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ABSTRACT

Kansas law requires setting passing scores for the
reading and mathematics competency test for 2nd, 4th, 6th, 8th,*> and
11th grade students, administered annually since April of 1980. New
objective-referenced tests are prepared each year. Both judgmental
(Angoff, Ebel, and Nedelsky) methods and empirical (contrasting
groups and borderline) methods have been used to set test standards.
While no one method appears to identify true cut scores apd cut score
comparison over methods is consistent with other research, only the
Angoff and Ebel methods are currently being used. While problems were
found with all methods, empirical and Nedelsky methods .were more
confusing to participants and yielded lower standards. A survey
approach has replaced, panel judgment for data collection, It is more
efficient, permits a broader input base, and produces more
psychometrically favorable standards. A 26-member State Advising
Committee inperpolates for the data gathered to set standards rather

' than using the mathematics prescribed by the methods. The process,

" while objective to a point, remains largely value-laden. Standard

data for each 1982 test are given. Sample survey forms and rating
sheets for the Angoff and Ebel methods are appended. (BS)
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Kansas Law requires competency testing of students at grades 2,

4, 6, 8 and 1ll1. Students are tested in the areas of readingzand mathe-

ED249267

matics. Tasting“his bean carried out in April of 1980, 1982 and 1983.
In each year, new objective-referenced tests-are prepared. While legis~-
lation does not call for promotion decisions or diploma awarding to be
tied to a student's pgrformgnce on the tests, legislation does require

that a passing score be saét for each of the 10 tests. Public reports

e

of building, district and state perfpormance are 6riented around the pro-
porcion of students, by area and grade level, judged minimally competent.
As such, matters surround@ng how the pgssing score was arrived‘at.receive
considerable attention. This paper desq;ibes how standards are set in

the State, and highlights issues with which we have had to contend.

.):? »

Methods Tried ' : . °

Over the years we have attempted sett%dg the test standards using
judgmental (Angoff, Ebel and Nedelsky) methods and empirical (contrasting
groups and boarder line) mecyods. We have used the judgmental methods
in two formats. One format waslﬁo convene panels of judges and derive
standards in the mode commonly cited and discussed. The second format
has been to prepare a survey type questionnaire (see attachment) and send
it to large samples of judges across the state for rating.

In the sections which follow are discussed what we have learned over

7-/M fﬁ"b” 67‘—2 O

time about each of the methods. It should be noted throughout this

presentation that (1) no one method has surfaced as the one to use that
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identifies the true cut-sgore, and (2) comparisons of the cut-scores
over methods is altogether consistent with other research represented
=

=

in this area (Poggio'and Glasnapp, 1981; 1982).

;f Emp}r;célMethods: Contrasting Groups and Border Line
(1) rhe metkods are rather easily implementaﬁle;
(2) teachers report little difficulty in following what is to be -
done in Contrasting Groups; '
(3) the Boarder Line method does create soﬁé confusion with teachers,
%.e., "What do you mean.juét_bareiy minimally competent?"
(%),
" by Angoff or Ebel;

]the standards that result tend to be lower than those yielded

- (5) the stand#rd becomes available typically well after actual testing;

(6) the public is both confused and tends to doubt the legitdmacy

-

. of the_s;andag§f§hen_:hgy (often) cannot undetstand the "statisti- -

cal magic" which delivers the standard; and

,(7) the methods give support to -the often stated contention that
/'

! "teachers can already tell us who is competent."

- Judgmental Method Nedelsky

(1) Judges fi;d this method very confusing and they repo;t not being
confident in their judgments;

(2) it can only be used by experienced teachers;

(3) in implementing the methcd judges tend not to be careful in their
study of items, often marking the correct choice as being not a
viable‘distraccOr; and .

(4) it delivers a standard substantiall?"below that . of all other

methods. In this context data from it is qgi;k ignored.
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- Judgmental‘hethod= Angoff . i
(1) easy to implement and uﬁderstang either in a panel format or in ) )
. a survey format; 0
(g) judges tend to estahlisp their own "mean" level, cgusing cousider=
; able variability among the indiv%?ual Judge standards. This be-

comes particularly problematic in the dizfihapproach when so few

judges are used; "

.

(3) having to define students "who are minimally competent” is a

¢ problem for many judges; A
L J @ -
‘ -Jéhgmental Method: Ebel
(1) the task itself i3 time consuming. Fafigue and boredom can
. become a problem; v
(2) the method is rather easy for most judges to understand and gan . ... -
be.iﬁptéﬁeﬁ£éd.§1thout difficulty; ;
(3) the relevance rating position of '"Questionable" causes judges to
become concerned about the method; ' - -
/ (4) the cell percent passing task causes real difficulty/dedate uver -
the "Quescionable" d:l.mension;ﬂ and
(5) when computing the standard, it can vary considerably depending : .-
- whether it is computed by judge, or based on the group cell valggs.
In practice, we no longg& use the Nedelsky or egpirical methods for
reasons given above. We rely on gathering standards data on both the ’
Ebel and Angoff met&ods. Also we have abandoned the use‘of panels. We ’

have found the survey approach: (1) to be far more efficienc reldtive
t> time and cost, (2) the survey approach permits a broader base for in-
~ut to the decision-making process, and (3) standards across the two

o

approaches are comparable, and psychometrically favor the survey approach.
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Yet, once the data are obtained the actual setting of each test's.
standard is ﬁot solved'bf‘the mathemétics prescribed by the method. In
fact, it is iwterpolated for the data éachered (sEéiiable I) by a 267
member Siate Advising Committee. o

The process, while objective to a point, remains largely value

ladened. ‘ o " .
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e Table 1

. : \ . c?‘ . ' gg
STANDARD DATA - KANSAS MCT -1982 ‘

3

Grade  Area Method * N P,y Mean Median Pey Test Standard Used

Angoff 41 34.50 25.93 37.63  38.20
Ebel 41 34.00 34.43 34,21  34.65
Angoff 47 32.00. 33.45 = 35.00  36.50 )
2 Math. ) 3%
| Ebel 41 33.40 34.25  °34.05  35.20
Angoff 38 < 40.30 41.84 45.83  46.50 -
4 Read . ) _ 45
Ebel 39 44.41 45.17 45.81  46.15
Angoff 41 43.50 45.29 46.33  48.75 S
4 , "Math. : 43 -
~ Ebel 43 41.27 41.89 41.86  42.79 ’
N . Angoff 43 41.80 43.95  45.00  46.00
' 6 Read. e R 45 o e
ot e e e =Rl T " 3777745.27746.01 5.4  46.42
‘Angoff 38 42.84 44.10 . 46.75 = 47.20
: 6 Math. | %y 45
Ebel 39 45.75 46.13 46.13  46.65 -
Angoff 38° 40.50 41.21  44.83  46.49 b
8 Read. . 43
Ebel 40 43.21 43.16 43.72  43.97
Angsff 40 ° 40.10 42.40 42.50  44.09
8 Math. . 42
Ebel 37" 41.15 41.85 41.80 42.26
: Angoff 38 44.25 45.66 46.90  47.80
11 Read. 46
Ebel 38 46.70 47.27 47.65  47.75
T Angoff 38 38.50 39.58  .41.50  43.50
11 Math. ~ 41
. « Ebel 33 41.20 42.44 42.12  42.55
6
LS
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SAMPLE SURVEY FORM USED WITH THE ANGOFF MEfﬂOD
’ 'DIRECTIONS FOR STANDARD SETTING

[\

Attached you will find a copy of the Kansas Minimum Competency 9
Test in Resding for Grade 1l. Your task is to read en item, thea estimate
the p:obab111=§ that the uininallg competent student in Grade 1l in an;ing
would answer the itam cor:.ctly.: Ynu.arnato assign probabilities on a scale
from 00 to Lqm" whers 0 would mesn that the miniinally competent Ls@:v.ul‘:;m: has
no, chance of answering :hu'i:ln.corrncﬁly. and 100 would mean th;: the
minizally competent child is certain to answer the item correctly. Your

»

estimata of the p:uhibili:y that an item will be aﬁswe:ad correctly %s to

: .'.«?“ R ]

be recorded ca the separits respousa sheet. .
) Y
For c:i;plg. consider the itam: .
‘ (Sample) Which of the following is the opposite of happy? o
e W1 ~_.81;_ﬂ--»~——----- e o e ——-~‘------W—'—--—"‘~'“"‘
B. ery ’ ' ’
C. jump
D. sad

If you believe that a ainimally cénpccgn: child has a 96 percent chanca
,of answaring this itam correctly, them you wog;ﬁ writa 96 on the rasponse
¢ sheet. You are to indicate the probability of .a correct response by”%he

minimally competent child to each item on =he attached rasponse sheet.

2]

When making your judgements about each item, use the following
guidelines: | '

£‘ a o
1. Use your own definition of a minimally competent student -
at the grade level for the test you are reviewing. It is

best to think of the skill level of a ninimally competent
group of students rather than a single individuai.

2. Do not review the performance of your student3 om the test
prior to making your judgements. Rather, let your expert
opinion and experience dictate the likelihood of a correct
response by a minimally competent student. .



$

Use this sheet to Tate: GRADE 1l READING

T ' RESPONSE SHEET
DIRECTIONS: Read a tast itam, then judge the probability that the minimally
- .compatent student in this gTade level for this content area
4N would answer the iteam correctly. Probabilities can be assigned
from 0 (no chance) to 100 (absolutsly certain).- Write the
probability on the line next to each item numbe=. '

. &
Probability of rrobabilicy of Probability of
ltem Co:r_tct'Anmr Item Correct Answer - Item Corract Ansver
1 . 21 w1
2 22 _ 42
3 .23 43 . —
“ % 4
5 _ 25 - 3 o
6 _ 26 " | 6 _ |
7 | : 2 47 \
8 .. s ‘ " 48
s . ___ 29 - 49 ]
10 ’ 0 _ 50 °
11 ' 3l _ 51
12 , | 12 52 u
13, _ 13 53
14 : 34 | 54
1 3 55
16 36 56
¥ . 37 57 _
18 38 58
19 | 19 59
20 - 40 60 _

Thank you for your assistance with this activity. Please return these materials

to the person who gave them to you.

B 3 e d
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~ SAMPLE SURVEY FORM USED WITH THE EBEL ME-THOD
ACTIVITY 1: DIRECTIONS FOR S'I!ANDARD SETTING

LY
q

Attached you will £ind a cow of the Kansaa mﬁm Ccmpet:ency Test
in Ih:hmtiu fo: G:adc 3. ‘Zour task is to read an item, then make two

sep;raca judsmes about the 1.:3:. m for d:l.fficul:y aad one for ulevance. '

Directions for making the judgements follow.

RATING FOR DIFFICULTY. After rudiag an 1:&. judge how diff:l.culc the item

is for Gradse '8 s:udom:s. Each item is to be rated as eithez:

A EASY ()
MEDITM (M) a

' pr BARD ().

- .

For cu:pln, consider :hc itenm:

¢

( uplc) W‘hich nunin: is g:utnr than 89? .

A. 95 ' - .
Bt 80 - : R ]
C. 50 .
D. 10
If you bel:l..vc ‘this item is easy for Grade 8 students you would circls.
:he E by this item on the response sheet. D:Lfficulc? ratings are to be made
for each item and ‘recorded on the response sheet before beginning the next

rating task.

L

RATING FOR RELEVANCE. Each item tests a skill in mathematics. Next, after

" peading an item, judge how relevant the item is as a measure of a minimum

competency skill in Grade 8. The item may be racéd as either:

ESSENTIAL (E)
IMPORTANT (L)
ACCEPTABLE a)
or QUESTIONABLE (Q)
For example, if you believe that the sample item is essential as a
minimal competeancy for Grade 8 jtudents in mathematics, you would cizele E
on the response sheet. Relevance ratings are to be completed for all

items and recorded on the appropriate tesponse sheet before baeginning the

<nal activity

s P
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-1 .. - ‘Uss this sheet to rate: GRADE § MATHEMATICS S | X
. ‘ - L0 ' '

o ACTIVITY 1: ITEM DIFFICULTY-RESPONSE SHEET )
DIRECTIONS: Read each test item, then judge how difficult the item is f'or .
students at Grade 8 . Rate each item comidifficulty by circling:

E for easy pe .

¥ for medium
B for hard )
Difficuley Item Difficulty  Item  AMifficulty

1 - TEME 21 EME 4 EMH

-2 EME 22 - EMNH 42" " Euw

.~ 3 EMB 23 EME 43 " EMBE

4 EMB - 2% EME 4 o EMH

s  EME 25 EME 45 EME

6 EME . -2  EME 46 EMH

7 EME 27 EMH 47 EME

‘ 8 EME 28 - EME -~ 48 EME
N 9 EME 29 EME 49 iMHE -

10 EMH 30 EME - 50 EME

Y EME 31 ExE sl EME

12 EME y 32 EME 52 EME

13 EME 33 EME, 53 EME

14 EME 34 EME S4 EME

1 EME 35 "E'MH 55 EMR

o 16 ¥ EMH 36 EME s EMH

| 1 EME 37 k\/zua 57 EME

18 EME 38 EME 8 .. EXE

‘19 EMH 39 EMH 59 EMH

20 EME 40 EME 60 EMH

. |

' o

No

10
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' Use this sheet to rate: GRADE 8 MATHEMATICS
x 5 ' ACTIVITY 1: -1TBY RELEVANCE-RESPONSE seeET

' DI_RE_C':‘IONS. Read each test itam, then judge how relevant the icen is as
‘ a measure of a minimal competency for students in Grade 8.

Rats each item on Talevanca by c:l.:cling. . ~
° . ‘ E for esunt:hl ’
. » _ 1 for gguut '
A for accaptable
- Q for gu‘utionab\le
Item Relevance Item " Relevance lt_:é Reievance .
: 'Y . , -
: 1 Z21L4Q 21 E£IAQ i  ETaqQ -
2 ‘BETAQ 22 EIAQ 2 . ELAQ
: 3 EIAQ 23  EIAQ. ©.43 EIAQ ’
4 EIAQ 26 . E I ‘AQ T - 4 ELAQ
v 5 ETAQ 25 ET1AQ - 45 ° EIAQ .
6 ETAQ 26 EIAQ 46° ~ELAQ
"7 EIAQ 27 EIAQ 47 ET A Q
) 8 E1ag 28 EI1AQ 8 _ EIAQ
. 9 EIAQ .29 _EIAQ" 49  ETLAQ .
10 EIAQ 30 EIAQ 50 EIAQ
11 EI14AQ 3l. EIAQ. 51 ELIAQ em
12 EIAQ 32 EIAQ | 52 ETAQ
13 ELAQ 33 EI1AQ - 53 EIAOQ
© 16 £1AQ 3% EIAQ 56 E'TAQ
15 EIAQ 35 EIAQ . 55 EIaAQ
16 EIAQ 36 EIAQ 56 “ELAQ
17 EIAQ - 37 EIAQ 57 EIADQ
18 EIAQ 38 EIAQ - 58 EIAQ
19 EIAQ 39 EIAQ sa EIAQ
20 "EIAQ 40 EIAQ 60 EIAQ

13
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ACTIVITY 2:

, REQUIRED PERFORMANCE LEVELS
‘ ' M ) . i K] '
: v, > N R b
This activity {nvolves ﬁaking judgements about general categories of o

': itens.

-

1.

2.

3.

4.

3.

6.

ESSENTIAL and of MEDIUM DIFFICULTY.
. judged minimally competent?

be able to answer correc:ly in order to be judged minimally

' Consider a

Based on difficulty level and relevance of items, 12 separate
categories of itams may be found on a tast. :

Considcr a set of 100 test items all of which have been judged

ESSENTIAL and HARD How many of these 100 items should a gtudent

be able to ansver eor:ec:ly in order to be judged uininally
coupa:en:? :

items

Consider a sat of 100 test items all of which have been judged
How many of thase 100 items
should a student be able CO answer correctly in ozder to be

1tlns'

Cansider a set of 100 test items all of which hnve been judged '

ESSENTIAL and EASY, Bow many of these 100 itéms should a student
-be sble to snswer corrcctly in order to be judged mininmglly
. competent?

iteas

wrr———— = PO U e mm . - e eemmtmareme mvta = 2 st mmea s e #— - e e oar e = ——— e s . . -

Caﬁaider a set of 100 test items all of which have been judged
IMPORTANT and BARD. Bow many of these 100 items should a student

19

conpetent?

items

.(q

set of 100 test items all of which have been judged .
IMPORTANT and of MEDIUM DIFFICULTY. How many of these 100 items

should a student be able to answer correctly in order to be Judged
ninimally competent?

PR

itens
o
Consider a set of 100 test items all of which have teen judged
IMPORTANT and EASY. How many of these 100 items should a student

be able to answer cor:ec:ly in order to be judged minimally

competent?

items
19
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7.

9.

10.

hy

12.

. .
.
. ‘Q@ . ‘
L4

Consider a set of 100 test items all of which have been judged
ACCEPTABLE and HARD. How many of these 100 items should a student
be able to unswer correctly in order to be judged minimally
competent? " -

d

itens

Consider a set of 100 test items all of which have been judged
ACCEPTABLE and of MEDIUM DIFFICULTY. How many of these 100 items
ahould & student be able to answer correctly in crder to be judged
ainimally competant? .

 ftena
Ay

Consider a set of 100 test items all of which have been judged '
ACCEPTABLE and EASY. How many of these 100 items should a student
te able to answer correctly in order to be judged minimally
competent? .

[

itexs

Consider .a set of 100 test items all of which have been judged

of QUESTIONABLE RCLEVANCE and HARD. How many of these 100 items
should & student be abls to answer correctly in order to be judged
ainirzally competeat? .. - : .

itens

" Consider a set of 100 test items all of which have been judged

of QUESTIONABLE RELEVANCE and of MEDIUM DIFFICULTY. EHow many of
these 100 items should a stucent Le able to answer correctly in
ordar to be ;udged aindimally competent?

itexs

Cousider a set of 100 test items all of which have beean judged
of QUESTIONABLE RELEVANCE and EASY. How many of these 100 items
should a student be abla to answer correctly in order to be
judged minimally competent?

items

Thank you for your assistance with this activity, Please return these
materials to the person who gave them to you.
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