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CHAAFPTER 1
INTRODUCIORY
1. 1 . Aictlons
Some people can memorise learning materials correctly afier they

have seen or heard them only once, but others can remember them completely

after thoy have seen or heard them many times, Psychologists defined the

ability .to memorize (memory) into many waysy Crow and Crowt defined menOry
as a special mental trait, They also said that people differ 1.11 what they
remanber, and how well or how long they relain 1n memory those situations
or conditions that they have hLeen assoclated, This means that the ability
to memorize is an individval diffecernce, The strernpth of memory i3 depended
upon many factors, such &s 1ﬁien31ty, duration of stianulus, vividneas, pere
sonal feeliny, ete. They classified memory into tuwo types, rete memoiy
(verbatim rspmduciion of memorized material) and logical memory (recall

of meaningful ideas presented in one's own words), Cruze? used rencnbering
instead of memory, eaying that rmemory is merely the process of remembering
what has previously been learned; for instance, remembering the multiplice

ation tables which were learned many yesars ape, rbmembaring how t0 swin or

drive a bycicle, etc, ihen one remembers tnings, he does not reach into a

1
Lester D, Crow and Alice Crow, Adslescont Deyslopment and Adivotment,

MeGraw=till Book Company, Ine., YNew York, 1956, p. 172,

- |
wendell We Cruse, Cereral Psycholc or Collepe Students, Prentice

Hﬂll' Inco’ En{'lmd Cliffa, R.J.’ New Yark. 1956’ Pe 5%.



storehouse and pull them out as he needs them, but merely makes responses

that are appropriate in the situation that is present, Munnl

explained
memory in three different aspects; recalling, recognizing and memorizing,

For example, suppose that one learned a poem as a childy he may able to
recall it completsly, reciting it word for word, Perhaps, he cannot recall
the poem at all but he can recognize that it is the poem he learned in child-
heed, Even though it aprears among many other familiar poems which he did
not learn, Ferhaps, hs cannot even recognizo the poem, But he can relearm
it wvhich a saving in the repetitions required, 7This means that he memorise
now much more readily than he memorized poems of comparable difficulty which

he never learned before,

Memory 1s used both for the conscious recall of past events (I re-
menber the last appearance of Halley's comet), and for retaintion of know-
ledge or skill (I rexember how to Eki).2 Many paycholo.gists believed that
brain is the seat of memory,3 especially the frontal lobes, lio memory can

exiet without the frontal asscciation aree.a.l* There are experiments about

1 |
formal L, Munn, Pavcholopry, Houghton Mifflin Company, Boston, 1951, pe 197,

2y edited by Walter Yust, Encyclopedia Britannioca,
Ltd., London, 1953’ vol. 15’ Pe 233.

J
Cpy cite, Cruze, ps 526,

A
Cpa_cite, Mumn, 1946, pe 52 = 54,



ths frontal association areas and the ability to memorize., The results,
as shown in the Psychologv by Munn, are gl

l. When some parts of the frontal association areas are destroyed,
there is no disturbance of ability to recall, but it does reduce the time
vhich may elapse betwesen seeing the food placed and ability to locate it

correctly,

2 Destruction of only one frontal area, either the right or the
left hemisphere, has no effect on ability to recall, and

3¢ When both frontal association areas are completely destroyed,
the ability to recall is.completely lost,

Thess resultas reveal that the frontal association areas are import-

ant to the ability to memorize of the animals and human beings,

reople differ in ability to memorize, especlally the brain damaged
and the normal persons, There are tests developed for fel:lnical use for
measul;ing the ability to memorize, The famous one is the Wechsler Memory

Scale, Anast.a.siz said about this scale that this scale, now available in

two aquivalant forms, provides a "memory quotisnt® ccmparable to the Wechsler-
Bellevue IQ. There are seven subtests in each form, The sum of the raw
scores on the seven sublests is converted into a memory quotient (MQ)‘, wvhich

can be compared directly with the Wechsler-tellevue IQ., The equivalence

1
Cpe Citey Munn, 1925, p, 52 « 54,

2
Anne Anastasi,

Yaycholorical Teeting, The Maciiillan Company, New York,
195103 po 337.



of the two quotients was achieved by setting the mean MJ equal to the mean
Weachsler—-Bellevue IQ at each age level in a standardization sample of about

one hindred normal poraona;
. This investigation 1s done to study the immediate memory for digits

of Pratom children (Pratom means a primary grade, Pratom one is the first
grade, Pratom two the second grade, and so on) in five municipal schools
(a municipal school is a primary school which is situated in a municipal
area and once supported by the municipality, This kind of school is now
supported by the Ministry of Education) in Nakorn Pathom, To ﬁasuro the
immediate -mornory for digits the kind of test the writer used in this study

is one of thoe subtests in the “echsler-Bellevue Scale,

le 2 Iurposeg of tbe studys

The purposes of this study ars to find out whethers=-

le Thoe immediate memory for diglits of older children is longer
than that of younger children,

2 There 18 any differsnce in the immediate memory for diglts
between boys arnd girls,

3, The immediate memory for digitas of higher prade children is
longer than that of lower grade childrem of the same #pe, and

e The immediate memory for digits of the children whose schocol

marks are high (one whose marks in the first term exzmination is in the
upper seventy-{ive percentile) is longer than those whose school marks are
low (one whose marks 4n the first term examination 48 in the lower twentiy=

five percentile).



The immediate memory gencrally correlates with all other tests of
iptelligence. It correlates best with Digit-Symbol and worst with the Obw-
ject Assembly Test.® A child cen learn best i1f the learning materials he
jearns are sulted to his ability, It will saticfy him if he can rememter
all the mutericls he learred at once or & few minutes later, To know the
inmediate wmemory of Thai school children is useful, because we can epply

the knowlcdge in learning situations such ar learning rules of games, and

fcllowing generszl instructlons,

{mmadiate memory i3, usually, used for the ability to recall the
meterials after one presentution, either visunl presentation or auditory
presentation, Scme use "zemory span® inetesd of "fmmediate memory®, The
concept of span was derived from the span of hand and conveys the idea of
width of grasp, i.e. how much ecan be spanned or gmpeﬁ at c:n:n:n,..2 There
are many kinds of materials used for measuring immediate memory, such us
ponsense~syllables, series of digits, meaningful words, ete,

1
D, Wechsler, Tha Ma:syrpront of Adult zency, The Williams & Wilkins

Company, Baltimore, 1944, p. 85.

2 |
R.S. Woodworth, Experizeptel Psychologv, Henry Holt and Company, Few York,

1938’ Poe 7



Immediate memory of a person is not constsnt, It oan be varied

according to age, task, procedure and other conditions, Immediate memory

The immediate memory 6f an adult is longer

than that of the younger childreun. B:uuolll shows in hLis book that thes

geaerally increases wilh age.

thrse-years-old child can repeat the threc-digils~series correctly whereas
the ten-years—o0ld c¢hild can perfectly reproduced t!e six~diglts-serics.
Guildford® also found that for the average ocollege student the fmumsdiote
memory for digiuvs is about sevel. According to Yeruan and !lie.r:r'.’tll,,3 the
digit repetition is used as & test for measuring inteiligence, Subjects
in different ages required to repeat the different length of digits-series,

for instance, the two yeurs six months child repeats the two digits series,

- If

the three years o0ld child repeats the three aigits series, and &o on,
the subject can reprocuce correctly one of th¢ thres, he will pass the test
and gets ons score, 4inis indicates that Terman and Merrill rscognized that
the jumediate memory for aigits of thne older chlldrea is longer thau that

of the younger children,

1
DPavid H, kussell, Children's Thirking, Gimm and Company, Boston, 1956,
P. 133,
2
JoPe Guildford, Ggneral Feycholoazy, D Van lNostrand Company, Inc.,
New York, 195‘6’ Pe 197,
3
Lewis M, Terman and Mu=d A, Merrill, lMeasurlnp Intellipsnce, Houghton

¥4£f1in Compary, 1937, pp. 19%.



The irmedisate nemory also variocs according to the types of muaterials,

The nunber of words thet ean be correctly reproduced iamediately after one

presentatior s much greeter than that of di(:its.]' The immediate memory
¥urn® found that

mey vary according to practice £s well &8 age and task,
t! o izmwadiate menmory for dlgits of the experiuental group who prucliced
nencrizing series of digits is greater than that of the conlrol group who

hed no practice,

Besldes, the study of Rﬂ.}wonds

shiowed that the luedlale mﬁmory
cen be varied according to the prccedure, such 23 the lumediate memory for
digits visually presernted 1z longer than that when presented to subjects
of the sn2ne group avditorily., Fuyslcal bandicaps, such es hearing defio-
iency may irfluence immecdiate memory, Fzllure in repesting the diglte

corvectly nay ba due to other factors es well, for example, lack of numler

concapts, fenlty attantion, and irzdsquate aunditory imegezy.4

1 |
D, ¢clte, Walter Yust, wvol, 15, Pe 234

2
Normasl L, Munn, "Learning in Children® iz !

editad by Carmicheel, Johm Wiley & Sons, New York, 1946, p. 417.

3 |
Lorothy Maclean Raymond, "The Performance of Reading Achievers on Memory

Span and Assoclate Learning Tests®, of Fdueatio Ragen

Bt L55=405, F* 55,

A
Arnold Gesell, Ih

M wnt Pive Tne: ‘e, Harper & Brothers Publichers,

law !Oz'k’ 1940. Pe 177,



Tha 4mediats mymory for digits hss been univeraanlly used in sealas
of intelligence. *Tt forms part of the orlzinel Binet ncale and all the
ravinions of it, Tt heo bLeen uzed for & long tine by poyechiatrists as =
tent of retentivaness and hy paynhoclogists for all sorte cf nsyehologlienl
ut':.:ﬂitrs“.l Snkbicets wero asked to raproduece the A1gits in two wveora, fore
wards and backwards, Such neasure of immadiate memory was found to bte use-
ful. for clinleanl Aizgnosin, According to Wachsler,z en adlt who eannot
retain fivo dfrits forwarde and three bacliards vill ke fourd, in nine ccoes
out of ton, to be fechlemirded., Wells rointed cut thet vhere the A1 ffeorence
between the immadiate merorv for dlgita forvards and backvwerds is lerpe,
it often Indicstesn mantel daterior?.tion.3 s the test of the immedlate
memory for cipits both forwards ard backwardie s very eany tc adminiater
and score, 3%t iz very widely veed, This kind of t2et i veueslly used vwith
thoge vhose number concents ars developad, the imediite menory for dipits
tost will be rearingful and velueble, The Mental Fealth Cliric, Dhonturi,
has bean using various tests in order to find out the mental ability of a
c¢hild who is referred to clinic, Among these is the tpni of 4mediate

menory for Aicits,

1
GE. glt'.’ D, uﬁchalor’ Pe 830

2
ibidey Pe 83,

3
Ibide, Pe 84, (citing Mental Tests Ir 4cal Practice, by F.L, Wells,

ch. "III) P



le 5 Lipitations of the ﬁﬁugg;

This study is limited to Pratom one to Pratom four children in iive
municipael schools in kakorn Pathom, It deals with the immediate memory for
digits forwards only,

GUNAUARBAREN NN RNN RN
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CHAPTER I
MoTiODS AlD PRUOCETURE

2. 1 Sazples _

Farming is the main occupation of Thai people. About eighty-five
per cent of them are farmers, They usually need their children to help
them and not allow their children to go to school before they are required
by the Compulsory Law.' Few children go to & private school at an oarlier
age, bacause the public school admits only children who are seven years old,
The pupils in the municipal schools in Nakorn Pathom are usually farmers®
children, Thus, these pupils are salo?trod to be sample in this study, There

are {ive schools, in each schocl there 13 more than one class in the same

grade, For example, there are seven classes in Pratom one and six classes
in Pratom two in school A4, The random sampling technique 18 used in sslecte
ing classes,

In each school, only one class from each pgrade was selected by drave
ing lots, The pupils in each selected class were divided into three groups
according to their marks in the first term examination, the upper seventy-

five percentile group, the twenty-five to seveniy-{ive percentile group
and the lower twenty-five percantilb groupe Orly ten pupils from these
three groups in each selected class were c¢hosen, two pupils from the upper
seveniv-five percentile group, six pupils from the tuenty-five to seveniye
five parcentile group and the other two puplls from the lower twenty-five

percentile group, There are five schools, each of which has four grades,

'Aceording to the Compulsory Law, a child who is seven years old must go %o
a primary school until he completes the four-years elementary eourses or

reach the age of fourteen,



The number of classes selected is twenty and the total mumber of subjects

for this study is two hundred. The number of subjects divided according
to sex are shown in the following table,

- TAHLE 2, 1

THE NUMBER OF SUBJECTS DIVIDED ACCORDING TO SEX

| Pratom 1 Pratom 2 Fratom 3 Pratom 4
Schools Total

BeaiiQfey, SO G * W G .B, O

B O O W P
58 8 & & B
& w»m O O
o W o &~ O

Total 200 <5 25 <5 <5 28 22 25 25

The subjects' age were computed from their birth date to the date
of testing period and the writer raised the days to be ore month if they

are more than fourteen days, The number of subjects classified by age are
in the Table 2, 1 (A)
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TAELE 2, 1 (A)
THE NMUMBER OF SUBRJECTS IN NINE ACE GROUPS

Ace Total Pratom 1 Pratom 2 Pratom 3 Pratom 4
8/0 « 8/11 33 7 21 10 -
9/0 « 9/11 45 2 11 7
10/0 «~10/11 . 38 2 A 12 20
11/0 -11/11 18 " 1 2 15
Total 200 50 650 50 50
2 2 Materislss

Three forms of digltis-series were used in this study, quoted from

s
woodworth,

%
RS, Woodworth, Experimental Psvchology, Herry Folt and Company, Few Yorik,

19%’ Pe Te |
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Three forms of digiis-series ares-

972 641 853

1406 | 2730 | LOY7

39418 ' 85943 S 2659

067285 706234 302451
2516927 1538796 6479038
68391204 29081357 71520863
764580127 042265129 039418276
2164089573 4790386215 5168047392
45382170369 39428107536 94350182675
870932614230 541962836702 176208305914

These three forms of diglits-series wvere first administerred to
elghteen pupils in Pratom four in a school as a pre-test, Subjects o,
l = 6 were given the digits-series in FORM A first, Until they cannct
ropeat the series correctly, The writer noted the geries which they succeeded,
and them gave them the seriea in IFURM B and FORY C respectively., Subjects
Noo 7 = 12 began with FORY B, then FORM C and FORM L. Subjecr;t.s Noe, 13 - 18

began with FORM C, then FORY A and FORY B, The results of the nre-test are

in the Table 2, 2



TAELE 2, 2

THE RESULTS OF PRETESTING T:REE FORMS OF DIGIT-SERIES

o, Of SubjBCt

O 08 3 O W\t A W o

10
1l
12

14

16
17

Age

11/4

1047

9/9
10/0

10/2

Form A Form B

/A > 5
A 4 3
5 5 >
3 5 5
5 5 5
5 " 4
5 5 2
- - ?
> o 4
4 5 4
6 5 6
S 5 4
5 5 5
p] 4 5
- 6 6
2 5 6
5 5 4
& 5 b

AN
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The chl square test of mean and the test for homogo_neity of variance
¥
by the chi square test are used in order to find out wvhether the lmmediate
memory for digits of these three Forms of digits-series are different, The

number of subjects in i fferent length of immediate memory of three different

‘Forms of digits-series arese

Immediate Memory Form A Form B Form C
3 e = 4 1
4 A 3 6 13
5 3+ 14 8 35
6 1 1l 3 5
N _ 18 18 18 54
&7 88 g5
425 434, 413 1272
ZI-OS 308 11.6 20.1
B
Edwﬂ-rd” mﬂn LI’ mw 7yl 4AY "_:-’_' o i."" C’ Einﬁhart &

Ccmpany, Inc,, Publishers, New York, 1950, p. 196 - 198,
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THE VALUE OF THE CHI SQUARE TEST OF MEAN

Immediate Memory fe fo fo =« fo (fo = f‘«)2 M ;.fe)z

Form & 3 0e33 0 -0e33 0.1089 0 33000
4 be 33 4 -0¢33 0.1089 0.@2515

5 11,67 13 1,33 1,7689 0.15158

6 1,67 1l 0467 O 4439 0, 268830

Forg B 3 0033 0 0,33 0.1089  0,33000
A 4e33 3 -le33 1,7689 0,40852

5 11,67 14 Re33 5¢ 429 0646520

6 1,67 | 0,67 044429 0, 26880

Jorm C 3 023 1 0,67 0.4/89 1,36030
4 be33 6 1,67 2.7889 0464409

5 11,67 2 -3467 13,4689 1.15415

6 1,67 3 1.33 1,7689  1,05922

6. 46561

The ckd square value = 6,46591, df = 8, the chi square 48 not significant

THE VALUE OF TEST FOR HOMOGEFEITY CF VARIANCE BY THE CHI SQUARE TEST

Groups N af ) v g% log g
Form A 18 17 be5 0,26470  1,42276
Form B 18 17 3.8 0.22352 11,3497
Form G 18 17 11,6 0.68235  1,83400

1.17057  2,60603
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2 2
@ S =2
gi'f = Lol 001 3 log E__ = 1,59127
3 T
¥ s _ _
r{log === ) = 3(1,59127) = 2,77381
r

Qiff, = 2,773l « 2,60603 = 0,16778
chi square = (2,3026)(af)(diff,) = (2,2026)(17)(0,16778) = 6,5676
The chi square value = 06,5676, df = 17, the chi square is not significant

The chi squars test of mean and the test for homogeneity of variance
by ths ohl square test are both mot significant, Form A, therefore, is used
in t'is study,

2. 3 Rimesdurgs

The writer has at hand 3 « 12 digits-series end instructs the subjects
as followss "I will szy some numbers, when I finished, you are supposed to
repeat the numwra in the same order®, The writer starts with the shortest
series (3 dipgits-series), When subject repeats the series correctly, the
writer gives him the longer series (4 digits-series), and so on, Each subject

has ohly one trial in repeating the serles, If subject fails in any serles,

the writer will give him another series which contain an equal number of
digits in order to be sure that he really canmot repeat the series in such
length ecorrectly. In reading the series, each irterval between the digits

takes one second,

RRBAPXERENNBR ARG ERNEN



CHAPTER JI1I
ANAIYSIS OF DATA AND THE RESUITS OF THE STEDY

The length of the imnsdists memory is used as the amount of materlals

ons can perfectly reproduced -after one presentatibn. In this study, the
length of the immediete memory for digits is the number of digits in series
vhich subject can recall correctly after ons presentation, If subject
sucecds in repeating 5 cdigit = series but never bsyond that point, his i
ediate memory for digits would be 5.5 digits, because his immediate memory
for digits is at least § digits, but not quite 6 digits.

Joe 2 Hmgllts of tiwe studys

The results of the study will be discussed in the following manners
le The immediate memory for digits of children in the various
grﬂéeﬂg

2 The Lrmediale mamory for digits of children of varving eges,

3. The sex differsnce in the iumedinte memory for dipits,

be The limediate memory for digits of higher grade children and
lover grade children of the same ags, and

5¢ The lumediate memory for digits of children whoss schocl marks
ere high and tho-e whose schcol marks are low,

3¢ 2¢1 The inadiste m-rorv for digits of children in the various gredes:

Ine ilmmediate memory for digits of children in Pratom 1, Pratom 2,
Pratom 3 and Pratom 4 are in Table 3, 2.1



LTAEDIATE MEMORY

TABLE 3. 2.1

19

FOR DIGITS OF CHILDREN IN PRATOM 1, YRATOM 2, PRATOM 3 AND

PRATOM 4

1.4, P.l P.2
3e5 11 2
beb 24, 13
5¢5 14 30
6.5 1 -
745 - -

N 50 50

y 2 230 263

2 4.60 5.2

sz 1086, 50 1506450

¥ 28450 23.12

P,3

10

10

20

De Dby
1558.50
23.92

Pod

50
287

2.74
166250
15.12

TOTAL

200
1057
5¢285
5714400
127,75

From Table 3. 2.1 it revenls that the average iwnediste memory for

digits of children increases with the increasing in grade, ard the variance

of the imediote memory for diglits tends to be decreased according to the

FIa0e 1ncremnt @

Whether this trend 1s significant or not is tested Ly the

chi aquare test of meman and the test for homogermity of variance by the chi

square test,



THE VALUE OF THE CHI SJUARE TEST OF MEAN

o (fo = fe)2
I.M. {s fo fo - fe ST () T ——
fe
Pel 3¢5 3ek5 11 7.75 60,0625 18,.,48076
lie 5 12.C0 24 12.00 144,.0000 12.00000
5.5 27,75 14 13,75 189.0625 6.81306
6.5 6.25 1 - 5.25 275625 441000
Te5 0.75 0 «0.75 0.525 0.75000
P.2 S5 3¢25 2 - 1.25 1.5025 0.48C76
45 12,00 13 1.00 ©1.0000 0.08333
545 27475 30 |2.98 5.0625 0.18243
6.5 6.25 5 - 125 1.5625 0.25000
7e5 0.75 0 - 0,75 0.5625 0.750C0
P.3 3.5 3.25 0 - Be25 10,5625  3.25000
b5 12.CC 10 - 2400 4.0C00 0.33333
545 27.75 29 1,25 1.5625 0.0530
645 6.25 10 3.75 14.0625 225000
Te5 0.75 1 025 0.0625 0.08333
Pody 2ad 3.25 0 - 325 1065625 3.25000
Lie5 12,00 1 -11.00 121.0000 10.,08333
55 2775 38 10,25 105.0625 3.726C3
6e5 6,25 9 2e75 7e5625 1.21000
Te5 0.75 2 1.25 1.56%5 2.08333
70455599

The chi Square value = 70-5;‘5‘5?9’ af = 12’ P < iool’

The chi square is very sigrificant,

<20



THE VALUE OF T7ST FOR HOMOGENSITY OF VARIANCE RY Ti® CHI SQUARE TSI

2 2 2
CGroup n af y X2 S log S
P.l 50 49 28,50 0. 53163 1.76462
P.2 50 49 29,12 0.47183 1.67379
P.3 50 49 23,92 0.48816 1.68856
Pol, 50 49 15,12 0.30857 1.48935
1.85019 2.61632
; A : -
—_— = 185019 = Ced62543  log = 1.,66515
r . _ r
2
 JEI o
r | log — J = (4)(T.66515) = 2.66060
' -
Giffe = 2466060 « 2.61632 = 0.04428

chi square = (2,3026)(n - 1)(airf.) = (2.3026)(49)(C.04428) = 4.996

The chi square = 4.996, df = 3, P ) .10, the chi square is not
Si[_mifi(‘:ant.



The chi square test of m-an ( chi syuare = 70,58599, df = 12) is significant
end the test for honogeneity of variance by the chi square test ( chl square =
0.465864 Af = 3) is not significart, This reveals that the immediste memory

for ¢igits of children increases with the increasing grade, but the varlance
of the immediate memory for dipits s ems to be decrease according to grade .,
increment, It indicates, in this study, that the i:mediate memory for digits
of the lower grade children is short, but its variation 1s large; whereas

the immediate memory for dipits of the higher grade children is getting longer

but its variation is getting smaller,

The imuediate momery for digits of the four grades childeen in this
study begins with 4.60 digits in Pratom one and then 5.26, 5.54 armd 5.74
dipgits in'Prato:m two, Pratog tlree ard Pratom four respﬁctively. The immedlate
BGROTY fox} digi;(;a incraasses rapidly fvom Pratom onn to Pratom two, slightly
incrsase from Pratom two to Pratom threse and Pratom three tec Pratom four,
The variznces of the immediate memory for digits of the four grade children
are 28450, 23.12, 23.92 and 15;12 in Pratogp ona, Fratoa two, Pratom three
and Pratom four respectively, It tends to decrease with the yrade increasing,.
The computation of the chi sguare test of mean and the test for homogenelily
of variance by the chi square test between puirs ( Pratom one and Pratom two,
Pratom two end Protom three s Pratom threse ani Pratom four) shows that the
difference botwzen tha lnmecdiate memory for digitas of children in Pratom one
and Pratom two i3 significant ( chl square = 17,9858, df = 3 ), Pratom two
end Pratom three is not sipgnificart ( chi square = 5.075, df = 3 ) and Fratom
threes and Pratom four is agrain significart ( chd square = 8,65%6, df -2 )3
but the differsnces of the variance of the inmediate memory for dipits of

children between pairs ere m]l not significart ( chi squares = (.53371,

C.01459 and 2.5/257 respectively with df = 1),



The renge of the iimediate mamory for dipits of four grades children

ara 3.5 to 6.5y 3.5 1o 6.5, 4.5 to 7.5 and 4.5 to 7.5 digitas respectively.

The frequency of the children in various lengtha of the lmmediate memory for

digits is shown in Tabls 3, 2.1 (A).

Crades

Pol

Pel

Pe3

Pedy

Total
n 50
£ 100
n 50
% 100
n 50
100
n 50
£ 100

3e5

TARIE 3. 2.1 (A4)

de5 545
24, 1
L3 28
13 30
26 60
10 29
20 58

1 38
2 76

FREQUENCY Liii DIATE MUNCRY FOR PIGITS

10

10

20

18

The Jenrth of the lmmedinte memory for dipits

7e5
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HISTOCRAM OF TABIE 3. 2.1 (A)




3¢ 22 The immediste memory for dipite

of children of verving ngos

In this saction, the writer shall discuss the increase in the lmmediate

memory for digits in relation to increasing age. The data are given in Table

B 2a2
TABIE 3. 2.2
DMEDIATE MOMORY FOR DIGITS OF CHITIDREN OF VARYING AGES
Linsdiate memory for digits
Age ______L___“ N B E_E_ [xz £n2
305 4e5 5.5 6¢5 7Te5 .
6/9-6/11 2 4 3 = = 9 £1.5 L6l 196.25 4.89
7/0-7/11 9 16 U 4 - 43  206.5 4.80 1026.75 35.07
8/0-8/11 1 9 23 5 = 33 203.6 5¢34 1101.50 17.C5
9/0-9/11 1 10 27 6 1 45  243.5 5.41 1341.25 23.64
106/0-10/11 - 8 22 6 2 38 211.0 5.55 1193.50 21.89
11/6-11/11 - 1 U 3 - 18  101.0 5.61 570,50 3.78
12/0-12/11 =« « 4 1 = 5 2845 5.70 163.25 0.80
13/0-13/11 = = 3 = = 3 1645 5.50 90,75 ©€.00
15/5 - e 1l e - 1 5¢5 5.5@ 30.25 0.00

Total 13 4& 111 25 3 <00 1057.0 5.285 5774.,0 127475



This table neveals that ths immedite memory for digits tends t0 ine
drease with the increasing sge. The immediate momory for digiis increases
from 4.6l dipits st the age of 6/7 =« 6/11 up to 5,70 dipits at the aye of
12/0 ~ 12/11, and drops to 5.50 digits at the age of 13/0 =« 13/11 ard 18/5.

' The immediate memory for digits ;ssends sharply at the beginning add then
declines. The immediats memory for digits of the 13/0 - 13/11 and 15/5
vears old children is shorter than that of the 12/0 = 12/11 years old ¢'ild-
ren. This cen be explained that the writer obtained a small uumber of sube
jects in these two are proups (three subjects in 13/0 - 13/11 and only one
in 15/5 age group). Besides, the spe of children of thzse tuo a e groups
i{s higher than the general age of primary school children (a ¢hild attends
school at seven years of age, and he has to ccmplete the primary school at
elever or twelve ‘yeara ole), They may be solwer children,

The vnr%ance of the immedlate memory for dipits seem to be getting
less and less sccording to the increace in age, The chl square tast of
mean and thes teat for hormwgeneity of variance bte the chi scuare test will

ghow whather tho increrent of mweans and the decrement of variance of the

immediate memory for digils according to the increasing are are significant

or n'Otl
THE VALUE OF THE CAI S UARB T:ST OF MWAN .
| 2

v i 2 (fo = fe)

.M, fe fo fo = fe (fo - fe)

feo

6/9=6/11 3.5 0.585 2 1.415 2.002225  3,42201
5-5 4-995 3 -11995 3-930025 0.79680
6.5 1.125 0 -1l.125 1. 205625 1.12500
7.5 Cel35 ¥ -el35 0.018225 0.13500



7/0=7/11

8/0=85/11

9/0=9/11

I.M,

345
e D
De5
6.5
75
3¢5
e 5
55
6.5
75
3¢5

be5-

De5
6.5

765

10/0-10/11 3.5

11/0-11/11

hed
545
6.5

7.5
35
ko2
5¢5
0.5
765

feo
20795
10,220
23.8065
56375
0.645
2. 470
9.12C
21,090
4e 7150
0,570
ReI2
10,800
2LeFT5
54625
0.675
24470
9.120
21,099
4.750
0,570

1,170
he 320
92.990
24250

0,270

fo

9
16

14

10

®» © + o 3

22

14

3
0

fo = fe

6.205
5,640
~9.865
-1.375
-0.645
~1.470
-0.120
1,910
0.250
-0.570
-1.925
-0,200
2,025
2,375
0,325
~2. 470
~1,120
0.910
1,250
1.430
-1.170
-3.220
4+010
0.750

""01 270

(fo = fe)z

38,502025
31.809600
97.318225
1.890625
0,416025
2.160900
0,01 L4400
3.648100
0,062560
0. 324900
3.705625
0.640000
4.100625
0.140675
0.105625
6.100900
1,257,400
0,£2281.00
1.562500
2,044700
1.36%9C0
11.022400
164020100
0.562500

0.,072900

2
(fo = fo)
T

13,77532
3.082323
407786
0.35174
0.64500
0.87426
0.00158
0.17298
0.01316
0.57000
126588
0.05926
0.16419
0.02500
0.15048
2, 47000
0.17754
0.03927
0,32895
3.58754,
1.1.7000
2.55143
1,60962
0.25000

0.27000



2
2 -
I.Me fo £o fo = £a (fo - re)< (fo .fﬁ)
12/0-15/5 3.5 0.585 0 ~0.585 0.342225  0.5¢500
le5 2.160 0 -2,160 4665600  2,16000
55 4he975 g 3.005 9.030025  1.80781
6e5 1.125 1 -0,125 0.015625  0,01399
7.5 0.135 0 -0.135 0.018225  0.13500
49.39956

The chi square = /,9,392506, df = 2/, P ( .0l; chi square is significant,

THE VALUE OF TEST FOR NOMOGEN:YTY OF VANIANCE BY THE CHI 2(UARE TRST

- There are very few children in the 13/0 « 13/11 and 15/5 age groups,
Therefore, the writer combined tiese iwo are groups with the ape group of
12/0 - 12/11, Thus, there are niﬁe subjects in ape grou;; of 12/0 - 15/5,
ard its variation ( Dz) is 0.89.

1 . 2 :
Grope n n-1 =T E!:'z 5% log 8 ({n-1)(loz 8

6/9 - 6/i1 9 8 0412500 LeB9  0,61125 1,78621 2,285
7/0 = T/i1 43 42 0.02381 35,07  0.83500 1.92169  4.7107%
8/0 « 8/11 38 37 0.02632 17.05  0.46081 1.66251 13.54927

9/0 « 9/11 45 L4 0.02273 23,64 0.53727 1,72019 12.122%

-~

10/0 «10/11 38 37 0.02632 21189  0.59162  1.77204  9.56542
11/0 -11/11 18 17 0.05822 3,78 0,22225  1.3/593  12.89751
12/0 =15/5 e 8 0.125C0 C.29  0.11125 1,04610  8.37032

193 0.40800  107.21 7.51413



D? 2 _

{ 2
lz(n-l)] [log%_%] = (193)(1.74467) = 50,7231

diff, = 50.72131 = 57.51418 = 7.20713

chl square (2,3026)(7.20713) = 16,595138

il
-
$

1 1
o -1 = (oI}

correc¥ion

_ 1 1
ol \3)( 7=1) 0.408 - 193
= 1 1 0,208 = 0.0052
= 1% - 406 = 0,005

I!
-
&
o
',

A
Lo
-..‘;:
an

corrected chl square = chi square / correction = l;:g;%%; = 16,2319

The chi square = 16,2319, df = 6, chi square is sirnificant,



The chi squars test of mean ard the test for homogeneity of wvariance
by t‘r:xe chi sq_uu.ro tagt afa both significant ( ¢chi square = 43379546, Af =24
and 16,2319, df = 6 respfctively), This {ndicates that the irmediate memory
for digits of children increases significantly with the increasing age, the
variance of the immediate momory for digits terds to decrease aceording to
the increase in age. These results tell that the immediate memory for cdipits
of the younger children is short, but its v&riatioﬁ is large; whereas the
irmediate memory for dipgits of the older children 1s gettirg loncer, but

its variation 1s getting swmalier,

The range of the immediute memory for dipits is 3.5 to 7.5 dipits,
the frequency is shown in Tabtle 2., 2.2 (4).

TARLE 3, 2.2 (A)

FREJUENCY IMMEDPIATE MEMOIY FOR DIGITS

The length of the irmediate memory Jor digits

Ares Total S

3¢5 Led 55 6.5 7.5

6/9 - 6/11 n 3 2 A 3 - -

4 100 Fde 2 Lie 44, 32:33 - -

7/0 - 7/11 n 43 9 16 14 A -

8/0 « 8/11 n 33 1 9 27 5 -

£ 100 2,63 23,68 60,53 13,16 -

3/0 « 9/11 n 45 1 > 5 6 1
4 100 Le 22 20,00 6%, 22 13,34 2o 24

17/0 «10/11 n 35 - g 22 G P
i .100 - 21-05 5708) 15.79 5-27

11/0 «11/11 n 18 - 1 14 3 -

£ 100 - 5056 77,78 16,66 -

12/0 «15/5 n 9 -

- 8 1 -
£ 100 - - £2.29  11.11 -
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memory for digits betwsen boys and girls,

In this section, the writer will discuss the difference in the immediate

The number of boys and girls in

different lengths of the lmmedizste memory for digits are in Table 3, 2.3 (A)

and Table 3., 2.3 (B).

1.,

3¢9

bed
De3

7e5

TAILE 3. 2.3 (A)

FREQUENCY DISTRISBUTION BY DIFFZIENT GRADZS

P,1 P,2 Pe3 Pl Iotal
B, b B, Ge B, G, B, Ge B, G,
11 13 7 6 A & 1 - 23 25
7 T 96 &) 15 1.7 99 ¢ B8 57 54,
1 - ey *RVE, o . i, 11
25 25 25 25 23 22 25 25 103 97
y 2P §47.5 509.5
2
2y 2979.75 2734425
2

69,4952 58,0619
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TASLE 3, 2.3 (B)
FREQUENCY DISTRIBUTION BY DIFFRENT AGES

6/9%= 7/0- 8/0= 9/0= 10/0= 11/0= 12/0= 13/0=

6/11 7/11 8/i1 9/11 10/11 11/11 12/11 13/11 15/5 il
I.M.

B G B GBOGDBGBGDBGDBGBUGH BTG B G
3.5 « 2 6 3 1 wlll re® %P log " ~ 7 6

i3 317 9 VL6 6 AVIFEer . 2

5.5 2 1 7 714 91215 913 8 6 3 1 1 21 - 57 54
65 =« « 2 2 2 3 51 4L 21 2 @]l @ = = = 14 11
75 « = « = =« = 1 2«11l «a o @ @ = = =« « 2 1

N 5 42221 20182223218 9 9 3 2 1 2 1 « 103 97

£X 547.5 509.5
2
£ X 2979.75 2734.25

2
$D 69,4952 58,0619

The chi square test of mean and the test for homogeneity of variance
by the chl square are used in order to find out whether the difference in
the immediate memory for digkts between boys and girls are significant or

nove
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THE VALUE OF THg Cil SQUAYE TEST OF MIAN

2

I.M. fo fo fo = fe (f0 = fe)2 if"—;;f"—)

Boys 3.5 64695 7 04305 0.093025  0.013894
deD e T720 23 -le720 2958400 0.119676

De5 576165 57 =0,165 0.027225 0.000L76

645 12,875 14 1,125 1,265625  0,098300

7e5 1.545 2 0.455 0.207025  0.133996

Girls 3.5 6.305 6 -0¢ 305 0.0923025 0.014754
he5 23,220 25 1,720 2,958400  0.127079

505 53.835 54, 0.165 0.027:25  C4300505

645 12,125 11 -1,125 1.265625  0.104381

7.5 1.455 1 “De 455 0.207025  0.142285
0.755346

The chi square = Q,755246, d4f = 4; c¢hl square is rot significant.

IHE VALUE OF TEST FOR OMOGFLZITY OF VARIANCE BY T.)E CHI SLUARE TEST

1 2
Group S . | T ZD 32 log 52 (n=1)(log 82)
Boys 103 102 0.009304 69.4952 0.691325 1.83335 17.,00170
Girls 97 96 G.010417 58.6619 0.604811 1.72163 21.03643

198 0,020221 127.5571 38,03813
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Qiff. = 33,18596 - 33,03818 = 0,14778

(2.2026) (diff) = (2,3020)(0.14778) = 0.34028

chi square

The chl square = 0,34028, df = 1, chi square is not significaut,

The chi squars taest of mean (ehi square = 0,795, df = 4) and the
tast for homogeneity of variance by the chi square test (chi asquare = 0.3[.028,
df = 1) are btoth not signifieant. This indicates that there is no difference

in the immedlate memory for dights belween boys and girls,

]

3. 2.4 ‘ ?E’ig 1ka'1§;i~‘.3-t§ memory foz "liﬂg QI hi r?}'igr EIQS‘!Q g.hj__! r;t oL atﬁd |g&.£§z

o 7]
- il Wi,

It 1s cne of the purposes of this study to find cul whether tue ability
to memorize learning materials of the higher grade children is lonper than
~that of the lower grade children of the game ape, The data which is shown
4in the foll_owing table tells us about the immediate memory for digits of

the higher grace children and the lower grade children of the sams ape.



TI\.BIJE‘_B. 2.4
IM=ZDIATE MHMORY FUOR DIGITS OF HIGHER GRADE CHILDH=N AND LOWER GRADS CilLDw

=N OF THE SAMBE AGE

A IeMe P.l Pe2 Pe3 Pel Total
3!5 2 e - 2
6/9 - 6/11 4.5 4 - - A
5!5 1 P = 3
305 g  § = 9
| he5 14 2 - 16
7/0 « 7/11
5-5 9 5 i 14
645 1 3 s’ lb
315 1 = on 1
Lie5 3 5 1 9
8/0 « 2/11
5e3 3 14 6 23
6.5 - 2 3 5
Be5 2 A A 10
5¢5 - 6 16 27
9/0 « 9/11
6.5 - - 4 6
705 - pa— 1 1
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) ¥, (W Pol Yo P'B P.L Total
2.5 1 2 4 1 8
o 1 2 5 14 22
10/0-10/11
6,5 - - 3 3 6
75 - - - 2 2
be5 = - 1 - 1
11/0=11/11 5.5 - 1 1 12 14
6.5 s g - 3 3
5.5 o - - 4 ‘
12/0-12/11
6e5 - - o~ b | 1
13/0-13/11 5.5 - - 4 3 3
15/5 5e5 - - 1 - 1
N 50 50 50 50 200

The muber of subjects in scme a;je groups sre so gmall that it
might affect the validity of comparing the differences by any statistical
method. 7The writer, thersefore, finds out the differsnce of the immediate
mamory for éigits only of the higher grade children and those of the lower
grade children in age groups that contain lerpge mmbter of subjects (age
group of 7/0 = 7/11, 8/0 - 8/11, 9/0 = 9/11 and 10/0 - 1C/11).
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THL LIGEDIATE MUMORY FOR DIGITS OF CHILDEEN IN ACE GROUP CF 7/0 - 7/11

I.M, Pel Pe2 Total
3e5 8 1 9
be5 14 2 16
5e5 9 2 14
6e5 1 7 4
N 32 11l 43
14740 595
4e59 Se41
696.0 330.75
20672 8.91.

THE VALUE OF TH: CHI SQUARE TEST OF MRAN

2

I.M. e fo fo - fe (fo - fe )2 S&’_‘T';SS)_
Pel 52 €,70 g 1.30 1.6900 025224,
be5 11.© 14 2.09 4.3651 0.36676
De5 1042 9 =142 2.0164 0.19351
6.5 298 1 -1.98 3.9204, 1.21557
Po2 345 2430 1 -1.30 1.6900 C.73478
ke 4,6 CY Z ~2+C9 le3621 1.06800
555 3.58 > 1.42 2.0164 Ce 56324
6.5 1.02 2 1.98 3.9204, 3.84353
8433763

= 8,33763, A = 33 P (,05, ehl square is significant
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THE VALUE OF TEST FOR HOMOGENEITY OF VARIANCE BY THE CHI SQUARE TEST

{4

1

Group n n=1 =y £D2 82 log S° (n~1)(1og 32)

Pel 32 31 0.032258 20,72 0.668387  1.82503 6.57593
P2 11 10 0.1COCQO 8,91 0.891000  1.94988 1.49820

L1 0el3225% 29,63 6.07473

2
D

2
e 29.6 et ° 2 E D - 1 /
-—241 0,72268, log ifg_’nr-l 1.85895

= (41)(1.85895) = 6.21695

-F
e
b
9
L |

)

621695 = 6.CTLT3 = 0.14222

chl square = (2.3026)(aiff.) = (2.3026)(0.14222) = 0.32747577

The chl squers = 0,327/8, df = 13 chi aquere is not significant.

The chi square test of mean ( chi square = 8,3376, df = 3 ) is sig-
nificant . The test for homogeneity of variance by the chi square test
(chi square = C.32748, df = 1) is not sigmificant., This reveals that the
immediate mamory for diyits of Pratom two children is lonper than that of

Pratom one chlldren of the same epe (7/0 - 7/11), but its variation is
not diiferent,



THE DMEDIATE

P.1l

33e5

bo 19

163475
343

51

112,5
536

609,25
6457

Pe3

W O B

10
570

O

570

328,50

3.60

MrMORY FOH DIGITS OF CHILDREN IN AGE GROUP OF £2/0 -« /11

Total

THE VALUE COF THE CHI SQUARE TEST OF MEA¥ (P.1 and P,2)

I.M.

P.1 3¢5

a5
De3

365
Lo
55

fe

0e25
200
b5
0,30
0.75
6.00
12,75
1.50

fo
1
E
3
0
0
2

14

2

fo = fe

0.75
1.C0
-1.25
=020
-0,75
-1.00

1.25
Ue50

2
(fo = fe)

045625
1.0C00
1.5625
0.2500
045625
1.,0C00
145625
0.25C0

The chi square = 2479€5, A1 = 33 chl square 13 pot signifieant,

fe
0,2250
0. 5000
03676
0. 5000
0.7500
0.1667
0.1225
0,1667
247985

40

2

!fo - feo)



THE VALUS OF THsT FOR HOMOGANEITY OF VARIANCE BY THS Cill SUARE TEST $P.l & Pe2)

Croup n  n=l ﬁ-}q EDZ g log & (n-1)(1og 32)
Pl 7 6 016667 3443 0.57367 1.75715 2454290
Pe2 21 20 0.05000 6,57 0.32850 1.51654 10.33080

26 10.C0 12,87370

(26)(1.58503) = 11.21078

Giffe = 1120078 = 12.87370 = 0433708
chi square = (2.30206)(dirf.) = (2.3026)(0.33708) = 0.77616

The chi :square = 0.77016, df = 1; chi square is not sigmificant.



THE VAIUS OF THE CHI S)ARE TEST CF MEAN (P.1 and P.3)

LMo fa fo fo « e (fo « fe )2 E‘E——i‘i
Pol 345 0.2 1 0. 588 04345744 0.83918
he5 1,647 3 1.353 1.830609 1.11148
545 3,706 3 0,706 0.498436 0.13449
6e5 1235 O -1e235 1,525225 1.23500
P3 345 0,528 0O -0.588 06345744, 0. 53800
he5 2 2SRy 1,353 1.830609 0. 77799
5.5 5.294 6 0,706 0.498436 0.09415
6¢5 1.765 3 1,235 1.525225 0.86415
5004414,

Tha chi square - = 5.64444, df = 33 chi squere 1s not significant,

THE VALUZ OF TEST FOR HC4OGENZITY OF VARIANCE BY THE CHI SJUARE TEST (P.l & Po3)

Croup n Ne1 n-:_l_;I £D2 59 | iﬂg | 32 (l‘lr-l) (log 32)
Pel 7 6  6.15667 3.3 0457167 _'i'.75715 2454290
Pe3 10 9  0.11111  2.60 0.40000  1.60206 Lo 41854

15 7.03 6.96144

2 2
= 2a03 = 0.6%67: 1o EID_ 1.67026
(n=-1) 15 ’ € (n=-1) ol

/ 2
tﬂn-l) ] [1"8 gn:%] = (15)(1'.67086) = 5,06290

diff- - -5.‘%290 - E'%M = 0010146

chi squere = (2.3026)(Qiff.) = (2.3026)(0,10146) = 0.233622

The chi square = 0,233622, d4f = 13 chi square is not gignificant,
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TIE VALUE OF THE CHI S UAKB TEST OF MEAN (P.2 and P.2

I.M. fe fo fOo = fe- (fo « fe )2 i&ﬁiﬂf
P,2 be5 e 60 5 0.94 0.8336 0.19209
55 13455 1/ 0e45 0.2025 0.01494
605 339 2 ~1¢39 1.9321 0456994
Po3 . A45 1.94 1 -0.94 0.8836 0e45546
505 6645 6 -0a45 0,2025 0.03140
645 1.61 3 1.39 1.9321 1,20006
2446389

The chl square = 2,46389, d4df = 2; chi square is not significant,

THE VALUE OF TEST FOR HOMOGENEITY OF VARIANCE BY THE CHI SQUARE TRST (P.2 & P.3)

Group n Nn-1 H:-TE'I EDz 32 log 32 (n-1)(log 3 %
P2 21 20 0,05000 6457 0432850  1.51654 10433080
P.3 10 9  0.11111 3.60  0,40000  1..60206 4441854

29 10,17 14.74934,

=g 04350693 log {(ﬁ:ﬂ = 1.54493

2
.E.__..%T] = (29)(1.54493) = 14.80297

(E.(n-l)} (loz .3

diff, = 15,,80297 = 15,7934 = ©.05363

chl gquars .= (2,3025)(diff,) = (2.3026)(0,05363) = 0,123438

The chi square = 0.123488, df =1; chl aquare is not significart.



I DEEDIATE MOMORY FOR DICITS OF CHILDREN IN ACE GRGUP OF 9/0 - 9/11

4 Pel
3e5 -
be5 2
5¢5 -
6e5 -
765 -
(] P
9.0
4o 50
40e5
0.0

I.M.

3¢5
b3
De3
6e5
Te5
3e5
b5
Je3
6e5
75

fo

0,306
2elilidy
6,722
14222
0.306

C.694

C.694

1
4
6
0
0
0
4

Pe2

o M

11
D4ed
495
274475

473

fo

16

A
1

25
139.5
5.58
790625
11.84

fo - fe

0.694
1.556
=0,722
~0,222
-0.306

~0.694

"1- 5%
0,722

le222

Ce306

P.4

405
5.79
23575
led3

(fo = fe)2

0.481636
24421136
0.521224
1.493284
0.093636
0.421636
24421136
0.521284
1.492284
C.093636

Total

45

THE VALUE OF T!E CHI 3UARE TEST OF MEAN (P.2 and P.3)
(fo = fa)

2

S
157397

0.99064
0.07755

1.22260
030400
069400
0.43577
0.03414
0.53754
Ced24J2



The chi square = 6,00651, df = 4; chl square is not significarni,

7 VAIDE OF TEST FOR HOMOGDMNIITY OF VARTANCE BY THS CHI SQUAPE TEST (P.2 & Pe3)

2
Group n N—-1 E'}-I zDz 32 log 52 (n=1)(l0g S )
F,2 11 10 0.10000 4.73 0 L7300  1.67.486 4o 74260
P.3 25 24  0.04167 1184  Cu45333 1.69314 8.63536

3, 16457 11.33396

2
= ’ £? D = -.
= 0.48735; log g% 1.68785

(34)(1.68785) = 11.38690

diff. = 11438690 « 11435396 = 0.00294

chi square = (2,30206)(diff.) = (2.3026)(0.00294) = 0.C06770

The chl square = (,006770, af = l; e¢hi gquare is not significant,



THE VALUS OF TIiE CHI SQUARE TIST OF MEAN (P.2 and P.4) .
I.M, fo fo fo - fe . (fo = fe )2 SES’EEE:L
P2 345 Ge611 1 0,359 Oe151321 024765
o5 250, 4 1,556 24421136 0.99064
5¢5 6,722 6‘ ~0,722 0.521284 0.07755
6e5 J.222 0 -] e 222 1.493284 1.22200
Pod 345 0.339 0 ~04389 0.151321 0.38900
bed 1,556 0 -1,556 2421136 1.55600
De¢5 £ eR78 5 0,722 0.521284 0.12185
6e5 0,778 2 1,222 1.493284 1,91939
- 6.+ 52409

The chi square = 6,524093 df = 3; chl square is not significant,

THE VALUE OF TEST FOR HOMOGENEITY OF VARIANCE BY THE CHI BJUARE TEST (Pe2 & P.4)

Group n D1 l‘é:[ EDz 82 log 82 (n=1)(1log 32 )
P2 11 10 P.10000 4.73 0.47300  1.67486 474860
P T 6 0.16667 1.43  0.23833  1.37719 426314

16 6416 701174

2

diffe = 7.36736 = T.0117, = 0435562

chl square = (2,3026)(diff.) = (2.3026)(0.35562) = 0.81835

The chi square = (0.,81885, df = 13 c¢hi aquare is not significant,



THE VALTE OF THT CiI SQUALE T2ST OF MUAN (P.3 and P.4)

2
I.M. fe fo fo = fe (fo = fe )2 f\g.?-:f‘;f—'“)-
Po3 boD 5125 4 C.875 U."165625 Ue<4500
55 16,400 16 0,406 C.164E36 0.01005
05 be€8 A -0.637 C.471969 010070
Te5 0.,7¢1 | 0.219 0.047961 006141
P 45 Go875 0 ~0.875 0.765625 087600
5e5 /e 594 5 0496 00164836 0.03588
6e5 1.313 2 0,647 0.471969 0435946
Te5 0e21% 0 -04219 0.047961 0.,21200
1.90650

The chi square = 1.50650, df = 33 chl aquare 1s not signiflcent.

THE VALUE OF TEST FOR HOMOGRNEITY OF VARIANCE BY Tilk CHI SQUARE TEST (P.3 & Be4)

2
Group n n~1 E'E'I £D 32 i1og Ef? (n=1)(1og 32)
.3 25 24 0.04167 11.84 0449333  1.69314 $.63536
P./ 7 6  0.160667 1.3 023833  1.37719 Ze26314
30 13427 1289850
= 1.64574

= 11.3722C

= 0.47370
(2.3026)(aiff,) = (2.3026)(0.47370) =1.090742

chi square =

The chi square = 16090742, df =1; chi square 1s not significant,



THE IMEDIATE MSMORY FOR DIGITS OF CHIIDREN IN AGE GRCUP OF 10/0 = 10/11

I.M,. P.1l Pe2 P.3 Pod Total

Le5 1 2 A 1 8
Se5 1 2 5 14 22
61.5 - - 3 3 6
- 15 = - - P .
N p 4 12 20 38

10,0 20,0 65,0 116.0

5-0 500 5&42 5080
5050 101.0 359.0 683,.0

0.50 1.0 6,92 1062

THE VALUE OF THE CHI SQUARE TEST OF MEAN (P.2 and P.3)

2
I.M, fe fo fo = fe (fo = fe)2 EE—";T—@-)—
Pa2 45 1.500 2 04500 025000 0.16667
565 1,750 2 04250 0.06250 0.03571
6y5 0e750 0 =0,750 056250 C.75000
Pe3 o5 4o 500 4 =04 500 0.25000 0.0555
545 5.250 5 =0,250 0.06260  0.,01190
6e5 2250 3 Ge750 0. 56250 0625000
1,26984

The chi square 1.26964, df =2, chi square is not signifit.;ant.
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THE VAIUE OF TEST FOR HOMOGENEITY OF VARIANCE BY TIE CHI BQUARE TEST (P.2 & P.3)

2 2

Group n n=1 n-}::t %D 32 log g (n~1)(1log S )
P2 A 3 0033333 1.00 0,33333  1.52277 2456831
P.3 12 11 0.09091 6,92  0.,62909  1.798T1 3.78581
14 7492 4435412

2 pos
= Zo22 = 04565713 log $ED. - 1.75260
i VA £({n-1)

2
(E(n—l)l ( log%%—_%J = (]A)(i.75260) = 4453640

diffe = 2053640 — 21354-12 == 0.18228

chi square = (2,3026)(diff.) = (2.3026)(0.18228) = 0.,419718

The chi square = 04419718, df =1; chi square is not significa nt,



THE VALUE OF THE CHI SQUARE TEST OF MEAN (P.2 and P.4) 2

<
I.M. f's fo fo - fe (fo = fe) Sfo—r'fﬂ-

Pe2  4e5 0,500 2 1.500 2 4250000 4+ 50000
565 20667 2 =0¢667 06444889 0.16681

605 0,500 O -0.500 0250000 0. 50000

o5 0,333 O ~04333 0,110889 0433300

Pok  hob 2,500 1 -1.500 2 4250000 0.90000
505 13333 14 0,667 0444889 0,03337

655 2,500 3 0. 500 04250000 010000

75 1.667 2 0.333 0.,110889 0.,06652
6059970

The chl square = 6,59970, @f = 33 chi square is not significant.
THE VAIUE OF TEST FOR HOMOGENEITY OF VARIANCE BY THE CHI SQUARE TEST (Pe2 & P.4)

1 2 2
Group n N1 =T i.D 32 log 82 - (n=1)(log 8 )
Po2 A 3 0633333  1.00 0633333  1.52277 245683
Pol 20 19 0605363 10420 0.53684  1.72984 6.86696
11.20 743527

Ao LED _ =
0150909, log a;——ﬁ = ],70680

(22)(T.70620) = 7,54960

il

Aiffe = To54960 - Tok3527 = 0411433
chi square = (2.3026)(diff.) = (2.3026)(0.11433) = 0,263256

The chi square = 0,263256, df = 1, «chi square is not signi€icant.
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THE VAIUE OF THE CHI SQUAKE TEST OF MEAN (P.3 and P.4) 5
I.M, fe fo fo = fe (fo = fe )2 if—?-f;ffl
Po3 beb 1.875 4 2.125 4+515625 2.40833
505 7.125 5 ~2¢125 4o 515625 0.63377
6e5 24250 3 06750 0.562500 0325000
7.5 0.750 0 =0,750 0.562500 0¢75000
P.4 hed Jel25 1 -2 ¢125 4e 515625 1.44500
505 11.875 14 2,125 4515625 0438026
6,5 36750 3 =04750 0,562500 0.15000
Te5 14250 2 0.750 0, 562500 0.45000
6.46736
The chi square = 6.,46736, df = 3, chi square is not significaht,

THE VALUE OF TEST FOR HOMOGENEITY OF VARIAINCE BY THE CHI SQUARE TEST (P.3 & P.4)

2
Group n n-1 n—]_'I £D2 2 log 82 (n=1)(log S )
P2 12 11 0,09091 $.92 0.62909  1.79871 3.78581
P 20 19 0.05263 10.20 0.53684  1.7298 6.86696

30 17,12 8465277
2 2
£€0 _ 17,12 _ e % 5 Y
E(E:ﬂ - -56"_ - 0; 570'_67; 1og i-(-a—;n - 1-75639
X 0 = o

[E(n"l) ] [ log E(E ] = (30)6-75639) = §,69170
diff, = 8469170 = B,65277 = 0.03893
chi square = (2,3026)(aiff.) = (2.3026)(0,03893) = 0,0%964

The chl square = C,08964, df =1; chi square is not significant.



The average lrmedlizle memory for digits of the higher grade child-
ren is longer than that of the lower grade children of the same age, but
the—chi square test of mean is significant tnly in age group of 7/0-7/11.,
This reveals that the immediate memory for digits of the higher grade child-
ren is longe;:' than that of the lower grade children of the same agej anyhow
the difference is amall, The variations of the immediate memory for digits

of children of the same age are homogeneous,

3e 265 e irmodiaste memory for digits of children whose school marks ere
high and thoge whogs school marksg are low
It should be recalled that the last purpose of _this study is to find
out whether the lmmediate memory for digits of children whose school marks
are hirh is longer than that of those whose school marks are low,
TABLE 3. 205
IMMEDIATE MEMORY FOR DIGITS OF CHILDKREN WHOSE SCHOOL MARKS ARE HIGH AID

THOSE W-0SE SCHCOL MARKS ARE LOW OF VARYING GRADES

P¢1 P.Z P.B PCA
I.M. —
U L U L U L 0 L
3. 5 o= 4 sy 1 s = = =
be 3 6 5 3 2 3  a
5e5 6 = 3 6 5 7 4 10
6.5 1 - 2 - 3 o= 6 =

10 10 10 10 10 10 10 10

53.0 4100 5200 5000 5610 52.0 61.0 5500
2630  4el0 5,20 35400 5,60 5,20 6,10 5,50

284450 170450 276450 284450 31850 272650 37450 302450
3660 2,40 6010 4450 4490 2410 24,40 0.0

U = Upper 75 percentile, . L = Ip,er 25 percentile
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From Table 3. 2.5, it reveals that tle averapge irmediate meamory for
digits of children whose school marks are high (upper 75 percentile) is
Jonger than that of those whose school marks are low (lower 25 percentile)
in all four grades. Thm chi square test of mean and the test for hoko-
geneity of variance by the chi square test are determined to sece whether
the diffewence betwesn the children whose school marks are high and those
whoge school marks ere low 1s significant, The feollowing table contains

the total mimbter of children whose school marks are nigh and those whose

school marks are low.

TABIE 3., 2.5 (A)
TOTAL NUMBER OF CHIITHEN JHOSE SCHOOL MARKS ARE HICH AND THOSE WUHOSE SCHOOL

MARKS ARE 1OW AND THEIR IMMEDIATE MEMORY FCR PIGITS

ItI'Eo U . L. TOtﬂl
30 5 - 9 5
be5 10 12 22
5e5 18 23 4l
65 12 e 12

N 40 40 80

222 198
555 4495
1254

21,9 15.9




THE VAIUE OF THE CHI SJUARE TEST OF MEAN

2
I.M. fo fo £o - fa (fo = fo) 9—'2-'1':;‘-'9-2-
Us 3.5 2.50 0 -2.50 6.2500 2 4 50000
45 11,00 10 -1.00 1.G000 0.09091
5.5 20,50 18 -2450 6.2500 0.30408
6.5 6.0C 32 6,00 36.0000 6.000C0
Le 3.5 2.50 5 2450 6.2500 2 . 50000
beS 11.00 12 1.00 1,0000 0.09091
565 20450 23 2450 6.2500 030488
645 6,00 0 -6.00 36,0000 6 .00000
17.79158
The chl square = 17,79158, df = 3; chi squure is significant.
THE VAIUE OF TEST FOR HOMOGENEITY OF VARIANCE BY THE CHI SIUARE TEST
“Group n af B iy log §
Ue - 40 39 21.9 Ce56154 1.74939
Le 40 39 19.9 0.51026 1,70779
167180 1.45718
§_§2 = 4207180 = 05359C3 log g§2 = 1,72908
3 2 ’ il ’

2
r [103 %‘ﬁ ) = (2)(2.72908) = 3.45216

diffe = 1e45816 « 1.45718 = 0.00983

chi square (2.3026)(Q122.) = (2.3026)(0,00098) = C. 002257

The chl square = 0,002257, Gf = 1; chi square is not significant,
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The chi aquure test of mean (chi square = 17.79158, d4f = 3) is

significant, but the variances are homocgensous. This indicates that the

immediste memory for digits of children whose school marks are high is

longer than that of those whose school marks are low, but 1lts varlation

is not different, The chi sguare test of mean in each grade is computed

in order to find out whether the immediate memory for digits of the child-
1en whose school mz=iks are high 1s longer than that of those whose school
merks aie low of the sames grade.

Ti® IMMCODIATE MEMORY FOR TICITS CF CHILDREN WHOSE SCHOOL MARKS ARE HIGH
AlD THOSY WHOSE SCHCOL MARKS ARE LOW IN Pl.l

l.Me Ue Le Total
365 - A b
bed 3 6 , Y
De5 6 - 6
€5 1 - 1
N 10 10 20
THE VALUE OF THE CHI SWUARE TEST CF MEARW 5
1M, fo fo fo = fe (fo = feo )2 fo ;;-f-'.'-l-
U, 3¢5 2e00 0 -2 ¢ 00 4 .CCO0 < ¢0000
bed e 50 3 -145C 22500 C. 5000
De3 3400 o 3.,C0 <.0000 30000
6e5 0«50 1 C.50 C.25C0 065000
Le 3¢5 2eC0O A 2400 4« CCOO0 2 «CGO0
bed e 50 6 1.50 242500 C.50C0
D62 3.00 C -3.00 9.0000 3., 0000
6.5 C.50 0 ~(e 50 0.2500 065000
12 4 00C0O

12,00, 4f = 33 chl square is significant,



THE IMODIATS FeMORY FOR LICITS OF CHILPREN WIHOSE SCHOCL MARKS ARE ILIGH

Le

The chl sgquare

I,

I.M.

D¢3

AND THCSE Wil0sE SCHOOL MARKS ARE LOY IN P.2

U. Le Tote)
- 1l 1
2 3 8
3 6 9
2 - 2

10 10 20

THE VALUE OF THE CHI SQUARE TEST CF MEAN

feo fo fo - fe (fo = fe )2 Lfﬁ-;:fﬂﬁ
Ce5 0 ~Ce5 0e25C0 0. 50
AN 5 1.0 1.00C0 025
bied 3 -1e5 202500 .50
1.0 2 1.0 1.0000 1.00
Ce5 1 0o - 042500 0.50
4e0 3 ~1.0 1.0000 Ce25
bhe5 6 1.5 2500 Ce50
1.0 0 ~1.0 1.0000 1.C0
lye 50

Le50, Af = 33 chi square is not significant,



THE DTIDEDIATE M3MORY FOR TICITS OF CHIIDREN WHCSE SCHOOL MARKS ARE HIGH

Le

1.4,

beD
Ded

N

I‘Ml

The chi square

AL THOCZ WHOSE SCHCOOL MARLS AlE LOW IN P.3

10

L.

10

THE VAL OF THE CHI S,UARE TEST OF MEAN

fo

2e5

1.5
25
6.0

dled

3653234y Af = @,

fo

O 3 W wWw o wm N

fo ~fe@

-0e5
-1.0
1.5
Ce5
1.0

""115

(fo = fe)

1.00
2425
0.25
1.C0

2.:{5

2

Total

S

W

20

2

‘fo - fe!

fe

C.10000
0.16667
J.+ 50CC0O

0.100C0
0.16667

353334

chi square is not signifizant/

o7



THE TAMDIATE MOMORY FOR DIGITS OF CIIDADN WilCSE SCUCCL MMRKS ARE HIGH

AND THOSE WIOSE SCHOOL MARKS ARE IOW 4N 2.4

In H. . U. Lo TOt—al

5¢5 b 10 14

6e5 - 6
N 10 10 20

TIE VALUE OF THE CHI SQUARE TEST OF MEAN

2
l.Me I.M, fe fo fo = fe (f0 o 15‘@)2 .(..1:3.;3{21.
Us 55 = 170 4 =340 90000 1.28571
6e5 3.0 6 3.0 90000 3600000
Le 5e5 740 10 3.0 9.0000 1.28571
605 3.0 0 -3¢0 9.0000 300000
8e57142

The chi square = 8,57142, df = 1; chicsguere 1s significant,

The chi square test of mean is significant in Pratom ons and Pratom
four but not signif.‘ic:.nt.in Pratom two and Pratom three, This reveals that
the mdiate memory for digits of children whosa school marks ere high
are longer than that of those whose school marks are low in Pratom one and
Pretom four but the immediaste memory for digits of children in eother grddes

are nct different, This can be explained that may bhe the writer obtalned
a small mmber of subjects,
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3- 3 EEE%’]EEE’
The firndingas of this study can be summarized as follows:-

le The immediate me-ory for digits of the lower .f",t‘-ﬁ‘.di children is
snort, but its variation is larpe; whereas the imnediate matory for digits
of the higher grads ¢"ildren is gatting lorrer, but its variation is getling
graller, The incrazment of the imedinte nenory for dipits is irremular,

2. The imwediate memory for dleits of the yo.nger children is short,

but itz variation is larpe while that of tha ¢ider ¢ ildrzn is pgetiing lonper

" . but its variaticn 1s petting smiller., Thie immediate meucry for -dipits is

irresular increased according to the ircrsase in ags,

3. Thsre is no diffsrence of the inrediate memory for adlpits between
boys ard ¢irls of the saue grade and/or age.

lLe The immediate me.ory for digits of the hipghar prade children isa
longar than that of the lowsr grade children of the same ape; anyhow the
differsnce 1s srzall, The wvariatiors of the innediale " amory for digits of
c ilidren of the same are are “w.0p=neous,

5¢ The imnediate memory {ur digsits of the ehildren whose school
marks are high (upver 75 percartile) is se~med to be longer than that of
those whoee achacl marks are low {(lower 25 rercentilae)., The differences
are sisnilicant in the Prato= ore 2and Pratom four but rot sipgrnificant in

Fratom two and Pratom thres,

RECREVLLRERINLADENTBRTANY



CHAPFTER IV

RECATITULATICN, CONCLUSIONS ARD RECOMENDATICNS

round of the studvse

Le 1 Absgtract of th~ back
The immediste memory is in the memory test. Vestern psychclogisis

studled the irmediate memory long ago. In studying the immediate mewmory
thay used many kinds of meterials such as nonsense - syllables, serlies of
digits, meaningfl words. etec. Thsy found that the immediate memory in-
ereages according to the increase in age. It can vary according to task,
procadure and other conditioms such as practice in memorizing. The lmme
adlate nmemory relates to intellipgence and general shility of subject.
There 13 no study concsrning the immediate memory for Thail children. The
writer, therefore, realizes that it will be of great value to study the
immediate memory Of Thai children. This present investigation is intended
to study the immediate memory for digits of thsa pupils in five municipsl

schools in Nakorm Pathon,

Le 2 Teststament of the

The purpcses of this gtudy are to find out whether:i-

le The luimediate menmory for digits of the older children is lonper
than that of the younger children,

2 Thare is any difference in the immediate memory for digits bet-
waen ‘bo:,ra and girls,

3e
;3 longer than that of the lower grade children of the same ape, ard

The immedizte memory for digits of the higher grade children




Le The immediate memory for Aigits of children whose schcol marks

ars high is longer than that of those whose school marks are low,.

hstract of tha meticdg and techniguess

be 3

he 3.1 Samle. A total number of two hundred pupils are randomly
selected for this investipation. There are five schoola and each of which
hags four grades. The mmber of classes selected 1s twenty. The pupllas
in each selected class were dlvided into three f_roup.s; the upper 75 per-
centilé group, the 25 = 75 percentile group and the lower 25 percentile
group, according to their marks in the first term examination, Only ten
ptrpile in each sslected class wers chosen by drawing lots; two pupils from
the upper 75 percentile group, six pupils from the 25 = 75 percentile group
and the other two pupils from ths lower 25 percentile group. The subj-.-cﬁ'
afes were counted from their birth date to ths date of testing, and the
writer ralsed the fifttésn days and more than that to be one month,

Moterialse DLiglt - sarises were used in this study. Thsy are s-

e 3e2

972
1406
39418
067285

2516927
53391204
764580129
2164669573
45382170369
870932614220
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Le 3.3 Procedure, The writer has at hand the digit - series and
gives the following instruction "I am going to say some nmumbers., When 1
finished, you are supposed to repeat the numbers in the same order®, The
writer read ths first seri-:s, When the subjcet recalled ths numbers cor-

rectly, the writer gave him the longer one, Each intorval between digiis

in the seriss was one sscond,

Lo 3e¢4 Mathods of analysis. If the subject repeated the diglt -
“geries correctly up to the 5 - digit - sories, his inmediate memory for
digits is 5.5, bscause his immediate memory is at least 5 but not quite
6. The chi square test of mean and the test for homogeneity of variance
by the chl square test were used in order to find out whether the differertice

of the immediate memory and the variatlion of the lumediate memory are
significant or not,

Le 4 Sunnm of the findings and conclusionss

The findings of this study can be summarlzed as follows:-

1. The irmediate memory for digits of the younger children is short,
but its variation is large; whereas the immediate memory for digits of the
older children is getting longsr, but its variation is getting smallar,

2e The 1rmediate wemory for dipits of boys and girls in the same
grade and/or age ars not different.,

3¢ The lmmediate memory for digi's of the higher grede children

seems to be longer 'bhan that of the lower grade children of the same age,



Le The immediate memory for digits of tha children whose school

marks are high is longer than that of those whose school aiarks are low.

Le 5 Ieconuancaltlcongs

This study suggests any further study that uses a larger sample,
It may be more useful if there are more subjects in order that it might
represent the children all over Thailand. Another recommsndation 1s to
study the immediate memory for digits of children who are in higher grades,
Besides, the writer nggesta other typas of materials should be tried in
studying the difference of the irmediate memory in the different typss of

tasks,

P& 50 36 34 9 32 36 3¢ W M 3¢ 30 3 3% 90 3¢ K e



PIF] IOGK L PHY

Testing, The Macliillan Ccmpany, liew York,

le Anastasi, Anne, Psyvcholopics
19544 ’

2. Carmichsel, Ieonard, Mamua] of Child Psychology, John Willey & Sons,
Inc., lew York, 1946,

3o Carter, .ﬁomer LePes J2arning to Read, MeGraw - Hill Book Company, Inc.,
London, 1953,

Fsycholofy, Metuen & Co, Idd., London, 1952Z.

o -Collins, Mary, Dimpszriuant

5¢ Crow, lester D, and Crow, Alic'ﬂ’ xonoerimental Daglp

Resenrch, Rinshart & Company, Inc.jublishers, New York, 1950,
6. Cl'uze, H-Hq’

Psvchology for Collere Students, Prentice - Hall,
Im.’ En{flﬂUOOd Cliffﬂ' RnJ-' 1951.

7e Cruze, W.W., Gensral Psvechelo

for Collere Students, FPrentice p liall,

Inc., Englewcod Cliffs, N.J., 195%.

8e Dennis, Y., Kcadineg in Child Psycheolory, Prentice - Hall, Inc.,
New York, 1951, ‘

O Edwards, Allen L., Experimental Design in Psveholopfcal Fsgearch,
Rinshart & Company, Inc, Publishers, New York, 1950.

10. Forest, Illse, Child Lavslopment, lMcGraw - Hill Book Company, Inc.,
london, 1954.

1l. Freeman, F.S., Theory and Practice of Psycholorica) Testing, Henry
Holt and Company, New York, 1955.

12, GCesell, Arnold, The First Five Yasrs of ]ife, Harper & Erothers
Publishers # Pew York, 191001



15.

16.

18,

19.

20

22

23

2o

25- Tﬁm-rl’ I.ﬁwis I";' alﬁ l'ﬂrrill’ VYuad A.-’ ma

65

Guildford’ Jt P » Censra

s, e Van Nostrand Company, Inc.,
New York, 1956.
Kj-nES].ﬂ}" He Lo Y

Inc,e, New York, 1946.

The Noture snd Comditiong of Isarning-, Frentice - linll,

MeGeoch, Je.h.s Dsychology of Human Jaarning, Green and Company, New York,
1952,

Miller, G.A., Isncuare end Comminication, lMoGraw - Hill Book Company,

Inc., New York,1951.

Morgan, C.T., Introduction to Psvcholosy, MeGraw - 1111l Book Company,

Inc., Now York, 1956.

Munn, N.L., Paychologica - ; 1iad, The American
Paychological Association, Inc., vol. 72, No. 13, 1958.
Munn, N.L., Psychology, Houghton }Mifflin Company, Boston, 1951.

Pogtman, Iso, Fomperimentsl Psvcholoyp

s Harpar & Brothsrs Publishers,
liew York, 1949.
Raymona, Dorothy Macisan, "The Performance of Reading Achlevers on

Hemory Span and Associated Learning Tests", in Journal of

Edueation:

Rogmarch, 481455 - 465, F'55.

Russell, D.H., Childiren's Thinking, Ginn and Compsany, Boston, 1956,

Saith, H.F., Psycholcgy in Teaching, Prentice - Hall, Inc,, Englewood
Cliffas, N.Je., 1954.

Stangner, Ross, Psychclogy, McCraw - Hill Book Company, Inc,., Londoa,

1952,

Miff1in Company, Boston, 1946.



26, Tiffin, Joseph, The Psycholory of Norma] Poople, D.C. Health and
Coupeny, Boston, 1946.

27, Undarwood, BeJe, Exporinental Psycholory, Appleton - (entury - Crofts,

Inc, » 19490

The Maasvemant of Adult Intelll

28, Wechsler, David, ence, The Williams
& ilkins Company, Baltimore, 1944.

29, Wechsler, Devid, Panre of Human Capaclti~s, The Willlams & Wilking
Conpany, Baltimore, 1952.

30, Wechsler, David, Ilechaler Intellirence jc;}.,é for Children, The

[ T e - LSRR e o R e ol e e g W, - g my R ol e R —

Pavehological Corporation, ilaw York, 19.9.

31. Woodworth, R.3., Exvarimental Psycholorw, lamry Helt and Conpany,
Nens York, 1954 |

32, Yust, Walter, Snevelopedia Britannica, vel. 15, Fomcyclopedia Rritannies,
Itd., London, 1953. .

33- Z‘llbak, ngP.’ L:.Lﬂﬁ‘a:i-.' Lavalo ‘ﬂlﬂﬂt, 185 of: A% Hill Bmk COIﬂpan}', III!-,

New Zork, 19%4.



APPERDIX As THE FROCOTURE IN THAL VERSION

A o TN Y 3 8
%ﬂﬂnﬁﬂﬂﬂﬂt'ﬁﬁﬁﬂtﬂﬂuﬂﬁlﬁﬁlﬂuﬂQﬂiul?“ﬁ?ﬂnﬂﬂhﬂﬂﬂﬂﬂﬁﬂhﬁﬁ
4
"ﬁp"mumlﬁ‘ﬂ'luméﬁq L3E ﬁ;‘mmuum ﬁp*’lwhmmmu Wﬂg

* 2
LY auau'mmp'\ﬂzm dULAn PIAM eeiee @ Lo

&
mmmfﬂmm Wﬂwmq 9.@.9‘:. a9 1215 nﬂufm AN
)
u'ﬁﬂﬂﬁtranﬁr?"aﬁﬁTMﬂuﬂhuaa'1:Uﬁq Luaﬁ;uaﬁTuwnﬂﬁu MHPQU

&iﬁuv ﬂﬂfﬁ"lq "

Y ¢ o o K IV y ’
nﬂﬂﬁﬁuliuﬂhﬂﬁuﬂﬁlﬁﬁquulﬂ?quMWQuﬂ LT THETZVNN
1y . wii ¥
mianluayniuiang ¢ i tﬂagpnMﬁﬁauwaugﬁinut:UQﬁqﬂulh
8/ &

gINBN EVndaLAN nin ]t ﬁ:nanluﬂn BN TER ML

S ¥ v
H MAADLB LY l’ﬁﬂ U E)L‘.l 1 HNLIEU VI']F‘\J'H. L3 ﬂ'.'.ﬂ d "mﬁnﬂ’ﬁl IFlelL
4 ¥

=

i wﬂgnnvmeanﬂmtm SIRTOPE n gl ﬂm.m*uaqﬂmoumxm L 5%
8 AY 4 4

Vake ﬂUﬂhﬂﬁMﬂd%ﬁVﬁrdunﬂHUﬁ'MqﬂﬂﬁﬁraUﬂ?uﬂn?Idﬁuﬂ VAR
< ol - PR BRY

LLUNTTNY ')'?Q’E'] g‘g}ﬂﬂﬂ A u].l‘ﬂr..u..;uﬂi"m I VALU L3 Lﬂ o



ACTSNDIX B

THE L4UDIATE MEMORY FOR DIGITS OF THE PRATOM ONE CHILDREN

Subject Age

G
B
B
B
G
B
G
B
G
G
G
B
G
G
B
G
B
B
B
G
G
G
G
G
B

Group

Upper 75 percentile

"
"
"

&5 = 75 percentile
z
n

I.M.

D¢5
Ded

De5
b5
Ded
be5

T
Ded
De5
b3
Ded
De5
be5
le5
o5
De5
Ded
DeD
Je5
e
be5
e

be5




Subject

O T OO O w o O W xwx © w w o w o o O «W w w

o O 9 © @

Group

25 = 75 percentile

Jower 25 pércentile

I.M.

bed
3¢5
3¢5
bhed
bed
e
5¢5
le5

2

Led
be5
be5
3e5
3¢5
3¢5
hed
bed
3e5
le5



APPENDIX Cs THE IMMEDIATE MEMCRY FOR DIGITS OF THE PRATOM TWO CHILDREN

Subject Age Group 1.M.
G 7/1  Upper 75 percentile a5
G 7/5 " 6.5
B 10/4 " lie5
G L . b5
G 11/6 " 5¢5
3 96 p b5
B 7/2 " 5¢5
B 3/3 " le'5
G 3/5 " 6e5
B 8/9 " 5¢5
G /1 25 = 75 percentile 6e5
B 7/5 " 545
G 6/10 " 5e5
3 /8 " 5e5
B /2 " 645
B 6/11 " 5.5
G 9/0 " De5
. 8/5 " ke
. 8/4 " 545
B 8/9 . 5,5
; 7/10 " 345
G 8/10 n a5
B 10/6 h L5
° &/4 " 545
G

8/6 b L5

70



Subject . Age Group I.M,
G 8/5 25 = 75 percentile 6.5
G 8/7 " 565
G 8/9 " beb
B 8/10 " 5e5
G 10/11 " 5¢5
B 8/4 . 505
G 8/2 " 545
G 8/2 " 55
B 9/10 " 5¢5
B 7/1 " 5¢5
B 9/2 " 5¢5
G S/5 " 545
L 8/8 " 545
G 8/3 " -
B 3/0 n 5¢5
B Y7 Lower 25 percentile Aed
G 7/9 " 505
B o4 " he5
G 8/8 " 5.5
B 8/0 " 545
G 10/0 " 5.5
. 9/0 " he5
G 9/2 " 505
B 8/5 " 545
G 9/0 " 2,5



APPENPIX Ds THE LMMEDIATE SMORY FOR DIGIT3 OF THE PRATOM THREE CHILDREN

Subject

B
B
B
G
B
B
G
B
B
B
G
B
B
B
B
G
G
G
G
B
G
B
B
B
B

9/3
95

9/6
93
9/10

10/1
/4

8/8
10/10
8/10
10/2
11/3
/3
9/3
9/6
9/8
8/10
10/4,
9/10

10/11
9/10

Group

Upper 75 percentile

n
n
i
n
i
(]

25 = 715 plrcentile

I.M.

Ded
bed
De5

De2
be5
5¢5
5e5

lreD
De0

Lied

De5
Te5

5e5



Subject

W W QO 0O W W w oo o0 W o w e W O W o W o 0 o

Age

9/5
1C0/1

9/8
$/10
4
8/3

11/1

8/10
9/8
1545
10/11
16/3
9/
10/1
10/5

Group

25 = 75 percentile

|
|

Iower 25 percentile

De5
6.5
Ded
De5

led

De5
De5
5e¢5
De5
2ed
bia
D¢

ko



APPENDIE E: THE DOEDIATE MEMORY FOR DIGITS OF THE PRATOM FOUR CHIIDREN

14

Subject Age Group I.M.
G 12/9  Upper 75 percentile 5¢5
G 10/5 " 6.5
G 10/1 " 565
B 9/10 " 6.5
B 12/4 " 5¢5
G 12/4 " 6.5
G 11/0 e 6.5
G 10/1 " 6.5
B 9/6 : 6.5
B 12/7 " 55
B 12/0 25 « 75 parcentile 5¢5
B 10/8 " 6.5
B 9/11 . 55
G o/7 " 5¢5
G 10/5 " 79
B 10/10 " 5¢5
G 10/0 " s
G 9/3 " 5.5
G 11/9 . 545
B 9/10 " 545
G 10/0 " 5¢5
G 16/10 " S )
B 10/11 " L5
B 11/4 " 5e5
. 11/5 ; 5.5
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O T O W O O QO O v

tt O o OO O o 0o O QO O O

2 w O W O

11/4
11/7
10/2
11/0
11/1
1.0/0
10/5

13/11

11/0
11/0

10/10

10/3
10/0
11/6
16/9
13/9

Group

25 = 75 percentile

]

i

i

Iowver 25 percentile

"

i

I.M.

565
Ded
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