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The preponderancs of literature indicates that the Arrange-~
ment of items on a test according to item difficulty has no
significant effect on test pexfoxmance (Brenner, 1964 Flaugher,
Melton and Myers, 1968; French and Greer, 1964; Marso, 1970
Monk and Stallings, 1970; Munz and Smouse, 1968 Smouse and Mung,
1968) Sa: and Cromack, 19€6)}, That is, an 8 would obtain the
same score on a test with any one of the following item arrange-
ments: 1) random order of item difficulty (R), 2) ascending
“tevel of difficulty, easy items followed by more difficult items
(E~H), 3) descending level of diffioulty, difficult items fol-
lowed by easier items (H-E), Three studies (Hambleton, 1968;
Lund, 1953) MacNicol, 1956) with exparimental evidence, and
several authors of measurement texts (bavis, 195); Gronlund, 1965,
Stanley and Ross, 1954) without referenced experimental evidence,
recommend that test items be arranged in the easy to hard format.
- Although the preceding text book authors were partly refering to.
_speeded tests, and other tests where item difficulty is used to
~discourage the Ss from continuing (e.g., Scholastic Aptitude

ord Examinations, etc.), their advice has been
~ applied to all test forms. Finally, Heim (1955) found that ss
~ scored significantly higher on tests where items were arranged
H-E, compared with E~H arrangement, .

e purposa of the present study is :

to consider the problem . .




A researcher who applied adaptation level theory in a study
of item avrangement would predict that 8s taking a test on which
the item order was H-E would "adapt" to the hardest items so
that easier items would subjectively seem even easier, With an
E-H arrangement of test items the 8 would adapt. to the easy items
80 that subsequent difficult items would appear to be moxe difficult
than these same items in the H~E context. If perception of an
item affects how one answers the item, the researcher would also
be interested in the socres of §s taking the H-M-E test compared
with S taking these same items arranged z-m-H,

None of the studies concerned with the item-oxdexr effeots
considered the S's perception of the items hy was attempting to
answer. It is possible that, althsugh items were arranged in
order of difficulty, the Ss did not perceive the items as having
different degrees of difficulty, That is, the Ss may not have
porceived any difference between diffiocult items (6.9, median
difficulty, PN about ,20); medium items (e.g., PM about .50), and
easy items (e.g., PM ahout .80). 1If this were the case, the
uxpected effects predicted by adaption level theory would not
have o:cured. ; ‘ ‘

’

~-Furthermore, none of the~§receeding»item order studies took
advantage of multivariate statistical techniques in analyzing

the test results, Multivariate techniques could be applied to
this kind of daza by considering sets of easy items, medium
diffioulty items, and hard items as subtests (dependent variables)

B

in a miltivariate analysis of variance. . i
 This study was designed to proyide answers to the following
questions: R e e e
- 1. Given a test on which items have been set in an easy,
~ medium, and hdré;(sfueﬂl;@xxenqemeht;¢gndgaﬁtgst,hev1nqzthu ‘
. same items arranged H-M-E, will s perceive the items on
~ thede test differentially iy, will 88 who

. , '?  Szaoitical
_ the H-M<E arrangement percei'te-the
L




METHOD

The students from three sections of Teaching Reading and Lan-
guage Arts in the Elementary School, Education 310, at Ohio
University served as Ss for the study. The sections, taught by
the senior author, consisted of 25,17, and 43 Junior level students,
for a total of 85Ss. The Ss had prepared for a midterm examination
covering the basic components of reading instruction in the elemen~
tary grades (i.e., comprehension, word attack skills, material
selection, individualization, diagnosis).

The items for the midterm examination were selected from a
pool of 140 items given to 285 Sss during the preceding 1972-73
Fall quarter. True~false and multiple choice items were selected
on the basis of their item difficulty and descriminatior™indices.
Previous investigators have found item difficuliy (Brenner, 1964,
Cartor, 1942; Davis, 1951; Gibbons, 1940) and item descrimination
(Brenner, 1964) values to be highly reliable. Table I* presents -
the original item pool and the midterm examination medians of the”
item indices for the true-false and multiple choice items on- the
H, M, and E subtests. ' e
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| Table 1 about here .
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Two forms of the examinag;gn”ﬁare preparedg. The items on
the H-M-E form wevre arranged-ds follows: 10 hard multiple choice
items (H-MC), 10 hard true-false items (Ii-TF), 10 medium M-C
items (M-MC), 19Jmeafim T-F items (M-TF), 10 easy M-C items (E-
MC), and 10.ea8y T-F items (E-TF). The items on the E-M-H form
weggwarfihgedkin reverse order of item difficulty, but in the
_.—~s8dme order of item type (i.e., multiple choice followed by true-
et false). Sl ' : o

 During the class session prior to the midterm examination
the instrugtor (the junior author) told the Ss that following
~ each item on the éxam would be a Likert scale on which they were
to rate each of the items. The scale consisted of the choices
W) very easy, (2) easy, (3) averagy, (4) difficult, and (8)
| very difficult, The Ss were told that if they consoientiously




e e

observe anyona who was not complying wiéh the directions,

Tho examinations here randomly distributed in each classroom,
resulting in 428s taking- the E~M~H arrangement and 43 Ss taking
the H-M-E arrangement, There were 60 items and 60 ratings to be
made, therefoye;” each S was asked to make 120 responses. Thae
tests we;e 67ectronioa11y scored,

“Wwf“‘ A multivariate analysis of variance was used to analyze the

data. If this type of analysis ylelds significant results, uni-
variate t-tests can be run on the subtest means (Hummel and
Sligo, 1971). Therefore,. the followiny procedures were used to
gain a rough” a priori estimate of the power of the statistical
tests., A "nedlum" effect size (Cohen, 1969), a measure of the
offect one desixes to deteot, of .50 was selected for this study.
“Cohen (1969, p.28) indicated that given = .05, n = 42 and an
effect size of .50, that tha power for a one-tailed independent
t-test would be .74. That is, population mean differences of
one-halt standard deviation would be detected three out ‘of four
times in this study.

RESULTS AND DISCUSSION

Hotelling's ™ (Morrison, 1967), the multivariate analoyue
of the univariate t-test, was used to analyze the data, The
twelve dependent variables in the analyses consisted of the six
parts H-MC, H~TF, M-MC, M~TF, E-MC, E-TF of the midterm, and
rating scores arrived at by summing the ratings of the 1tems in
each part. : : ;

In the analysis the oversll multivariate test was signifi-'~
- cant (tabled F (.05; 12, 72) 1,92) calculated F =».7,58) and, -

~ therefore, the univariata t-tessts on ‘each dependent variable
Sl owere considered. Table 2 presents the means from eaoh group.

- - . the pooled standard error of the mean difforence s. and the

~ univariate t-test. for the,six rgtinga.; e i

e
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The trend of the means in Table 2 suggests that with more b
and M type true-false items or with larger sample size, significant
¢ .fforences might be found betwean the mean pexceptions of the I
and M type true~false items. That is, across all subtosts the s
perceived the items in the H-M-E context as being easior than
items in the E-M-H context, but all of the differences were not
significant.

Table 3 about here

1 A A kD 0 N S B S G s St D U D 0 U O 0 D D D D A e e D N A B 06 D R W N D B b o N o Y e e e B 1 e A

Table 3 presents the means for each group, and the univariate

t-tests for six subtests. The results presented in Tables 2 and

3 indicate that although the students preceived most of the items
as being easier in the H-M<E context, there were no significant
differences in the test scores on five of the six subtests. :
This cesult is in agreement with the preponderance of literature
concerned with the topic of item arrangemert. only in the case
of the E-MC subtast were the resultant means in the same direction
as the perceived means. Since this result was not cohsistent
with the results of the other sublest means, its support must
be held in abayance until further replication of this study can
be made.

Further research in this area might be done on groups of Ss
who have beer differentiated on a pretest as having different
levels of adaptation. Observation of the individual § data in
this study indicates that some Ss may adant "easily" to the item
difficulties and some may not. For exampla, one S who took the

E-M-H test had perceived scores on the E, M, H multiple choice
subtests of 1.6, 3.0, 3.6 respectively; another S had scores on
these same tests of 2.7, 2.7, 2.8, It might be conjectured that ,
38 who do adapt in the. foxmer manner, "easily", to iten difficulties
would score differently than Ss who do not. Munz and Smouse (1968)
~did f£ind that interactions existed between personality variables :
and item arrangements.ﬂooo ; ; ; ‘

‘This Study should also be roplicated across other populations
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FGOTNOTES

"Adaptation level" or “AL"- "the hypothesized neutral point ox
region of organic functioning at which stimuld coinodding with

AL are indifferent or jucffective, atimull above Al have a given
character, and stimuli below Al have an opposite or complementary
quality. AL represents the pooled affect of three classes of
factors: (1) stimuli irwedlately responded to, or in focus of
attention; (2) stimati having brekground or contextual influence;
and  (3) vesiduals from past experionce with similar stimuli®
{English and English, 1953, p. 11.)

¥
.

The ifAdex of discrimination wvas calculated using the net D method
(Marshall and Hales, 1971, p. 230).

A better procedure would huve heen to use elght forms of the
examination so that the true~false and multiple cholce item sets
would have been counter-balanced.

This procedurc will yicld only « rough estimate of power since °
the calculations should b based on the multivariate model,
However, the authors know of no a_priori means of selecting an
effect size for this mode). ‘
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»Tes perf@rmanee‘as rolated to order o! ltem dlftitulty-;
» Unpnbliahnd doctoral d eertation. .

‘ Effeotslof v:rying order oE itsm_difticultyiigwan




