence between the highest and lowest of the test-takers’ scores) A small-
stép might be about half that size. For example, if the test-takers’ scores
range from 20 to 80. you might start with steps of 6 test-score points

- and then shift to steps of 3 test-scdre points, as in Figure 3.

. < One possiblg problem with the up-and-down method is that if th

')udges know you are using it, each judgment may be affected by the ™

.~ # previjous one. That 1, if a judge knows that the test-taker now being
judged had a higher test score than the previous one, the judge may be ~
more inclined to judge the test-taker as qualified. We suggest thatyou
not tell the judges what rule you are using to select the test-takers until *

L ., thejudging is fimshed. The judges may figure out the principle by them-

. selves. but unless you tell them, they will not be sure you are following it
s consistently. Therefore, they will be more likely to continye to judge
i each test-taker as an individual. .
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Test
Score

62

Test-taker

1 2 .3, 4 .67 7 9 10 11 12 13 14 15 16 17 18
(lst- reversal) ¥ A - T
-+--—-Q : -

/ \ < = ¢ ! ) .
-Ue- Q - - -
RE NS " (5th)
. o- —

; Q U Q\ Q
-~ ‘g, ‘\Q ,(3“3)' U/ | Q\ U,;.U'
‘ . \ud \U/
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Figure 3. Example of the uﬁ»’andAdown miethod with a chanée in the step size (hypothetical dataj
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The methods descnbed in this section are based on judgments about a
group of test takers — preferably a large group. This group is dften called
the reference group. The simplest of these methods, and the 6ne with
the most obvious justification, is to choose the passing score that would
have passed a specified number (or a specified percentage) of the test-
' takers in the reference group. For example, if you have reason to
believe that 85 percent of Jast year's test-takers were qualified, you can
find the score that would have passed 85 percent of last year's test-
takers and use that score as.a passing score for this year’s test takers
the test changes from year to year, you will have to find the scote on this

. year's test that would have passed 85 percent of last year's test- takers, .

by using a statistical technique called * ‘equating. "*) The judgment of the
percentage of the test takers,in the reference group who were qualified
leads directly to the choice of a passing score. This judgment should be
. based on some type of information other than the test scores.

Does a passing score chosen by this method represent an absolute
standard or a relative standard? The answer to this question depends%n
the reference group. If the- referenge group is the group of test takers the
passing score will be applied to, then the standargi is a relative standard.
ih this case a test-taker's relative standing in tHe group determines
whether or not he or she passes the test. But if the reference group is a
previous gsoup.of test takers, it has the effect of setting an absolute starf
dard. From the fest-taker’s point c:&;new the passing score has already

. been determined. Any test-taker who scores higher than that score will
pass the test. even if’ the ot?er test takers all score hlgher still. And any.

= . .

) ‘*
*For nformation on equating. see the chéapter by W H’ Angof! cned n lhe bibliography of

this manual . Y 7 .
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. the test-takers in the reference group are qualified in the knowledge and- *

-850 : 4= . |

test-taker who scores lower than the passing score will fail. no matter

how poorly alt the others do.” = . .

You can apply this method by the following sequence of steps
1 Identify the referente group
2. 'Select the judges i
3 Define adequate and inadequate levels of the knowledge and skills

tested. . ) :

4 Collect judgments of the percentage of the people in the reference
group who have an adequate level of the knowledge and skills
tested ’ ( ,

5. Choose the passing score

Steps 1 and 2 are interdependent. your choice of a reference group
will depend on your being able to find judges who can.make a valid
judgment aboutthat group. )

The reference group should be fairly large. so that the judgments of
the percentage, of the test- takers who are- quahf:ed will ‘not depend
heavily on orn¥ or two of the test- takers. You do not need xwknow the
test scores of individual test-taKers, but you dd need to know how many
test-takers in the group received-each test score.

The judges must be able to judge how many (or what percentage) of

skills the test measures. Therefore, they must know what the test mea-
sures and what level of these skills is necessary. They mast also be fa-
mihar with the abilities of the reference group. as a group: They do not
have to identify specthic indivniduals as qualified or not qualified, but they
must be able to judge approximately how many are quahf:ed

Defining h‘dequate and inadequate levels of the knowledge and skills
tested can be done in the same way as for tbe methods we have dis-
cussed prewously This is an important step in.the pyocess, in this
method as in any other method. because,this defmmor;wﬂl determme
the meaning of the standard.

The judges can make their judgments mdmdually or as a grOup
Again, we recommend a compromise procedyre: -

1. Have each judge make a preliminar@ judgment,
2. Write the judgments on a blackboard or a large sheet of paper

I

- ‘.

[, VT S :
*In 1981 the National Board of Medical Exanuners changéd from a standard based on
current test-takers to a standard based on previous tegt takers. for exactly this reason
{The Natonal Board Examner. v 28.no 1. Wlnter 1981 Philadelphia National Board

of Medical Examiners }
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3. Ask for a judge who chose a high number to explain why. Then ask
for a judge who chose a low number to explain why. Allow some
discussion, but do not try to get all the judges to agree.

4. Guve the judges a chance to change their judgments if they want to.
‘Then collect the revised judgments.

You can combine the judgments by computing the mean, the median.

or the trimmed mean, as described earlier on pages 22-23. ’

The main limitation of this methad is that the judges must be able to
judge the number or the percentage of the test-takers in the reference.
group who are qualified in the knowledge and skills the test measures.
Thus kind of judgment is not easy to make with any reasonable degree of
precision. However, if you can get an approximate judgment of this
type. you can use this method as a reality check on the methods based
on judgments about test questions. For example, if you can be fairly
sure that at least 75 percent of last year’s test-takers were qualified, you
should be skeptical of any method that produces a passing score that
would:have passed less than half of last year's test-takers.

One example of setting passing scores by using judgments about®
groups of test-takers is the awarding of college course.credit, on the
basis of an examination. to students who have not taken the course.
Typically. the college will have the students in the course take the ac-
creditation test at or near the end of the course. When the students’
grades have been determined, the testing officé computes the distribu-
tion of test scores for the A students, for the B students, and so on. The
college can then set the passing score on the basis of these distributions.
Oné popular choice is the “mean C’"—the average test score of the C
students. This choice means that’if a student who has not taken the
course can score as high on the'test as the average C student did a[ter
taking the course, that student will get credit for the course. *

_ Another method based on judgments of groups of test-takers is sim-

flar to the contrasting-groups method described earlier, except that it

does not require judgments of individual test-takers. Instead, you iden-
tify a group of persons who can be presumed to have the qualifications
the test is intended to measure and a group of persons who can be pre-
suméd to lack these qualifications {for example, students who have had
the relevant instructionnd students who have nat *). You then select a

. sample of persons from each group (tHe same.n number of persons from .

each) and give them the test. You set the passing score at the test score
level that best discriminates between the two samples. This method will
. W : .

*See the article by R A. Berk Iisted in the bibliography




.

- ’

not necessarily produce the same result’dﬁ the contrasting-groups
method based on judgments of individual test-takers Therefore. it wll
not necessarily mimmize the number of wrong decisions in the group of
test-takers the test 1s intended for. It will do so only 1f (1) the test scores
of the * qualfied” group are representative of the scores of the qualified
people who will be taking the test. and (2) the test scores of the “unqual-
ified” group are representative of the scores of the unqualified people
who will be taking the test. and (3) the proportions of “qualified” and

unquahfied” people are the same in the standard-setting study as n the
group of people the test 1s ntended for ’

~ERIC 1w :
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Which Method is Best? .
- "There 1s no one method that 1s bést for all testmg situations. Your cho‘ce
) of a method should depend on what-kind of judgments you' can get—
. - and believe We believe that the best kind of data to use —if you can get
them—are the test scores of real test-takers whose performance has
been meamngfully judged by qualified judges. If you can have the
. judges actually observe the test-takers” performance or samples of their
work. we recommend the contrasting-groups method This situation
will occur fairly often with essay tests, hands-on performance tests, etc
For multiple-choice tests, we recommend psing the contrasting“groups .
“methiod whenever you can be reasonably sure that the judges wil] base
their judgments on_the same qualities of the test-takers—the same
knowledge and skills—that the test measures. The contrasting-groups
method has the strongest theoretical rationale of any of the methods we
have presented. that of statistical decision theory. It is the only standari
setting method that enables you to estimate the frequencies of the tw
types of decision errors. The main disadvantage of the contrasting-
groups method is the difficulty of getting the ngcessary judgments
If you cannot get valid judgments of an appropriate sample of the |
. test-takers,” but each judge can confidently identify individual test-
-~ takers as good examples of people with “borderline” qualifications, we
recommend the borderline-group method. If the judges can best ex-
_press their standards in terms of the performance of a particular group
of test-takers (for example, “at least as good as the average C student”),
we recommend setting the standard in those terms.

If none of these conditions can be met, we suggest you use one of the
methods based on judgments ab(zut test questions— Nedelsky's. An-
goff's, or Ebel's—but we also suggest you compare the results of that
method with real test-score data. Be prepared to. compromige if this e
comparison suggests that,the judges’ standards were unrealistic

Methods such as Nedelsky's, Angoff's, and Ebel’s are esp cially use-

v . ful whenitis lmportaqt that the passing score represent the ftandard of

.
-

* See pages 35-36 of this manual
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a targe and diverse group of people For ’e-xample, in choosing the pass-
ing score on a math test used as a requirement for high school grad-
uation. it may be important to include the opinions of parents, employ-
ers. and community leaders These people are ngt in a position to
ubserve the mathematical skills of high school students, so they cannot
serve as Judges in the borderline group or contrasting groups method
But they cari serve as judges in.Nedelsky's. Angoff's, or Ebel’s method.”
Nedelsky's. Angoff's,’and Ebel's methods require the judges to re-
wew the test if secunty considerations prevent you from showing the
test even to the judges. you may be able to wait and hold the judging
session after the test has been gwven If you do not have this option, you
may be able to collect the judgments and set the standard on another
form of the test {containing different.questions measuring the same abili
ties) if the form fo be judged will be statistically equéted to the form you
will be using. f none of these options 1s open to you, “you will not be
v, able to use orfe of these methods
In choosing between Nedelsky's. Angoff's. and Ebel's methods, your
main concern should be the type of judgments the judges can make
most meanmgfully Angoff's method requires the judges either to think
in terms of probabilities (which is difficult for many people) orto imagine
a group of borderline test-takers (which may be far removed from the
judges’ éxperience). However, Angoff's method is the easiest of the
three methods to explain and the Tastest to use. Ebel's method enables
the judges to take account of tffe difficulty and the importance of each
test question. This feature 1s especiallg valuable when the questions on
the test differ widejy in their importance lts disadvantad@s are its slow-
ness and its unsditability for short tests. Nedelsky's method takes ac-
count of the fatt that the difficulty of a multiplé-choice question depends
,»0n- just how wrong the wrong answers are. However. Nedelsky's meth-
. " od can-be difficult to use when the questions are négatively worded or
. contain other types & complexities.

Y

. . ! . .

»
*An article by R M Jaeger. hsted in the biblography. presents another method of the’
same general type. developed specifically for tests used as a requxrement for high school

gradwation ¢ .
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~ Socialand
Political Issues

. B [

Choosing the passing score on a test often leads to controversy. The
controversy may focus on your choice of a method or your selection of
judges. or it may focus on any of a number of other issues. You should
think about these 1ssues before you begin the process of choosing a
passing score. gven,xf you decide not tto take positions on some of these
1ssues. you will be better able to avoifl destructive controversies—or to
resolve them if they occur—if you ha 'e thought about the issues before
hand ’ \ ,

. 3

Should You Allow Exceptions to

Your Decision Rule?

A common cnticism of the use of a passing score is that it fails to allow
for exceptions. There may be good reasons for making exceptions to a
rule. If you decide not to allow any exceptions. you may be forced to
Jmake a decasu}n #hat is unreasonable under the circumstances. For ex-
ample a“test-taker may have a particular handicap that results in a
lower score than other test-takers with the same level of knowledge
would get. If you could anticipate all the possible reasons that would jus*
tify an exception, you could wnte them into the decision rule. Unfortu-
nately. no human being can foresee all the possuble circumstances in

- which a decision rule would be unreasonable - --

The problem with allowitig é:xc;eptnons is that once you have made an
exception. ‘where do you stop? You may find ygurself pressured by
peuple seeking exceptions for reasons you do not consider legitimate

_Also. exceptions tend to undermine people’s faith in the fairness of your

decision procedure. An exception that some people regard as compas-

# sion may look to others like favoritism. -

One way to deal with this dilemma is to have an established proce
dure for determining whether an exception should be allowed. You
might form a standing committée to approve or deny requests for ex
ceptions If you find a particular type of special circumstance occurring
frequently, you can modify your decision rule to cover it. Each time you
modify the decision rule in this way. yoi will reduce the number og ex-
ceptions you will have to deal with in the future.




KShould You Allow Test-Takers Who Fanl the Test to
Take it Again?
In most cases the answér to this questlon will be “yes A test-taker may
have a “bad day” on the day of the test If so. the test-tdker's scre will
not represent hus or her trye level of ability But if you do allow retakes.
shoulgl you limit the number of tilnes"a person can take the test in an at-
temptito pass? Should vou require persons who fail the test to wait a
specifled length of ime before retaking it” Should you require them to
take -abme sort of instruction before retaking the test? Should you retest .
them Enh a different forgn of the test (that is. one with different ques -
: tions or problems constructed to measure the same general types of
knowledge and skills) ?
In most cases. a person who retakes a test should be given a different
form of the test each ime Otherwise, the person may becorrie a spe-
ciahst in the specific problems and questions on the test. without Jearn-
ing the moure general knowledye and skills those questions are intended
to represent As long as different forms of theest are available. we pre-
fer not to himit the number of times a p¥rson can take the test Na matter
how’ many times the person has failed the test. it is always possible that
the person's skills may improve. e )
~ Whether to require a waiting penod for persons who to retake
the test will depend on your particular testing program If the testing
procedure 15 expensive and the test-takers are not the ones paying for1it.
you rmay want to require a waiting period as an incentive for-the test-
takers to improve their skills before retaking the test Another way to
°  make sure the test-takers are adequately prepared is to requue failing
test-takers to have additional instruction in the knowledge and skills to
be.tested. before retaking the test . ' .

>

Should.Persons Who Have Passed the Test ;
‘Ever Have to Take it Again?

There are situations in which such a requirement makes a great deal of
sense. particularly where an unqualified person represents a danger to
others. For example. airline pilots are required to demonstrate their
skills not just once. but every six months as long as they continue to fly

In deadmg wherher this type of requirement makes sense 1n ‘your test-

ing sttuation. you should consider questions like these Could a person’s
level of ability decrease over ime? What could happen if it did? Is,the
test changing from vear to vear. to include new knowledge and skills?
What could happen if a person has mastered the old knowledge and

skills but not the new?

, 56
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Should You Establish an “Uncertain” Category? . '
When you use a test with a single passing score, two kinds of decision
errors are possnble An unqualified person may get a score above the
, passing score, a qualified person may get a score below the passing
score. One way to reduce the chances of both kinds of errors is to estab-
lish an “uncertain” category. For persons in this middle category, you
will have to get additiogal information before making the pass.fail deci-
sion. This additional information might be another form of the same
test, or a different test, or some other type of evaluation
To establish an “uncertain” category you will have to choose two crit-
icat scores instead of only one, since you are dividing the test-takers into
three groups instead of only two. With some methods, this modification
will double the time and effort required. However, with the contrasting-
groups ‘method., you may be able to choose two critical scores with vety
- \ lttle extra work. If you have estimated the relationship between a test-
" wker's score and the probability that the test-taker will be judged as
qualified, you ¢an ecify the two critical scores in terms of these prob-
“abihties. For exam;pf)le, you might decide to pass any test-taker with
- _more than a 75 percent probability of being qualified, fail any test taker
with less than a 25 percent probability, and seek additional information
about the rest.

There may be situations in which you sannot get any addltlonal infor-
mation about the test-takers. If no other information is available an8l the
test-taker cannot even retake the test before a decision must be made
an “uncertain” category may not be of much help. .

a

Should You Use Normative Information in
Setting an Absolute Standard?

This 1s. to some extent, a philosophical issue. Even an absolute stan-

' dard 1s ultimately normative. That is, people’s judgments of what a per-

son should be able to do will always depend to some extent on what

people can do. However, there is often a gap between what people (for

«example students) can do and what other people (for example, fhstruc-

tors) think they should be able fo do. We believe that if you are using a-

. method based on judgments about test questions, it makes sense to use

o normative data as a “reality check.” In this case, we suggest that you not

* share the normative information with the judges until after they have

made their initia) judgments. Then you can let them know how a group

of real test-takers performed on the test. If the Judgesﬂea of a “border-

hne” test-taker is someone whose performance approaches or exceeds

that of the average actual test-taker, their standards may be unrealisti-

cally hugh. Even if you are using a method based on judgments about in-
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dindual test- takers it may make sense to use normatwe mformahon
about teststakers wh,o were not judged, as a check on the process of
selecting the test-takers and collecting the judgments If you know that
most of the test-takers are qualified, and yet the majority_of them have
test scores like those of the persons who were judged as “unqualified.”
you have reason to suspect that something went wrong

Should You Allow the Standard to
.Change Over Time?
In many types of testing. continuity of the standard is important. For ex-
ample, if the test 1s a requirement for a dlﬁﬁna or a,certificate, the
meaning of the certificate will change if the standard changes But if the
‘test 1s changed from year to year, it may be easier in some years and
harder in others. One way to mantain a constant standard is to adjust
the passing score to account for the “differences in the difficulty .of the
test. However. such an adjustment may appear to be a change in the
standard. even though its purpose is to avoid a change in the standard
. Therefore. the adjustment may cause political problems Fortunately,
you can also maintain the standard by adjusting the test scores to com-
pensate for the change in the difficulty of the test and leaving the pdss- -
ing score unchanged. This type of adjustment is called * equating ”ltis
an accepted and widely used technique in educational testing, but it re-
quires certain types of information linking the two forms of the test. For
example, the two forms of the test may be designed to have several
questions in common, pr both forms of the test may be given experi-
mentally®’a group of test-takers.* .

In other types of testing, it may be desirable to have some flexibility in
the standard. Conditions may change over time. Technological ad-
vances may change the levels of certain skills requiredin an occupation
A cnifical shortage of people in an occupation may make it necessary to
lower the standard. Changes in the educational needs of the children in
a school district may require a revision in the standard. Even in the
absenge of such changes, experience with the effects of using a Pparticu-
lar #fndard may indjcate that a revision would be desirable. Here -
again, equating is necessary if the test is changed from year to year, to
adyust for the differences in difficulty that may result. Without equating,
if this year's test is easier than last year's tegh you may think you are rais-
ing the standard when you are actually Io?rmg it.

-

*For more mformanon on equating. see the chapter by W H Angoff cited in the bibliog
rapby - .
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Should You Set Different Passiyng Scores for .

- Different Groups of Test-Takers?

In some decisx'on'making situations, the test-takers may come from dif- _
ferent instfuctional backgréunds. For example, some of thg people tak-
ing a test for certification in a profession may. have completed a formal
tra:nxng—course.»w'hi[e others may have acquired their professional
knowledgeand skills informally. on the job. The test-takers without for-

_mal training may tend to do poorly 0o'n the test, but much better in a

“ERIC

- -

practical work situation like the one in which they have gained their ex-
perience. However, the use of a lower passing score for these test-
takers may appear to be a purely political concession. even if it is not in-
tended to be The best solution is to use a test that measures only the
knowledge and skills the person actually uses or the job {or comes as
close,as possible to this ideal). Also. make sure the test is easy to read
and free of tricky questions (for example. questions containing wrong
answers that are nearly correct). If there are pictures or diagrams on the
test. make sure they look like the things they‘are supposed to represent
If the test has already been made up, you may find-you have to delete
some questions in order to make it fair. "
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When you choose the passing score on a test you are making explicit
the lowest level of performance that will be considered acceptable.
Some people may think that the level you have set is absurdly low.
Others, particdlarly those that fall below it, will think that the level is un-
fairly high It will be difficult to convince either group that your passing
score is appropriate. because there is no purely objective way to set
standards. All methods of setting standards depend on some type of .
subjective judgment at some stage of thé process. Critics will be able to
argue that those judgments were wrong. You will nevér be able to prove
that your passing score I1s correct. but there are steps that you can take
to increase the probability that your passing score will be accepted. -

N

T

.?

Bé Prepared to Explain Why You Are ’ . s
Using a Passing Score - L L i
Even ‘ihough.a passing score may lead to fairer decisions than those
made on a case by-case basis. some people will\perceive the. use of a -
passing score as arbitrary and unfair. You should be prepated to explain ...
the reasons, for the use of a passing score in your particular testing situa-

. tion. In patticular, you should be prepared to@wwer tl—ﬁ?ﬁ)\bwing 3
questions: . . '

How are the decisions to be made ot the basis of the passing score . .

‘3 -

» being made now? * ) .
Why will the use of the passing score be preferable to the current
system? ' ' ] -

You should try to anticipate any harm that might be%aused by the use :
of a passing score. You should also be ready to point out the harm that /\
*“would be caused by not using a passing score—that is, by making the
decisions the way they would be made otherwise. '

t
Evaluate the Test - . L
The test should be adequately reliable and valid for its intended pur
pose. It should be free of bias, groups of test-takers should not.differ sys-
tematically in, their scores unless they truly differ in the knowledge and
skills the test is intended to'measure. If the’techniques of evaluating test
“score reliability, validity, and lack of bids are not among your competen-

» “ o . 61 <




cles, gét help from people who do understand these techniques as they
apply to tests used with passing scgres. An explanation of these tech-
miques 1s beyapd the scope of this manual, but it is obviously impossible
to set acceptable standards on unacgeptable tests. ;

In addition to any empirical evidence of test quality, you should ob-
tain'judgments about the test from people who represent those who will
be affected by the test Their opinions about the appropriateness of the

. test will be important in determining their atteptance of the passing

score, A dozen favorable references in the Mental Measurements Year-

.. - book will not persuade people that your test is acceptable if the test sim-
' ply does not look night. t : -

e

s -

3 . ,/ v “ o -

Make Sure the Judges Understand Whatthe Test

is Supposed to Measure - :
‘. - Some of the methods we have presented (Nedelsky's, Angoff’s, Ebel’s)
.._Tequie the judges to review the test in detail. Others do not. We recom-
" ““mend that. no.matter what method you are using, you have the judges
look at the test, unless you have a reason not to {for example, test se-
cunity). We also suggest that you give the judges aconcise description of
the knowlédge and skills the test is intended-tofmeasure. I you cannot
allow the judges to look at the actual test. we suggest you give them a
-detgiled description of the knowledge and skills the test is intended to
measure arid a few sample questions similar to, those on the test This
kind ofrpreparation will help to guard against the kind of misunderstand-
ing that can. lead to judgments that are not based on the abilities mea-
sured by the test. ’ Con .

P
va B T, .

. “Make the Process of Sétting the Passing Score '
. as Open as Possible ) L
The fact that a pagsing score will be set and'the way in which it will be set
should be well publicized. People should have a chance té proﬂa’ e sug-
gestions and comments early‘enough in the process to aljow you to act
on the information that you receive. Fer example, if you are setting the
passing score for a tesf to be used as a requirernent for a high school
(diploma, parents,, students, feachers, school board members, school
admunistrators, members of community groups, and locab employers
should Mepcouraged to participate. In many situations it will be im-
portant to mvolve mémbers of racial, ethnic, and cultural minorities
Though it may be impossible, to' have_face-to-face meetings with alt
the Beople who'may be ir)terested, you can encourage them t&writg to
you about their concerns. Make it hard for people to say that they did |

+ ¢ not have a chance to become involved and state their Views The more -
» . -

-
.
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; pubhc mvolvement there s (hroughout the standard setting process the
*  more likely that the Rqssmg score wrll be accepted when the process is
completed R .
¢ . - g
Make Sure People Understand How
the Test Will be Used* .
It 1s )/mportant that people understand why the test is being given They
_ should know what kinds of decisions will be made on the basis ‘of the :
test scores and what kinds will oot. If a possible use of a test threatens
people. and rf you i do not intend to use the test in that way, say so For
example. if a certification test will be used only for the certification of
ne&\apphcants, bessure to tell currently certified people that this require-
ment will not be apphed to them. In a school setting, if a test is to be
used only to identify students needing rémedial work.- state exphcrtly
- that the scores will not be used to evaluate teacher performance Jryto »
. anticipate people’s concerns about threatenmg but unintended uses of
the test and make public.guaraniees that the test will not be used in

those ways. ; ‘s

4 hd e

-

‘ Give Adequate Notice Thaz a Passmg Score .
Will Be Applied

It 1s'unfair to “make people comply with new requirements unless they

are given enough time to’ prepare In_some instances, jt may even be il-

legat because due process of law requires adequate prior notice of a

new rule that may deny benefits to a person. Whether or not prior
notice 1s required (and the kind of notice required) will varyrwith the sit-
uation. For exaffple. people may have entered an accredrted training ,
program under the condition thét they would receive their certification
after completing the program and acquiring a certdin amount of experi-

ence. The imposition of a new barrier, 1n the form of a test that they,
must pass. could lead to legal challerige People who enter the program
knowing that they will have to pass test are far less likely to challenge
.thal requirément. It may be wise to cdnsult a lawyer before you institute

a passing score that may be use eny benefits to people who would
otherwise be eligible for them. ' '

»

P = .

»

of information. his or her own

"4cote should reseive at least two ty
also consider providin

score and the passing score. You shoul

on a single total score, the
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test taker may find 1t useful to know how many questions he or she an-
swered correctly, and how many incorrectly, in each of the main <on-
tent categones. Few things are more frustrating than receiving a failing
grade on a test without Being given any other information. The more in-
formation you provide, the more likely it is that your testing program
will be accepted. .

. Allow Plenty of Time for Choosing the Passing Score
One good way to plan your schedule is to count backwards from the
time the process.must be completed. Be sure to allow time for all the
necessary-activities. You will have to select and tram the judges If you
are using a method you have not used before, you should allow time for

+  a small-scale practice run to make sure the procedure will work prop;

. erly. You may have to allow time for printing the test, administering the

test. and scoring the test. .

Even if the test is available and you are settmg the pass:ng score by a
method that does not require test admimstratxon, the process may take
longer than you anticipate. For example, it may be difficult to find a time
when all of the judges are free. You may discover, after collecting the
judgments. that some of the judges simply did not understand what
they were doing. In this case. you will have to repeat the )udgi‘ng pro-
cess. In setting a passing score, as in other areas of life. it is usually wise «

' to assume that if something can go wrong, it will.

’ .

Review the Process

Before you actually begin to use the passing score to make decns:ons
review the procedure by which the passing score was chosen. If some-
thing in the process was not nght. you will want to find out ‘about it
before you have begun to apply the passing score The following ques-
tions may help to focus your attention on things that roight have gone

wrong: ’ . \
Were the judges all quahfled té make the kinds of )udgments they
were making? .

~Were the judges a representative group?’
¥ Did the judges understand their task?
Did the judges have enough time to complete their task carefully”
 Were all the necessary calculations done correctly?

~

[y

In addition. if the method was based on )udgments abaut test takers,
consider the following questions:

Aruitoxt provided by Eic:
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Did the yudges know enough about the test takers to make valid
judgments? )

Dud the judges concentrate on the same knowledge and skills that
the test is intended to measure? -

Observe the Effects of Using the Passing Score .
Once you have begun to use the passing score to make decisions, try to
get information that will enable you to judge its appropriateness. Make
an effort to get opinions from the different types of people who are af-
fected In the schools, these would include administrators, teachers,
students. and parents In an occupationﬁ setting, these would include
the test-takers. ther colleagues, and their supervisors. Try to find out
what happened to people who faded the test. Is there evidence that
many of them were actually qualified at the time they took the test? Is
there evidence that many of the people who passed the test were un-
qualified? What were the consequences of failing a qualified person? Of
passing an unqualified person? .

The information you get may well be inconclusive. However, it may
indicate.that the passing score was clearly too high or too low. In that™
case. you should be prepared to revise it.

.




All methods of standard setting require judgment. The process of setting
a standard can be only as good as the judgments that go into it The
standard will depend on whose judgments are involved in the process

In this sense. all standards are subjective. Yet. once a standard has been
set. the decisions based on it can be made objectively. Instead of a sep-
arate set of judgments for each test-taker. you will have the same set of
judgments apphed to all test-takers. Standards cénn_ot be objectively de-

termined. but they can be objectively applied

£
+

-
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. mulas, derivations, and proofs.} «

"« Ebel's method.) - .
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/ Appendix

Additional Calculo’nons Required by the -
Correc'non for Guessing

“

The usual correction for guessing formula used with multiple-choice
tests depends on the number of choices per question. If each question
has five answer choices. four of them will be wrong answers The trads-.
tonal correction for guessing is to subtract one-fourth of the number of
wrong answers'the test-taker chooses Similarly. if each question has
four answer choices. three of them will be wrong answers. to correct for
guessing. subtract one third of the number of wrong answers the test-
taker chooses.

The Nedelsky. Angoff, and Ebel methods produce an estimate of the
expected number of correct answers the “borderline™ test-taker will
choose To find the test-taker's expected score. corrected for guessing.
do the following calculations.
1™ Subtract the expected number of correct answers from the totai

number of questions to get the expected number of wrong answers,
2 Divide this number by the number-’é‘f"w_r_ong answers per question, to
get the expected number of penalty points.

3. Subtract thls number from the expected number of right answers. to
get the test- -taker's expected score. .

For example. suppose the test has ten questions and each guestion
Has five answer choices. as in Table 1 on page 22 [f the expected num-
ber of correct answers is 4.43. you would do the following calculations |

Expected number of wrong answers: 10~4.43="5.57 -

Expected number of penalty points for guessing 5 57 -4=1.39

Expected score. corrected for guessing: 4.43 - 1.39=3.04
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