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JITTRODUCTION

In this short report, the author intend to examine the test-
retest reliability of the scale of the difficulty of numbers,
grasped as connotative meaning, for fourth and sixth graders of
elementary schools.

The author and his collaborators introduced a psycliological
conceps: difficulty of numbers (or simply, DN ) and specified
tiie scaling procedures {1). The scaleSobtained were called the
difficulty of numters gragped uas connotative meaning {or simply,

? \
DHCHM ),

In the previcus report (2) , we caleulated the reliabilities
of the scale obtained for college students, 1In spife of the fact
that the relation between the difficulty of multiplication combi-
nations and DNCH has been studied, the reliability of the scale
of DNCNM for elementary school children has not been examined and
reported, :

So far there were two types of the scaling precedures of
DICH, the scales cbtained being named ¥ and Y . It seems that
the correlation coefficients betwsen the scale Y and the scale
~ were 0,96 or more (1),(2),(3) and the scale V' was not appli-
cable to the calculation of item reliabilities ( the meaning of

item reliability was in a previous report (2) and will be cited
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after.). 1In this raper, therefore, only the scale ¥ is treated.

FROCZDURE

Instrument

For each number 0,1,...,9, a bipolar adjectives easy - diffi-
cult was combined, Each subject judged the degree of his feeling
or impression of easy or difficult of numszer a on a given five
point continuum: easy _ : : : ¢ .difficult, whick, it

b ; ds

would be expected, was more workable for elemen nvary schcol chil-

dren than seven point continuum used in standard SD (4), or the
previous study with the subjects of college students,
following the judsment of subject j on a five point conti-

nuun, number 1,2,..,5 were slloted, where number 1 was indic
edagiest, and number S extremely difficult, We obtained in this
procedure the walue ej(a] wnich denoted the difficulty of numter
2 grasped ags connotative meaning, experienced by the subject j,.

@e calculated (a) which was the group mean score of e ga) over
a group of the subjects, ( note: each ¢ (&) ang ©(a) u%mi in

the previous study (cJ were a gscore by seuen point cuntlnuum.}

Adminigtration of the instrument

The test and retest ( after a week ) of the above instrument
were adminiatered during June and July, 1978. One hundred and
ninety two subjects who attended to three elementary scheools
denoted as N, I and T , located at Akita Prefecture, Japan were
involved in the study. They were fourth and sixth graders. The

distribution of the subjects by grade and school is shown in
Table 1.

Calculation of the test-retest reliabilities

In this paper, Pearson product-moment correlatiocn coeffi-

cients are calculated for examining the test-retest relia-



Akita University

TABLE 1. DISTRIBUTICN OF SUBJECTS BY CRADE AND SCHUOL

-

grade schﬂnl total
? A
4 c 2 105

uEia 59
& i 5h a7

total 192 192

tilities, Then two kinds of test-retest reliabilities are cal-

culated, which is as follows

1) The test-retest reliability of the group mean scores
ir the calculation, the group mean score ‘Y{a) ( a =0,1,..

<99 ) is & unit of the study,

n

{2, The test-retest item reliabi

|.__.i

ities

In the calculation, a person's score e, (a) judsed bty each
. J T

is a unit of the study (2).
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(1) The test-veteat reliability of the group mean scores is
r= 0,997, { ** gisnificant at J,.0 level, throush the paper

r 1L i " - # - - - -
(2) The test-retest item reliability on each number is as

follows:

2

TaBLd 2, TEST-RETEST IT=M H¥LIABILITILS

number 0 1 2 3 4 5 6 7 8 3
r _.T15 728" BT 6707 542" 488™ 646" .776" T30 743"

-
— . -

————r — .

{3) The test-retest reliability of the group mean score for
the fourth graders is 0.988 and for the sixth graders is 0,998
(4) The test-retest item reliabilities on each number for the

Tourth and the sixth graders are as follows

TABLE 3. TEST-RET:ST ITEM RZLIABILITIES FOR THX FOURTH AND THE
SIKTH CRADERS

Loy
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number 0 - IR - b, & 5 6 4 & . P
4th " SRR IR | L SR L i SR, L
: 675 .564 ,350 ,412 ,467 .462 ,539 .674 .692 .684
graders _ ~
- LY. ) ok s : :
cth - T L S, S SR o o L G P
23 AF . 205 4t 5 52 ] £E Lo
AT 733 .850 .417 .BOS L?fd '.5u7 652,761 L6ET .6BO

ADDITIONAL RESULTS

In this section, additional resulte are stated,
(1) The correlation tetween the scale with the subjects of
fifth and sixth graders (3) ( that study, Y denoted the

s T
cale. ) and the scale of this study is r = 0,951.

LY

(2) The correlation tetween the scale with subjects of
collece students (2) ( In that study, &h denoted the scale, |
and the scale of this study is r = 0,440,

3) The group umcan scores of the subjects, the group of the
fourth graders and the group of the sixth graders are as

follows:

TABLE 4, GROUP KEaN HCORLS

mwmber 0 1 2 3 4 5' 6 71 8 9
i;f 1,41 1.22 1.29 1.51 1.55 1.58 1.85 2.29 2.16 2.%6
ith S : e | =

graders 1.29 319 1.3} 1.5 23T 1.32 3.5% 1.81. 1.7 1.87
vt . l ‘

Oth 155 1.26 1.26 1.74 1.76 1.4% 2.20 2.87 2.62 2.95

graders

CONCLUSICHS AND IMPLICATICHS

The test-retest reliability of group itean sceres is very
high and almost as same as the reliability of the previous
study (2) involving subjects of college students, This result
is secured by those of the fourth and the sixth graders,

It is interesting to note that the correlation between the

scale with the subjects of the fifth or the sixth graders of

— b -
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the previous study (3) and the scale of this study is high,

but the correlation between the gcale with the subjecis of
college gstudents and the scale of this study is not so. Further
Study is needed for Plﬂ“ii}l 1g the reascn.,

The test~reteat item reliability coefficients of the sub-
Jects are distributed from 0.371 to 0.776. These values secen
Lo te not less than those of the rrevious study (2) with sub-
jects of collese students,

long as tre Eroup mean scores of DNCM is used for any
study, for example, the study of ours \3), the results of the

study are exgzcted to be sufficientl; reliable.

f
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