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CHAPTFR I
INTRODUCTION

"o other contribution of peychology hes had the soclsl impeet equael to that]
created by the psychological test® (Cuilford, 195L). Since the advert of the
original oge scsles developed by Rinet for the study of intelligence,
paychologicel testing hes trensgressed into a highly diversified and virtuslly
aversocepted position,

The basic function of peychologicel testing is to measure differences
between individuale or between performances of the same individusl undier
differert circumstences, The initisl application of psychologicel testing
errhasized the identification of intellectusl deficlency and currently remaine §
provinent use of specific types of peychological tests. Pducstionel problems
provided a tosls for additional eress of test develorment, The desire to
cleaasify students with reference to their sbility to profit from different typesd
of school instruction, the disgnosie of academic feilures, counseling of high
school md college stwients, the selection of sspirems for rrofessionzl schools
sre a fou of the educstionsl uses of psychologicel testing (inastesi, 1961),

The selection end placerent of business end industrial rersonnel together
vith the certificstion of emrlgyecs under civil servioe murusent & recent sné
rapddly emending use of peychologlceal tesbting,

An exmcrdnetion of the lotest edition of the YMertal %%Ww Yesrbook
{Furoe, 1959) wi1l sttest to the rerdd growth vithin the test development fieldd

1
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On the basis of this trend, there is ewvidence supporting sn additionally
significent ingresze during the next deosda.

The mpjor exploitetions of puychologicel testing hove erphosirzed ptwieuaﬂ
and agsessmant,. [or exarmle, it is highly desirsble to discuss selection
devices, personslity inventories, intelligence testing, apt:im test batteries
end an srray of sindlar topice within the comtext of oydinery corversation. The
possidvle explanation for this pronounced interest in testing arises chilefly frow
the corpetitive nature of our present social climste. Perents currently "need"
to knov the 1,0 of their child, his educationsl cutlock es compored with MN.L
end shetever sdditione) assessments are aveilsble,

The college groduste of todsy will heve encountered entrence examinations,
aptitude test batteries, mmerous schievement tests and various other mentel
assesaments during his educstionsl process and possibly even r ™ onderlie or
OMds" vhile applying for a jobe

This growth of psychologicel testing therefore necespitetos a hkeenor
aveyeness of the sssoclated prcbleme in sddition to full acceptence of the
responsibilities concwrently attached. The mere faodt that testing has sttained
its current position of acceptance doee not of iteelf indiceate that such status
is cbjectively warranted, Rather, it typifies the need for scund stretified
reseaych to empiricelly substantiate the besis of current test theory,.

Therefore, the purpoee of this study is to irnwvestigate one element of basiq
tost construction theory -~ the plutement of itams,

mmmmmammaammummM
of testing ard the Finst scale that the optimum srrangement of test items
ghould proeeed in the order of increasing diffiomlity. Although this prsctice
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hes gained almost universel acceptance, the rationsle for it seems to be based
on "scoepted logle® rather then experimentsl evidence. 4 careful sesrch of the
literature has failed to disclose & comprehensive study adequately mugm
this problem,

The subsequewt chapters of this research yroject will deal specifically
with en investigstion of item placement from the standpoint of significant
differences in performance,




CHAPT'R II

The sarly investigators in the field of mental measurerent - Galton (1883),
Cattell (1888), Krsepelin (1895), Ftbinghaus (1897) hed focused their efforts on
the study of individusl differences from the standpoint of sensory and
perceptusl rrocesses, A

Binet and Herwd (1895) criticised most of the evailsble test series os
being overly sensory in neture ené therefore eoncentrating unduly on aimple,
specinliged abilities. They ergued that, in the ressurement of the rore
corplax funeticne, precision is not necesssry, sinoce individuel differences sre
larger in these functions, They proposed ¢ varied list of tests covering such
functions og memory, imagination, sttention, comprehemsion, suggeetibility,
sssthetic appreciction, snd meny othere (Ansstasi, 1961).

Bingt muibliched, "' Ptude Zuperimentsls de 1! Intelligence” (1903) in
vhieh he subjectively investippted his two deughters, frmande and Marguerite,
en thelr gbility to verform 20 given tests, From investigstions such as this
into the anelysis of various aspects of intelligence, the Einet - limen Scale
emergeds

The Mnet - Simon Scale (1905) conteined 30 tests vhich vere arrenged in
agoerxiing order of difficulty. The difficulty level of the tasks yme imperially
detormined b adrinistering the tests to 50 nowmmel childrem sged 3 to 11 years,
and to pome intellectunlly deficient chilldren. The tests vere designed to

k
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oover o wide variety of intellectusl functions. They vere tests of inmtelligence
but in 1905, Binet hed only o vegus ides of what he mosnt by intellipence
(Varom, 1935), Binet scored the tests by adding sge increments for eagh
sucoensiully acocmplished task. In the Ternmm revisions, the mumber of taske
incregssud but the vrocess remained essentielly the seme, The items indiceted
that the chilcd vho passed & test sucosssfully rossessed an ability that ", + o
eorvesponds to the aversge ability of children of such and such an age® (Terman,)
1937).

It wpa through this method of scoring, nawmely, thet of scding incyerents
fran unrelated scores and thereby cbtaining a single totel based on runy
tiverese tasks, thet Binet end subsecuently Termen svoided the problem of
gbsolute sealing. Curremtly, this problem is frequently overlooked since it is
Ww%mﬁwﬁ:&.ml&ammlmmmwm,rwmu*
the rlsoceremt of children within school nrogrems, Termen wks swvare of this
problem end reccamenced the use of standsrd sooves rather than I,0.'s ¢o
indicate porformence, Terman's faith in the sdherence of his suggestions je
spparent in his staterent, (Termen, 1937), " hatewer index of bLrightness is mvadﬂ
some will cladm too much from 16 end others too little. The uninfoysed will
resd mesming into it which it does not connote snd the over entlwsisstic will,
in too exclusive dependencs upon 1t, ignore their lines of informstion wiich
shonld be taken into scoourt.” As & result, Tersen suggests tiet cimple
indexss be used and thet training into their eignificence and limitstions be
adequately given.

From this brief overview of individunl imtelligence testing, end its
oostly procedures, it becomes somewhst epperemt vhy the shift toward group
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testing smerged, It also is logical that ary transition from individual to
group testing vould include o nay of the acospteble procedursl conditions of
imiividunl testing os possible. FHovewsr, is this method of item arrvengemert,
nemely, the sgoending order of difficulty, o necsssayy procedurel condition to
all good test construction? Sudeequentd chepters will hopefuily present some
informetion on this subjects

Proponents, such as Ruch (1929) state, "The essiest item should come Piret
ond the most difficult last with 2l intervening items arrenged in order of
inoreasing diffioulty.? This stetemsnt is presented with several other "rules®
of test comstruction, howvever, no retiomsle is mentioned by Ruch ag the basis
for this eregific request. 7oss (1947) aleo sugpests, "The items in the test
should be ervenged in order of difficulty. It is espetially importamt to have
the easiest items at the begimning and the herdest cnes st the end of the test.
The exact order cf the intervening itens is less important.® Fetterson (1925)
yocomiends thet several initial iterw be made so ess)y that 2ll subjects will
pmmm. ‘mmmmmfmm»ammmx"mwm
ing, which holde thet the initizl test iz 2 series be suificiently esay that
the rerson 48 oble to perform on it without any effort, therely starting the
actual test seriss »ithout any indtiel shocke It is Puttersonts fesling thet
thle type of srrengenent will dimdndsh the candidete’s epprebension and
therefore vermit & more stoble trsmeition irmdo the tesk to Le performed, Termad
(1916), Crorbach (20k6) end Adkins (1947) and others make eirdler ummu«*
without any suprorting evidence,

Severel suthors indicote scceptance of this rethod fyom the standpoint of
“rinira) ¢isturbence.? Rose (1947) indicatew, "'ne of the problems of
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meagurenents is o arrange oonditions so that the thing boing measured is
disturbed as little as possible in the act of msasuring." Traxler (1951)
suggests ths complexity of the problem Ly noting his observation that intellec-
tual behavior is distorted by any disruption of the mental functioning of the
subject. It is his feeling that items should carefully be arrangsd according to
difficulty in order to preserve the most desirable motivating circunstances,
which he defines as, ", . . those shich ensble the largest number of individuals
to turn in the best performance without undus emotional stress.® Traxler
further suggests that tension may increase performance in some subjects, "Others
become nervous and over-excited in a test situstion and thus may find their
performance blocked by their emotional state.”

Capron (1933) investigated the offects of presenting items by varying the
ordar of diffioulty. Thres types of achievement tests were used in this
ressarch project, arithmetic problems, spelling, and fundamental processes in
arithmotic, The item pressntation of sasy-to-hard, hard-to-easy, and random
order was givem to a small group of subjects., The results deronstrated no
signifiocant difference in performance on any of the pressentations. Capron
concluded there was no empirical basis for the claim that items must procead
from easy-to-hard as has been accepted.

A note of caution must be inserted while discussing Capron's study. The
nurber of subjects was small by current standards and the controls within the
sxperimental design lsft much ¢0 be desired, It is therefore suggested that the
results be analysed within a somowhat hyperoritioal frams of reference,

Innd (1953) oconducted a similar investigation and atterpted to relste test
porformance to ordsr of item difficulty, anxlety and intelligence. The major
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amphasis of this stuly concarnsd itself with suxlsty and test perfornance as
imerpreted through the use of the Taylor luxiaty Scals and the Hemmon - Helson
Test of Hontal Abllity.

The Howmon - Helson test was varded with relation to itenm placement., Foram

& remained tho conventional arrangement of items while Form B utilized the last
25% of the items in Form 4 as its first 18 items with the remainder unchanged.
#Schematically represcnted, the two forms consist of 72 identical itoms with
the order varied as indicated:

Hard
Itens
Form A 1«0".00'5& §9Q'0¢0'0?2
Hard
Itens

PormB 55 ¢ o ¢ o0 o T2  Le v oo oo o5h
The items in Form B are remimbered to
avoid revsaling the item rearrsngsment
to the subjects.” |
Two matohed groups of 70 subjects each were adninistered the two forms of
the test. The sams subjaots ware divided into three groupe with respsct to
their performance on the Taylor Anxiety Scale. The conolusions drawn by Lund
fadicated that & change of item order had a siganificant effect on test
performance and that this effect was negative at all levels of intelligence.
There was, howevar, no significant difference reported botwean anxiety level and
test performance. Imad's overall inference suggests that, ". . . the stendimrd
peactice of arrenging test items in the conventional progressive order of
difficulty be continued in order to provide a consistent optimum level of
[rotivation anong the mubjects.”




CHAPTER III
PROCEDURE

The present study was undartaksn to investigate the effect that order of
item pressntation has on test performance. It was intended to discover whether
or not there was a significant difference between performance on tests in which
items were arranged in the conventional sasy-to-hard order as contrasted with
mfmmhaummi&ammafwuwdwmwanmd.

In order to fulfill the requirements of an adequate experimental design,
the author found it necessary to use & standardized, singls factor, power test
on which item analyeis data were avallable - as an integral part of this study,
Part I of the Conoept Mastery Test - Form T by Dr. lewis M. Terman was
selacted,

The Concept Mastery Teat - is & measure of sbility to deal with abstract
ldeas at 8 high lovel. The test consiste of two parts: I, the idemtification
of synonyms and antonyms, and II, the completion of mlesiéa. The iterma have
been so selected as to draw on consepts from a wids variety of subject matter
fields, such as physical and biological sclences, mathematics, history, geography
litersture, msic and 8o forth.

The Concept Mastery Test was devised at Stanford University in 1939 for use
in the follow-up program of the Stanford research with gifted subjects, After
& survey of the results yielded by the leading types of intelligence tests -
their relisbilities, their validities as measures of "mbellect” and thelir

9
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rolative efficiency per unit of time - two types of tests were choson: the
synonyms - antonyms and the analogies tests., The test was given its present
name becauss it deals chiefly with adbstract ideas.

The Concept Mastery Test is designed for group administration and is essily
scored on a I 805 Test Scoring machine. There is no time limit since the
Concept Mastaury Test 1s a test of power rather than speed,

Part I (synonyms - sutonyms) of the Concept Mastery Test consisted of
115 items amrranged in the order of increasing difficulty:

ITEM

1. !'w s e s s s n 0 oo flexible

2. compeiart o o o o & o » qualified
11k, disingemuous. « « « « « artless
115, transilient . . « » » » saltatory

The subjects are asked that if tha two words have the same or nearly the sane
meaning to blanken ths space under 5 on the answer shoet or 4if they =san the
opposite or nsarly the opposite to blanken the apacs under 0,
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On the besis of the intended experimental design, the following procedural
methods were undertakens
1} Part I was divided in half in order to establish
two parallel forms of the test,
Form A inoluded items
le3=Gweeensnenense~l09-111~113
of the original test in ascending
order of difficulty
Fors B included itous
2elj=Bevsevsvosnses=llOn112-11L
of the original test in ascending
order of difficulty.
Both Forme consisted of 57 items, Item
marber 115 of the original scale was omitted,




The items wers remumbered consecutivaly to
avoid any confusion in administration and to
conceal the item resrrangerent.

2) Porm A was then roconstructed in reverse order thereby
establishing Form C.

3) Porm B was also reconstructed in reverse order thereby
establishing Form D.

Forms C and D are therefore presentsd in the order of
decreasing diffioulty.

L) The items on Form A were randomly rearranged by means
of table of random musbers. The result was the
establishment of Form E.

5) The {tems on Form B ware also randomly rearranged
by means of a table of random mumbers. The result
was the establishment of Porm F.

Six experimental groups were established to investigate the specific
effects of the item rearrangement on these six sub-forms of the Concept
Mastery Test. Each of the groups consisted of L2 subjects with sn overall
total N of 252, The 252 subjects wers male and female undergraduate students
that had not completed their sophomore yem of collage at the time of the test
administration,

Table I shows the experimental procedure used in the administration of the
tests to the six groups of subjects, Each subject was tested twice and
therefore became his own experimental and control index.
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TABLE I
OUDER OF TEST ADMINISTAATION
lst Administration 2ud Administretion
Group I Porm 4 Form D
Nel2
Group IT Forn B Porm C
Nesl2

Group ITI Fors C Forn B :
Ne=}2
roup IV Form D Form 4
Hw b2
Group V Porm A Form F j
Ne L2 |
oy 1 roem' - |
¥ = L2 'f
Prior to the administration of $he six forms under the impoged experi- >|’1
mental conditions, a pilot study was conduoted to determine if Porms A and B !
vere indsed, parsllel tests. A statistioal critarion for parsllsl tests was ;
obeerved (Gulliksem, 1950) and the means, variances, and intercorrelation wers ;&
investigated. :
|



CHAPTER IV
RESULTS

Since ths assunption of parsllel teats is cruclal to this exparinent, a
preliminary study was conducted to investigate whether or not Form i and Porm
B met the statistical eriterion for parallel tests (Oullikson, 1950).

A group of L2 subjects, male and female freshmen and sophomore under-
graduate college students were adninistered test Forms 4 and B. The order of
test presontation was counterbalancad:

TABIE 11
PIIOT STUDY - QADER OF TEST PRESENTATION

Ne k2 B 1st Adminlstration 2nd Administration
Pilot n A B
Group 4} B A

The results of the preliminary investigation to ascertain the parallel
nature of tests Forms A and B are incorporated in Table III,
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TABLE III
COMPARISON OF CROUP TEST PERFORMANCE ON FORM A AND FORM B

_———————

N= [;2 FORM A FORM B
g 8.90 10,30
42 79.21 106.09
/H 1.39 1.60

4 - 1.735

2‘ - 0621

CoRo - 1.05 #*

P -1.33#%

#NOT SIGNIFICANT AT .05 ILEVEL OF CONFIDENCE.

The results in Table III show that neither the critical ratio of 1.05 nor
the F ratio of 1.33 is significant at the 5% level of confidence, therefore,
the two tests can be considered sufficiently parallel for this investigation.

The 252 subjects contained in the six groups of this experimenmtal study

were given a set of instructions concerning the use of the Concept Mastery

Test. Among additional information, the subjects were told not to guess and to
work only in the order in which the items appear. Since this test has only two
possible answers for each question /same (S) or opposite (0)/, the scoring
formula suggested by Terman is "Rights minus Wrongs." This author initially

scored the answer sheets by means of the uncorrected raw score (Total rights).
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However, it became increasingly apparent that guessing was a predominant facton
in the administration of the test so it was therefore necessary to employ
Terman's correction scoring formmla. On the basis of the corrected scoring
method, it became necessary to add a constant of 20 points to all 252 papers
in order to bring the negative scores to zero or above. A Pearson product
moment correlation was computed comparing the raw score method (Rights) and
the adjusted scoring method (Rights minus wrong plus 20) and yielded a
coefficient of .754 with an N = 50k.

The specific results comparing test performance of each group appsars
within Tables IV, V, VI, VII, VIII, and IX.

TABIE IV
GROUP I
COMPARISON OF GROUP TEST PERFORMANCE ON FORM A AND FORM D

FORM A FORM D
N = )2 1st Administration 2nd Administration
Mean 32,20 33.00
4 6.80 7.20
42 6.2l 51.8L
S H 1.03 1.12
J My - 1.079
r - .98

c-RO - -721
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TABIE V
GROUP II
COMPARISON OF GROUP TEST PERFORMANCE ON FORM B AND FORM C

FORM B FORM C
N = k2 1st Administration 2nd Administration
Mean 35.55 32.71
4 11.60 9.00
42 134.56 81.00
JM 1.81 1.0
(HD - 1037
r 662
C.R. 2.07T#

#SIGNIFICANT AT THE .05 IEVEL OF CONFIDENCE.




TABLE VI
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COMPARISON OF GROUP TEST PERFORMANCE ON FORM C AND FORM B

FORM C FORM B
N =2 1st Administration 2nd Administration
M@‘n 3&.60 3h025
{ 11.60 10.60
42 134.56 112.36
{ M 1.81 1.65
{HD - 1-38
r - .9
C .R‘ - 0257




COMPARISON OF

TABIE VII

GROUP TEST PERFORMANCE ON FORM D AND FORM A

19

N=}2 1st Aﬁniénsgraﬁon 2nd Adx;zrgal{;ﬁ.aiution
Mean 35.80 34.80
0/ 8.60 10.25
42 73.96 105.06
g ¥ 1.3k 1.60

O/‘MD - L.k2

r - ‘687
C OR. - .Bl‘S




TABIE VIII
GrROUP V
COMPARISON OF TEST PERIMORMANCE ON FORM A AND PORM F

PORM A PORM F
Nek2 1st Administration 2nd Administration
9.79 10,4k
42 94.83 108.99
J K 1.53 1.63
(HD bd 1.h2
r - 0591;
GQR' el 2.135 *

#SIGNIFICANT BEYOND THE .05 IEVEL OF CONFIDENCE,




TABIE IX
GROUP VI

21

COMPARISON OF GROUP TEST PERFORMANCE ON FORM B AND FORM E

FORM B FORM E
N =2 1st Administration 2nd Administration
Mean 36.00 36,60
J/ 2 94.09 112.36
g M 1.51 1.65
g Mp - 1.28
r had ‘673

C.R. - ch69
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The results indicated in Table V show a Critical Ratio of 2.07 which is
significant at .05 level of confidence. The mean performance of Form B was
35.55 as compared with 32,71 on Form C. On the basis of this information
alone, a statistically significant difference in performance seems to exist.

The results of Table VIII show the only other Critical Ratio which
typifies a significant difference in performance, 2.45 which is significant
beyond the .05 level of confidence., Form F has a mean of 36.29 as compared
with 32.70 on Form A, Again, a real difference in performance seems to exist.
If all of the experimental conditions were adequately xﬁet, this difference
should be attributable to the order of item presentation. However, a closer
look at the resulits tends to negate a real significant difference in
performance but rather indicates a flaw inherent in test Form B. A detailed
analysis of the msans will tend to support this conclusion.
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TABLE X
MEAN PERFORMANCES OF THE SIX EXPERIMENTAL GROUPS

FORM FORM
Group I A D
Mean 32.20 33,00
Group II B c
Maan 35.55% 32.7
Group III c B
Mean 34,60 3k.25%
Group IV D A
Mean 35.80% 34.60
Group V A F
Mean 32.70 36.29%
Group VI B E
Mean 36,00 36.60

¥

The mean performances on Form A and its derivatives,

The mean performances on Form B and its derivatives.
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Upon inspection of Table X, Form B and its derivates seem to produce a

mean slightly higher than that of Form A, This could suggest that Form B was
slightly easier for this group of subjeets. If this is the case, and the
evidence tends to point in that direction, the significant differsences noted
in Tables V and VIII are at least partly attributable to the ease of Form B
and not solely to tbo order of item presentation.

On the basis of the entire set of results, evidence tends to indicate
that there was no real effect on test performance by varying the order of
item presentation other than the extraneous results caused by inadeqguate
controls,

There is in addition, a hint that the random order of item presentation,
on a vocabulary test such as the Concept Mastery Test will produce a slightly

improved performance over the other methods of item arrangement. Group V and
Group VI tend to substantiate this inference. In Group V, the subjects
significantly improved on their performance on the random test form. (Note:
Porm F is a derivative of Form B and therefore easier). Group VI also gave
some indication of this improvement by reporting a mean on Form E, slightly
higher than that of Form B (the easier test). If this is a real difference, a
possible explanation for the improvement on the random test forms could be
attributed to additional reading time incurred on the part of the subjects.

In conclusion, the results of this experiment generally indicate that
item rearrangsment on a vocabulary test such as the Concept Mastery Test, has

no consistent significant effect on individual test performance.




CHAPTER V
SUMMARY AND CONCLUSIONS

The standard practice in test construction is to arrange the items of the
test so that the sasier items are placed first and that the rerzining items
gradually increase in difficulty with the more difficult items placed last.
Although there has been general agreement that this is a "rule® of good test
construction, a careful search of the literature has not revealed an adequate
experimental study which directly investigates this problem.

This present study was undertaken to investigate the effeot that order of
itemn presentation has on test performance. It was intended to discover
whether or not there would be a significant difference between performance on
tests in which items were arranged in the conventional easy-to-hard order as
contrasted with performance on test in which a reversal of this order or no
specific order at all was presented.

Six experimental forms were established from Part I of the Concept
Mastery Test by Lewis M. Terman. Two parallel forms of each experimental

condition were reprinted (2 forms easy-to-hard, 2 forms hard-to-easy, 2 random
forms ).

Six experimental groups were established to investigate the specific
effects of the item rearrangement on these sub-forms of the Concept Mastery

Test. Each group consisted of L2 college subjects. Each subject was tested
twice, therefore, a measure of his performance would be secured under the
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normal administration in addition to the specific experimental treatment.

The results were analyzed in terms of group significant differences., It ‘
was discovered that Form B was slightly easier than Form A and therefore
partly responsible for the significant differences among two groups.

The overall conclusion that should be drawn on the basis of the existing
results is that item placement, in terms of difficulty level, on a verbal test
such as the Concept Mastery Test has no consistant significant effects on

individual test performance.
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APPENDIX I
CONCEPT MASTERY TEST
lewis M, Terman

Your answers are to be recorded on a special answer sheet. Please do not make
any marks on this test blank. Fill out the heading on the answer sheet before
starting the test.

SYNONYMS AND ANTONYMS

Directions:

This test is made up of pairs of words which have either the same or opposite
meaning., If two words mean the SAME or nearly the same, mark the space under
YA" on the answer sheet; if two words mean the OPPOSITE or nearly the opposite,
mark the space under "B" on the answer sheet.

For example:

In item 101 below, "hot" and "ecold" mean the opposite, so that the space under
"B¥ ghould be blackened.

In item 102 below, "big" and "large" mean the same, so that the space under "A"
should be blackened.

101, hotooooaoocooaomld 101. A B C D
] l " "

" " "

102. big............large 102, A B C D
" n n

I

Be sure that the space you mark on the answer sheet is numbered the same as the
question you are answering. DO NOT MARK THE TEST BIANK. Omit those items that
you could answer only by pure guess, but answer all you THINK you know, even if

you are not quite certain. Do not study long over any pair.
WORK ONLY IN THE ORDER IN WHICH THE QUESTIONS APFEAR
FOR RESEARCH ONLY

Reproduced by special permission of the author and the Psychological Corporationr
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APPENDIX II

ITEM ANALYSIS DATA

Group I
FORM A FORM D

Item Number Proportion Number Proportion

Number Correct Correct Correct Correct
1 41 976 6 143
2 39 929 4 095
3 38 905 6 143
4 34 809 13 309
5 39 929 7 167
8 40 9562 15 357
7 24 571 10 238
8 23 548 14 333
9 39 929 16 381
10 16 381 7 167
11 27 643 13 309
12 34 809 20 476
13 26 619 15 357
14 32 762 15 3s7
15 33 786 20 476
16 24 571 22 524
17 11 262 10 238
18 24 571 11 262
19 40 952 11 262
20 17 401 8 190
21 20 476 17 405
22 15 357 15 357
23 31 738 22 524
24 25 595 17 4085
25 16 381 10 238
26 13 310 186 381
27 42 1.000 22 524
28 24 871 10 238
29 10 238 21 500
30 26 619 14 333
31 21 500 23 548
32 10 238 14 333
33 16 381 16 381
34 15 357 13 309
35 21 500 9 214

38 Continued...




ITEM ANALYSIS DATA

Group 1 (Continued)

FORM A FORM D
Item Number Proportion Number Proportion
Number Correct Correct Correct Correct
36 i5 387 i8 429
37 21 500 27 643
38 io 238 18 429
39 17 404 a2 762
40 18 429 28 667
41 9 214 24 571
42 13 309 19 453
43 11 262 33 85
44 12 286 22 524
45 8 190 23 548
46 29 690 24 571
47 13 309 22 624
48 10 238 32 762
49 12 286 16 381
50 20 476 21 500
51 10 238 a7 881
52 6 143 42 100
53 9 214 40 952
54 8 190 38 905
55 12 286 41 976
86 8 190 39 829
57 3 o7 42 100




ITEM ANALYSIS DATA
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Group II
FORM B FORM C
item Number Proportion humber Proportion
Number Correct Correct Correct Correct
1 42 100 & 190
2 39 929 16 381
3 41 976 10 238
4 29 929 22 £2g
5 39 929 2C 47€
6 39 929 15 387
7 38 857 i1 262
& 27 643 20 476
9 8 €66 v 405
10 a7 881 10 238
11 32 762 i5 a67
12 26 619 28 €€6
13 22 524 17 4056
14 24 571 14 333
1% 35 833 14 333
16 23 548 9 214
17 25 595 12 286
18 26 619 17 4085
19 39 929 8 190
20 7 408 13 310
21 26 619 € 619
22 22 52¢ 18 429
23 i8 429 26 €19
24 15 357 21 500
25 16 381 i4 333
26 iv 405 20 47¢
27 20 476 42 100
28 i7 405 7 643
29 28 €666 1% 452
30 16 asl1 28 666
31 27 642 16 as1
32 22 529 17 405
23 16 381 iT 405
34 20 476 ac 714
38 21 500 24 STl
36 15 357 o 548
37 13 3ic 16 381
as 16 381 23 348

Tontinued,..




TTUM ANALYSIS

DATA

Croup II (Continued)

41

FORH B FORM C
Item Mumber Froportion Number Propor tion
Number Correct Correct Correct Correct
29 15 357 36 857
40 i5 357 33 786
41 15 357 23 548
42 21 500 28 655
43 20 476 33 823
44 15 as7 30 T14
45 i4 333 33 786
46 17 405 35 833
47 9 214 32 782
48 13 310 22 524
49 13 310 35 858
850 12 286 24 571
51 15 357 25 595
52 10 238 38 905
53 8 130 a7 881
54 12 284 34 809
55 11 262 39 329
56 12 285 a8 a0es
57 5 119 40 952




ITEM ANALYSIS DATA
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Croup III
FORM B FORM C
Item Number Proportion Number Proportion
Number Correct Correct Correct Correct

1 42 100 10 238

2 39 929 13 310

3 41 976 19 452
4 39 929 20 476

5 29 929 20 476
& 39 929 15 351

7 a6 857 18 429

8 27 643 21 500

9 28 668 13 310
10 a7 881 18 429
11 32 762 19 452
12 26 619 a3 786
13 22 524 23 548
14 24 571 20 476
15 35 833 14 333
16 23 548 17 405
17 25 595 17 405
18 26 61¢ 18 452
19 39 925 24 571
20 17 405 17 405
21 26 619 21 500
22 22 524 15 351
23 18 429 24 57
24 15 3587 23 548
25 186 381 16 381
26 17 405 24 571
27 20 476 42 100
28 17 405 23 548
29 28 666 23 548
30 16 381 18 429
31 27 843 24 571
32 22 524 23 £48
33 16 ast 25 595
34 20 476 35 233
35 21 500 28 666
36 15 357 25 595
37 13 310 22 524
38 16 381 25 535

Continued...




ITEN ANALYSIS DATA

Group III (Contirued)

43

FOEM B FORM C
Item Number Proportion Number Proportion
Number Correct Correct Correct Correct
39 15 357 35 905
40 15 387 32 762
41 18 as1 29 690
42 21 500 3z 78€
43 20 476 33 786
414 18 351 30 T14
45 14 333 30 714
46 17 405 38 857
47 o 214 32 762
48 13 310 32 762
49 13 310 38 905
50 12 286 28 666
51 18 357 31 738
52 10 238 36 8&87T
53 8 190 3gr 905
54 12 286 32 786
55 11 262 a7 881
56 12 286 41 o7¢
57 5 119 41 976




ITEM ANALYSIS DATA
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Croup IV
FORM D FORM A
Item Number Proportion Number Proportion
Number Correct Correct Correct Correct

1 8 190 42 100
2 7 167 40 952
3 14 333 41 876
4 15 as7 32 762
5 13 309 39 929
6 8 190 40 952
7 13 309 29 691
8 13 309 28 666
9 19 452 a7 881
10 13 309 25 $91
11 19 452 31 738
12 20 476 34 809
13 14 333 31 738
14 23 548 29 690
15 19 452 32 T62
16 27 643 29 691
17 19 452 20 476
18 12 286 3s 905
19 24 871 39 929
20 18 429 28 666
21 13 309 9 214
22 19 452 24 571
23 24 §T1 34 810
24 25 595 24 571
25 19 452 14 333
28 23 548 9 214
27 32 762 42 100
28 11 262 20 476
29 20 476 14 333
30 21 800 19 452
k1 19 452 19 452
32 14 333 15 357
33 19 452 19 452
34 15 as7 14 333
35 22 524 21 500
36 24 571 12 286
37 29 691 17 408
38 23 548 11 262

Continued...




ITEM ANALYSIS DATA

Group IV (Continued)

45

FORM D FORM A
Item Number Proportion Number Proportion
Number Correct Correct Correct Correct
39 34 BO9 11 262
40 29 891 18 3867
41 28 666 13 309
42 18 429 10 238
43 37 881 10 238
44 21 500 10 238
45 26 619 12 286
46 26 619 22 524
47 25 595 12 286
48 37 881 12 286
49 27 643 10 238
50 29 691 11 262
51 36 857 18 357
52 40 952 12 286
53 42 100 9 214
54 38 205 12 286
55 41 976 11 282
56 38 908 14 333
57 42 100 11 262




ITEM ANALYSIS DATA

46

Group Yy
FORM A FORM F
Item Number Proportion Number Proportion
Number Correct Correct Correct Correct

1 40 952 17 401

2 38 905 16 sl

3 38 905 9 214

4 31 738 14 333

5 40 952 12 286

6 41 976 as 833
7T 20 476 31 738
8 28 666 35 833
9 a7 881 12 286
10 23 548 10 238
11 32 62 14 333
12 30 T14 5 119
13 30 714 12 286
14 37 881 26 619
15 34 809 21 500
18 32 162 13 309
17 16 asl S 119
18 33 786 10 238
19 a7 881 41 976
20 19 452 33 786
21 15 357 6 142
22 17 401 20 476
23 19 452 7 166
24 28 666 40 952
25 22 524 20 476
26 8 191 23 548
27 42 100 18 429
28 16 381 8 142
29 12 286 19 452
30 23 548 22 524
31 16 381 8 191
32 18 429 20 476
33 10 238 36 857
34 17 405 5 119
35 21 500 4] 119
36 10 238 42 100
37 15 357 18 429
38 13 309 4 .095

Continued...




ITEM ANALYSIS DATA

Group V (Continued)

47

FORM A FORM F
Item Number Proportion Number Proportion
Number Correct Correct Correct Correct
39 10 238 41 876
40 14 333 28 666
41 13 309 18 452
42 10 238 15 357
43 10 238 15 357
44 10 238 20 476
45 9 214 18 429
48 24 871 13 309
47 9 214 11 262
48 8 190 11 262
49 11 262 11 262
50 17 405 18 429
51 8 190 5 119
82 8 190 12 286
53 13 309 16 3s1
54 10 238 10 238
55 13 309 18 429
56 11 262 40 952
&7 5 119 12 286




ITEM ANALYSIS DATA
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Group VI
FORM B FORM &

Item Number Proportion Number Proportion
Number Correct Correct Correct Correct
1 42 100 7 167
2 39 929 16 281
3 42 100 13 309
4 40 952 26 619
5 40 952 41 976
6 42 100 36 857
7 M4 809 33 786
8 33 T86 41 976
9 28 666 13 309
10 35 834 10 238
11 23 548 42 100
12 28 666 13 309
13 20 476 8 190
14 19 452 24 571
15 34 810 42 100
16 23 548 20 476
17 24 571 36 857
18 25 595 31 738
18 40 952 15 as7
20 12 286 34 809
21 31 738 9 214
22 24 571 14 333
23 18 429 14 333
24 15 357 14 333
25 17 405 21 500
26 17 405 32 762
27 23 548 24 871
28 16 as1 36 857
29 19 452 19 452
2 11 262 14 333
1 24 571 a7 881
32 17 405 € 143
33 13 309 17 406
34 21 500 20 476
35 17 405 13 309
36 18 429 34 809
37 12 286 29 691
38 17 405 14 333
39 14 333 11 262

Continued
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TEA ANALYSIS DATA

Group V1 (Continued)

FURM B FORM E
Item Number Proportion Number Proportion
Number Correct Correct Correct Correct
40 14 333 B 191
41 8 190 19 452
42 28 686 16 381
43 16 381 21 500
44 12 286 18 429
45 18 429 8 191
46 15 357 12 286
47 10 238 28 666
48 T 167 12 286
49 14 333 29 691
50 11 262 9 214
51 10 238 13 310
52 9 214 31 738
53 9 214 33 786
54 11 262 20 476
55 9 214 39 929
56 5 119 11 262
57 8 191 10 238
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