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An Indefinite Universe of
Knowledge and Skill :

- “wing shooting
situations”

An Indefinite Population of
Experts and Learners :

“wing shooters’”

A Preliminary Collection of
example items and a rough
theory of the subject matter
N structure :
2P0 o 4 &
o \oi“:\o@(@‘ c o or,
© Q‘P‘\ 0«2 | Easy shots : q 12605 o,
AT R O S, 00 "0y,
o@‘ @@ WPt @ °/oq? g Oree,
6‘:\ o ot & 2o «® lﬁ "oy %oy s )
606"@:4&9 e 48 3 ‘# 2 °or,.:°o::°l;z°"s
Gt e® 2 ey 0 e
oo Hard shots : n, Y, %Z','
&0 e 0,” 10,
O e
Lo ey
o (‘A

An extensive concrete domain : pools of
items created by systematic variation-
starting velocity
vertical angle
direction of flight
point of origin
time of release, otc.

A set of scales. Refined sequences of
items that most easily seperate experts
from novices and differentiate among
levels of expertise, :

Specific estimates
{for whic

measures of reliabitity
can be defined)

The probability that a particular person
{or a member of a particular group) can
respond correctly to other members of a
particular domain of items.

The probability that the scores of
several persons will maintain the same
ordinal relationship across successive
tastings with alternate test forms.

{for which evidence of validity

General inferences

can be collected)

If you do welt on the problems in the
concrete domain, you ought to ralize
easily to similar problems in the field.

It you score better on the scale than
someone else, you should go on to
score better in the field, as will.

“You ought to be able to hit
60 percent of the birds you
score up.”

“You can probably shoot
better than 70 percent of
hunters in your age
group.”
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ITEM FORM SHELL

DIRECTIONS
Read Script to Child :

Write down Child's exact word.

SCRIPT :

Tell me a number

that is (&)

CELL MATRIX

CELL NUMBER
1 2 3 | 4
Script (a) "greater “less than ”greater than (bl) but less
than (b,)” than (b,)”
(b,)"
o0 £ b, £18 and [0 < b, £19and
Numberals (b) |0 b, < 19 1 £b; - 20 (b, +2) £by £20 |[b,=b, +1
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5 é o
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1.2 amaumaauaula (Sensitivity Index)




31

Rposi - Rprei

S' ==
: T
& o at v Y o
we S = ardanlvevvasavean i
° 1 1 4 LA o -
Rpos, = 3IWIUWABUYANAUYD | QMANTEY
I
° 1 d v L ‘ -
Rpre, = SMWIUNADUYAROUYE | DNNEWITEN
’ |
° v ¥
T = NWIMULTBUNMUA

’ + ’ 1 4 o - [} - 9 - a)
AIUEY S; azagszmw - 1 URY + 1 9HIUNAAITUAT S LUY - El\ﬂﬂ@ 1 ENLUU
9 PP -
‘lli’]ﬂE]‘UVIEJﬁ‘mﬂ'IWW
B J ? o
2. mnmﬂzmmmwmﬂuu

o ar - x - -«
2.1 AMUIUMELUIEENTAINATINAMUUFE UB LAY Iﬂﬂfﬂﬂﬂlﬂ\!

a+ ¢
a+b+c¢c+d

f.U.d aunsy =

& ° o - @ v v
W a = MUIUAUNHIUAUANAIRIN IATUNITIOU
° o b e A wy 1wy o
b = auwmaunmuinmmuaaelulasunisaen
a d‘ LN ) o J os L] y ar
c = amruaunlumnuadeaslulasunissou
° iy ¢t o Yy v 9
d = awmaunluaimnuy  wnlasunissouna
-t ' [V P [ T | od o
g8 auese [UUAITERII 0 AU 1 BeRa1lng 1 WEANILUNLUUEEUNIARIY
- v -
ATIUNADMTUINAGR
2.2 ﬁwummﬂfnmﬁﬂwaqLmumaaﬂﬂugmwm SWAMINATHAN, HAMB-

LETON uay ALGINA

P - Pe
« - Po_Pe
1P,
P <
tHa K == ﬁﬂ'ﬂ AU YadL U usay

o X
Po = #ASIUMNATY

Pe = #ASIUVAIANIY



32
PV & o v o v o 14 - e '
AL Ahlﬂ']iﬂﬂﬁﬂﬂ 2 AT Wﬂ\i'ﬂ'muﬂLiﬂulﬂiﬂﬂqiﬁﬂuuﬂq laand24v 1480

nMneaau 2 dUmn dsngdadiuvamnaunsauniuaannd (so%) awaadunissaslin

. & i
e FAUATIN 1
D U Ty 574
FUATIN 2 -
B 66 14 80
Tunu .04 16 20
398 70 .30 1.00

AMUIUAIRIULNLBUUUTAURU UL

Tunsciic
Py = .66 + .16 = .82
Pe - (70) (&0) - (30) (20) - .62
= ‘% - 53

4 v+ 4Q o - ' v &
DIUUTNUULUUTBUNUANIUINENREUY AN

° o v W - X ot - & - °
ﬁ']ﬂ?ﬂﬂ'ﬁtlizll']mﬂ']ﬂl”.li:ﬁﬂﬁﬂ'ﬂuLVIFJ\?TWHW]SVIQNBULWﬂ\lﬂi\?LﬂH?ﬂ']N'ﬁﬂﬁTujm

L% -

lﬁTﬂmjm signal/noise ratios maualae R. Brennan and M.Kane (1977)
4 3wy o - - - v & ° v -
LNBlﬁWWﬂ?LLUUNﬂUB\?ﬂﬂ'(lﬁ"lullﬁ‘{uﬂ’lwuﬁ’) mnmmmm‘ldwmaauummu

azuuunle mmmuaauﬁW%mmmmsndizmméﬂﬂugmdaldﬁ

TNy + N o Nk
- P, +=2 P + X P
kK Ni o
SN

P =1
& " . -
Wwe P o= adszuiivesesuuunyTien

o v - [ P
Ni = 31usuvaseululsiuseasn i



- ° v & -
N SN - awnuvasaunualudsies

v - ] - . a¥ L]
Pi % vaswesauludiwngenn i vusausaunu
V) « ' - . @) - ' s - - ' -
aratan  ludTieansuiniasuusesniuudsivaten suien e Usiuadenn |
- v - 1 P - v Y o e 4 ° v ' [
i 25 w8 wazliiuaden? 2 75 g8 lAA@NIUUFAUYAMILY WU 40 A lad 10 98
- ' P | ‘e v - t al v < 1 4
NYSIUAEaUNNLY  LAZENAIMAN 30 Y8 amUsigateaniay  UIIngdn ianen n. nauea
q
- ' o 4 [ 1 4 v 3" - ' - 1 4 []
saululTignsanvnnclaonaasnvauasneuvaseululsiumgsansesgn 25 vo  aulsznmum
@ 9
- (3
asuuulIIANISUINTERANG Y N,

N N Nk
AMIAT P - TP i P

~ 5 75

87.50
3 - ' Y - - -1 v &
ﬂ']ﬂ!J!:W]T] ﬂzlluu“']uﬂuﬂ']'ﬂa\iﬂ5nmﬂ'ﬁ‘l_|'3ﬂ A 85 ﬂq\milﬂﬁ’n LNy n.

v ’ P Gl Ve £ -
gauln naRe Luugumwgiauluﬂsmmmsmn
' - ~ G e a [ K - a -
masuuudiien  (p) azummeesiuszaURasgNINIIMSSEussaInenn

P -t B1 & YV
(unbiased estimator) uwaziauwaiwes (sufficient statistic) NABLAIBABNHNTTTZYLENYDY
v a Q@ [ ' a [ ] v v a a v o« t e
wasaumunlllalucaasdsienliaawmur  wazrasavlukuusauaslSivanawuy NANAI8EY
. v a ¥ G od v e f v & W dayy &1 A
megmawaaau‘luﬂswmu WHARIFNANT  ALUUNSI L URAIAIARZIUNALA  NAMLND
v . v ¢ o PR ' - Y oo o o
10FOULARZYDRIUINUINAIINY  WIBUUURBUUUTRNEuUelanwiT  (Homogeneous) uwuu
a (o &) P oA - [V 4 [% & e f
aaumﬂswmummuaauwu@maumiuwmnwusg\i FIFI1 50 MATRUUT I UUAIU TN LA
) £ P o W . &) wyy
uagNgMaMInIsiaEn wieanwae  (trait) mgim@‘lﬂ
. [V ' <t - - o - &
Millman (1974) lawaua  lun1sadSaunsuesuu sl SIannuazu it oL AL LA

P ° o & ] [ <l [ A 9 a
FUMTNMUAAZUUMNUINUUTIINIANINUUIA  Na1IA8 Millman ‘lmaua’lm?ﬁmngmmm—

=

Wa UB - gaspeuuninm® (o)

v
ALY NATUHUULAUYN AU

Il

P, (1-P)

n

uB




34
° 3 -
N = awutasauludsies
o v -~ -
no=  undesauluusaualsien
P = wnasun (%)
A|EINAL N = 100 n = 40 P, = 85%  awanll UB = o% az‘lﬁﬂzuuuﬁag"luﬁw
- 1 @ v e ' a4 [ VP A 1 o6y
LAURUTEN A 12N 76% 09 94% 1aslaninan 76% nadan  wazlaslawnu 94% naanla

@ v
\UUAU

‘Uiiﬂ«l'l”l?‘!ﬂill

Brennan, R.L., and Kane, M.T. uSignaI/Noise Ratios for Domain Referenced Tests
Psychometrika 42, 4, December, 1977, 609625

Hively, W.A Test — item pool for MINNEMAST science unit 2.1 : Measuring
weight. Unpublished paper. MINNEMAST Project University of Minnesota,
1966.

Hively, W., and Reynolds, M.C. (Editors). Domain - Referenced Testing in Special
Education. The Leadership Training Institute/Special Education, University
of Minnesota, 1975.

Hively, W. Domain—Referenced Testing. Working Paper, MINNEMAST Project,
University of Minnesota, Fall, 1972 (mimeo)

Hively, W. “Introduction to Domain—Referenced Testing.. Educational Technology.
vol X1V, No.s, 1974, pp.5 — 10.

Hively, W. Patterson, H.L. & Page, S.A. " “universe defined system of arithmetic
achievement test.” Journal of Educational Measurement .5. 1968, 275-290.

Johnson, T.J. “Program and Product Evaluation from a Domain—Referenced Viewpoint."
Educational Technology. vol XIV, No.s, 1974, pp. 43--48.

Millman, J. Sampling Plans for Domain—Referenced Tests.” Educational Technology.

vol. X1V, No.s, 1974. pp.17—21.



35

Miliman, J.  Sampling plans for Domain - Referenced tests.  Educational Technology.
14. 1974, 17-21,

Lord, F.M. & Novick, M.R. Statistical theories of mental test scores Reading,
Massachusetts : Addison- Wiley, 1968.

Roid, G.H.. and Haladyna, T.M. A Technology for Test-ltem Writing. New york :

Academic Press, 1982.



Generalizability Theory

% ¢ o
nsngual a1yl

~ X
HUINANUF I
a v & - i 5 & 4 P v
lunqugniseauan  (Classical Test Theory) U 11871MASUUUNMIUUNANITIA
o e & ' 4 ol | o Y oa -t a1
naunala (X) Ul §OUNERUUATEUUMUUANHIINITaNuNaTY (T) wazansuntuuuay
& - =] ° LY
asaeaan (E) Lapuiuuuyuaianelai,

X -~ T E
4RZDBIHIUYNIAUARIAAROUL LN uAeT  (single error component)  luisnsnsnae
' & & a ¥ o -3
LenuMRIYasa A IAARanaonlU1e  dIuAzuuNAINRINITONUNATY (true score) nvwe

A oo s « as v o - a . a d v ¥
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’a‘éﬁlﬁ«nmunﬁ wialdnsnesznauulsusmsuuninses (one  way ANOVA)
msfaANuLl ST IUYwWanTI9E LRNIRa LRE Az UL asanATY

ﬁmﬂmgauﬁtﬁméuamLﬁui‘fﬁﬂ.ﬁmsamwuwmﬂuamammmuimmiﬁﬂ'ama"ﬁauﬂqum?a

<] ' d = Y a & PH Y ' v
sUnagnen  dasnsdizanuatandszansanu s lauanatny



37
PV Gl =t e w o X 4 Vo .
Inanguuniuidananuulslsutewemmmnnaulanumamieg rasumss
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g -~ s o -~ s :
aufy (Classical Theory) Topaanuun19aIU

ar 1 - a Ld "o [~} ‘ rY) P
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“’i o/ ot d . -~ [} )
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facet 1MUY fixed W38 random uaUszuIiaIANLYSUSIUBIUARZUNAY
E4 o X« « - v 4 RBa V]
YUAAUN | URY 2 umunmh:qnwmﬁuﬁ ANOVA wla #vwnRe G - Study UULIBY
. & & - a o ’ v o . . . [ %
3. Measurement Design iungussumsuuinluvaiess G - Theory wnla
. @l 4
azugn facet samuu 2 wan (two faces of measurement) WINAUNUY
o oA a o A ' . ™ 4 3
facet VILﬂE!'JﬂUﬁ\WIQﬂ’MLiEJﬂ’]’] the face of differentiation anWwINNUIN
a o o o v A A v oo ' o -
(WMaaLUn facet MAEINUIATANNATIALTENIT the face of instrument (W3a
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8 sfm, e

2 2
Te + (l/nm)afm

2 2 2 2
of + (1/nm)o£m+ (llns)osf+ (l/nsnm)osf
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Tunvsdoy 2 afell swivuvuasy
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2 S M F a1 talunsawuaedn Suu \aanfiaey
Tuuuwsion 3 Wodud awduns
aaundeln q

3 s F&M - A e11eTun s unavln Su Wasuuaziaan
Tunadeuniela q uazuuussy fisay
Wodula 4

4 F S M A msnpavuudey 3 Wasulunis iniou
saw 2 ndvil amFudniSeuerula q

5 F M S A nuevuLUday 3 Wesull ahwm¥y Laafiday
¥n (Fsunguiifunistauniela q

6 F s& - A ueInUBsuLYdeY 3 Wesull am¥y | dniTeuusz
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7 M S F NaYBIAIEAUD U YRy LR 3 fini13vu
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* *
NUTINTT 10.0870 1.2028 8.9545 1.9634 2.6646  2.3208 1.72
- v o *
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