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Facet analysis is a collection of procedures tor.

/

' .

AN INITIAL>RACET ANALYSIS OF THE
- FYGSP-WORD.-ATTACK.TEST * ' - . '

.

- /

The content of a test item is assumed to have two

the stimulus and the response ootions. For the FYCSP word

Weiser, 1970).

i’

for each facet is defined:

f

. s )

,-‘-"

as the distractor‘attractivene;:?x :

Facet analysis involves identifying characteristics (facets) and

¢ to describe a distractor a similarity

A

attddk test, the stimulus is-a spoken word which can be comstructed from
word elements using one or more phenetic rules. For a reading comprehen- °

sion test, the stimulus may be a selected reading text-(Schlesinger and

A facet is defined to be a characteristic on which the

~—
P

stimulus and an optior can be evaluated and compared. .

Al
&
\

-

C‘;l el

" hypothesizing which are significant in explaining response patterms. Re-

o

sponse patterns can be described quantitatively several ways. A similarity

if the option and the stimulus are
identical with respect to facet (i)

[
~

if the option and the.stimulus are
different

»

(1)

~oh
~

The proportion of”résnondents\thét selected a distractor is referred to

-‘.
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. Data Source . o ) ’ .
The data available for analysis were the zYCSP‘criterion cicvciseg . ‘
. . ‘ :

from a sample of 10 classrooms selected from tﬁz 1970-71 Quality'Assufpnce

. ' ° 4
- p;gject. Dara from 362 students were availible from the first two units
. with the‘sample size shrinking to 98 students by Unit 10." ‘The initial .

o

. . Lo ,/ N
use of this data was for developing procedures to.handle efror conditions

v

%T N in IMS input data (Héoper and McManus, 1991). To meet the needs of that

. study, criterion exercise data were scored using procedures simulating
& N

- s - . .
the output of optical scanner interpretation of student responses. Thus,
. « % ) ’
some responses were scored as multiple-marks in instantes where a human
’ 4 ‘

couid easily distinguish that the student meant to cross-off or e%;se
Qone response. ngever, this was not viewed as.consequeqtial for the
o purpos;s of this preliminér& analysis. , ® “
‘ - * ; : *» (
‘ ‘ The sample of test items consists of the 50 word attack items (five-
per-unit) of the 1970-71 FYCSP qgiferion eXerciées. Eéph item had three ,

.
I N
A N

response options resulting ih a total sampié“gize of 100 distractors.

°

-

«
. ,

+ ..

‘.

* ) - Possible Facet Structures ) . ' T

All of the stimuli for the word attack tests are composed of three

4
o

. 4 . .
, grapheme units--an initial con$onant, sound, a vowel soynd and a final
. 5 :

[ -
e 3

consonant sound. In word attack instruction, Howe%?r, each word is
. \ <9t - ;

treated as an initial consonant sound and a.final vowel-consonant sound.
: . . s A SEHe

3 . . 2

Thus, both a three facet (C-V:C) and a two féqet (C-VC) structure appear

e T ‘plausible., ’ .;/) } ) - : '

b e
-

i e R N . .
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The ‘three facet structure results jn seven classes of distractors,

L2

all of which are represented in the sample of 100" distractors but with

a very uneven distribution (see Table 1).

tors For the two facet structure are formed by collapsing the three facet

classes:

(0,1,1) =>

[(1,1,00]

h (091)

/

The three classes *of distrac-

o ’

(1,0,1) =>

(1,0

11500)] | |
T0,1,0)1 1 ! ! o P . 60
(09091) => . (090) R o
(0,0,0)] ° N

3
4

.
For example, if the word "sgt"ais sounded out by the teacher as a stimulus,
possible distractors would b

classified /as follows:
& v . r ~ 0

Three Facet

. Distragtor
‘ . Structure

°(0,1,1) . .o

~ . (1,0,1)
" (0,0,1)

(0,0,0)

(1,0,0)

(0,1,0)
(1,1,0) -

o'

Guttman

Hypothesis \, B x ‘
Gutcman has suggested the. follow1ng hypothes1s, \S
U \,\ ’

.the degree, of aftxact1on of va’ aistractor increase

monotonely with its 'degree of 51m11ar1ty' to Ehe corre
" (Guttman and Sch1e31n§gr’ L967) > K
L ~ “ ‘f _ - s
° ‘{; } -
N -
T oap . 4
; 1 L \ 5 s .
o Lo - ° - :
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*
Let A(S) represent the hypothesized relationship between.degree of

“
b4
’ o

-

similarity and atfractivengss, the following partial orders are then
g -

) ) prédicted: . e . .
' " A(1,0,0) - C
3A<1,1,0> > 9400.1.0) > A0,0,0) 2)/
. A(1,0,1) s Ao o 40,0,0) (3)
. A(0,0,1) ' . '
A(0,0,0) W

A(0,1,0) >

A(0,0,1)
what séronger hypothesis than these:

>
-
»
o
3

A(0,1,1)

a(_:A.\
= =

some

. Guttmén actually proposed a
partial orders. Define the lével-(L) of a distractor to be’ the number
] S .

e
\
<
-
’
.

)

of s, values for an jtem equal to ome,
b3

: L = e
. 5; + 8, F 8, + s o
. then the attractiveness of a°distractor is predicted to increasé mono-
t to level.. . ‘ ' . N
v .. t “.
. 4
0 (.

tonely with respec
\

S .
Predicted Effects of Qther Variables
It is expec;ed that bther‘v;riables, in addition to djstractor-
It generally is antici-
. L

Lo

similarity, may affect attractiveness.
P : .o y -
a student

b
. stimulus
' ;Jpated-tth the attractiveness'of distractors will decrease a
- 5 . STy a .
. W ‘e R -
progresses thnqqgh a. program due to learning. , It ;is expected) that this
) ’). T . R . r,
, A ragélof decrease will net be co gtant but be grea€est for the initial
_}s ,"';:' ° - ‘\‘: - - 3‘ . - T
: Afnits, v, t ‘ .
H e “ L. % . ) .
: r N . ° L4 E , , .
i e It is expected that, if the student does not know ‘the correct answer,
AV . . ' - . -
i . ; ‘ X ‘ . ) : i
= ; *  he will have a tendency to pick the first option., As a résult of learning,
1 t » .
. / b ! ) . y i
) f this tendency should be less in evidence ih later unit tests. ‘.
-, f L 4 o . ° ..‘ .
A, 6 -
R DL ‘
- ) d s '
v oy (.
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‘ S . TABLE 1 .

| - e . - :
Frequency of Occurrence of Distractor Types as a Function of Unit and Position

(Three-Facet Structure)

‘ Type of Disfractogl ,
‘. * UNIT ' " Level 2 : Level 1 Level 0 N
. (1,1,0) (1,0,1) | (0,1,1)}(1,0,0) (0,1,6) (0,0,1) } (0,0,0) : A
. 3 5 1 ) 1
1 0 0 2-0-1 | 2-2-1_| 0-0-1 0 -} 0-1-0
2 4 2 | :
1-0-1 0-3-1{ 0-1-1 | 1-0-0 | 0 0
' \
1 5 1 1
0-1-0 2-1-2 | 0-1-0 0 0-1-0 0
P 4 2 1 1 - )
’ 1-0-1 0-gs2*| 1-0-1 | 0-0-1 | 1-0-0 0.
4 &R
- 2 J5e-A 1 A2
. 0-1-1 1-4-0%| 0-0-1 0 " 2-0-0 0
- 1 - s | 1 1,
6 .0 0-0-1 1-2-2 | 0-0-2 | 1-0-0 '} 0-1-0 0 _
1 2 s o 2, ’
7 1-9-0 2-0-0 1-1-3 | 0-0-2 0 0 0 N
l-'w' T 3 LY,
: 2 - . \ 4 3 )\ 1 ..
‘ 8 2-050 0 L 1-1-4" ] 0-1-2 | O 0 f 1-0-0 :
_ 3 SRR B 1 -
9 1-1-1 0 2-1-1 | 0-0-1, %] 0-0-1 | 0-1-0 0 -
P -1 - 1 5 2 - 1 ‘ €.
: 10 0-0-1 1-0-0 2-2-1 | 022-0 1-0-0 0 0]
10 | 4 21 6 | "6 | 2 ‘
Totals . 6-1-3 5j2-4_ 12-17-15§ 3-7-11 3-0-3 3-3-0 1-1-0

p ’ . .
-~ - 4 1

‘Notes: ‘Total fbn a dlstractor type for ‘a unit is given in the upper number

“

o ’ Positional breakdown, left-center- right, is given below if, the ce11

N ) was not empty. -
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Aruitoxt provided by Eic:

3

in predicting attractiveness will have predicted positive Beta weights

. -

: ] 2

’ U = - unit number for test contain1ng the item,

in a linear'regression equation.

1f the distractor 1s the.third option.

The s1m11ar1ty of the two distractors for a item is expected to

v . .
()

have a secondary effect on the attractiveness of each distractor. it

is hypothesized that inter-distractor similarity reduce’s the attractive-
ness of each distractor. Thus, the most attractive distractor is pre-
dicted to be one which is both max1ma11y similar to the correct response

and different from its paired distractor. A distractor similarity vari-

s ¢

“able (DS) is defined to/be equal to the number of fatets for which the

.two distractors are idTnticalj

- Py * 0

Regression Analysis

ov
*

o 1 ) * F) B
&> > ) %.
Table l_gives the distribution of distractor type by unit and by.\

’ £

-

position for the three-facet structure. The column totals indiéate that

the overall occurrence of distractor types is quite unbalanced. Further-

more, the occurrence of some of the distractor types-does not appear ‘to

be uniform across either unit or position... Comparison of observed mdan
attractiveness could,be misleading due to the high frequency:of empty

cells: ahd a. confounding of effects. The hypothesized effects of similarity,

unit and p031ti¥n were T felt to be best tested by comparkhg the predicted

£
attractiveness of classes of distractors.

\

) A if the distractop is the first option: P
s PD 1f the distractor is the second option.

[ 3 f
' ~_;6'. ° : 2
. A AN} H 1
. . Y
. ° 7 ‘sey
.o ) . ' 1 ’ ‘
Variables are defined in such’ a way that their first order effects
P L
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z ;4,Lf*stepuisg;4ingax_xgg;ggﬁian,as eﬁployed to generatg:predictive
equations of increasing complexity. . As Hisplayed in'Tables 3 and 4, a,

linear model with main effects only was first estimated. All of the
s . ’ e * . o

Beta weights were positive as predicted. This indicates that., if onl%
’ ¢

o the main effegfs are considered, each of the variables effgpts the

attractiveness of a distractor in thé predicted difection.

Adding the firet order interaction e: cts significantly increases

‘the variance accounted for by both regressioﬁA?quations. As predicted, ™'

the Beta weights for the interactjion of unit-and position cUxﬁb) are

positive. This is the expecteg result if the position effect is most

£

! ™ [
v * in evidence for the tests early in the program.* & ’
' . . . '@ ’ -
The interaction of a similarity variable, for a facet, with the unit
, Y ’ N . - W, . - ¢ &
. .- .variable -is predicted to have a positive Beta weight if it 4s expected

gfthat the student population will evidence s reduced tendency to pick
. . 9

! distractofs, with that similarity, om later unit tests, Thus, if students
4 . . ‘

v

s
A

* learn to'reject every class of distractors, positive Beta.weight§ for all

(sti) terms are predfbteq} 1f, however, students uegd to learn to reject
.j . ) . -
; . some classes of distractors and not others, then spmé of the Beta weights

may be zero of negative. It is seen that the Beta wejghts for (stl)——

‘e
o 3

interaction of unit with imitial congonant soufid--is negative, Possible

implicatioﬁz of this result.will be discussed later..
. \ .

.t

The distractor similarity (DS) variable and the second order unit

b4

effect (UZ) were added last to the three facet model. ~ The variante

¢

-
-

4
increasezdue

¥d
'y ’ r

to QUZ)lT The sign of the U2 Beta weight was positive as bredicted.

° 0 ’ ,
. .

. s -

accounted for was significantly increased with most of th?L

-r
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Examinatfon of the type of ‘distractor Similarities occurring revealed

®
i
N .

-

ERIC

Aruitoxt provided by Eic:

v

that there is probably a cenfounding of distractor simiiarity with the |

i

3

] Qariables. When' the two distractors in an item exhibited a similarity

,in one or more facets, with but a single exception, they shared that

similarity with the correct option. If the two distracto%ﬁUﬁad two
. - ' - “

. «

. -

identical facets, they were alwafs the vowel, final-consonaﬁ} Rair.
. S . . ,

There was only one occurrence of a distractor similarity occurring in

”

v
L4

the initial consonant sound. Due to the apparent confounding, interpre-

tation of the distractor similarity Beta weight was not attempted and

the second order effects were deleted from the two-facet analysis:

Discussion of Results

l" 0
£ Table 2 contains the predicted attractiveness of each class of dis-

a

tractors, for each unit, for the ' three-facet modéel with the podition and,
. R

( . .

distractor similarity variables set to zero. Figures 1 and 2.compare

. -

)

! . - A 2
the observed mean attractivenessiof the two vost frequently occurring
. LY .

*

< N 2

' ‘\A

classef with the predicted values, 4

The partial order hypotheses of the relative attractiveness of dis-

tractors are supported by the Table 2 values. Of the 90 partial order

~

'predicéions, only seven differ from the values predicted by the regression

equation, °

“

-

P

f the 30 additional order predictions generated by the "level-..

of-distractor" hypotheses, 4 differ from the regression predictdions-

These 4, however, all occurred in the comparison of the two most frequently

1

occurring cldsses (Figures 1 and 2) and thus constitute stronger evidence

R
[ P ¢

,of th%%;:iﬁgggs of the "level-df-distractor” hypothéses. .

-~ . *

f I I R ' . N

«

J
N
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‘ . .o . ’ = TABLE 2

- -y r "
Predicted Attractiveness of Distrdctors.and Frequency of their Occurrence’

for the FYCSP Word Attack Test.

.
@ < < . 3

; N ‘ . - - kS
", ) ) Type‘ o\fl Distractor ’ .- . ..
.. o Unit - Level 7 ¢ e ) . Level 1 - / 'Level 0
. C (1,1,00 {(1,0,1)} (0,1,1) {*(1,0,0) | (0,1,0) | (0,0,1) (@,0,0)
1 | -us | .1 | o186 068 “l103 | .09 | .03
- ) (0) (3 . (5) BEY) < (0) . (L
‘ 2 ~.09¢ 130 | 4150 .056 .077 .071 .018: .
' : @) (2) @ | @ 1 O '(0\) 1 O
— o .077 .113 120 . | 047 .055 .051 .005
: o e (5) | (0) O | O
5 4 1 .06l .100 094, | .042 <| .036 - | .035,|-.033
3 @ - @ @. | @ | m W | o
' N - B 2,050 .091 072 | 040 | W21 .022 | -.008
g 0 -} @ -6} M) (0) ), } ()
P - s | .os2. | .085 | .os2° | .o42 | .o10 | .013 [-.010
, N B *. (0) (1) (5) (2) @H) (L) . (0)
7 037, | .084 037 |..048 - | .002 .008 | -.007
| RROT B¢ ) |, @ (0) © | -0
8 1 .0364 | .085 .024 .057 -.003- | ".006 |} -.003
tow 2y (0 4) “(3) 10) 0) .- ..ﬁ('l) )
9 | .03 .090 | r.017 .070  |-.003. |+.010 .009 .
\ (3) (0) @) - (1) (1) (@ [ (0
, 10° . .} .os6 -| .100 013 | .086- | .000 .| .014 < .022
. oty o (D) (5 I (2 (1) 0y (0)
. . —- : ' —t
Total Number - _ N A . B ,
) . of Distractorg 10 "11 44 2l . 6 6 2
"y%" L 1 £ : »

e«

o 3

‘Notes: (1) The frequency of occurrence of each type of distractor by unit

2

S , ,
3 indicated by the numbers ih parentheses ot
o - (2) The Beta weighﬁs for the :full 3-facet lpodel (third column of
! . Table 3) were used with distsractor similal;itys;and position set ¥
: 2 : ‘e S
“-’. : S to zero., ! .ot . L
v v . . ) .
@ . . . '
14 _'Q
3 = . N " , . N [}
. . ' > $ .




Figure 1,

v 1Q . * “\
Attractiveness (A) as a function of program unit for dlstra‘t‘rs with *
correct initial sound, type (1,0,0) e < :
. . . \'\,« . .

. Solid line - Predicted attracLivenesé
, X ()

- Observed average attractivepess ,and sample size

3-facet full model regression’

Figure 2.

Attractiveness (A) as a function of program unit for distractors ‘with \

correct vowet-consonant final sound, “type (0,1,1) . ‘.

N

S S Solid 11ne - Predlcted attractlveness
X ( ) ., = Observ®¥ average attractiveness andcsample size,
& T

X(2) .
: x(1)

1 S L {d q

6 7 8 9

c3-facet full model negressioﬁ
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i -7 11 N i
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‘ ) - It seem\s hkely that the "level—of d1stractor" hypotheses will not Lo
» M . RER e * - PR Lo g
. b ‘. | i

3 ) be supported in any Lnsténce where one facet 1nfluences attractiveness "4

< B . .--
A~ - . 'a V-6

LI VA to a substantxally lesser degree than the othex faeetsu\ For the word

B E B . X
- ’z L - -':',‘r ."' - ~ ¢

v - ’ attaCR test, the relatrwe.effects of’ thé“facets aegmed to vary" over
. . . ’ : -':‘

\ .
o ol 0" - N ———
t 1me N s L. - P vt

K L] 'r« .
o . St .

> . « = - . v . -

e ek ot . Tt RASNey
DifferentiaL%learning is.a;potential interpretation of. the noticabLe'
IR . . . . -

S _/§\ d1fferences 1n slope b&tween the regressxon equatxons for the two dis~- e
, )

.

- tracth types plotted 1n Flgures A and 2 1f such is the case, 1nc1usion

. . , . . e el

of a word may be a desirablé program mod1f1cationa (It is(possibleﬁ how- .

~ ™~ .
.\\ - - i hd

ever' that the obseived changes in dxstractor attract1veness across units

] v, s . N ™l .

« ¢, is due tb a tendency td speed up test adminiétration In the‘latEr units, - o
. ¢ ' " . on . . AR

-
‘ 2 o
[N L .

. * . -~ [
a R . w 1, .
" 3 Facet Design . I . - .. .

o > .- -
&«

éystematic rules for constructing sets of distractors according’to~ ‘ .
‘ .. - °

.’ ‘_ ‘ r an a-priori choxce of facets constxtutes a facet des1gn. Tests based-qn

h {3 . |a faci% desrgn have the folloW1ng advantages over the usual multiple choxce/

Tt . . - T
ot . teits i%Gut"tman and Schlesxnger 1967). . '

i
. P of mote practice in/decoding the.medial vowel'and final consonant.sdpndk. )1
1

‘e
. x . ' .
o, SRR I Successful predict@on of'relative empirical difficulties of .
.. ” > ; M ' ) , ."-/ ot ;- .
: S d1stractors _ : ! : ~ e
u” - . B W i
: 7. Reduction of variation in test results. due’ to y des1red factors. 4
‘ / L ~ . .
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