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A comparison of four frequently used standard setting

methods for deriving cu*-off scores wi*h respect to the expected
performance of rinimally competent students, is presented in this
paper. Ten Kansas Competency Based Tests, in reading anrd mathematics,
wvere administered across five grade levels in a state-wide minimal
competency testinag program. School districts were randomly assigned

*he Angoff

FPbel or Nedelsky standard setting method and 50 districts

vere assianed the Contrasting Groups Method. Descriptions of the
*vpes of HYudgments required and the procedures used for deriving a

standard are given for each method.

Methods of analysis are

docurented and are followed by results of their discussion.
Statistical evidence is provided in the eight tables appenied. Table
B provides a framework within which to view the pattern of results

f~r the ter *ests. Data indicate tha* performance score standards are -
congis+tently ranked,

and tha* discrepancies were substantial between

methods but in*ernral consistencv was high. It is concluded that,
since standard set*inag methods di€ffer and competency level is a

continuous variable,

methods are bourd to produce different results.

The superiority of a single method is ne‘ther supported by existing
li+erature nor data. (Author/AEF)
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TO THE AT O emer- . John P. Pogghio, Douglas R. Glasnapp and Dawn S. Er0s  ecwener s
University of Kansas
Since the concept of criterion-referenced testing was introduced during
the 1960's (Glaser, 1963; Popham & Husek, 1969) much attention has focused
on criterion-feferenced measures. Acceptance and application of the con-
cept has shown tremendous growth.l An example of the widespread adoption of

criterion-referenced measures is reflected in the minimum competency test-
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ing movement that began in the ea?]y 1970's. Since that time, 38 states
have taken some sort of formal action involving competency-based assessment.
The debate on the merits and demerits of minimum competency testing contin-
ues. Regardless of the length and breadth of these debates, the reality is
that minimum competency testing is occuring. An issue which arises within
a competency testing program is that of determining the performance standards
or passin: scores. |

A variety of alternative procedufes for setting standards have received
much attention in the literature. Extensive description of the properties
of the methods, their underlying assumptions, the purposes each addresses
and general procedures to follow when setting standards are numerous (Millman,
1973; Meskauskas, 1976; Jaeger, 1976; Glass, 1978; Hambleton, 1978; Hambleton,
Poweil & Eignor, 1979; Shepard, 1980). However, in the opinion of many of
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these authors, there is Tittle empirical evidence to offer users the necessary

guidance in choosing among these methods for setting standards. To dqte,

1. The research reported in this paper was supported by a contract from
the Kansas State Department of Education.
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only a few investigations have been conducted comparing the performance of
different methods. The results of these studiés tend to be mixed. For
example, Andrew and Hecht (1976) compared the procedures proposed by
Nedelsky (1954) and Ebel (1972), as did Skakun and Kling (1980). The lat-
ter, however, used a modification of the Ebel procedure which prevents
gerneralizability of the results to non-similar situations. The Nedelsky
procedure was also used 1n'studies by Brennan and Lnckwood (1979) and
Koffler (1980), compzring it to a procedure proposed by Angoff (1971) and
a proceduie known as tne Contrasting Group methods,_respective1y. Across
Studies, there is a lack of consistency in type of design em51oyed, which
standard setting methods were used, whether focus was solely on the actual
standards derived or whethefran examination of the methods' psychometric
properties were included. Hence, there is still Tlittle conclusive ccmpar-
ative evidence to assist users in choosing among alternative standard set-
ting methods. \

The purpose of the present investigation was to simu!tangously compare
four frequently used standard setting methods: Angoff, Ebel, Nedelsky and
Contrasting Groups. Within the context of a state-wide minimal competency
testing program, combarisons of the four derived cut-off scores wcre possi-
ble for ten different tests (two content areas, reading and mathematics,
across five grade levels, 2,4, 6,8 and 11). However, comparisons were not
limited to the description and pattern of discrepancies among standards
across methods. Rather,leva1uation of the procedures also included extensive
examination of the psychometric properties of each, including reliabilities
and vé1idities of both judges' ratings and judgments about students using each
‘standard.
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METHOD
Context of Data Collection

During the 1979-80 school year, all 2nd, 4th, 6th, 8th and 11th grade stu-
dents in the State of Kansas were required to take the Kansas Competency-Based
Tesfs in reading and mathegatics. The number of competencies assessed in each
éontent area were 15, 20, 20, 20 and 19 for the five grade 1eveTs, respectively.
Three tést items were used to assess each competency resulting in test lengths
of 45 items at Grade 2, 60 items at Grades 4, 6 and:8 and 57 items at Grade 11
for each content area assessed. All test items were in a multip]e-chojce
format. Each ifem was presented with four alternatives. |

As part of this testing program, performance standards for.judging minimal
competency were required for each grade level and test area. Because no Qne
method available appeared to be supe}ior, it was decided to collect standard
setting data using a varigty of procedures. A synthésis of these data were
used to set the performance standards for the State. |

Data Collection Procedures

Approximately 60 percent (198) of the State's school districts volunteered
to participata in the standard setting activities. - Each«participat1n§-Qistrict

~was randomly assigned one of three methods (Angoff, Ebel or Nedelsky) to use

in setting standards. In additibn to using a specific procedure, each district
was requested to provide standard setting responses for six of the ten tests
available. The pattern for which of the six tests was assigned to a district
was chosen from one of ten patterns to assure an approximately equal number
of ratings for each test using each procedure.

Within each'dfstritt, th» test coordinator wes directed to select an exper-
ienced educator at each grade level and content area for everonne of the six

different tests assigned to *he district. It was suggested that the individuals
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who were to participate in setting standards bes knowledgeable and have at
least two years teaching experience in the content area at a specific test
grade level. Six packets of materials, each containing a copy of the test
to be rated and a set of instructions for the s;andard setting proﬁeduhe |
to be used, were sent to the test coordinator for distribdtioﬁ to the edu-
~cators selected. The raters reQiewed and judged the tests, based upon the
set of instructions detailing the method they were to use, just prior to the
acﬁua1 administratibn of the tests to the students. The reSponse§;of each
rater were returned to the district test coordinator who f@rwardeévkhem to
the investigators. ’

In all, usab]e' ;tandérd setting data was obtained frum 926 teachers.
Examination of the demographic chafacteristics of the group indiczted that
teachers selected by their districts to participate were well qualified for
the tésk in terms of years teaching experience (X = 13); years with the
district (X = 8.5), professi&ﬁa] training (68 percent with work beyond
bachelors degrée) and tipe of ;esponsibi1ity (97 percent currently veaching
the content at the grade level on which they set standqrds). Table 2 ident-
ifies tﬁé number ¢ respondents who provided data for é given grade ieye1
- by area éest using a specific procedure. Thé group sizes rahged from a Tow
of 24 (Nedelsky - Reading - Grade 6) to a high of 41 (Ebel - Math - Grade 11).

In addition to the judgmental ratings of test itemg using the Angoff,
Ebel or Nedelsky procedures, data also were collected approﬁriate for setting
standards using the Contrasting Groups Method. The tesévcoordinators from a
representative sample of 50 distficts were requested to randomly select one

elementary and one junior high building in their district. At these build-

ings, all second, fourth, sixth and eighth grade students were to be rated
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by their:teacher on overall competence in reading and mathematics givén the
State competencies. Packets of materials containing specific directions to the
building principals and teachers and rating forms accompanied the tasting mat-
erials. The rating directions to the teacher'indicated that they should only
rate a student in math or reading if they were responsible for the student's
instruction in that area. A list of State content area competencies were in-
cluded with each rating form aﬁd the teacher was asked to revieQ-these object-
ives prior to makiﬁg,the individual ratings. A1l teacher ratings were recorded
in a special codes section on the stﬁdent's test answer sheet. - Table 1 ident-
ifies the number of students rated by grade level and content area. The number
of students ratéd by teachers as minimally competent and nbi minimally competent

also are provided. Inrtota1,' 2,575 ratings were received (6278 in reading,
6297 in math). |

o ' Insert Table 1

Standard Setting Methods

As noted by Jaeger (1579) all staadard setting methods involve judymental
decision making at 'some level and differ only by the f. . . prokimity of tha
judgment-~deterwining data to the original performance.f (p. 48) As such, he

suggests “lassification of methods under either a prokima] (direct) or distal

(derivéd) model, referenced as judgmental or empirical models, respectively.
Jaéger also includes the iudgmental--empirical combination methods within |
the proximal model. |

Nithin.the context of the present study, use of methods'inc]uded in the
proximal model classification was appropriate. The Angoff, Ebel and Nedelsky
procedures are based on expert judges' assessments of_individua] items cont-

ent with respect to the expected performance of minimally competen* students.



Although the specific manner in which items are assessed differs across the
.methods, all are pdrported to yield an overall score which would of should
be attained by minimally competent students, thereby providing a standard
for judging the competence of an individual. For these methods, both the
judgments made and the standards derivéd are independent of the actual per-
fermance of students on the test. Using these procedures, passing scores

may be set prior to fhe test administration.

‘The fourth method used, Conﬁrasting Groups, a1so‘iﬁvo1ves expert judg-
ment. However, the focus is on-making judgments aboutactual individual
test takeirs rather than on test item content. Judgés' classificatiqn of
students as either competent ¢r non-competent serve to define two “known
groups.” As with the {tem inscection methuds, the judgments made are in-
dependent of zZtual test performance; However, the final standafds are de-
rendent on pertormance, being derivec .3 "maximize" correct classification
of students into thé‘groupé to which they‘re judgéd to belung. For each
method, a brief description of the type of judgment(s) required and the pro-

~ cedure used for deriving a standard follows.

Angoff method. For each item, our educaicrs were asked to eS;imate the
probability (on a scale-of 0 to 100) that a'minima11y competent student would
_ correqtly answer the item.. in essence, the judgrs were estimating the diffi-
culty Tevel of an item referencing a hypothetical group of 1ndividﬁé1s who
wbu]d be judged as minimally competent. To cbtain the overall standard, prob-
abilities assigned by a judge were converted fo proportions and summed; the
average of these sums, across judges, provided the final passing score. In
effect, this standard represents the (estimated) mea:t total score for a group
of minimally competent individuals. As such, any student scoring below the

mean of this referencevgroup w:uld not be judged to be competent.
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Ebel method. For-this method, judges made three separate types of judg-

men%s. First, judges rated each item on two separate dimensions: 1level of
difficulty (easy, medium or hard) and level of relevance (essential, import-
ant, acceptable or questionable). For each judge, then, all items could be
classitied into one of 12 cells in a 3 x 4 grid defined by the three diffi-
culty and four relevance categories. Judges then indicated the percentage
of items within each of the 12 cells that a student should answer .correctly
in order to.be Jjudged minima11y competent. To derive the standard onm
these data each jtem yas assigned to one of the twelve cells basaed on. the
teacheks'ratings. The percent passing judgment .- for 'a cell was then multi-
plied times the number of items in a cei1 and these products were summed
over all 12 cells to get an overall passing score for a judge. Thgge pass-
ing scores were»then averaged over judges to get/the composite paséing
score. Unlike the Angof? and_Nede]sky procedures:'interpretation of the
meanidg of this standard is not as précise. While difficulty ofhan item

is reflected, it is not necessarily the major determinant. Differential
weighting due to item relevance and whether judges indicate fhat, for
example, more "hard" items of some sort "should" be answered correctly

than “easy" items of another sort will affect the overall level of the

standard.

Nedelsky method. For each 1tem; judges were asked ;q indicate which,
'1f any, distractors the minimally competént student should be able to
eliminate as incorrect. The score for an item then becaﬁe the réciproca]
of the number of alternatives not eliminated. For an individual student
this score represents the probability of correctly answering the item; the
"ﬁhance score." AIthough obtained through a different process, these scores

carry the same type of interpretation as those from Angoff. For a (hypothet-

Qa
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ical) group of minimally é%mpetent ;tudents, the score represents the item's
difficulty level. To obtain the overall standard, the item scores are summed |
for each judge and these sums are then averaged across judges. This standard
~also represents the mean tota]:test score expected from the reference group.
The Nedelsky method also includes a component which allows the user to
determine what percentage of the group of minimally competent students should
fa]f above and below the standéfd, The assumption is made that the variability
in 1ndividua1 judge's standards equals that of the total scores of the refer-
ehcé group.. Using the standard deviation of the Sﬁdgés scores as an estimate
of that of the reference group, adding or subtragting a constant number of
standarc¢ deviation units '(5) to the original pESSing score decreases or in-
creases, respectively, the number of minimally compefent students judged as
competent. There does not appear a consistent recommendation ih-the 1iterature'

I
for the value to be assigned to k. For the purpose of this study, k was assigned

e

a value of 1.

\

Contrasting Group method. For a sample of students who will have scores

on the teét,.each is c1assified by a judge into one of two jroups,.Competent
or Not - Competent,'re1ative to the'contén% being assessed. Based upon this
-group membership'c]assificatibn and the actual test scores pf these students,
a standérd is derived using statistical likelihood ratio procedures whidh\@
minimize the probability of mfsc1assification of students into groﬁps.

There are several variants in the specific statistical procedures avail-
able. Choice of the appropriate variant is dependent upon the population dis-.
tribution shapes and relative variances of the two groups' test scores. When
both groups are normally distributed and have équa1vvariances, ;he Linear Dis-

criminant Function (LDF) derived by Fisher (1936) is the appropriate statistic.
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Nith norma]ity but unequal variances the appropriaie 11ke11h60d ratio statistic -
ds the"Quadrat1c D1scr1minant Function (QﬁF). - Finally, with non-normal distri-

‘ ~ pbutions, non-parametric analogs to the LDF and QDF (fbr equal and unequal
variances, respectively) are appropriate. In the present étudy both the
normality and’equa1 variance assumptions were vio]afed making the non-para. -
metric QDF procedures apprdpriate Throughout ‘the present 1nvestigation, the
methodo]ogy detailed by Koffler (1980) was followed, setting the "costs" of
false positives and false negatives equa] in all situations. . ,“\ff\

. :>\\\\\
Methods of Analysis

Several different indice§ were available to serve as the units of analy-
sis. The Angoff, Ebel and Nedelsky methods provided individual item ratings
on one or more ‘dimensions for each judge plus a total test composite standard
was derived for each Judge. In addition to the data provided by the judges,
item difficulties and?tota} test score distributions were known based on

‘actual student performanee data.h> | '

Al1 analyses performed were descriptive in nature. The intent of the
ana]yses were to provide comparat1ve descriptive information resu]t1ng from

application of each of the methods. The statistical 1nformation provided

includes:

~ 1. Distributional characterist1cs of the judges' compos1te scores
within a group.

2. Indices of reliabilities of the judges' ratings.

3. Correlations ameng the various indices resulting from the standard
- setting methods using the item responses as the units of ana]ysis
4. Squared-error loss reliability (Brennan, 1980) estimates (1nd1ces
of dependability) for total test scores given a passing score de-

termined by a standaru setting procedure.

s. Cilassification agreement tables on student designat1on of competent
based on student performance data using the passing score determined
by each method as one classification criteria and teacher judgments
as the other criteria. ,

[RIC .~ | i
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A1l reSuTts are provided for ten rep]ications across: the five grade Tevels and
e
two content areas

RESULTS

Table 2 provides information on the distributional characteristics of the
Angoff, Ebel and Nedelsky methods These indices were ca]cu]ated using the~
total test composite ratings as the unit of analysis \\Severai points shou]d be.
‘noted from these results. The distributions of the ratings for all methods /3
have a consistent negative skew, aTthough in most C&SES»Tt'TS only slight. As
expected innnegatively‘Skewed distributions, the means tends to be sTightTy
'smaTTer than the medians The difference in these two measures of central-
tendency is negligible in most 1nstances, particularly for the Ete] and
Nede]sky pnocedures. Greater discrepancies exist 1n the engoff pro cedure
* where ratings tend to be more negativeiy skewed than in the Ebel or Nedelsky
methods. The last distributional descriptive index of importance is. the
variabi]ity'of the judges'.ratings. 'As indicated, the‘Angoff procedure re-
-sults in ratings which are con51derab1y more variabie than for - either of the

~

other two procedures ,

The most important comparative ihformation in Table 2 is the resuting
performance standard’saggested by each‘procedure for the‘same test. Using
the means as the pertormance standard, the Ebel procedure consistently re-
sults in the highest—score. The Angoff orocedure identifies a passing score
in the same region of the distribution‘ but is'generally one to'five score
p01nts Tower Oniy in the case of the second grade mathematics test was the
. Angoff procedure considerabTy higher than the Ebe] method. The suggested
passing scores from both of these procedures were substantiaiiy higher than

those resulting from the Nedelsky procedure; even if the value of k is set

~at 3 or 4.
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- Insert Table 2

As a measure of the‘consistency of ratings across items and Judgés, the
re1iabi]ity of ratings on several dimensions were computed using analysis of|
variance methods resulting in alpha (a) coefficients of internal consistenp .
For the Angoff procedure, only one rating was‘avaiiahle-for use in the'calcu-
lation of a reljability index. The Ebel procedure provided four ratings,
item difficulty, item relevance, the assigned cell percentage and the item

— composite based on the other three ratings Two scores result from the
Nede]sky procedure, the specific a1ternative(s) se1ected and the number of
'a1ternatives se1ected per item. Re11abi]1ty coefficients ‘were ca1cu1ated
for each of these stores, the one'Angoff item rating, the four Ebel measures--
and{the tmo Nede]sky scores. These'reiiabiiity'coefficients for each pro-
- ﬁcedure are givenﬂin Table 3 for each grade Tevel and content area tested.
A11 of the coefficients are high with .89 the 1owest coefficient The
individua1 Ebe] ratings tend to be 1owest (1ower to mid 90's) but the
Judgment re11abi]ities for the item composite scores are high for all three
- Methods C.98 and-.99)., The donsistency of ‘the judges in rating the items

appears to be exceptionally stable for all three procedures.

"T— . -Insert Table 3

P

7

-

»Information. in Table 4 presents bivariate/correlations'between actual
, . ) » , . , ,

item difficuftiesxon the Kansas Competency Tests and“the1item probabiiities

L

. assigned by Judges -to the’ items in the.standard setting process uSing T
- Angoff, ﬁbe] and Nedelsky methods. In review1ng these data recall~ fhat in-

app]ying the standard setting- procedures the. referent uroup is "minimaliy

~
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competent students." Item difficulties were computed across all students
tested at a grade level (N = 32,000). A number of patterns emerge in these
data. Jverall the Angoff methud shows the highest levels of association
with the actual item difficulties. The Ebel difficulty component closely
parallels *hat of the Angoff appraisals. However, the Ebel difficulty
ratings (easy, medium, hard) wher blended with the remainingffacets of

the method produces a composite evaluation that is not at all consistent
with the observed item difficulties. Item difficulties when correlated
with the Nedelsky item probabilities tend to be lower and less variable

over replications than the other methods.

Insert Table 4

To further explore these data, item probabilities were then correlated
over methods. Results from this analysis are given in Table 5. Most ap-
narent in these data are the rather high concurrent coefficients between
the Ebel difficulty item evaluatioﬁs and the ratings of items by the
Nede1sky and Angoff methods. The pattern appears to be consistent with
the exception of very low correlations at Grade 8. C§rre1at1ons between
the composite item p;obabilities tend not to be as high. However, the
correlations between Angoff and Ebel item composite ratings are coﬁsider-
ably higher than between Nedelsky and either of the other two. The pattern
of correlations suggests the presence of the difficulty component affecting
ratings across all three methods, yet beyond this aspect each method appears

to capitalize on aspects of specific variznce unique to itself,

Insert Table 5
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The next stage of analyses addressed the issue of characteristics re-
sulting from classification given the test standard/criterion. Table 6 re-
ports indices of dependability given select criterion scores on each of the
Kansas tests. The method used to produce these indices has been identified
as a squared-error loss approach (Berk, 1980; Kane and Erennan, 1980). This
method has two characteristics worth noting. First misclassification (master/
non-master) further from the cut-score is treated more seriously than mis-
classification based on scores close to the cut-score. Second, the distribu-
tion of coefficients of dependability is "u shaped" and coefficients are Tow-
est as the cut-score approaches the raw score mean. Coefficients are com-
puted based on a single test administration. Values reported in Table 6

are not corrected for chance placements.

Insert Table 6

The values underscored in Table & are the agreemeri coefficients associated
with the cut-score produced by each method investigated for each test. The min-
imum passing score derived trom the Nedelsky procedure was treated as the mean
rating assigned over judges plus one standard deviation unit of the judges
ratings (X + 10). Criterion scores for the remaining methods are based on the
rating over judges. A consideration of these data shows the Nedelsky minimum
passing score over tests resulting in the highest agreement coefficients for
the methods considered. The Towest coefficients'resuit with the Ebel method.
These .'results are due to the fact that the standard from the Ebel procedure
consistertly approximates the actual test raw score mean. Overall, however,
the observed indices of dependability appear higher; Although consistent
" discrepancies are noted, the mgnitude of these discrepancies are mediated

"~ by the specific techniqie used and not correcting for chance placements.
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Table 7 summarizes the results of classification based on teacher juidg-
ment .and score classification derived using the Nedelsky, Ebel, Angof?¥ and
Contrasting Grops approach. Raw score frequencies are reported. The de-
rived minimun passing score (standard) found for each procedure is also
given. For this analysis teacher classification at each grade level and
in the content area tested served as the criterion variable. The Contrast-
ing Groups standards were derived from these teacher classifi @ations (see
Methods section). As sich the fit of this procedure to the actual classi-
fication of obtained test scores might be axpected to be quite stable for
the samp le of students for whom these data were available.

From the data presented a number of findings emerge. It is evident
that the rank ordering of the procedures studied finds the Nedelsky method
resulting onsistently in the lowest raw sore standard, followed bty the
Contrasting Groips standard, then the Arngoff standard, while the highest
standard is yielded by the Ebel method. The pattern of standards being
computed for tests is one of substantial variability. That is, for the
most part the standard suggested by methods for a given test tend to be
quite disparate. For a given test, the order of the performance. standards
resulting from the four procedures is consistent. The Nedelsky procedure
always results in the lowest standard followed by the Contrasting Groups,
Angoff and Ebel in that order. The four procedures also result in perform-
ance standards which tend to have different degrees of variability in Tloca-
tion across the ten different tests. The performance standard identified
by the Contrasting Groups ranged from 50 percent (Math-Grade 8) to 70 per-
cent (Reading and Math-Grade 4) of the items correct. This range ignores

Math-Grade 2 where the resulting standard was set at a score of zero. The

1
r
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Angoff procedure resulted in performance standards from 65 percent to 88
percent of the items correct. The range for the Ebel method was 72 per-
cent to 84 percent of the items correct and for Nedelsky 47 percent to
50 percent of the items correct.

Across grade levels the number of students judged as not competent
by teachers in grades 2, 4, 6 and 8 were 3 percent, 7 percent, 7 percent
and 4 percent, respectively in reading and 1 percent, 7 percent, 8 per-
cent anq 9 percent, respectively in mathematics. Unfortunately, there
was cong}derab1e variability and overlap in the actual test performance
scores for students judged as competent and not competent by the teachers.
The passing score derived from the Contrasting Groups procedure minimizes
the number of misclassification errors given the student performance data.
Using the teacher judgments as the criteria for correct classification,
the frequency of a specific type of classificatio -+ -or for the other A
three procedures is dependent on how far their standard is below or above
the Contrasting Groups' standard. The Nedelsky approach results in a
greater percent of false masters, while the Angoff and Ebel standards re-
duce this form of error while increasing the occurence of false non-
masters. In considering thesé data, recall that the Nedelsky approach
fequires defining a value, k, which is then applied to the mean rating
over judges. In practice this value would be set based on discussion
and negotiation. For the present study this value was taken as 1 based
on suggestions from Nede1sky‘s writing on the topic (1954). Had this
value been different, either greater or smaller, then the classification

data in Table 7 would change.



DISCUSSION

 Table 8 provides a framework within which to view the pattern of results
that emerge from this investigation. Presented are select descriptive statist-
ics associated with each of the 10 tests that formed the basis of this invest-
igation (Poggiqwggqu]asnapp, 1980). A review of these data suggest .that the
tests, based on pupil performance, provide a variety of replications over which
to consider the generalizability of the findings of this investigation cf stand-
ard settind methods. | |

The performance score standards resu1tihg from the application of the four

‘procedures are consistently ranked in the same order with Ebel producing the
highest standard, then Angoff, then Contrasting Groups and Nedelsky with the low-
est standard. The result that none of the procedures consistently produce the
same standard support the findings from previous studies (see, for example,
Andrew & Hecht, 1976; Koffler,.1980; Skakun & Kling, 1980). The added signific-
ance of the present finding is that no previous stu&y h;d compared all four pro-
cedures within a single context. In addition to producing different performance
standards, the discrepancies 1in most instances were subgtantia1.

The internal consistency of the ratings within a given procedure was exfremely
stable. Coefficients of .98 and .99 were obtained for all procedures. The valid-
ity information, however, did show differences across the procedures. Using item
difficulties based on student peffonndnce as an external criteria, the correla-
tions with item ratings from each procedure produced moderate coeff1c1en£s in
the .40 to .70 range; The intercorrelations among the Angoff, Ebel and Nedelsky
item indices indicated moderate to high coefficients between Angoff and Ebel
ratings with Tow coefficients between Nedelsky and Angoff and Nedelsky and Ebel.

Each procedure wou]d»appear to be asing perceived item difficulty as a basis

1™
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for judgments, but the specific directions for a procedure tend to alter
these perceptions and creates variability in item ratings unique to a pro-
cedure.

For any pair of methods, the Ebel and Angoff procedures appear to be most
similar in both the pattern of ratings across the same items and in the result-
ant performance score standard which is produced. Of these two, the Angoff
composite ratings exhibited substantially more variability across raters than
did the Ebel procedure. The consequence of this.Variab111ty is that the
standard error of the Angoff performance standard would be considérab]y
greater than that of the Ebel procedure. Across groups of similar judges,
the Ebel procedure would produce the more stable performance.standard.

It.is difficult to interpret the error classification rates in Table 7.

Comparative interpretation is relative to the validi*y assumed for .+e

- independent teacher judgments of student competency. The evidence that exists

‘suggests that ﬁéacher classification ic not very highly related to actual stu-

dent test performance. Correlations between these two indices foE Grades 2,

| 4, 6 and 8 are .51, .62, .60 and .52 in reading, respectively, and .41, .57,

.65 and .67 1n mathematics, respectively. Given this re]ationsh1p, it is
difficu]t to'justify a decision which sers teacher classification as the
ultimate criterion. | ‘

The ideal validity study oﬁ standard setting p;ocedures wou1d réSu]t in
thé same decisions across all procedures used. However, the data in the pres-

ent study accentuates the fact that the procedures studied are different

“rather than similar and produce different results. The conclusion that

one is superior to another cannot be drawn without .a consensus
external critérioﬁ. Rather, the information provided on each procedure should

offer a basis for a more valid selection of a method if standard setting is

. desired. .

i8
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The lack of similarity among procedures supports the position that level
of competency needs to be viewed as a continuous variable. If a testing pro-
gram is oriented toward the purpose of providing information and feedback
about a group rather than certification, it would seem desirable to provide
performance information for a variety of cut-points, e.g., 90 percent, 80
percent, fO percent, etc. of the.items correct. Those individuals respons-
ible for making policy decisions based on the data may;then impose their own
internal standards wheﬁ recommending decisions. The use of a single method
to sét a performance standard is arbitrary and the existiné literature

and present data would not support the superiority of -any cne of the four

methods investigated.

p -
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Table 1

Number of Students Rated by Teachers
on Competency in Reading and Mathematics

by Grade Level

Teacher Ratings/ Grades
 Classification 2 4 6 8
Reading -
Minimally Competent 1290 1335 1353 1982
-Not Minimaily Competent 38 93 101 86
o TOTAL 1323 428 . 71358 2068
Mathematics i
Minimally Competent .. . -~ - 1299 1340 1307 1923
Not -Minimally Competent 18 103 117 190
- B TOTAL 1317 T443 1427 2173




Table 2

Distributional Characteristics of the Judges' Ratings
For the Angoff, Ebel and Nedelsky Procedures

Angoff (N=312)

. N X Mdn Q1 Q3 S SK
R2 37 36.4 37.4 33.9 39.9 4.5 - .9 .2
R4 32 42.4 45.1 34.4 52.0 11.2 - .5 .3
R6_ 28 - 43.3 42.8 - 38.6 57.5 7.8 - .8 .3
R8 35 42.3 44.3 35.6 50.6 9.8 - Jd .l
R1IT ~ 30 41.5 43.0 37.1 . 47.0 7.8 -1.1 .2
M2 32 39.1 - 39.8 36.8 41.8 3.8 . -1.3 .3
M4 26 45.6  48.6 43.2 51.2 8.7 -1.3 .6
M6 33 42.9 43.6 37.8 57.5 7.5 . - .5 - .1
M8 28 38.2 39.3 32.3 45.5 10.1 -3 7 -7
M11 31 36.9 39.3 30.0 - 44.8 10.3 - .6 .6
Ebel (N=337)
N T Mn 0 0, s s

R2 36 . 37.3 37.7 36.8 38.9 2.4 - .7 .1
R4 25 42.2 42.0 39.6 44.8 3.9 .2 .1
R6 31 46.3 46.8 44,1 48.2 3.1 .2 i
R& 38 47.3  47.4  45.1 49.5 2.7 .01 .8
R11 37 45.0 45.1 43.4 ., 47.1 3.2 .3 .8
M2 37 37.4 37.2 36.2 ~ 41.3 . 2.4 -1.0 .0
M4 33 46.3 46.2 44,4 48.3 - 3.1 - .3 .1
M6 31 46.8 45.6 44.4 49.3 3.3 .6 .1
M8 29 44.9 45.0 - 43.6 46.7 3.2 - .7 .9
M11 41 43.4 - 431 . 41.5 - 44.9 2.4 .6 .8
Nedelsky (N=277) !

* N X Mdn Q0 s SK .
R2 32 19.1 19.4 16.8 - 21.3 2.7 - .5 .0
R4 23 25.2 24.8 22.8 28.1 3.3 -2 .7
R6 24 24.2 . 23.8 21.3° 27.7 3.7 5 .0
R8 30 - .25.0- 25.2 23.2 27.0 2.4 .1 .0
R11 ~ 29 23.3 °  23.3 21.5 24.8 2.1 - .3 .7
M2 32 18.0 18.0 16.2 20.3 2.9. - .1 .0
M4 25 25.1 25.3 22.5 - 27.5 3.6 - .2 0
Me 25 25.5 27.0 25.5 27.7 2.6 - .8 .1.
M8 28 . 25.0 25.0 23.2 27.0 2.9 - .2 .6

1 17.7 22.9 2.9 - .3 .4

M1 29 20.5 = 21,

o
o




Table 3

Intefna] Consistency Reliability Coefficients
For Judges' Responses Within the Angoff, Ebel and
Nedelsky Procedures

Angoff Nedelsky

- Alternative Composite Difficulty ReIevanceEbE1Ce1T% Composite
R2 .98 .97 97 .96 .95 .89 .98
“rd T Log .93 97 .94 .97 . .50 .98
RE .49 .98 99 .93 .94 .93 .98
B .99 .57 .98 . 90 .92 .93 .98
A AN SO N A I S
e . % . % 8 03 91 .8
M4 98 98 .99 90 .93 91 97
M6 98 96 .98 93 99 95 99
M8 99 98 .99 96 95 91 97
M1 .99 .99 .99 92 .95 . .95 .98




Table 4 -

Correlations Among Standard Setting Metho.d.
Item Ratings and Test Item Difficulties

* METHQD &
Test (f items) Anqoff_ 'Ue,de].s_ky Difficulty . Relgs:lce ,_Co'n'lposite
Reading 2(45) .66 . .52 8 - .25 47
Reading 4(60) .66 .56 73 .25 .71
Reading .6(60)1' 49 .47 .51 .56 .28
" Reading 8(60) .3§: .52 .15 \///(iiﬂi“‘ 40,
Reading 11(57) 46 31 .45 .19 42
Math  2(d5) - .71 .. s .59 . a5
Math  4.60) 74 .52 72 37 .56
Math  §(60) 81 48 .73 56 .65
Math  8(60) 41 .28 I I 24 .62
11(57) 54 46 .48 29 Tos5

to
92|



Tab]e 5 ‘ o b .

7

S : mrre1at1ons Among Angoff Ebel and
. , ' bbde]sky Item Ratmgs o o
__ Angoff with ) ~ Nedelsky with
Test mmomp) EbeT(DTff)- EbeT(Rel) Ebel (Comp)
R2 .718 937 J21 .85 818 .565 .802
RG .778 924 473 894 . 718 .468 706
R6  .545 925 .635 635 623 327 .403
"R .52 1% 647 - 850 SLaas2 T 08 - .388
RIT - .559 .886 .398 T .73 660 . .034 ©.370
M2  .483 942 742 .902 437 312 350
M4 626 897 701 .- .827 740 252 503
M6 .510 888 687 866 401 202 359
M8  .123 914 821 561 061 021 237
MIT 454 850 176 .740 477 035 509
;
. |
k'. > ]
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fable b
~

Indices of Dependability for Minimum
Passing Scores Suggested by Each Procedure

Criterion Reading* ___Mathematics -
Score 2 4 6 8 11 2 4 6 8 11
18 ©.992 © 992  .989 993 .995  .997c .993 .992 .990  .984
19 .991  ,991  .988 .992 .994 D97 .993  .991 990 .983
20 .990 .991 .987 .992 994 .996 .993 .990 989 .982
21 ,.989  ,990 .986 .991 .994  .996§ .992 .990 .988 .980
22 . :988N .989 .985 .990 .993  .995  ,992 ,089 987 .978
23 -987  .988  .984 .990, .993 .995 .991 .088 .986  .977
24 <886 .988 983 .989 -992  .994  .990 .987  .985  ,97%
28 ,984  .987 .982 . .988 .992 .994 .990 .986 .984 .972
26 . +982° . .986 .980 .987  .99IN .993 .989° .985 .983 .970
- 27 ©.979% .985  .978  .986  .990 .992 088 ' .984 .082 .967
.28 -976  .983 976’ .985N .989 .991  .087 .983 .980N .964
.29 - .973  .982N .974 .984 .981 .978 .960
30 .969  .980 .972 982 980N .977C  .956
31 .963  .979 .968 .981 .978  .979  .952
32 .957 .977 .966 .979 976 .972 .947
33 .949  .974 ,962 .976 974 .970  .942
34 .940 ..972 .958 974 .971  .967 .937
35 929  .969 .953 .971 .968  .964 .931
" 36 917 .965 . .948C .968 .965  .960  .926
37 -905A .962 .942 .964 .961  .956  .921 -
38 BHE .957 935 959 .957C 952 .917
39 .887 .952 .978  954C - 952 ,948A 914
40 .886 - .947 .926 948 948,944 .912A
41 (891 . .941 .913  ,940 .942 940 912
42 .901  .935C  .905 932 .937  .936 .914
43 913 .920A,E.898 .923A . . 932A  .933 © 916~
44 - #9260 922 .802A .912 - 918 .864 .942 927 .930. .920E
45 .937 '~.816  .889 .90l .902E .891 .937 ,922 - O28E .97%"
46 ' : 911  .888  .890 .887 .9324 .919 928  .930
- 47 - .908  .889E .880 .861 928E .917E .928 ° .936
48 .907  .893 .872E  .840 .925  .917.. .930  .941
49 4 .907  .899 867 .823 .924  .918 *.933 .946
50 . .910 .906 .867 .818 .92 .921  .936 .951

Ebel Standard
Nedelsky Standard

‘A= Angoff Standard’
C = Contrasting Groups Standard

=
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‘1abie 7

Classification Agreement Based on Performance’ Standards
for Each Procedure Using Teacher Judgments as the Criteria

METHOD
Contrast,
Teacher Nedelsky ~ Groups Angoff Ebel
Classification N-M"~ M N-M M N-M M N-M M
Reading 2:
Non-Masters 4 34 14 24 29 9 29 9
Masters 5 1285 15 1275 184 1106 320 1060
Standard 22 ) 27 37 38
Reading 4:
Non-Masters 32 61 68 24 74 19 74 19
Masters 27 1308 134 1201 152 1183 152 1183
Standard 29 42 43 43
‘Reading 6:
~ Non-Masters 34 67 66 35 84 17 93 8
Masters 32 1321 134 1219 3582 1001 _ 497 856
Standard 28 36 44 47
Reading 8:
Non-Masters 8 78 25 61 34 52 48 - 38
Masters 10 1972 75 1907 149 1833 408 1574
Standard 28 39 43 48
Mathematics 2:
Non-Masters 0 18 0 18 10 8 8 10
Masters q 1298 0 1299 94 1205 42 1257
Standard 21 0 40 18
Mathematics 4:
Non-Masters 0 103° 69 34 83 20 87 16
. Masters 24 1316 149 1191 245 1095 267 1073
Standard 29 42 46 47
Mathematics 6: _
Non-Masters 51 66 92 25 102 15 109 8
Masisrs 46 1261 146 1161 267 1040 426 881
Standard 30 38 43 47
Mathematics 8: .
Non-Masters 57 133 70 120 122 68 137 ‘53
Masters 50 1875 64 1859 300 1623 - 563 1360
28 30 39 45

Standard




Table 8

Descriptive Statistics Found for
the Kansas Competency Tests

Area Grade  Items 4 Mdn. S P N

Reading 2 45 39.6 41.7 5.9 .88 31,579
Reading 4 60 48.2 50.9 -9.4 .80 33,589
Reading 6 60 45.9 48.2 9.2 a7 31,060
Reading : 8 60 49.5 51.6 7.7 .83 32,067
Reading 11 57 50.1 51.5 5.6 .88 30,881
Mathematics 2 45 42.6 43.5 3.6 95 31,284
Mathematics 4 60 49.5 52.9 9.7 .83 33,576
Mathematics 6 60 47.6 50.3 10.0 .80 31,037
Mathematics 8 60 45.9 48.7 11.1 77 - 31,999
Mathematics 11 57 40.6 42.3 10.6 71 30,752

o
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