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ABSTRACT

AN INVESTIGATION INTO ONE ALTERNATIVE TO THE GROUP-PROCESS

This study examined one variation of the traditional group-process
procedure for establishing passing standards on a medical specialty
examination using the Angoff ‘methodology. The variation consisted of
requiring subject-matter experts to provide Angoff ratings
independently, without group interaction or other sources of
information. The study also sought to isolate the effect of group
interaction and information-sharing through comparison to a group-
process condition and a condition in which independent item reviewers
were provided with distributions of other the independent reviewers'
ratings.

There were several major finding in the study. It was observed
that the independent procedure produced a mi@ifiéntly higher
passing standard than the group-process procedure did. The absence of
statistical significance, however, did not exclude large practical
consequences for the interested groups, such as the examinees and the
standard setting board. These practical consequences are described and
discussed. Also, it was observed that individual item reviewers'
ratings were more variable in the independent condition campared to the

group-process procedure. The independent condition was also less






costly to implement. Item reviewers in both conditions produced

ratings that exhibited less than desirable accuracy in terms of
estimating the performance of the hypothetical minimally-campetent
group.

The provision of additional information to the independent group in
the form of distributions of their own initial item ratings resulted in
subsequent ratings that were significantly higher and less variable,
but did not result in more precise estimates of performance for the
minimally competent group. However, independent raters apparently
utilized the additional information provided as distributions of
ratings. It was found that knowledge of a reviewer's initial rating
and the group's initial mean item rating was a moderately good
predictor of a reviewer's subsequent ratings.

Implications for future design of standard setting procedures and
policy considerations are discussed.
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I. PROBIEM

Introduction

The licensure and certification processes represent the efforts
of goverrmental and private entities to ascertain and recognize the
competence of individuals in the practice of a profession or trade.
Licensure, as cammonly understood, is the granting, by a goverrmental
entity, of the right to legally practice a profession or trade. The
right, or license, is granted pursuant to the individual's
demonstrated acquisition of the knowledge or skills required for safe
practice. Licensure programs are conducted by goverrmental entities
in their effort——and charge—to protect the public against unsafe
practice.  Certification is the process by which non-governmental
entities, commonly professions or associations, confer a credential.
The credential is also usually only conferred upon the individual
after demonstration by the individual that a specified level of
knowledge or skill has been acquired (Shimberg, 1981).

As reported by Nafziger and Hiscox (1976), over 2000 occupations
employ some type of licensure or certification procedures. That
nunber is surely increasing, even leading some to label Americans "the
credential society" (Collins, 1979).

Additionally, many entities which once issued permanent licenses
or certificates have now begun to reassess the concept of lifetime

credential. Instead, time-limited certification or re-credentialing






cancepts have begun to be seriously entertained and often implemented,

especially in rapidly-changing technical fields such as the medical
professions (American Board of Medical Specialties, 1987).

The campetence required of a candidate for licensure or
certification is usually stated in temms of requisite knowledge,
skills, and abilities. Verification that the individual has acquired
the knowledge, skills, and abilities is often linked to one or more of
three camponents: a minimm educational attairment, a minimm practice
or experience requirement, and a minimm level of performance on an
cbjective test. The examinations used as part of the third component
are increasingly criterion-referenced ones.l Hambleton, Swaminathan,
Algina, and Coulson (1978) have defined such tests as ones that are
"used to ascertain an individual's status (referred to as a domain
score) with respect to a well-defined behavior domain" (p. 2). These
tests consist of items that are a "representative set of items from a
clearly-defined domain of behaviors measuring an objective" (p. 3).

The present research focusses on the last of the three
camponents in licensure and certification testing programs——the
criterion-referenced test. Specifically, this research examines one
particular test score of unique interest—that score from which
emanates infm of mastery or competence——the passing score.

The passing score on an criterion-referenced examination

represents the establishment of a standard of performance judged to

1 1t is recognized that terms such as "criterion-referenced,"
"domain-referenced," and "norm-referenced" precisely describe test
score mtet'prebatlcrs and inferences rather than the instruments
themselves. However, imprecise use of these terms in referring to
instruments is ubiquitous—even among measurement specialists
(Cronbach, 1989). This relaxed usage, though imprecise, is followed
throughout this manuscript for purposes of ease and clarity.
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be acceptable. It is the lowest score that permits the examinee to
raceivetheliclaseorcredmtial. Sametimes, though less and less
S0, ﬂnpasshwgscoreissetinamfmmmer. That is,
thepassingscoreisﬁxedrelativeto,ordependerrtupon,the
performance of same group. For example, a normreferenced or
"relative" approach to standard-setting might result in requiring
examinees to score at or above the 85th percentile, aor at or above
sanemmberofstardarddeviatimsawayfrcmavemgeperfomamem
the examination.

However, because the focus of 1licensure and certification
programs has increasingly become that of assessing examinees'
cmpetencewithmspecttoapu:e—j@edstarﬂaxﬂofperfomame,
norm-referenced standard-setting procedures have been called into
quwtionintemofthejrprtprietyforthestatedmrpose. In
their place, "absolute" or criterion-referenced methods of
mbliﬂmgmsﬁgmmbemmmmm. The absolute
methodologies, while boasting of greater intuitive and political
appeal, still face challenges with respect to the validity of
inferences that are made as a result of their resulting standards
(Jaeger, 1979). Specifically, the possibility of establishing a
standard that results in the failure of a truly campetent person (a
"false negative") or results in the passing of a truly incompetent
person (a "false positive"), is of particular concern.

Criterion-referenced standard-setting methodologies have clearly
not yet accamplished technical perfection; much work remains to be
done in this area (Hambleton, et al, 1978; Angoff, 1988). The present
research addresses one aspect of the process by which standards are






set on a criterion-referenced certification examination in a medical
specialty.

Backaround

Since at least 1954 when Nedelsky sought to derive "absolute
grading standards for cbjective tests" (Nedelsky, 1954, p. 3), the
problem of how to establish passing standards on criterion-referenced
educational assessments has persisted. Nedelsky's early work
prampted investigation of alternative standard setting procedures
designed to establish passing standards that differed from the
dominant norm-referenced approaches of the time. Nedelsky's
cbjective, and that many of contemporary researchers in the field of
standard setting, was straightforward:

"The passing score [should] be based on the instructor's
judgment of what constitutes an adequate achievement on the
part of a student and not on the performance by the student
relative to his class or to any other particular group of

students" (Nedelsky, 1954, p. 3).

The past three and one-half decades have witnessed the
introduction of many alternative methodologies that have shared the
same objective—movement away from the dominant norm-referenced, or
relative, approaches. Among the proposed "absolute" methods as they
are sometimes called, the most well-known are those proposed by
Nedelsky (1954), Angoff (1971), Ebel (1972), and Jaeger (1982).

Other methods have also been introduced that have tried to
achieve a compromise between the absolute and relative approaches.
Proposals by Beuk (1984), deGruijter (1980), and Hofstee (1983)
represent attempts to synthesize absolute and relative methods.

Taken together, all of these methods represent efforts to
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fcmalizeasetofm%&forstzblishin;pasi:gstandardsinalss
arbitrary, or at least more justifiable, fashion than traditional,
norm-referenced practice has offered. The methods rely primarily on
the use of subject matter experts' (hereafter called "“SMEs")
judgments concerning one or both of two critical elements: a
conceptualization of the "barely-passing," "minimally-competent," or
"borderline" examinee; and, an expectation regarding the level of
content knowledge and skill that such an examinee should possess
(Livingston & Zieky, 1982).

After initial research efforts to derive absolute and, later,
campramise methods of establishing passing standards, a second stream
of research developed. This second line of inquiry focussed mainly
on differences between methodologies (Mills & Melican, 1988).
second phase of standard-setting inquiry. Appendix A lists some of
these inter-methodological investigations.

Recently, however, a third phase of research need has emerged.
Research in this phase is characterized by attempts to identify

sources of variation within standard-setting methods.

Need
The proposed research is closely aligned with the third phase of
research into standard setting methodologies and focusses on one
method—the Angoff method. The Angoff method and its variations
(sometimes called "Modified Angoff" procedures) are derived from the
work of Angoff (1971) and others. The Angoff methods require SMES to

serve as item reviewers and to scrutinize each item in an
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examination, usually grior to the administration of the examination.
The item reviewers are then asked to judge, for each item, the
proportion of minimally campetent examinees who will answer the item
correctly. The item reviewers' Jjudgments, in the form of
proportions, are cammonly referred to as "Angoff ratings."

The now-preferred means of obtaining the item reviewers'
judgments utilizes a group-process format. In this format, the panel
of SMEs is convened in a single location, provided with training in
the standard-setting methodology, and directed to provide their
ratings for each item in a test. The group-process format is often
preferred because, predictably, item reviewers do not produce
identical ratings and the group-process format provides a means of
resolving the differences in ratings. Most researchers agree that
this reduction of variability is desirable (Jaeger, 1988; Meskauskas,
1986; sSmith, Smith, Richards, & Barnhardt, 1989). However, it is
camon that an extensiveA portion of a group's meeting time is devoted
to discussions about individual test items, debate, and, when
applicable, to consensus-reaching regarding the ultimate rating for
each test item.

Several problems »arising fram this format necessitate the
investigation of alternatives to the traditional group-process
format. Norcini, Lipner, langdon, & Strecken (1987) sumarized two
of the problems, including: the tediousness of the task of reviewing
individual items and reaching consensus ratings (especially when a
large mumber of items is involved); and, the expense of empaneling a
sufficiently large group of SMEs in one location for, perhaps,
several days. These problems are especially evident in the area of






professional licensure and certification where hundreds of

credentialing programs employ criterion-referenced standard-setting
methodologies, most of these relying on subject matter experts
participation in a traditional group-process format to obtain item
ratings.

Ancther frequently encountered problem is simply arriving at a

single block of time that is available for each SME on the panel of
item reviewers. This problem has been characterized by Lockwood,
Halpin, and Mclean (1986) as one of the "situational constraints"
(p. 6) in the standard-setting process. Hambleton (1978, p. 282)
specifically addresses the problem of time resource availability as
one of the four primary considerations in selecting a standard-
setting methodology.

In addition to the need for research to suggest alternatives for
addressing the problems created through use of the group-process
format in standard-setting studies, research is needed to examine the
effect on resultant standards when such alternative strategies are
tried. Many researchers have conducted comparative studies of
standard-setting methodologies which employ a group-process format.
Also, most have offezedvan opinion concerning the appropriateness of
the group-process technique. For example, Brennan and Lockwood (1980)
opine:

"Sometimes...it is suggested that a cutting score be

determined by a reconciliation process. For example, after

the five raters in this study completed the Angoff

procedure, they were instructed, as a group, to reconcile

their differences on each item. One typical result of
using a reconciliation process is that certain raters tend

to dominate, or to influence unequally, the reconciled

ratings... There is a certain 1logic to wusing a

reconciliation process that appears to be compelling. It
might be argued that the ideal of using either the Nedelsky






or the Angoff procecure is for raters to agree on every
item. ‘Therefore, why not force them to concur? One
argument against this logic is that forced consensus is not
agreement, although forced consensus may effectively hide

. Also, a reconciliation process does not
guarantee that the same cutting score will result each time
a study is replicated" (p. 235-236).

Although Bremnan and Lockwood's remarks go beyond the effect of
group-process and extend into the realm of requiring consensus of the
expert group, their logic is equally applicable to the traditional
group-process candition. That is, after appropriate training of item
reviewers, the condition of group-process may not be necessary,
desirable, or efficient for use in all standard-setting procedures.

Jaeger (1988) offered his opinion on ancther aspect of achieving
agreement among item reviewers:

"Achieving consensus on an appropriate standard for a test
is an admirable goal (certainly guaranteed through the use
of a single judge), but it should not be pursued at the
expense of fairly representing the population of judges
whose recommendations are pertinent to the task of
establishing a workable ard equitable test standard"

(p. 29).

Maslow (1933) has remarked that knowledge about "the optimal
size and structure for the group of judges" is "basic to improving
practice in standard setting (p.104), and that "the research
literature gives only brief and unsteady guidance here" (p. 105).
While same investigation of the issue of optimal group size has begun
(Smith, Smith, et a1,A 1989), the issues surrounding optimal group
structure remain largely unaddressed.

Meskauskus, (1986) has appropriately, and succinctly, noted that
"[there] is a need to explore the determinants of intrajudge and
interjudge variance in depth" (p. 200).

Mills and Barr (1983) reported that:






available, specif:.c guidelines are less well established.
Issues of training, group interaction, independent ratings
vs. discussion all affact: the methcds, but 1little is
available in either discussion or guidelines concerning
these and other implementation issues" (p. 2-3).

In 1984, Fitzpatrick perceived the need for research within
standard-setting procedures in an integrative work applying research
in the area of social psychology to the problems of standard setting.
The need persists, as Fitzpatrick (1989) notes; specifically there is
a need by those involved in standard-setting research to investigate
the effects of group processes:

"We must ask whether it is desirable that the decisions

that [n:en reviewers] make be affected by interpersonal

camparisons, by cognitive learning through the exchange of

information, or by both types of processes" (p. 321).

Focussing in on the social aspects that affect group-based standard-
setting methodologies, Fitzpatrick goes on to argue that:

"standard-setting procedures should be designed to both

minimize the effects of social camparison and maximize the

effects of certain informational influences on the

decisions to be made" (p. 322).

In summary, Fitzpatrick specifically urged that:

"procedures for reducing the impact of undesirable

influences in the standard-setting context should be

investigated. Whether or not the suggested procedures will

be effective can only be decided by further research" (p.

325).

Unfortunately, scant attention has been paid to these, and
similar, aspects of intra-methodological variation. Specifically, as
Mills and Barr (1983) and Fitzpatrick (1984) have both remarked,
little evidence has been brought to bear on the effect of the
presence or absence of the group-process condition. Fewer still

appealing alternatives to the group-process format have been
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proposed. CQurry (1987) has summarized the existing state of affairs
aptly: :
"Almost all of these authors [on standard setting]
acknowledge that the expert group process will have

significant impact on the validity of the outcome, few have
examined the dynamics involved" (p. 1).

Purpose

The present research attempts to identify an efficient variation
of the traditional group-process method for use with the Angoff
approach to establishing passing standards on a certification

Using the Angoff (1971) method, the present research campares
two procedures for establishing passing standards on a medical
specialty certification examination. The two procedures used are:
1) the traditional group-process method; and, 2) an "independent"
condition in which item reviewers provide their item ratings in
isolation (i.e., without the effects of group-process). An attempt
is made to determine whether, after both groups of item reviewers are
provided with initial training in the Angoff method, results obtained
from the group-process condition differ from those obtained in the
isolation condition.

The primary focus of the Angoff standard-setting method is to
identify a passing score for an examination. Accordingly, the
primary focus of this research is to establish whether there is
variation in the passing scores that result from exposure to the two
conditions. It is hypothesized that variation will be observed
between the two conditions, but that the magnitude of variation will

be small. Additionally, it is hypothesized that the isolation



-vﬁ‘m




11

condition will provide a suitable, efficient alternative to the
traditional group-process method of collecting SMEs' Angoff ratings
for test items.






ITI. REVIEW OF PREVIOUS RESEARCH

The setting of absolute performance standards on criterion-
referenced educational assessments is a pervasive activity in the
American educational system (Hambleton, 1978) and represents an
ongoing line of inquiry in the field of educational measurement.
Criterion-referenced standard-setting methods are cauxrrently utilized
by groups responsible for industrial personnel selection, educational
and training program evaluation, professional licensure or
certification in medical, allied health, and business fields, and
other national, state, and regional credentialing programs
(AERA/APA/NCOME, 1985; Meskauskas, 1986).

Adaptingﬂuecmoep;:mlviewsxggestedbyuillsaxﬂuelican
(1988), research on criterion-referenced standard-setting can be
viewed as having proceeded in three distinct phases: 1)
Methodological Development; 2) Inter-Methodological Research; and, 3)
Intra-Methodological Research. An overview of these three phases
serves as an organizational framework for reviewing previous research
and is presented in the following pages.

Methodological Development
As one author has noted, mentions of criterion-referenced passing
standards are found in early historical accounts of testing

12






situations:

"A very early minimal competency exam was when the Gilead
Guards challenged the fugitives from Ephriam who tried to
cross the Jordan river. 'Are you a member of the tribe of
Ephriam?' they asked. If the man replied that he was not,
then they demanded, 'Say Shibboleth.' But if he couldn't
pronounce the and i i

Shibboleth he was dragged away and killed. So forty-two
thousand people of Ephriam died there at that time"
(Judges 12: 5-6, The Living Bible, quoted in Mehrens,
1981, p.1).

Since that time, so-called "high-stakes" tests, (though not that
high), have remained prominent in the assessment of campetence, and
research efforts have been directed at refining the theoretical and
applied aspects of setting passing scores on such tests. 1In a review
of existing standard-setting methodologies, Berk (1986) reported that
at least 38 methods of establishing or adjusting performance standards
have been proposed. Berk (1980; 1986) and many others (Glass, 1978;
Hambleton & Eignor, 1980; Hambleton, Swaminathan, Algina, & Coulson,
1978; Jaeger, 1989; Livingston & Zieky, 1982; Meskauskas, 1976;
Meskauskas & Norcini, 1980; Millman, 1973; Mills and Melican, 1988;
and, Shepard, 1980a) have also developed several similar catalogues
and classification schemes to organize the various methodologies.

Again from a historical perspective, Nedelsky's (1954) work
probably represents one of the first attempts to promote absolute, or
criterion-referenced standards of performance on educational
assessments. As late as the 1970s, norm-referenced methodologies
daminated as the preferred standard setting approach. In a 1976
article, Andrew and Hecht reported that:

YAt present, the most widely used procedures for selecting
...pass-fail levels involves norm-referenced
considerations in which the examination standard is set as

a function of the performance of examinees in relation to
one another" (Andrew & Hecht, 1976, p. 45).
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A noticeable shift began to occur during the 1970s and 1980s, when
considerable attention to establishing absolute passing standards
resulted fram an increasing popularization of criterion-referenced
testing (Glaser, 1963; Popham & Husek, 1969), or—as same have termed
it—a shift to a focus on educational "outputs" (Levin, 1978; Rothman,
1989). Since that time, many entities responsible for establishing
passing standards have reevaluated their use of norm-referenced
methodologies and have opted for implementation of absolute or
campromise methods (Hambleton, 1978; Fabrey, 1988; Mills & Barr,
1983) . In 1983, Francis and Holmes reported that "the more
traditional norm-referenced approach is being seriously questioned"
(p. 2). Meskauskas (1986) described the evident trend away from norm—
referenced and toward absolute (or, "“content-referenced") standard
setting methodologies in the area of licensure and certification
testing and offered this advice:

"For those credentialing agencies still using normative
standards, I recommend that plans to change over to
content-referenced standards be initiated" (p. 198).

Nedelsky's ~work in search of an absolute standard-setting
methodology thus represents a marked turning point in standard-setting
technology and research. When using the Nedelsky method, subject
matter experts carefully inspect the content and items in an
examination and judge, for each item in the test, the option or
options that a hypothetical minimally-campetent examinee would rule
out as incorrect. The reciprocal of the remaining mumber of options
becomes each item's "Nedelsky rating"; the sum of the ratings—or same
adjustment to the sum—is used as a passing score.

Further research and other now-popular methods of establishing
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absolute passing standards on criterion-referenced examinations
followed—though not quickly (Scriven, 1978)—after Nedelsky's 1954
publication.  Angoff (1971) proposed a method that, like Nedelsky's,
requiredSMEstoreviewtestitasarﬂtoprovideestimatiasofthe
ptoportimofaaxbpopﬂatimofeamjneesmimldarsmrtheitas
correctly:

"A systematic procedure for deciding on the minimm raw
scores for passing and honors might be developed as
follows: keeping the hypothetical ‘'minimally acceptable
person' in mind, ane could go through the test item by
item and decide whether such a person could answer
correctly each item under consideration. If a score of
one is given for each item answered correctly by the
hypothetical person and a score of zero is given for each
item answered incorrectly by that person, the sum of the
item scores will equal the raw score earned by the
'minimally acceptable person'." (Angoff, 1971, pp. 514-
515).

In practice, a footnoted variation to the procedure Angoff originally
proposed has dominated applications of the Angoff method:

"A slight variation of this procedure is to ask each judge
to state the probability that the ‘'minimally acceptable
person' would answer each item correctly. In effect,
judges would think of a mmber of minimally acceptable
persons, instead of only one such person, and would
estimate the proportion of minimally acceptable persons
who would answer each item correctly. The sum of these
probabilities would then represent the minimally
acceptable score." (Angoff, 1971, p. 515).

A third absolute method was proposed by Ebel (1972), who also
noted that norm-referenced methods had serious drawbacks:
"The ocbvious drawback of this approach is that it allows
"of competence of the examinees at a specific testing.®
(Evel, 1972, p. 494).
Fbel's methodology also involves the judgments of subject matter
experts. The Fbel method requires SMEs to make decisions about the

difficulty of individual test items and about the criticality of test
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content areas.

Other absolute methodologies have also been proposed, same quite
recently. One alternative based on rating test specifications was
proposed by Cangelosi (1984). Iockwood, et al (1986) proposed a
method of averaging the results of various standard-setting approaches
in order to at a "true" standard, or precise estimate of same extant
parameter. Ancther methodology has been proposed by Schoon, Rosen,
and Jones (1988) in response to perceived weakness in the Angoff
approach. Schoon, Rosen, and Jones also did same preliminary
investigation into their "Direct Standard Setting Method" (Janes,
Rosen, & Schoon, 1988), but it, like other alternmatives to the Angoff,
Fbel, and Nedelsky methodologies, has not received widespread
acceptance or general use.

A second wave of proposed standard-setting methodologies followed
early attempts at determining absolute passing standards.
Predictably, the second wave aspired to identify a middle ground
through the development of methodologies that would strike a
campramise between purely norm-referenced (relative) approaches and
absolute methods. Illustrative of these compromise efforts are
methodologies suggested by Beuk (1984), Grosse and Wright (1986),
Hofstee (1983), and deGruijter (1980). Overviews of these
methodologies are provided in deGruijter (1985) and Mills and Melican
(1986) .

The compromise methodologies have failed to overtake the earlier
absolute proposals, however. Qurrently, in the area of licensure and
certification testing, the Angoff, Ebel, and Nedelsky approaches are
still the most prevalent methodologies for establishing passing
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standards, particularly the Angoff and Ebel approaches (Hambletan,
1978; Berk, 1986).

Albeit a ubiquitous task, the establishment of passing standards
is not necessarily an easy one. Referring specifically to licensure
and certification testing programs, the Standards for Fducational and
Psychologjcal Testing remark that:

"Defining the level of campetence recpj.red for licensmg
important

or certification is one of the
difficult tasks facing those req:cnsmle for such

programs" (AERA/APA/NCME, 1985, p. 63).
In a discussion of absolute standard-setting however, it should
also be noted that considerable disagreement exists caoncerning just
how absolute the absolute standard-setting procedures are. Glass
(1978) calls decisiomaking within the absolute standard-setting
process "judgmental, capricious, and essentially unexamined" (p. 253),
and further notes that "to my knowledge, every attempt to derive a
criterion score is either blatantly arbitrary or derives from a set of
arbitrary premises" (p. 258). Similarly, Beuk (1984) has noted that
“setting standards...is only partly a psychometric problem (p. 147).
Hofstee offers support for the idea that:
"a [standard-setting] solution satisfactory to all persons
involved does not exist and...the choice between
alternatives is ultimately a political, not a scientific,
matter* (1983, p. 109).

Jaeger claims, flatly:
"All standard-setting is judgmental. No amount of data
' collection, data analysis, and model building can replace
the ultimate judgmental act of deciding which levels of
performance are meritorious or acceptable and which are
unacceptable or inadequate" (1979, p. 48).

Shepard identified the essence of the problem of arbitrariness in the

so—-called absolute methods:






"[N]lane of the standazd—set:tirg]m:hlspzwidesa
acimtiﬁcmeamt‘ordiscwerjm 'true' standard.
This is not only a deficiency of the current methods but
is a permanent and insolvable problem because the
underlying competencies being measured are contimious and
not dichotamous" (1980b, p. 67; cf, Shepard, 1978, p. 62).

Even Ebel, whose standard-setting method has remained popular,
resigned himself to the fact that a certain amount of subjectivity
remains in "absolute" standard-setting methods:

"Asecmdpopularbauafisthatwhmatstismto
pass or fail someone, the distinction between the
outcames is clear-cut and unequivocal. This is almcst
never true. Determination of a minimm acceptable
performance always involves same rather arbitrary and not
wholly satisfactory decisions" (Ebel, 1972, p. 492).
Hambleton summarized the overwhelming consensus of opinion:
What is clear is that all of the methods are arbitrary and
this point has been made or implied by everyone whose work
I have had an opportunity to read. The point is not
disputed by anyone I am aware of." (1978, p. 281).

However arbitrary and problematic (deGruijter & Hambleton, 1984;
Shepard, 1980b), standards are still essential for making certain
inferences and, accordingly, credentialing decisions. The need for
valid standard-setting is especially apparent in the areas of
certification and licensure, where ensuring the public's protection
against unsafe practice is the real and necessary charge of the
responsible entities (Lerner, 1979; Maslow, 1983; Shepard, 1983). As
Levin has remarked:

"Unless all forms of certification are eliminated,
however, standard is still needed whether the
perfomnce is sufficient to receive the certification"
(1978, pp. 306-307).

In summary, while ambivalence remains over the degree of
arbitrariness inherent in absolute standard-setting methods, their

intuitive appeal, ease of implementation, and perceived advantages in






terms of both psychometric properties and defensibility over the
previously popular norm-referenced approaches have been documented by

mmerous researchers (Berk, 1986; Cross, Impara, Frary, & Jaeger,
1984; Klein, 1984; Meskauskas, 1986). The use of absolute standard-
setting methods continues to became increasingly widespread. Research
into development of new methodologies, particularly campramise
approaches, and empirically-based methods of adjusting standards
(Hambleton, 1978) and into assessing the validity of the resultant
standards (Jaeger, 1979; Kane, 1985) continues.

lologi
Having gained increasing acceptance by the measurement profession
generally, absolute methods of establishing passing standards began to
realize widespread use in the determination of cut-off scores on
educational, licensure, and certification tests (Gross, 1985). A
logical second phase of research developed: investigation of the
psychametric properties of the various standard-setting procedures.
This second phase of research is characterized largely by attempts to
campare two or more standard-setting methodologies in terms of their
reliability and ability to identify an "acceptable" standard. As late
as 1988, Smith and Smith reported that:
"Much of the work in the area of standard setting has been
concerned with comparisons of different methods for
establishing a criterion." (p. 259).
In testament to the proliferation of inter-methodological
research, Berk (1986) reports that in the five-year period, 1981-1986,
22 studies were conducted to compare standards resulting from the

application of different standard-setting methodologies. Extensive
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descriptions of the various inter-methodological camparison studies
are provided elsewhere (Berk, 1986; Jaeger, 1989). A partial listing
of inter-methodological is also provided in this work as Appendix A.
(Because the present research is limited to applications of one
absolute standard-setting approach, Appendix A 1lists only those
studies reporting camparisons involving one or more absolute standard-
setting methodologies.)
One result of the wealth of inter-methodological research appears
certain: Different standard-setting methodologies yield different
standards (Andrew & Hecht, 1976; Bremnan & Lockwood, 1980; Koffler,
1980; and Skakun & Kling, 1980). Different methods even produce
different performance standards when applied to the same tests by the
same group of experts (Mills, 1983; Mills & Barr, 1983). More
tentative and method-specific conclusions apply to studies when
different groups of experts, apply the same methodology to the same
test (Cross, et al, 1984; Fabrey & Raymond, 1987; Jaeger, 1988, 1989;
Rock, Davis & Werts, 1980).
A second result of the inter-methodological research effort is
also campelling: The Angoff approach seems to be the preferred
absolute standard-setting methodology by several criteria. Mills and
Melican (1988) report that,
"the Angoff method appears to be the most widely used.
The method is not difficult to explain and data collection
and analysis are simpler than for other methods in this
category" (p. 272).

similarly, Klein (1984) noted that the Angoff method is preferable

"because it can be explained and implemented relatively easily"

(p- 2). Rock, Davis and Werts (1980) concluded that "the Angoff

cutting score seems to be samewhat closer to the ‘'mark'" (p. 15).
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Colton and Hecht (1981), in their comparison of the Angoff, Ebel, and
Nedelsky methodologies, report that "“the Angoff technique and the
Angoff consensus techniques are superior to the others" (p. 15).
Cross, et al (1984) found that the Angoff method "yielded the most
defensible standards" (p. 113). Berk (1986) concluded that "the
Angoff method appears to offer the best balance between technical
adequacy and practicability" (p. 147). Meskauskas (1986) states that,
"the present method of choice for standard-setting is the Angoff
method (p. 199). Finally, in their study camparing the Angoff and
Nedelsky methods, Smith and Smith (1988) report "an urge to say, 'Yes,
the Angoff approach is more valid'" (p. 272).

Intra-Methodological Research

The line of inquiry joined by the present research is a newly
emerging ane (Mills & Melican, 1988) that seeks to identify sources of
variation within and efficient refinememts of existing standard-
setting methodologies. Few systematic research efforts have been
directed at this critical facet within the field of standard-setting
research. As Smith and Smith reported bluntly, "li&le work has been
done to explain why differences in standards occur" (1988, p. 259).
Smith and Smith (1990) proceeded to pursue one aspect of why
differences in standards might occur in an investigation where item
reviewers using the Angoff method were asked to attend to only
specified characteristics of reading comprehension items.
Unfortunately, the authors reported samewhat discouraging results, and
asked:

"where does this leave us? First of all, pexplequ, as
usual. Second, reluctant to recammend giving Judges
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information about what characteristics to use or ignore"
(p. 22).

Historically, the necessity of identifying sources of intra-
methodological variation has never been totally overloocked by research
efforts in the area. Nedelsky at ance recognized the need to identify
and reduce sources of variation in the method he proposed. One
hypothesized source of variation—and, possibly invalidity—was the
training of item reviewers. Early on in the search for absolute
standards, Nedelsky warned:

"To make a proper judgment of this kind, requires time and
euns:.demble pedagogical and test-wise sophistication;

th responses more heterogencus than in the example cited
:' x:)liable judgment may be impossible." (Nedelsky, 1954,

Indeed, the proper training of qualified item reviewers has been
repeatedly emphasized by those involved in standard setting research
as crucial to the validity of the process (Francis & Holmes, 1983;
Jaeger, 1979, 1989; Klein, 1984; Scriven, 1978). For example, in
their procedural guide to several popular standard-setting
methodologies, Livingston and Zieky (1982) restate the necessity of
reducing variation and invalidity of judgments made by SMEs, devoting
extensive portions of their manual to describing the proper training
of judges. Smith, et al. (1989) state succinctly: "Variability in the
Jjudgmental process needs to be reduced" (p. 7).

Aside from admonitions concerning the training of item reviewers,
attention to other intra-methodological considerations has been
slight, but growing. A beginning, though sophisticated attempt to
identify other sources of intra-methodological variation was put forth

by Smith and Smith (1988) who campared sources of information used by
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Angoff and Nedelsky item reviewers in the item rating process. The
primary objective of their work was to pinpoint differences between
the two methodologies; thus, it would still be categorized in the
second-phase of research efforts. However, it also clearly represents
oane of the first attempts at identifying intra-methodological
variation because of its unique investigation into which item
characteristics are salient to item reviewers within the Angoff and
Nedelsky methods.

Saunders, Ryan, and Huynh (1981) also investigated two variations
of the Nedelsky approach, differing only in the extent to which item
reviewers were permitted to respond "undecided" when considering
whether minimally-competent examinees would rule out an item's option
as incorrect. They found that the two conditions "produce[d)
essentially equivalent results" (p. 209).

Ancther investigation into the Nedelsky procedure by Gross (1984)
led the author to suggest a refinement in the test construction
process that would maximize the consistency of the Nedelsky
methodology.

Plake and Melican (1986) found that, with the Nedelsky method,
item reviewers for a mathematics test made fairly consistent item
ratings, regardless of test length or difficulty. Dillon (1990) found
no strong relationship between the position of an item in an
examination and the Angoff rating reviewers assigned to the item.

Saunders, et al, (1981) and Halpin, Sigmon, and Halpin (1983)
found significant within-method differences in item reviewers' ratings
due to differences in the reviewers' own levels of achievement in the

subject areas, although Behuniak, Archambault, and Gable (1982)
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reported finding no such differences. Mills and Melican (1990)
reported that little or no differences in passing standards were

cbserved for randamly equivalent panels of item reviewers.

Norcini, Shea, and Kanya (1988) reported fairly high consistency
in experts' estimates of borderline group performance when using the
Angoff method on a medical specialty examination. Melican and Mills
(1987) reported increased p-values and higher intercorrelations among
item reviewers' item ratings when reviewers were provided with
knowledge about the other reviewers' ratings.

Garrido and Payne (1987) studied two variations of the Angoff
method under two conditions—with and without item performance
information provided to the item reviewers. In this experiment,
untrained item reviewers were asked to independently provide ratings
for 20 items. The provision of item performance information (p-
values) resulted in higher average passing standards and resulted in
reduced interjudge variability. However, the authors note that the
high correlation between "With-Data" judges' ratings and empirical p-
values (r = .98) called into question "the creditability of the judges
in their performance of the judging task" (p. 7). The authors further
wondered:

"Did the presentation of such information influence the
judges to the extent that they disregarded their own
Judgments and relied soley on the item difficulty index in
determining their prababilities?" (p. 8).

(Interesting, Skakun (1990) also found that the provision of item
performance data—even purposefully incorrect item performance data—
has the effect of reducing variability in item ratings.)

In another recent study, Friedman and Ho (1990) investigated the






relationship between interjudge variation (consensus) and intrajudge
variation (consistency) and found that procedures aimed at improving
consensus (such as the provision of item performance information) "did

not have an adverse affect on intrajudge consistency; in
fact...techniques designed to improve consensus also improved
cansistency™ (p. 10). ‘The authors also utilized several procedures
designed to evaluate the effect of eliminating judges with poor
internal consistency and judges with poor agreement with the group;
however, none of the methods appreared to appreciably alter the
overall passing standard.

Ancther study of intra-methodological variation is reported by
Curry (1987) who investigated a standard-setting procedure for a
certification examination. Using the Nedelsky standard-setting
method, and a group-process format, Curry found significant variation
in reviewers' ratings of items resulting in a large percentage of
items requiring extensive group interaction (i.e., iterations of the
rating process) to achieve consensus on item ratings. While noting a
strong "group press towards a norm" and a critical need "to reduce the
normative press involved in the use of an expert group" (Curry, 1987,
p. 2), Qurry does not provide a strong rationale for why the variation
in ratings must be reduced, or information about what effect, if any,
the initial variation in ratings would hav<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>