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ABSTRACT
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as true score estimates depends on the ability of examinees to
recoanize situations vhere they canr elisinate one or more
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guessing randomly. Previous investigations shov examinees lack this
ability, An instructional strateqy for teaching examinees to use

. prrtial information in takinag multiple choice tests under formuls
scoring conditions was tested on 280 fourth, fifth and sixth grade,
private 2and public school students from the Onited States Virgin
Telands. "his method is outlined and followed bv sections lealing .
yith the =dministration of pre-tests and post-tests and the provision

. of *raining to selected groups (in the form of an algoriths fHr

attacking-test ftems, and practice sessions with faneliate feedback\.

1+ e iAdicated & dg the final discussion of .research results: that the

technique wag suc®essful in training examinees to omit only iteas for .

which thev had no more than'a chance probability of correctly B

responding. References, figures of the algorithe and pre-test

practice items, and tables of descriptive statistics are appended.
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" Abstract o e 1
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The superierity*of ébrrected-¥or~guessing scores ove? number right scores

as true score estlmates depends on the ability of examlnges to rerogn1ze

::l1tuat1ons where they can eliminate one or more a]terna¢1ves ;s lnLorrect
and to omit 1teps where they wgg]d only be gue551ng random]y, PreV.OUSJ;
investigatioqs.show examinees lack this abi]it&.‘;ﬁhis study tested an
%nstFuctiona] strategy for teath{ng ezeﬁinees tp use partial informatieh_;?ﬁ
in tak{ng multiple choice tests'dﬁdér formula scoring conditionse'tThe;@‘

resu]ts indicated- that the technique was successfu] in tra1n1ng examlnees.

to omit on]y items for which they had no more than a chance probéblllty

of correctly responding.

y




~assumption that the exam1nees fo1low these directions and om1t only 1tems
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The purpose of this study was . to test the effect1vene§s of a’ tra1n1ng e

strategy de51gned to -teach’ students to use part1a?'1nformat1on wh1ch they'

may‘have at .their d1sposa1 when answer1ng 1tems on mu1t1p1e chonce tests-

—-b

EXd

Lord (1975) showed that using the correct1on for guess1ng in adm1n155 .

<
ter1ng and scor1ng mu1t1pfe\ch01ce tests would prov1de scores which would"

have hlgher 1eve]s of re11ab111ty and Mﬁ]ld]ty than scores obtalned using

‘number right d1rect1ons . Number right procedures ‘psult in a score wh1ch

is the actua1 number of 1f-ms the examinee mafks' correctly, hv]e thek

»

‘formu1q score: is th1s number of cofrrect 1tems mlnus a fractlon of the num- :

kY

- ber marked 1ncorrect1y (usually w/C=1; where W is the: number marked wrong

S i d

‘and C is the number of choices per. 1tem) In the” }Brmer(s1tuat1on exam1nees

" are dlgected to answer al 1tems while in the latter they“are d}rected to “

a

leave an item blank if they car make no better than a random guess at the

'answer The superiority of the- formula scorJng method ‘is dependent on the

a

-
L4 .

for wh1ch they would have to guess from among aJ1 ch01ces., Examlnees

\ A

who cou]d e11m1nate one-or more choices as 1ncorrect (1 e. had some partral

-3 o

1nformatlon concern1ng the item) shou:d guess from among the rema1n1ng ChO]CES.

However, numerous studies 1nc1ud1ng~those by Sher1ff§ and Boomer (1954);

Crehan, Candor, & Beckett (1976) S1akter, Ju]lano, & Sarnacki 11976) Cross

T T T T 9

and Frary (1977), Poggio, Amus & Leuy (1978), and B]lss (1980) have shown
that Suminees omit 1tems that they had a better than chance probabllity
of answerlng correctly and- were, therefore, pena11zed by the use of the
correction for guessing formula. This phenomenon has been observed across
grade 1eve15 from e]ementary school through university 1eve1s., Further,

Bliss‘noted that, in ‘the 1ntermed1ate grades (4 through 6) it was the
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higher aihieving-students who tended\to report having fo]]owed formula
scorlng d1rect10ns and were, therefore, penalized most often
It is poss1ble that formula scoring d1r=ct10ns (answer if#you know _nx:..
thing, om1t if you know othlng) make unreasonab]e demands on’ “the se]f-
| know]edge of test takers If this is so, formu]a scor1ng techniques woutd
tend to be- 1nappropr1ate for any mu]tlple choice test. In this case, testers
would be forced to fall back5on number right scor1ng techn1ques w1th mts
accompanylng decrease in score valldlty/or rely on other, relat1ve)y untested,
‘scor1ng technlques {see Frary, 1980). Hewever, Bliss noted that, there were
some students who did report complying with formu]a scor1ng d1rect1ons
and who_seemed to be able to‘make thesexd1st1nct10ns. This suggestr that
the aforementioned ability may be a ]earned ski]] and that it may Le
poss1b1e to teach this sk111s to examinees pr1or to thelr tak1ng tests usxng

formula scor1ng dlrectlons The purpose of th1s study was to test the

effectlveness of such a'teachlng strategy.

Subjects B - L , . |
A samp]e of 140 students was random]y selected from the fourth f\fth.
| and 51xth grades of two public schoo]s in St. Thomas, u.s. Vlrgln Islands '
and an add1tiona1 140 from two St " Thomas pr1vate schools for a tota] of
280 subgectst Members of each of these groups of 140 were randomTy assigned”’
"to one of the four groups of a Solomon Four Group des1gn (see Campbe]T and

Stanley, 1963). yielding 70 subJects in each group.

¥
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Pretest d1rectlons and adm1n1stratlon v

+

A test composed of 36 random]y selected 1tems from the Mathematlcs

Concepts subtest M-1 of Form 6 of the Iowa ‘Test of Bas1c.Sk1lls \Hleronymous
S % - -

and Linquist,. 1971) was administered,to two of the four student groups 909“(

(des1gnated "pretest groups”). This form'is-designated as ‘being most

’ appropr1ate for s1xth graders and had never been used *in any of the schoo1s

N

in whlch the samp]e students stud1ed Testlng two. th1rds of the subJects

~

’ above grade Tevel was done in order to obtaln 1arger numbers ov omltted
' responses than might have been ObtuiﬂEd were subJects tested at grade level
The test d1rect10ns were proaected on a large scieen and rd ad a]oud at

the same t1me. The portion of those which involved the method. of % or1no

<

to be used and’the manner of scoring are presented be]ow.
Your score w111 be the number of questlons you answer
correct]y m1nuS/fhe number you answer 1ncorrect1y.a
You should answer questions even when you are not sure

) - - , _
’ that your answer ‘is correct. This is especia]]y true

b

if you know one or more of the ChOlCES is wrong or if

. youshave a "feellng" about wh1ch answer is correct. ' ///
<N

However, 1t is better to leave a blank than to guess

C

——— — - °

o wildly, L, ‘ | LT
’Thése'directions are taken from,Davis'(1967) and'were found to be under-
standab]e to fourth, fifth and 51xth ‘grade students by B]]SS (1980). |
Examinees were dlrected to turn 4n their answer sheets and theﬁr/test//f’
papers when they were_flnashed. They were then glven a'readlng ass1gnment,
unrelated to the~test content, to do while other examinees-completed"the o

¢
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test. At no time were they allowed to look up answers to the test or allowed. .

-

to diseuss the test with,their fellow examinees.
After all e%ﬁminees had comp]etéd the pretest (never more than 35*
mlnutes) they were asked to put away the read1ng a551gnment and thelr answer
" sheets and test apapers were returned They were thfn‘glven red pens and
told thSt their ;scores would actually con51st of .the tota1 number of ttems
they marked correctly, regardless of co1or, and were dlrected to answer
all the items they 1ef:dg%a - t en 1f this meant taking a w1]d guess. Examine

ees were per.. tted to work until they had comp1eted the task.

Tralnlng procedures

/Z\ One o‘ the p:etcsted groups and one of the nonbretested groups was

chesen, on a chance basis to rece1ve the tralnlng strategy. Th]S cons1sted

of three hours of instructlon conducted 1n thre= one hour sess1ons, each
one onz week apart. The first session qccurrea one week aftef pretestlng
was conipleted. The training.strategy_consisted of three phases. eaeh taking
aPprnx1mate|y one hour. - ' ' - o
Phase 1 cons1sted of exp1a1n1ng the proceSs of fdrmu]a scorlnge the
presentat1on of an algorlthm for‘attacklng myit1p1e tho1ee questlons. and
the presentation-of the‘algorithm-in the form .of a f]dw chart (Figure 1) |
‘Examlnees were then provgded with samp]e mu1t1p1e chq}ce items, 1n 1ncreas1ng

. dlfficulty. to use in pract1c1ng ‘the use of the a]gorighm. The1r_1evels

of success were recorded so that each student cou]d npare”earlier and

later_efforts (see Figure 2)- '

"Phase 11 1nvo]ved the use of latent 1mage pri;hing tpchnlques. Students.

were provided with co]]ect1ons of mu1t1p1e ch01ce Jjtems, arranged in order of

) ..
‘

a
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1ncreas1ng d1ff1cu1ty, w1th boxes to the lTeft of each a]ternatlve. Printed
in each box was- a "C"‘]f the answer was correct or\a e 1f ‘the answer was -
wrong using a latent 1mage process in wh1ch the letter was 1nv1s1b1e until

\
the box was co]ored in w1th a spec1a1 marker. Students were d1rected to

l'

_use the item attack a]gorlthm to £i11 in the boxes of aJ] 1tems they
' N

be]leved were 1ncorrect unt11~they marked the box jabeled "C" or unt11 they
were left w1th a single. choice. The procedures were essent1a11y those

described by Pressy (1950). In th]S manner, studénts rece1ved 1mmed1ate

feedback’ as. to their success in using the a]gor1thm.

. Phase 111 involved the taking of two short practlce tests under

formula scoring cond1t1ons, fTests werevself-scored by students who were
" “then reouired‘to fill in'items they left b]anh.. These were also self- scored
and the proportlons of b]ank items marked correcf1y were llsted on a black-
.“mboard,and compared to the expected va]ues Th]S procedure of test1ng and |
se]f—scorlng was repeated aga1n, the resu]ts llsted “and the resu]ts of
‘this repeated test1ng were. compared w1th the resu]ts.of the first.

Posttest1ng d1rect10ns and admlnlstrat1on Y

s

A]] fcur groups were admlnlstered a 36 item test composed of questlons

-from Form 5 of - the Mathematlcs Concepts subtest‘of the Iowa Test of Bas1c

Skills. ~These were ana]ogous to ‘the items chosen “from- Form 6 and used on.

the pretest. Identical directions and procedures were used ]n the pottestlng
: i _ ’ . d . o~ LT ‘. N o )
. situation as were used in pretesting. posttests were administered three
weekS'after the.last'training session, e |

*

¢
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Results — . o, e

Descriptive data”

Descr1pt1ve statistics for the test scores of the 242 examlnees who
fomltted one or more ijtems are presented in Tab]e 1. O The test tak1ng
behavior. var1ab1e was examlned 1n two ways. F1rst the correctlon for -
”guessang formu]a was app11ed to the 1tems om1tted under the f1rst set of

-

"d1rect1ons. If exam1nees were us1ng partial 1nformatlon .as dlrected the
expected value of these "red-formula scores“ wouad be zero.: Secondt,the
proportion of those‘items prviousiy omittedQ but then guessed correctiy Was
determined. The expected va]ue of these scores: wou]d be 85 since there 2
were four choices for each item on the test. . These two'measures wou]d
.only be;]inear transformations of‘each other~1f.each examlnee had ,om1tted--i1
the same number of items. Iableiz presents~the redaformula scoreS‘and'
propor‘ti‘on correct’for each..‘achievement'test:administration. o |

Effects of pretest1ng f ": " S L--: 'J‘

A 2x2 ana]ysls of variance using unwe1ghted means technlques ggrrleu S
- out using pretestlng {group pretested or not’ pretested) and the 3resence
or absence of the tra1n1ng procedure as the 1ndependent varlables revea]ed\f"ev
~Zﬁb slgnlflcant main effects for pretesting or pretesting by treatment 1nter- .,
actlons at the « =.05: lpvel for posttest proportion guessed correct]y -
However, there were_ slight (- 01 < = < .05) main effects for pretesting, but .
no pretesting by treatment 1?teract1ons using red- formu]a posttest scores as '
~ the d\pendent variab]e (Tab]es ‘3 and 4). Whlle th]S signlffcant pretesting
.effect was d1sturb1ng, the lack»of any 1nteractlons and the absence of a9

- pretesting main effect on the other cr1tereon measure produced the dec1sion

2%
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tb continue the analysis poo]ing posttest scores on both variab]es:

- - ’

-~ -

- Effects oi-tra1n1ngﬁ : h | o L

: Tab]e 5 contains pretest and posttest red formula and proport1on guessed :

correct]y scores. In ne1ther of the pretested groups does the 95% conf1dence ’

4

1nterva1 conta1n the expected values of either of the critereon meaSures
*Hence; 1t does not appear that e1ther of the pretested groups were us1ng .
partial 1nformat1on 1n,the,manner,perscr1bed by- the test d1rect)ons\pr. to
"training. Posttest mean scores for hoth variables, however, show the expected
values within the 95% confidence 1nterva1s for the groups receiving the -
tra1n1ng on us1ng part1a1 1nformat1on The mean posttest va]ues for red-
formu]a and prbport1on guess correct]y sd%res are s1gn1f1cant1y higher than ’

;'\‘_.
"the expected va]ues (O and 25 respect1ve1y) in the untra1ned group as

. ) ]

j,1nd1cated'by the fact that the 95% coqf1dence 1ntervals for these means

do not 1nc1ude the expected va]ues ~ '

\

Theseidata indicate that dur1ng pretest1ng exam1nees, on the averagea

ended to sinit 1tems under‘formula scor1ng d1rect10ns which -they had a
% better than chance probab111ty of answer1ng correct]y On the posttest
L'however, the tra1ned group appeared on. the average, to‘omlt on]y thbse
'1tems for which thev cou]d respond w1th no better than a random guess. The

- -
'untra1ned group of- exam1nees cont1nuedvto om1t items for wh1ch they cou]d

N have responded‘w1th more than simply a random guessm

Discusr -.
LA

t The tra1n1ng procedure; des1gned on the pr1nc1p1e gf bresentat1on

- of an‘algorIthm for attack1ngf1tems W]th subsequent'pract1ce and immediate -

-k

10
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feedback, aPanred to be an effective strategy for trainingiexamdﬁees to
use partiaﬂ information when taking mu]tip]e choice testsz Thisbis
encouraging for a'number of reasons Lord'(1§75) has'shown theoreticallj,
that when examinees use part1a1 1nformat1on in the mann§r~descr1bed here1n,
formu]a scores are more valid indicators of true 5core than are number r1ght
scores Indeed, users®of testing resu]ts assume‘that examinees ‘are, making
their best'efforts when taking tests. "?This best\effort mustﬂdnclude}mahing
‘use of'all 1nformat1on ava1 ab]e when respond1ng to test quest1ons By'
def1n1t1on, then, exam1nees who are not us1ng part1a1 1nformat1on are'

1

not mak1ng their best efforts and th1s shou]d have a negat1ve effect on

- the va11d1ty of obta1ned scores. _
' Second “the resu]ts of this study seem to 1nd1cate that the ab111ty
“to USe part1a1 1nformat10n in tak1ng mu1t1p1e choice tests seems to K& a
' sk111 that- can be 1earned and learned rather quack]y and effect1ve1y:> If the
) resu]ts of this study were to be va11d%ted over var1ous popu]at1ons, schoo]s
‘ cou]d inctude such 1nstrqct1on as part of their basic curr1cu1a. . ' )
This study generates a number of unreso]ved quest1ons, however fFirst,
there is the quest1on of the stab111ty of ‘this tra1n1ng over t1me. Since°
the t1me between the 1ast tra1n1ng se551on and the posttest was on]y three
weeks there is no*ﬁnd1cat1on that exam1nees will reta1n th1s sk111 over
t;me. Second wh11e tests om the means of group scores showed ga1ns in. the
pred1cted d1rect1on, the var1ances of scores on both cr1tereon measures_was,—« :
certa1n1y not zero. There are o1fferences 1n the effécts of tra1n1ng/ o
among examinees Further work needs to be done to examine- exam1nee

character1st1cs that may 1nteract w1th the tra1n1ng procedures. lhe authorf?'
) : o . . - . i . - " ,/ I
\ L 11

T
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'suggests that a good place to begin look1ng for these could be among those
-\variab1es which tend to 1nteract with achievement, in. genera], 1nc1ud1ng
such things as past achievement (see B]iss 1980), conceptua] level. (Hunt, 1970)
l,IQ scores, - and socioeconomic status. . ,, )
| Fina11y, the results of this study need to be rep]icated among other -
popu]at1ons where previous studies have shown an inability of examinees to ,
”useapart1a1 Tnformation. Th1s study can be v1ewed as the f1rst of a -

v

'series to investigate the effectiveness ofwa particular teachihg strategy.<

v
)
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Table 1

/

4

N Achievement Test Pre- and Posftest Statistics :
| ?
} B , _
Pretest Posttest
1 ’ '
Group ‘ Formula score Number right Formula-score ~Numbér right
. ] l!fb ,
| - ) S | | - -
‘ R L;SD - KR-20 . X $D KR=20 X SD KR-20 X SD KR-20
.' ' £ -
Pretest/Treatment 16.83 8.10 .88 20.88 8.66 .90 20.88 7.10 92- 24,93 8.87 .89
(n=60) . PR _ , | f : b
* N {“‘:. 9 ~ \
R ’ . S © NG '
Pret?st/Contro] 17.63 8.82 .90 - 22,20 7.03° .84 - 18,87 7.53 90 2376 6.24 ..88
.-{n=68) - , . i S ‘ e _ _
Nonpretest/Treatment 20.51 7,77 91 24.85 9.62 .89
(n=55) . _ e .
NoO e trol 15.11 78127 .93 +20.71 - 6.91 .87
JERJKZ;St/Fon ro . e | . S | 8

uo;qem:d;uI.IEIQIEa
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: TABLE 2

Summary of' Red-Formula and Proportion Correct Scores

-~

4
X ) Pretest _ o Postteit
Red-Fo"rmu:!.a. Prop. Cor. Red-Formula Prop. Cor.
Group X s X SD _ X sD X SD
A / ' » 14
' Pretest/Treatment " .74, :1.61 -.35 .29 .17 1.11 .26 .21
(n’SO) ‘ N :x,w .
- N L .
Pretest/Control 1.09 1.78 ..37. .27 1.21 1.81 .39 .27
(n=68) ’
‘Nonpretest/Treatment ‘ o .05° .92 .28 .15
(A=55) . 4 \
¢ sripretest/Control R .56 2.56 N33 . .30
/0 (n=59) b > < ) '
| R - T oy
‘ . .
ER
- - - . w
. [}
v I N o v :
) '.ﬂxvﬁ N : ‘a
. L ’ M .
s () . ‘:
. :
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” ) Table 3
Analysis of Variance Source
\\\ Table fof,ﬁbdQForﬂula Scores : .
Source - -+ - 88 - as MS F o
: | , - .\
P . . v, N :'/
Pretesting - " 9.758 1- 9.758. 4,93%
Training : 34,972 1 34.972  17.67* '\

)

Pretesting xfTraihin§‘¥“47428- ——ﬁl;~v_4*123_“m_2¢;&;q‘v___“ g

“Within cells .. 471.039 238  1.979

T — - . -~

* p<.05 o ) ‘ ' .
,. N " ¢ A
-l‘ M “

T

L
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. ' ) ' _' Table 4
.
Analysis of Variancé\ébgfce
Table for Proportion Guessed Correctly
Source . . ss dfﬂﬂ.-r’MSjﬂ ‘ F.
 Pretesting .061 1 .96 1.15
Mraining . 303 1 303 5.71
Pretésting X Trai%i 1 .182 3.43
Within cells 7 238 .053 .
———— ,Q
* p<i05 _;
v &
’ , .
) -55
_ C/ ; . R ,
- £l "‘J - :

* oAl
el L
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. e ;\\ ,, | TéBie'S\' o - R
. P;oled Q%etesf.gndgpdsttest Red-Formhla' ’ -
and Proportlon Cprrect Scores b
. - \ . : { SRR >
B \\ . NS X, 95% confidence
. T . interval -
Pretest '
Red—FBrmBla Scores ﬂ v
.Treatment Grou§ 60 . .742 | .326 o 1.163
| Nontreatment Group y 68 © 1.090 ;863 to:1.512
wm“impfeportloﬁméﬁessed Co;rect@y B }
. .Treatment Group 6p_f 351 ~.277 to  .425
Nontreatment G;oup . 1683,‘ .365{£t}30i'to ;429
Posttest ' , - “
Red Fermula ‘Scores - 3 %'Tr - - (}f-
'ﬁ Treatment~Group o .fls ‘u‘.ll4n— .076 to .304
Nonﬁ’re’aémerit Group 127 ...'919," .618 to 1.202
; | Proportlon Guessed Correctly - | ’ o
theaitment Growp 115 - .275  .241 to_ .309
'iVWLNontreatment-G:oup, : ;27' »“;361 ‘;;305 to ".414
S
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! Figure 1
Flow Chért of the Itém Attack Algorithm
'~
N\ /
READ QUESTION -
_\@4
R
) | v . m . .- ~
Do yvou KNOY THE Yes SR |
. . ANSWER? | ANSWER THE . |-,
o . « QUESTION . | ©

"LEAVE THE |
ITEM BLANK |

CAN YOU ELIMINATE ‘A
CHOICE AS INCORRECT

~ v

g

“| ELIMINATE THESE | ° = °
" CcHorces - . | oL

N L

. . B i ] 3 ‘ R -
& ‘Qh*  GUESSAFROM AMONG THE
. OTHER CHOICES .




Paftigl-lﬁformation

B 19
Figure 2 '
B Model Phase I Préctice'Page .
THE CAPITAL CITY OF IOWA IS
A, ALBANY - ‘
B}KDES MoINES |
¢, Sourx CITy. T
D, WasHingToN, D.C. | | o

A"

. l{vDo -YOU KNOW THE ANSWER’ - |
A: Yes - MWRITE. THE . LETTER OF THE ANSWER HERE;

B No - GoToster#2 - =
2, CAN You ELIMINATE ANY OF THE CHOLCES AS BEING wﬁbNé9 |
- A Yes -, LisT THE LETTERS OF THE WRONG ANSWERS HERE.

'.'f

=

: NOW, TAKE A GUESS’ FROM AMONG THE CHOICES YOU DON T KNON .
ARE WRONG AND LIST TRE\ANSNER HERE. . e

4

B, Noo - Go ON ToO"THE NEXT_QUESfION:=



