
11.R REGRESSION VIEWPOINTS 

NUMBER 2. WINTER 1N7 

• ,f. ,. ; 1, .,, " ' .,, · -...�. 
The Use of Multiple Regression In Evaluating 

Alternative Methods of Scoring Multiple Choice Tests 

Gerald J. Blumenfeld 

Isadore Newman 

The University of Akron 

Echternacht (1972) has reviewed a substantial body of lit

erature in the field of confidence testing., Confidence testing 

refers to methods of weighing responses so as to reflect the 

examinee's belief in the correctness of the options selected. 

The intent is to maximize the amount of information gained from 

a.given set of test items. Lord and Novick (1968) state that

maximizing this information involves the manner in which the

examinees respond to the items, specifying an· item s;or'ing

rule, and combining items scores into a w�ighted total score.

Coombs, Milholland, and Womer (1956) and Ebel (1965) report 
· ,11- ; -�;'.\\ '•:/:•,\\1'-' 

higher reliabilities for the confidence testing methods they 
',��!� . ·: \ 

employed when compared to traditional scoring procedures. 
' ; / 'f' 1'� .. ,, j 

Echternacht's review (l972)suggests that while higher reliabili-

ties havo been found, some researchers have reported lower 

roliabilitios (llambloton, Roberts, and Traub, 19701 Jacobs, 

19711 and Koehler, 1971). 

In most studies only increase in reliability has been used 

to evaluate confidence testing. Minimdl attention has been 
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to validity�· Archer (1962) ''has· reported lower validity';f�; 
Hambleton, Rober�sf·:��tT�aub, (1970), have reported l"1,�--.·_:,1.·,1.!_·_ .. �_•_J. ."h/.if,•�,.ir�l.p,)!i•,:,t�t.l.7·,•t�f-,l•t:·.,,, .. ,v-i, , . • ··.: 

higher� vali�i ��. ·i!;�h,�:,P�f,��;:;J:�·f;J�{�
..,
:p�per; is·, to. _provide 

specific examples of how multiple regression analysis could �· •.\.,• ,·, :, ; ;·_' 
used to analyze item disc�imi�ation, item validity, and test 

validity when confidence testing is employed. Current prac

tices tend to utilize apriori scoring formulas rather than 

maximize the predictiveness possible with the obtained data. 

We will also:�ciggest that the application of these methods 

may require the·d�v�lcipment of multivariate techniques for 

assessing test reliability. .: • • •. r 

Method: Data Collection 

Subjects and Measures. During the spring quarter, 

sections, 40 students per section, of one of the author's 
! ;;. �4,, ,·; .· :·� ':} /.f,' \.' 

i 
'j 

undergraduate test and.measurements classes were
. • • rr ,.. • ,. j 

, 

lect the data reported, Students were required to pass 25 

M-C item exams covering objectives from each of 6 instruc

tional module,. Each module included initial and remedial
�j :1 

exams. A ,core of 80 percent correct was required. A teaching
·, r ' .:itt: 

projoct was also required, and two of the assignments associat,ed 
1 r . , '1 ,,,, ,:!'r,i,' .• ·\�l

with that project were used aa independent criteria for est1�1.

mates of validity, Only the initial exam of the first three it 
modules was used. 

Modules 1, 2, and 3 involved a) types of tests and 

fication of educational objectives, b) objective test items, 

and c) anecdotal records, rating scales , and check lists 
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,q·,' 
t,,' :,>:;.��'.-

(including the ana'lytic�l' scoring of es'sa'ys), '"re·spectivJi§'tti

The two assignments used as criteria for assessing, val!dity' , ) '• ·�::i • • '\' ' ,· - ., . � f1,,{' \ 

were 1) the precise sta.tement of a "higher-than-knowledge" 
,., , r ' ; ' ' ·' _, , ., , • 

behavioral objective; and 2) a three-column table containing 

a) a higher-than-knowledge b�havioral obj�ctive, b) .a descrip

tion of an instructional procedure appropriate for the

objective, and c} a measurement .device which agreed with both

the objective and the specific instruction proposed.
, /• ,, ' '. 

Success in developing such a three-column table is one . , 

of the �ajor objectives of .the course. Therefore, use of these 

project scores as a criterion for assessing the validity of 

the exams is appropriate. 

Scoring Procedure. Students were required to respond to each 

four- or five-option multiple choice item twice. They indi

cated the option they thought least likely to �e correct, If 

the correct option was selected as most likely to be correct, 
'., •• '< : 

• , ' .f ,1 )::( : < •)·· • , 1, ; 

tho item was scored, two poi,nts 1 if th.e correc�,.�,Pti�I\ �:�I
selected as least likely to be correct, the item was scored 

- ,.>' •• '· .·.� -)i' , ,,· ) ,-'� •• ),_,,,,,�\ /":- • • ;�tiirt"f.� ·; 

zero points, if the, correct option was neither.selected as 
, i . :.1, ;_. ;- :�·····,x1,:,.1:r> J.:i J·.-r·.· ,fJ1l(;l\Zt�·J;�1��·f ·-,-,:, 

most likely corre.ct nor least likely correct, the item was • • .  ". ..�)it:·· ·,�. • ·,.\rt•'·'>·,· �r·J¥>,:�.��f 't�J '"'. 

1cored one point. 

Tho 1tatement of a behavioral objective was scored on a 
'. ' � t • �Y) / 

' 
'·,: ,_ ,-/ (,,i</'! \ ' f 

zoro to five point acale, The objective had to be stated in 

be.havioral terms to receive at least one point, Inclusion of 

stimulus conditions and required standard of excellence added 

one point each. If the objective was ab the higher-than

knowledge level, this received one point and the omission of 
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,;.aqy Jr�;,�r.�n,qe ... to i�st,ructiol}. i;ecei ve,d .on,e1 point. 

:,. ··• ::.t h::.v.. •• ,. : . . . � .. ' ..• 
The three-column table was scored on a zero to three) 

'r: .-re '" 

point scale. The objective had to ·describe 

knowledge level behavior or task to receive at least one• 

point. If the proposed instruction agreed with 

a second point was awarded. If the measurement procedure 

and device agreed with both the objective and the 

tional procedure, a third point was awarded. 

The authors scored the objectives' and the 

tables independently. Discrepancies were discussed 

common score could be agreed upon. The independent 

resulted in agreement on more than 80 percent of 

Discussion was needed on the_other 20 percent. 

Results and Discussion 
' 

, 

Vali�ity estimate� were calculated on two separate 

criteria. The first criterion �as objectives that the 

students wrote which received �rades i•nging from 0 through' 

S, The second criterion for validity estimates was the 

students project score. This project consisted of 

behavioral objoctive, doscribing how tho objective would be.· 

taught and how it would be tested.· ( See method section for 

more details). 

Validity estimates for each of the two criteria were 
'·, '.;� ' 

calculated four different ways. These four methods were 

applied to each of the three tests. The first method (the 
lC: , 
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traditional method).· simply correlated (r) the subject's total�' ,' 't": 
score on each test separately with the score they received 

on criterion one (objectives). Under this condition, the 

test scores were arrived by traditional grading. Each item was 

graded either 1 if �orrect, 0 otherwise. 

The second method was identical to the first except in 

this case each test item was graded in the experimental manner 

so that the subject could receive for any one item either O, 

1, or 2 points. (See method section for further details). 

Here;· as iri'the first method, r was used to obtain an estimate 

of the predictive val'idity. 

The third method used a multiple linear regression pro

cedure to estimate ,t_h,e predictive validity for the experimental

procedure. Th�s method differed from the second in that in 

the second method, each student received only one total score 

for each of the tests. This score was arrived at by summing 

the total points earned on each test, separately. Iri�the third 

method, instead of having one predictor variable, the total• 

test score, three pr��ictor variables wer'� constructed· by 

taking a frequency c�'unt of the number of quest.ions each student 

received full credit (2 points) for, the number of questions 

on which each received partial credit ( l point) , • and ·.·the t ,., 

number of questions on which each received no credit (0 points). 

In this manner, information was collected on how many items ·:on 

each test each student received full, partial, or no credit 

for. This information then was utilized in the following 

equation: 
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Y1 = the score received on the ,Q
l::>jective�':

- • � . ,.,,, 
' 

' X1 C: the number 
''-

} 
of ,O' s  each student 

',:�/}
received 

I' 

X 2  

= t he numbe r  Of l 's e ac h  studentrece ived 

X 3  = th e  number o f 

2 's each studentreceived 

U = 
l if th e  subject is in the sample, 0 if otherwise 

ao, a1, X3 =, p a rti al r egression
E i  • er ror vector (Y1- Y1)

: ' ' ' _!  ! ', , ,  •• ' ·) "r .,, '· 
Metho d four was exactly the same as the third method

·n i ,::, '\4' t.'t L r � r.1 ::·":\;•.� ... 1 • .r multiple regre ssi
o n formula. T h e s h rin

k

age f orm ul a  us ed

Whe r e: 

.N,:
1
,, • it,he number of· ind�pendent observa

tions

� • the n u mb er of pred ic tof variables

Meth od• one through four wore du pli cated exactly using
a e  the c riterion, 1core1 on the project in place of scores, ,�
ob tained on t he object ive,. T heae reaults are presented in
Tabl ee  l and 2.

1
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Inspection of Tables 1 and 2 indicates that method two 
' ,J. ;':' Ai,' ,, :: ; ,i ., ',,,' ;'. <·, •', ' �:; _,. I 

produced a higher pred�ptiv�, vali5iity estimate than did method 
� . :,_,� t,,:,v ,'>e•:•,'t,: t;�::;J ; ,, !,;:-: one, four out of six times. (This was found not to be sig-

·1, '"'I" ':.>( f /'.1 ;; t}"-''f''' f1"'-i'.fif'.f'j ,. t<�V�� _,,, '/:..' :·.J �i4""/�" ··1 ' , 
nificant as a Sign Test "was•;·used). , 'f.i'ethod···th'ree; the '·employ-

ment of the multipi� 'r�gres:�ri�· f�cih�fJife::;:•�a:�··�foliri'a :t6 
,�·.;, ·: '>·'JJ,,1�.;.) �·;,:'!:1;. '.:l ·�li.i.,}. if i.t.'f%Jn&':,-::•"·.ff:-.'i'''.. �;s,,..-�'.., produce higher predictive validity estimates tl:ian··ooth methods 

'i. - ;�, ..• : .. ·.: .. ·./:· ,,, . .:,.;,,.,) ft,_;:, � :-.:.' 
one and two, six out of six "'times; This was. considere'd' 

significant since the probability o:?'t�-� Sig;';rf;;tf1��; .i;,,,J' 
:i, .(t-. ;-.:, •t \:�:,):�:l ·.t :l�1-: ::t n), , :;,,�:>1:::tr.,:t� , ",p�;-:-r-' ; b r-:;,1¾( :::,�t;,. ;_ p = . 0156. Method four, in which the R was corrected for· 

shrinkage, was alse> fo�id to produce hi���f'·\�Jd1ct'i vei.{;Jfidi ty 
, , I ( • \ -� ','If; ' !, 1 J. '� •._,� 

estimates than method one, six out of six times (p = .0156) and 
' '. •. ,,, ·. ·• ,. 

higher validity estimates than method two, five out of six' 

times (p • .0938). This was found to be non-signifi�ant at 
!\ 

alpha= ,05, However, one should keep.in mind that the 

Sign Test is highly conservative. 

Seventy-five additional analyses were computed in which 

each item (25 items per test, on three tests) was used as 

the predictor variable, predicting the scores on the objectives 

using methods one and three (traditional scoring and'experi

mental scoring o, 1, or 2, respectively). Another seventy-

fivo analyses were computed exactly the same way predicting 

tho projoct score,' The results of these analyses can be found 

in Appendix A, They wore not presontod in tho body of the 

paper because Tables 1 and 2 are conceptually a composite of 

all of the separate analyses which are of most theoretical 

and practical importance, 
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I
n the validi ty of

�.� gradi ng pr o ce du res comp ar ed to the tradi t i on a l  pro cedure iri ·• ..
predictin g  the two crit eria (obje ctve and proj

e ct scores)·>ifti'
item discr im

i

na ti

on s we re calcul ate d for e a ch of th e ite��i lf: 1 1firo n  
e
ac h o f t

he t
h

r e
e te st

s, comp a r
i

n g  both t he tradi t iona '
an d expe r ime nta l gr a �ing .

Item dis c r
i

m
i nation fo r  the tr a dit ional m et hod was cal cu 

late d 

by cor r e
l

a t
ing {r) the scor e  o n e a ch item (g r aded {' '!f:i,'. C  

wi t h  the total s co re on the te st gr ade d in
} '� 

ma nne r. Ther e
f ore, the r e w ere twenty-five 

estimate s fo r eac h . of th e t hr e e te s ts.

It em di s cri m inatio n 
w
a s  calc ul a ted for the

J metho d by us in g mu lt i

p
l

e r egr e s sion·an alysis t
o 

' .c 
to�al score for each sep a rate test. Th e s e  total scor e s were

' t) ' ,,:;.!,arriv e
d a t b y  us in g the experim ent a l grad in g  s y s tem (0, l,:;�10f

2 points) and s u m m ing these s c o res fo r al l  i te ms to

tota l to

r each tea t . The predictor

mental acore ,or O, 1, or 2

f

or e �c h item,w as pl ac ed
of threo voc tora a a  s h ow n in Mod e l 2.

Model 21 Y2 • ao U + a
1
X4 + a2

X 5 + a3
X

6 + E2

Whe r e1 Y2 • the total score f o r Test 1
t

he e xperim ental g rad in g
" • ;· . • • {"I' 

X 4 • 1 if the subject recei ved no points·�
for i te m # 1 on Test 1, 0 oth erw is e 
! � ' ,  I ,' • 1 

' 

X5 • 1 if the subjec t recei v ed one point

f

or i te m  

#

1 on 

T

est 1, 0 othe rwise�

x6 = 1 if the subject rece ived two poinst
fo r  i te m  

#

1 on Test 1, O othe r wis e 

U = 1 if the subj ect was in the s ample,
0 ot he rwis e  
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•lo, a1, a2,. a3,::=,Partial;�1:!gression,�eights

E2 • error ·vector,:, (Y2 1::;. )(2) ,, ::t1f.tVo;c:;. ,

,./r,}�J(:, <t<J, �i ffrf'7:'J�·',j .::,\, � : J 

Seventy-five such models were calculated, one for each 
'. J -��!',' .,�1,)�'.'t•'.'.�ti)'J.:-:JiJH:.:J!1ftJ�;_t;1.1t.;·,.Jl \), , . ., of the twenty-five items on each of the three tests. 

··: �'. .. � J�<�t;.:: 1 ''\{�t�\1:\< }I �f?),'!1; i-;�}iW.:.''.,,iJ;,;;��,x::.·P:\� '\).f""," ', 

The results of the item discriiination·�nalyses ��lcu-
.>,�� :'ft� ti ·\;,:t,J_; Li· .:,) ; ::, -. - : ;.➔ •· , lated for both the traditional and experim_ental grading systems 

,:,.�/;• '-� ., r',,.·, '\.i,-,,·,.; ,; �·,;., ,;.:};'J!t�'.··.\,'· \:·,. !•i<J::.·,,' f',,:, 

are presented in Tables 3, 4, and 5. Tabl�.3 presents the· 

item di�cr·i�inations fo�''' th!''t.;,·�ilt�
1
:tlt�;i ll���

1

l1fi
t.

¥�s't1
'i�

e
; ;As 

1., ·, ,. , __ ;�-! . :w ,-1--:-i:·r _,, ·'.td·.�t .� t'!r,; ¥ :f!'J'f;.tr,.;Ler,:,1:"111i'.> >can be seen, when comparing these methods, the experimental 
·� ;' : "t JJ' ,!". < •"/ ,-:•t.., :1_,-\ \ t ,1};�;;;• ,, ::•:,:r:i �x .�'.J}.;J,:•«;.�;; I 

method produced higher absolute item discrimination values 

not significant), 

Table 4 presents the item discriminations for Test 2. 
' . 

Here the experimental ·method only produced higher absolute 

item discrimination values ten out of the twenty-five times. 

(Sign Test not significant). Table 5 presents item discri-·

minations for Teat 3. In twenty out of twenty·-five item 

discrimination,, the absolute value was higher for the experi-
' 

. ' 

mental scoring procedure, Unfortunately, one cannot truly 

interpret these item discrimination results 1ince the computer 

program employed for calculating R only prints out R2 • To 

arrive at R, the square root of R2 was taken1 therefore, all 

of the R presented in Tables 3, 4, and 5 are positive values 

and we did not determine if any of these values should have 

been negative. Since negative item discrimination values are 

not desirable, and since we could not discern which items, if 

any, should have been negative for the experimental method of 
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grading, the results in 'Tables •• 3, 4, and 5 should be looked 

at cautiously. (However, one should note that only 2 i terns. 6f 
,_1-;_..,, 

the 75 score� trad�tionally produc� negative values). 
<'!1 

Since the experimental method of grading required that't± ' ' '' • ' ;··•.•ticthe students respond twice to every test item, it was felt >w;, 
-.•,�,

that this method may have produced a different testing sit�:�
,ij 

tion which would result in different overall test scores. • '(, 
.,Ji 

This was originally hypothesized by one of the authors whii;{ • 
'lf' admin_istering the test. He observed students verbal and '.;j�,;. 

·:�fnon-verbal behavior indicating that they found the experi- i::S:,i 
r'iqi{· 

In the:,,mental testing procedure to be much more difficult. 
, r£j,_/ summer, 1973, to check on this possible effect, the authors•,,/!' 

randomly assigned the two different grading procedures to 'f�i;., 
', 1 ._t, ,<./ • • ; .f,:.'�! 

each of half of the two class sections of undergraduate test·; 
'l\',:;'u..:.;-.:tf1,A.,!::' ·•,<,. r 

.' '' , '"i I ; , ·  ' > ;'Jfjt._ 
and measurements. In each section, half of the students we"•:, 

" IHJ�;;1�r,} ',/b t;,V, i ' · 

taking _the test traditionally and the other half of the 

students were taking it experimentally. Both tests were 
' ' 

graded, using the traditional g�ading procedures. These 

results are presented in Table .6�

Tho moan number of right answer• for both procedures was 

approximately 18, and the atandard deviation for the tradi

tional procedure was approximately 3.4, and 3.� for the 
�· � 

experimental. Those results indicate that the two procedures 

are not producing different testi�g situations. 

The results of this study may have been unable to 

demonstrate the potential increase in effectiveness of the 
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experimental grading· over , the ,�tradi tionaL method, because some 
.. " ) ., ,,,,. , ' .  _, ' ' ,, ...,, 

of the validity ,.criteria ,(opjectives., 1and, pr9.je�.t ).; .�ere.�lA�_t ., 1 

This loss was partially.due to,,the stuci�nts p�Jng giy�n ".,.; i• 

access to their projects,�p.ich ,resµlt�d ,�r1;cs9,II\E1 1 j\l.�t., t�_ki!19.:i,,
their project . A quick. eval:uation :inciic:a.ted.,:,t:h!':t::tt.he;lpz:;pj_e<::��

• that tended to be ta.ken were the .Ol!eS .. ireceiviA9 1t11e i;t����t

test grades. This may have seriously affected ou,r r.a.!1SJ�, �!.

scores. Since our theoretical· position .was ,that . the.�experi.:. ' ' • ,, • • ' • ' � ' •, ·� •' ,,,, .... "" ,.,J '<,j' " ' ,. • 

mental method would.be .more sensitive ,.in detectin9.partial
"' • ,¥ • •Jt' ·" ... ,t'•'; -· ,$ .;,.\.Ji..�•"" (j' 

knowledge and would therefore be better. able to detect.dif�• • • • 1 ,,, 
I " .� �- ,.,J ,;.: 

fering a bility levels , .then restricted ranges WO\lld 1seye,r'r,J;;Y ,i 

handicap the experimental method's a bility to demonstrate

its effectiveness .. '! 

One should note when reading the results .that ,shrinkage 

estimates were employed for ,.the total test validity results,, 

but they were not calculated for item validities that were 

repo;ted. Thie should be taken .into account when inter

preting the results. The item validities can be found in 

Appendix A, and it was felt that the total test validities 

wore of greater importance. 

one should also note that the item discrimination using 

tho multiple regression procedures were not corrected for 

ehrinkage. Thi• was not done because of a time factor but they 

theoretically should be calculated, However, one should also 

consider that the stardard method ( r ) used to calculate item , 

discrimination and item validities have npt been, and gen�rally 

are not corrected for shrinkage . 
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.i ·\</:'.{lt.{·:;j.:·\i:}:.-'::;� ,.,· ,<._ .. • _ . . .. ,:· . ... : . . .. , ,, 
•ir.,· •• ;t, AricH:l{e'f1.ton�lder,t"11>�i'�%��:io1nted 

: <---" ,-::.,.,!: '·t·'·-;:/{i:f,;:.�·h??t'•;.,;-i-?r:_.;<:·; ,'.'.> 
Eisenberg" t:,c 19 7 0 )�''aria., Ne'wman�'f( 19 7 3) , is 

out by Uhl and 

that there are vari}*> 

ations betw�en shrinkag� 1e'stimate' formulas. :: Wherry's formuif 

which is most commonly ;used, was >employed for calculating :J.

shrinkage estlniates for·!this study. One should consider 

using Lord's(l950) formula for a shrinkage estimate for 

both Rand r. 

Iri this study, an 'attempt was made to develop a 

variabfe' approach for improving·item validities. It 

that •if such· an 'approach is ·further explored one 

have to'develop niultivarlable and multivariatel methods for. 

determining reliability.' ·If 'one developed a multivariate 

technique for improving item discrimination and item 

and stilf 1·;used'1the' 1traditional univariable technique for

calculating reliability, 'this would be highly inconsistent.' 

We would like to auggest•�that a modification 

correlation procedure· may be appropriate for developing a ,. 

multivariate techniquo for ostim,ating reliability which 

be conaiatent with the approach auggeated in the paper 

improving validity. 

In conclusion, we believe that multiple regression 

procedures will allow one to maximally use the available 

existing information produced by the probabilistic responses'· 

from examinees to determine validity estimates. 

ally�used univariabla technique will only produce one weight� 

which is calculated to maximize it's prediction. Therefore,. 
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it is potentially much less· effeclive than a technique th.it 

is capable. of calculati!19 a num�er of separate wei?h
,�

s �/fr . ;:
maximizing prediction. In addition, wo�king wi �h !:1nJ-.v��i

able techniques may tend to fixate researchers to·thinking 

in univariable terms, while in our estimation, multivariate 

and multivariable techniques are less confining and therefore 

• are more likely to facilitate more creative and potentially

more useful research. We believe multiple regression gave

us the freedom which helped us conceptually derive a poten

tially useful method of grading and analyzing our results.
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Valid
i

ty 

Te st Me thod l 

(Trad .  r) 
l (N=5 4) .n o

2 (N=5 2 ) .
0 41  

3 (N=S S) .2 3 7  

Crit
e
rion (Pr

ojec t '1: 

,

; 
L
I 

, 

!; 
. 

, 

·'.t Scores ) 

;:;�:,rit,-
�1,1,

:; '.

Method 2 Method.f�
(Exp. r) (E.>cp.·

R

)

.3 7  .2 6 7  
.
2

0

4 .
299

.. 

. 1 9 8  .315 

,"
'. .' -i  

t 'i'' 
Note: Se e Table #1 for descr

i
ptions of .methods 



:. "I; 
Table f3

Item Discriminations �ox:,f�st·#l
� ", ' , ,:,. (, 

Traditional Experimental Traditional' Experimental 
Scoring Scoring Scoring· Scoring .. 

� (r) pt. Bis (R) � (r) pt. Bis. . . (R) 

1 .339 .309 14 .421 .489 

2 .159 .143 15 .404 .381 

3 .265 .301 16 .157 .261 

4 .202 .297 17 .066 .103 

5 .430 .356 18 .076 .238 

6 .218 .281 19 .275 .427 

7 .437 .. 317 20 .066 .179 

8 .437 .340 21 .J47 .320 

9 .260 .087 22 .456 .394 

10 .212 .214 23 .479 .547 
' . 

ll .282 .293 24 . 360
l ...

.432 
'· . 

/:. ' •l,' 

12 ,. 454 .484 
,j 

25 , .. 390 .354 

13 .425 .441 t?Ct ,. f ' 
, . ..l. H 

Notes N•75 
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1:: . !,j_.a'f>l
e 

#4 

;'W<l1•11em' besci:i�lnati o

n s  for Test #2
{ 

. ,. _.,,. ,  ) ,; ' , ,,., :' '  Exper.irn e nU
l 

T
ra di

ti onal
Traditional Ex

perirScor ing Sc o r
i ng Scor ing Sc o rj 

Ite m s  (r) p t. B is.
( R) 

It e m s  • (r) p t. B is. 
:

J

J
R) 

· ,>:��t1 .0 55 .4 44 1 4  .1 0 1  .4 12 
) 

2 • 3 5!?. .3 3 4  1 5  .1 5 0  .2 4 4  
3 .35 8 .3 09 1 6  .3 9 2  .2 2 2  
4 .4 3 7 .3 91 17 -.0 4 0  .2 4 6  
5 . 4

3 8  .3 80 1 8  .4 3 6  .3 15 
6 .4 3 5  .1 8 1  1 9  -:3 1 9  .3':i.i
7 .0 5 a  .2 00 2 0  .4 3 3  .3 6 7  
8 .22 6  .2 1

4 

2 1  .5 8 5  .408
(
:( .. 

9 '�5'17
' .  .3 37 2 2  .4 3 1  .5 2 0  ·r:.,

10
t ' � ,, ii 

2 3  .4 1 7  .21 8.'3 7 5  .3 4 8

·11
uh

:11 . 3 5 2  2 4  .48 1  
'1 2

C•: ')

54
C . 2 6 0  2 5  .1 3 3  

1 3  .1 3 1 .3 0 9  

Noto I N•75
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Item 

Traditional 
Scoring 

Items (r) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Noto: N•75 

pt. Bis 

.185 

.148 

.188 

.279 

.112· 

.402 

-229

.370 

.523 

.604 

.054 

.478 

.155 

Table #5 
Discriminations for 

Experimental 
Scoring 

(R) Items

.180 14

.786 15 

.183 16 

.553 17 

. 757 18 

.353 19 

.794 20 

.766 21 
,It 

.796 "22 

.527 23 

.783 24 

·,:r • 520 25 

.798 

124 

Test #3 

Traditional Experimental 
Scoring Scoring 

(r) pt. Bis. (R) 

.206 .441 

.o .649 

.285 .333 

.294 .413 

.315 .248 

.379 .670 

.431 .49j 

.069 .232 

:n2 .626 

.370 .637 

.323 .653 

.. 306 • Jc .• 669



s 

X 

N 

Table #6 

Data from Summer Session l, 1973� 
Controlling for Testing Situation Effect 

for Sections 1 and 2 Combined1 

• , Traditional Testing
Situation 

3.4280 

18.4137 

29, 

Experi�entaJ•Testing 
Situation 

;,< 

3.0220' 

18.1515 

33, I ..

. ,·' ________________________________ ___.:.•�, 
, · ) , 

t·,; ,Note, No test· of significance was run since the,data 
obviously would be nonsignificant at our.alpha 
level of ,OS. 
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APPENDIX A 
1,J' 

Item Validity-Criterion: Objective 

'Test'3 

Pt. Bis. r R R2 
# Pt. Bis. r R R2 

-.1702 -.1773 .178 .0315 14 .1024 .1544 .195 I' �0380' 

-.1201 -.1201 .120 .0144 15 . 0. 0 o.o o.o

-.0380 .0306 .135 .0182 16 .1376 .0721 .233 .0541 
( .,. , 

I"' '. "' � 

t 
.1847 .0854 .316 .0988 17 .1007 .0383 .201 .0403 

�-

� .0863 .0863 .087 .0075 18 -.0208 -.0143 .027 .0007 
. �. ,, 

6 -.0334 -.0806 .120 .0143 19 .1365 .1365 .136 .0186 

7 .1169 . 0764 .136 .0185 20 .2015 .1244 .264 .0700 

8 -:-. 084 7 -.1354 .176 .0311 21 -.0156 .1287 .148 .0219 ',. 
(.I;;, I 

9 .1913 .2576 .363 .1314 22 .3117 .3117 .312 .0972 
i . 

0 _.1782 .1226 .180 .0325 23 .1278 .0277 . 292 .0854 

1 -.0388 •.03�8 .039_ .. 0015 24 .1058 .0226 .149 .0223 
f '11 � 

2 -.0169 .0657 .178 .0317 25 .1807 .1975 .174 .0327
• ''(', 

J .0072 .0072 .010 .0001 

, ' , : r:, � 
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# Pt. Bis. 

l -.0644

2 -.2544

3 -.0203 

4 -.2570 

5 .1941 

6 .1368 

7 ,0456 
i·.I,, �:· ; ::: 

8 -.0156 
;, •.':l ,1•� /: 

9 • 0714 
f :: ·,:. ;') < ,\ ! "

10 .0465 

11 -.0538 

12 ,1315 

13 ,3629 

r 

-.0661 

-.2489 

-.0203 

.2470 

.2628 

.2256 

• 0971
' ,  ( 

-,0228 

.1053 

.0223 
t' < f-' 

-.0296 

,1817 

,3324 

'/'};:,. 

APPENDIX A 

Item Validity-Criterion

Test l 

R2 ", • d, . R # Pt. Bis. R ··(r
., 

.006 .0044 14 .2081 .16'7'g'L .. •· . 223· 5; t. 04

.256 .0657 15 .2294 .19'5g'O .. .236 (t1.·95

.02 -. 0004 16 .9363 .2ofl1i. . 360 1H.,12
,, 

,(· '"'0: . 050 DO:oo 
.257 .0661 17 -.0503 -. 0462 
.313 .0980 18 .0455 . 28fSO," .01 t\,oo

--�·,rj
<'
.; 

'.- /' r; 
.315 .0991 19 .0156 .9483t,, .06 ·�:oo

.0503 \ ,, ,- :r: ¢ ,, I) 
,224 20 -.1191 -,1326'', ,134 • :01:

\"' ,::)r,:;. 
,, ,05 .0025 21 -.0201 -.0775:,· ,157 ·-;02,

.32 .0074 22 -,0610 -.0175 .110 :· :oi; 

'-.OJ19'50,-.� '· ' "t ., .035 .0073 23 -,0063 .018· 1 :ooE·, 1 ,i }'._, 

.1 H'1❖� . 2 3 2 - ;> : B 5 3
,082 ,0067 24 ,2235 
,242 ,0583 25 ,2514 

•' •''fl . 3249 ,! . 353 ,,, ; 124
,364 ,1322 



• APPENi5fif 1A

Item'-Validity-Critei'ion: Objective 

Test 2 

Pt. Bis. r R 
' 2 
R # Pt. Bis. r i·

R
i a • :!"R2.

� • '.• . . ' J. 
.3314 .3314 .365 .1332 14 .1884 . 0411 .151 .0227 

\ ,0 '' 

-.1254 -.0683 .121 .0146 15 -.0993 .1890 .137 . 0109' 
\: t (!, • :· '· , 

-.1502 -.144 .250 .0627 16 -.0021 -.0539 .335 .1123 
!\ ;'.' ;, f � �,: • •• 

. 0324 .1031 .248 .0615 17 -.0394 -.0394 .074 .0054 
\ '\ l, .� .i i ... "'' 

-.0569 -.0537 .106 .0113 18 -.0638 -.1038 .303 .0917 
' ' � ' '' f',J 

.0587, .0836 .107 .0148 19 .0213 .0849 .210 .0441 
t '· t 

.·0116 -.0199 -.0072 ,076 .0057 20 -.2729 -.2019 .10s· 
' ( J'I ;� fr, � /,,;:. _\ ·" 

,gt','',)' i ''iJ i}" i' 
-.0246 .0761 .187 .0350 21 -.0747 .0130 ,161 .0260 

\.'.,, r .'. 1''. "._ t' 1'' ,:: rt ,; ?· ,· ( ,
.:, ·, 

.1696 ,1233 .0·52 ,0027 22 .1820 .0830 .166 .0277 
''· 

;1527 -.2151 -.1690 .112 .0126 23 .2537 .2010 .391 
d (' · ·• 'l ,. 

.0089 -.1639 .204 .0411 24 -.0605 -.0904 .047 ; 0022 
' ,, 1 1'.i t\ ,fr,1t')' :., t ( lt , 

-.1261 -.1525 .135 .0183 25 -.1850 -.1403 .201'' :0404 
·,, ·: !�, '.) :· �

.0090 -.1351 .273 .0743 

' '  
-•;,' 

·,\
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# Pt. Bis. 

1 .1947 

2 -.0677 

3 .1104 

4 -.1374 

5 .1804 

6 . 0719 

7,,' .3221 
;.,,i,' ' 

8 .• oi09 
;)1-)\I}.,•• ;;,.;, 

-�

10,: 
ll 

12 

13 

.1336 

,7• 210� 

":'• 0599 
I 1 

.0036 
l 

.0899 

r 

.1115 

-.0064 

.1104 

-.1765 

.1804 

. 0719 

.3222 

.0528 
' :;:;,; '" ·;:' 

.0928 

-.1630 
U.,� 1:.. :-�· 

-.0566 

• 0114

.0862 

. A�PENI>IX_ A 

.Item Validity-Criterion: Projects

Test 1 

R R2
# Pt. Bis. r

R 

.310 .0963 14 .2463 .2463 .246 .1 

.201 .0405 15 .0189 .0398 .075 .( 

.110 .0122 16 . 2119 .2342 .234 . ( 

.227 .0515 17 -.2748 -.2415 .";;., 
.201···�c 

.181 .0326 18 .1383 .1223 .140 •• C
'
i
··:,f ,1.t{1 

JC;"• .072 .0052 19 -.1033 .0063 .179 .o 

.326 .1062 20 .1080 .1495 .182 ". 0 

.140 .0196 21 .0947 .0939 . 09.6
1 

:;·:. 0 
.033 .0011 22 .0509 .0860 .111 • •. 0 ', /• 

.232 .0538 23 -.1100 -.0822 .105 
'i. ,. 

.o

·,tf . ·:o
.060 .0036 24 .0220 .0666 .llo ";, 

.0002 .0006 25 -.0111 -.0017 �J : .003 •. 0( 
' .090 • 0081 ) ' ,, ..



APPENDIX A 

Item Validity-Criterion: Projects 

Test 2 

Pt, Bis, r R R2 
# Pt, Bis, r 

.2512 .2361 .318 .1001 14 .1201 .0884 .098 �0096' 

-.0341 .0635 .296 .0874 ' 15 .1423 .1923 . l 7 9 , ,, . 0 3 21 

.1357 .1232 ,094 . f.,0088 · ·16 .0275 .0275 .0027 ,_;0007, 

.2010 . 2119 .224 ,0501 17 -.0038 -.0038 .047 ... 0022 

.1623 .1524 .171 .0291 18 -.2535 -.1848 .189., .0357 

.2450 . 2555 .242 .0586 19 -.1313 -.0570 .179 •• � 0321 '. 

.1423 .1423 .179 · ·;0321 20 ... 1710 -.2092 .164 n. ,0268 

l -.0340 ,0239 . 233 .0540 21 -.1167 -.0251 .284 ;�•�0808. 

.3040 .2774' .180 .0325 22 .1175 ."0612 .098 ·•�0096 

) -.0965 -.1528:,, .172 -.,0297 .23 .1486 .1683 .127,:>,�162), 

L -.2525 -.3512 .230 .0527 24 -.0747 -.1095 .106 .0112 �.t 

.>. -.0596 -.1635 .193 .0372 25 -.0384 -.2323 �217c!S�04701; 

.1222 .0075 .321 .1031 f •:



APPENDIX 'A 

Item Validity-Criterion:

Test 3 

# 'Pt. Bis. r R R2 
# Pt. Bis. r. R .. : 2 ·R .l . ·1656 .353 .201 .0405 .14 .3654 .3678 . 373 13 2 _;�1187 -.1416 .148 .0219 15 0 0 ; �\,; {O .o 3 . 0166 0 .033 ... 0011 .16 .2160 .1397 .307 .J. 094, .0431 -.0325, . 211 .0445 17 /2274 .2561 ,. .260 .• :;;. 06.5 ··.1017 .1017 .101 :0103 18 , 1929. ,· .0791 .335 '•.,.11;6 • -. 0371 -. 0441 .045 .0020 19 •• 1744 .1744 .174 , . 03 C7� -�1783 -,1009 ,232. .0538 ·20 ,1944 .2111:·. .219 ! • 04 'i8 ,, -.0967 -.1169 ,148 • •, 0222 21 -,0455 , 0651 ;) . .065 '• 0049 '·•: -�'0352 ,0946 ,143 1,0205 22 ,1744 • 1744 .. ,, .174 . .030 10, )�\2474 :· · .,2095 ,250, ,i·:0624 23 ,1379 , 0052 : .. ,, •' .186 '• 034 ll: • ,1744 ,1744:, ,174,,� ;·0304 ,· \ .24 -,0755 -.0290 ,' 

·- ,066 .004 12 ·,1258 ,0858 ,178 ,0315 25 ,0422 -.0020 ,108 ,011 13 -,0455 -,0455 ,213 ,0455 
,, ., � 
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