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‘Standard- Sett1ng AState_of_the—Art‘-and Future” Prospectus

n
— g Ronald K. Hambleton
od ' ‘University of Massachusetts, Amherst
T
MN
o Abstract
fi3 _ Answers to n1ne 1mpprtaptgguestjpps concerning standard- sett1ng
" issues and methods are offered in the paper:

1. Shou]d normat1ve or ‘content- referenced standards be used?

2. Different standard- setting methods yield different PFSUitS.
What is_your reaction to this finding? That of your

clients? Does this finding present a problem for the
app11cat1on of various standard-setting methods?

3. Assess the adequacy of the ground1ng of various methods of
standard= sett1ng in psychological and/or psychometric theory.

4. Should standards be validated? If so, how can this be done?

5. Within the context of the -overall problem of standard-
setting, consider the roles that are or should be played by
the client, technical consultant, candidates, and other
actors. What is the proper rote of the public? '

6. To what extent should standard-setting processes attempt to
formally incorporate social/political cons1derat1ons into
the decision- mak1ng process?

7. What are the ethmca] responsibilities of the techn1ca1

consultant?
8. Why have developments come so slowiy? How do you view the
~ future of standard-setting?
9. What are the key short-term and long-term research Droblems
that should be addressed?
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‘Standard= Sett1ng State of the Art, and Future Prospectusl

~ _Ronald K. Hambleton T T s e
Un1vers1ty of Massachusetts, Amherst

In the timé I have this afternoon i would like to offer some brief

dohn Meskauskas; the organizer of this symposium* 1 will rot give equal

t1me to the nine questions in my remarks this afternoon since I have

Timited expert1se and/or no 1nformed opinions 'in several of the areas.

1. Normat1ve Versus €ontent Referenced Standards

‘The use of normative standards (i.e., setting the pass rate wéthout
regard for the examinee popu]at1on or the d1ff1cu1ty of the test) is

c]early 1ncons1stent ‘With the basic goa] of critérion-référénced test1ng

That ‘goal is to assess each candidate in relation to a set of-

clearly stated objectives or tasks. The score a candidate receives on a

CRT or the mastery status he/she is assigned to should not depend upon the

performance of other eandidatesmtaking the test. On the other hand, it

would be foolish to 1mp1ement a standard using one of the

content-referenced methods w1thout any knowledge of the 1mp11cat1ons.

provided to standard-setters; Both Richard Jaeger in North Carolina

m””,,;téﬁﬁfétﬁiyﬂbf”Péyeﬁéﬁétfic and sya1aatiyéwnéséaﬁcﬁwnepbrt No. 142.
Amherst, MA: School of Education, University of Massachusetts, 1983.
< . . A

<

‘(daéger; 1982) and Paul Williams in Maryland have been very successful with -



such a strategy. In fact, I would go one step further. I would make
available to groups setting a 'standard; infcrmation such as item difficulty
and the percentage of candidates selecting each answer choice. There is
ample evidence in the psychometric litercture révealing the many seemingly
ninor aspects of items that influence item difficulty. The judgmental
“review will be more informed when reviewers have access to both score

distributions and the complete item analysis information.
In summary, I certainly don’t want to defend the use of normative -
‘standards; but I do support the setting of standards influenced by the use

of test score distributions from appropriate groups of examinees.

2. Different Standard-Setting Methods-=Different Results

I have never worried about this question nor felt it was worthy of
all the attention it has received from researchers. I feel this way for
three reasons: First, there is no' reason to expect various methods to lead
to the same standard. These methods are often based on different notions
of minimal competence and utilize substantially different kinds of
information (e.g., judges ratings of test items versus distributions of
examinee test scores). For example, statistical tests used by sducational
résearchers do not always lead to the same conclusions but there is no cry
that 1 hear for discontinding the use of statistical methods in research
studies: Second, the generalizability of results from comparative studies
is often very limited because the effects of any changes in the
implementation of a method are typically unknown. For example, how much
difference in-the selected standard would there be if judges werélpro?fded

with thé correct answers to the test questions they reviewed? Finally, I

\

feel that the resulting standard is not the most appropriate consideration

4
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in.choosing a method. .Tﬁéf is, a method should not usually be chosen
§bééi?iéé11y because it leads to higher or lower standards than standards
obtained from other methods:. For example, some groups have’ preferred
the Nedelsky method (Nedelsky, 1954) because it usually leads to a Tower
standard than other content standard-setting methods. The field of
competency testing would be substantially better served if more attention
from researchers, and standard setters, were given to the total
standard-setting process which includes everything from the initial
discussions of the importance of the decisions to be made with the test and
~available réSertéF; to deciding on the scope and Spéci?ics of the
procedure (for example, will judges be used, and if so, ‘how will they be
What will the nature be of the judging tas% -- for example, éVéiuatingr
distractors or test items?), to the implementation of the procedure. and -
-?iﬁéiiyé to combining the various pieces of data in a specified way to

arrive at a final standard (or standards):

3. Adequacy of Grounding of Standard-Setting Methods
in Psychemetric and PSyché]cgita] Theory

I can’t think of any psychological theory providing a sound basis for
standard-setting éxcept on a few criterien-feferen;ed tests which provide
specific information about child developmental levels. Here, there may be
psychological théories and résearch résuits that relate developmental
1évé1s talspécific levels of performancé on (say) 1éarning'tasks,' Such
theories may provide a basis for standard-setting. For»éxémpié, if a child
has not reached a particular stage in (say) Piagét’g paradigm for
conservalion of nﬁmbers, then there is no good reason for eprsing a child
to a high level skill in mathematics. | ~

5
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With respect to béyéhdmetric foundations; I only note here that iﬁéfé
psychometric theory provides a framework for assessing the reliability and
validity of any standard that is set. In that sense at least I think
present standard-setting methods are "well-grounded" in psychometric

théory. T o

4. Necessity of Validating Standards

Should it be done? Of course. To ask the question, "Is the standard
valid?" is to ask, "Will the-partiéuiaé.éhbiééfbf a standard resuit in a
vaiid ciassification of examinees?" The question is approached in the §éﬁé
way as any other test validity ﬁdééfibﬁ; Threats to validity ;ﬁéﬁ1a be
éaaiééé;éa and studied. F ridence must be compiled to support or refute the

The first type of evidence comes in the form of .a measure of
agreement reflecting the similarity of standards _in different groups (e.g.,
national leaders; university instructors; and practicing professionals).
With respect to the latter type of evidence, information on the percent of
examinees who areé correctly classified in cOntrA§t1ng-gropp§ or the percent
of éxaminéés who are classified in the same way by the test of interest and
an external criterion measure would be especially useful. Other experiments
can.be easily thought of. The available time and money, and importance of

the test, will help to determine the emphasis.
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With respect to reliability information,; of interest would be the
distribution of standards for judges from similar backg}bUhds. This type
of information wou]d be espec1a11y meaningful when each 3udge § ratings are
prepared 1ndependent1y. A]ternate]y,lwhen comparab]e groups are formed,
the distribution of standards across groups will be of interest: or some

other appropriate measure of consistency or agreement.

5. Roles of Various Players in the.Process
(Client, Technical Consultant, Public)

Of course the answer to this difficult question will be situation
specific. The technical consultant’s role is the sasiest to define-
His/her task is to insure that (1) the standard-setting plan is
thoughtfully déVéiopéd with appropriaté input from relevant groups and
individuals; (2) ‘the p]an is ful]y 1mp1emented and. when rev1s1ons are made,
3ust1f1cat1ons are sound and (3) the_tota] process 1s;documented with
reasons available for all of the key decisions; and (4) the pién'éhd its
implementation are consistent With up-to-date standard-setting methods and
procedures. The acceptability of the kééuifiﬁg standard will depend
éiééfiy on the éﬁﬁFSbF?éEéﬁé§é and jdéf%fiééfiéh of the‘process It is

' F1aure 1 prov1des some gu1dance to the consultant on areas wh1ch must be

addressed in the p]ann1ng stages for a standard-setting study.

6. Ihcorporation of Social/Political éonsideratiohs

For this quest1on I will 11m1t my d1scuss10n to pc]1t1ca1 matters
assoc1ated with us1ng decision theory to set cut of f scores:. The choice or

cut-off score, for examp]e,’1n theAcontext.of bas1c Sk]]]S programs and

re




certification exams, will ultimately impact on the perceptions the public
has of these testing pﬁoghéms. What will these perceptions be when poiicyf
make.rs announce that a group of céréfuﬁy Eéiéc{éd judg’és, in some case’sl,
1005, set a standard of 70% and the optimal cut=off score as idventified’
with-decision theory métHSdoiogy was 60%, and so the latter value Will be
used to make mastery/nonzmastery decisions? What will the judges who
labored over their task think? Will the public feel that Eﬁé cut-off
score was ‘lowered so that more persons could pass and make the institutions

S

training the examinees appear to be better than they.are? And, if the
optimal cut-off score is set at 80% will every candidate between 76% and
79% §u’é?’ Aﬁa; will candidates geaﬁﬁg béio'w 70% sue on the gfr'o'uih'd's that

created by foo.]_s and so why_shcu]d they be penahzed for the mcompeten;e
of the test designers? 7 N ,

But, there is more. It is common at the district and'state/1eveis_in
the U.S. to coﬁpargyStudEnt per%orméncé in different subject areas. While
admittedly faulty réaéBning, policy makers often feel they can be fair to
all 'con'cérnéﬁ by establishing g:omnori standards across subject ar’éa"s‘;i The
use of optimal cut-off §cores_re§u1tihg (in general) in different cut-off
scores across subject areas would lead fo heatéd déBééééﬁ For example, the
'mathema'tics people could claim their standards were higher, éﬁd,fﬁéFéBy’\

explain away the fact that more students failed mat hematics than other’|

subjects. They might take pride in the results; or they m1ght even fee1-
that they and their students are being unfa1r1y treated. Clear]y, in
1mportant testing situations it will be d1ff1cu]t to predlct aH of the

quest1ons which m1ght arise when standards and cut-of f scores d1ffer, and
/

/

,,,,, " . //.
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7. Ethical Responsibilities of the Technical Consultant

The ethical responsibilities for a technical consultant are no
‘different in the context of standard-setting problems than the ethical
responsibilities of a measurement speééaiist at any time he/she is working
with a client: The measuremént specialist is responsible for proviﬁing
accurate téchnical information and exhibiting sound professional judgment
in using measurement models and procedures. “No more can be expected and
certainly no less. |
8. Slowness of Developments/Future of Standard-Setting

First of all I disagree with the premise of the first part of th

'dUééf:i"bri; It seems to me that considerable progress has Bééﬁf made since
the early 1976@; Before 1971, probably the only §Eéﬁdé?d—§é’%%iﬁg methods |
in the psychometric literatire were the Nedelsky and the contrasting groups
methods. In 1983 it can be said that there is no shortage of (1)
discussions of issues associjated'with standard-setting (for example, see

the special Winter 1978 issue of the Journal of Educational Measurement), .

(2) methods for standard setting (Meskauskas, 1976; Millman, 1973; Popham,
1981), and (3) reviews of these méthods\(éiassi 1978; Shepard, iQBOa,
v19867b§. Also, Hambleton (1978), Linn (l1‘37978v), and Shepard’ (1976) have
of fered récommen,'ci.atiorjs‘ for setting s.t.'\a‘ﬁdards, and Popham (1978) and
‘Livingston and Zieky (1982) have offered steps for implementing several of

the more promising rﬁéfﬁéaé; Pér;ﬁéf)é the pace of new research findings has |
lagged behind the pace Wi_EH which competency testing programs:have been
implemented in the schools and at the state level, and the implementation
of certification and licensure exams: Still; the pace seemed very fast to

me.

@
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Consider norm-referenced test1ng Norm-referenced testing models end
' methods have been under deve]opment for seventy years and the work is still
go1ng strong! Consider; for example, the present éﬁQUHE of work on item
response theory (IRT) and generalizability theory.

9, Researeh Topicst

There are many research gquestions that need to be addressed in the
~coming years so that factors influencing the results can be identified and

their effects estimated. Figure 2 provides a long list of .importanf
reséarch questions. Time permits a Briéé:cbhsidérétion of only two. Most

\

i

of the quest1ons are discussed By Hambleton and Powell (1983). &
The first question is:

When judges are arranged into working groups, what is
the optimal group/ size, and should the groups be

2 formed homogeneous]y or heterogeneous]y7

Of course, the first guestion is whether or not to form working groups:
w&jﬂéiﬁg groups should be formed when (1) there is interest in promoting

of interest (when there are dissimilar  factions present they Fhou]d be.
‘d1str1buted uniforimly across the groups); or (3) comparab111ty of
standards, or, if you like, the validity of a standard across dissimilar

groups (e.g., national leaders in the field, versus practicing

ey

. 1Most of the mater1a1 in this section is from a paper by Hambleton
and Powell (1983).

-
-



professionals); is of interest. The second situation calls for groups that

can be considered to be very s1m11ar, but w1th1n each group there will be

P

sube tantial. heterogeneity to refiect the diversity among individuals

jnvolved in the standard-setting procedure. Of spec1a1 interest is the
stability of the selected standard across similar grotps. The third
situation calls for groups that represent the various factions selected to
participate in the standard-setting proceduré. The groups will often
differ éasstantiany in backgrounds, perspectives and priorities.

However,; there is often rﬁ'la’ti'veiy more similarity among members of each

group: OF interest in this situation is the similarity of the obtained
standard acress ditferent\gr0ups. ‘Since both approaches for grouping
judges have considerab]e\\merit,"inc\orporating both within a single
standardzgetting procedure would seem to be highly desirable.

o
|

Should item content be considered with or without

exam1nee item performance data? - /

. P -
The second questijon is: \

\
— k- A

In rev1ew1ng 1tem content, some standard-setters have advocated that Judges

— (

consider the performance 1evels (1tem d1ff1cu1t1es);of relevant examinee

samples on the test items of interest. When item performance data are
| .
used, it is essent1a1 that they be obta1ned on groups of examinees who can

be clearly described:. This type of data, however, is usua]]y both

time-consuming and expensive to collect. Still, most re*‘!‘é%rchers in the

Field highly endorse the désirabﬁity of this type of information (for

example, see Linn, 1978; Popham, 1981; QYepard, 1980b). Popham (1981), for

example, recommends that the test results of nonfinstructed, recently
. \ |

-
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. . o . . _
instructed, and previously .instructed groups be made available t
standard-setters. B '

””” Jjudgments about iten content (that
is, judgment in the absence of any performance Hété} is well-known. At_tﬁé
same time, in the context of critéripn:référéncéd téstihg:it islhdt’ﬁéuéiiﬁ”
'c'onsi"d‘erred'; desirable to weight normative data too heavily either in test!
ébhéjckulétion or in standard setting.  One ‘possible.compromisé betwéen the
éBéé%Uéé and normative positions could involve supplying extensive item
ana]yiés data to judges who would use the data to explore the cognitive/
processes involved (for the examinee populaticn) in answering each. item) -
\ \

********* i

Item analysis data-might include among other things the percent of high’
~and low-scoring examinees choosing each item alternative, along with item

difficulty and discrimination §£éfi‘§fié§; The standards thus set would be

"absolute" but informed by normative data.

we do not usually know exactly what our te-t items are weasuring: in the
ideal situation we know what it is we jgiggg them to be méa§UFihg; but that
is not uéua11yvpérféct1y opérationalized in.actual items. If we were
completely knowledgeable about the réiation‘pf_résponsés_to an jtem and the
objective we wish to measure, we would pré?ab]y feel more confident in
setting standards on the basis of actual iééms. Thjs is probably the
source of our desire to see performance data whan judging items: we want
§65é evidence that the item is really measuring what Qé intend. However,
we, should be very clear about the fact that what we want here is construct
validity evidence for the test items. This suggests that we should be

looking at a wide variety of data on the item; and not simply at p-values:

2]
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~exper1menta1 data poss1b1y co]]ected express]y for a standard sett1ng
study. . The gereral point here is that it is not possible to make absolute
judgments about performance on test items without khoWihg exactly what that

performance reflects.”

| — Conclusion | |
I am pleased with the prdg}ess that has been made in the last 10 to
15 years: Issues have been identified, new methods have been developed and
fié]d-fésfédj and guidelines for implementing many of the methods are
avai1abié; |
My major concern with the work going on is that too often groups
setting standards define the task too narrowly: ‘Sféhdéfd-séffihé is far
more thah chddSihg and implementing a method. It is ésséﬁfﬁéi to consider

the total standard setting b?bééss which includes the planning,-

impiementétioh, data ana]ys1s, and documentation stages A rationa]e_and

jﬁstiﬁicatioh for each decision made in the standard-setting process should
be af?iiabie and, documented. In addition; the process should be carried
out according to the plan and variations should be documented:

Finally, when sound professional judgment is combined with
- Std#}-of—the-art standard-setting methods énd‘procedUres, districts,

states, and organ1zat1ons can be- very proud of the1r efforts. Nothing more

can be expected. They may. still be sued but at least they will have a

to defend themse] ves

strong position From gggeot
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Appendix A
\duestions AddréssedtBy“tﬁe Panel

. Should normatqve or content referenced standards be used?

. D1fferent standard- sett1ng methods yield different results.

What is your reaction to this finding? That of your clients?

Does this finding present a problem fdr the application of

various standard-setting methods?

. Assess the adequacy of ‘the grounding of various methods of

standard- sett1ng in psycho]og1ca1 and/or psychometric .theory.

. Should standards be va11dated? If S0; how can th1s be done7

”'cons1der the roles that are or shou]d be p]ayed by the c]1ent,
technical consultant, candidates; and other actors. What is the .

proper role of the pub11c? ) -

. To what extent shou]d standard sett1ng processes attempt to

formally incorporate soc1a1/po]1t1ca1 cons1derat1ons into the
decision-making process?

What are the-ethica] responsibilities of the technical consudtant?

Why have developments come so s]ow]y? How do you view the
future of standard- sett1ng7 '

What are .the key short-term and long- term research prob]ems that

should be addressed?



Figure 1. A llstlng of context—settlng variableo 1n a
B standard—settlng procedure.

éontéxt;Séttiag;Vap&ables,

..

Importan”e of the de0131ons being made -

Conolder theserquestlons.

a. How many 1ndiv1duals aré directly and indirectly affected
by the decisions to bé based on the test? (For example,
what resources are available to remediate those who are
ideritified as non-mastcrs? How many non-masters can be
handled éfféétiVély?) -

b. What aré the p0031ble educatlonal, psychologlcal, flnan—
ctal, and other consequences of the decisions?

c. VWhat is the duration of the consequences?

Avaiiﬁbiiity $f resources.

Consider these questions:

L A. wj} sioil money, time, and material are available to

crry out the standard-sztting procedure? whnt ]Pvel
ol techinieal expertise is available (in-hou:s or 3
otherwise) to complete the work? '

b. Aré the resources fixed or flex;ble9 (For example; can

the budget items for the total project be rearranged to

hire additional consultants and collect additional data?

Can additional time ‘be obtalned ‘to carry out_the pro-. . -

cedure?). -

Test format(s), conténﬁ’ and length. R O

Consider theoe guestlon . . ' o

B Canen
UV — - \

7'é}"ﬁba. ttem tormats are used in the test (e: g.,\duittple-

‘chioine; true-false,” short—answer, essay; perforpance)?

be  Wine ecntent areas are covered by the test? WP test

htu:prxnb or item specifications would uouall %yfflce

to addregs the question.)

c. How liginy test items are prcsontcd in each of the 1tem
{formats? : . !
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4. Laws.
éonsideﬁ'thCSé qdestlons
Do the laws state the groups who Should be involved in the

standard—settlng procedure°
prov1de a deflnltlon of the "m1n1mally

- a.

'VDoes the \h

competent ca
\ -
Do the laws apdress whether - "compensatory" or '"non-

ndidate"?
compensator%/ decxsxon—mak1ng models should be used?

N

5. History.

o 77/ B
‘Eonsider these guestions:
Is the testing program relatively new?

Will there be an opportunity later to rev1ew the

-

a.

b:
standard(s)? - .




?igure 2.' A listing of questions which must be addressed

_ ' in a standard-setting procedure. L

Judges |

a.. Which demographlc variables should be used in seiectxng
© Judges?

b. How should names of possible judges-be generated?

- “¢. Which individuals should be thvolved in the judge selection
' T\ process (and why)? _ . \

d. How many judges should be selected to participate?
é& Should Judges be volunteePS or ShOUld they be conscrxpted”

f. ‘\§hou1d Jjudges be seiected to be representatlve of some
constttuency :

g. Should "expert' judges be iveferred over representatives of
groups of interest? ' '

h:  When Judvos are arranged 1nto worklngrgrqqps, what is the

optimal group size; and should the groups be formed homo-

sormourly or heteropeneously?

1o Shoutd daba i rrem |udges be discarded when there is reason to
orlieve t{jp thiey were ungualified to do the job, or carried
out the task in a "sioppy" fashion? _Should-speeific—steps— ]

T —takeir S identify "poor" Judges°

te Sheuld judpges Ho paid for their time?

ii':,‘ m., o. Iu me -
5. Should items bo judgéd ihdividuaiiy or'ﬁgiobaily”:ih'groups?'
Cb. Shiould item distractors be judgéd individually »r shOUiddr
the totil itein be judged?
e. Shoild dJ] of the Lnst itais bc Judgcd or only a sample°

| . Qhoxﬂd 3udrn'n1ﬁ be made of the aotual test 1tems or
L«)\amp Le" l‘ GhE _i

: ¢:  Should the: juldgments be based on a review of theé test items
\\\\ or the ob]ectxvcs they were prepared to measure?

—

N\ S s . |
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f. Shouid item content. be eon31dered with or without examlnee
' Item performnnce data° .

g: Should ltemi be sorted in éhy'Wéy to aid judgés?
h. Shéﬁld the éérﬁéct answers bé‘idéntified fbﬁ judgeS@
i. Should Judges\preparu their ratings 1ndependently o

or as part ofla group process in which each item is deliber-
ated on and dlscussed before final judgments are made?

4 \
a. vﬁpQUld a éihblc jUdgméht/itém be madé dﬁ'éhduld an itérativé

their oplnlonu based upon feedback in one form or another
from other Judges'7 :

b. In combining judgments across individuals and/or groups
should weights be used (1) to reflect the perceived import-
ance of each individual and/or group,; (2) group size, etc.?

c. Stiould dlIICPchCb between individuals and/or groups: be ré--
so0lved. by 1ve raging, by reaching consensus,; or sSomé otheér .
method? ’

“d,::Sxoula mca»nwivnt~errgr be consideréd in scttlng a standard?

. Should a standard of performance bé set on each obaectlve,
on the total test score, or both°

f. When a Sodﬂdl'd tor each ob)cctlve measured by a_téest _is set,
how any UN]\"IVPo must an eéxamineeé pass to be 1dent1f1ed as
a Ymaster™? . - 3

~&. Should more fiin a single standard bq set for each objective
y o on the total teost? A
Mre Uhizre sy subgroups of CXdMInOOa for whom a dlfferent
ziannrd (o \ini’fdb) uhould be set? : AP

H

uﬁggofﬁthAr rulb+muh

and percent of misters informrition be used exc‘u31Vely in
setting standards (i.e., i€ 15% of the examinees failed .last

year, the same percent should fail this year), as background

a.  Stonld test ueore distributions of prev1ouo exampnoe groups

information for the Judgco, or not at all?

e
el

= . L i ; N



-18-

b.

Should the test performance of contrasting groups be compared

along with a consideration of the rates.of false-positive and

false-negative error rates with different standards?

. is there time. in thé procedure ES’ééiiéét.Véiid'crltérion -

data (e:g.; from "masters" and "non-masters") and_test

score performance for examinee groups of interest?

Should the scatter plot between scores on' the ‘test and an
external criterion measure (e.g., 2 performance test) be
studied? L - : g

Should a definition of "mastery" and "non-mastery" or the

minimally competéntVCandidatérperﬁﬁéﬁéiéd?, If so0, who should

- prepare it and how detailed should.it be?

Data fnalysis

e}

a.

(el

;. éhduid'weightsbe“attachéd‘56“3fffé?éﬁﬁff?éésyéfwégﬁaféwégd

When several groups of judges are used, how should differences

in standards be resolved?

When more thsn one standard-setting method is used, how should|

differences be resolved?
vied in the process of -standard setting? If so, who should
set the weights and how should it be done? '




