CHAPTER 1TI
PRESENTATION OF RESULTS

The results of this present stﬁdy are presénted in the
following order, firstly, analysis of performance oﬁ'ﬁhe central
memory scores, next analysis o performance om the incidental
memory scores, and lastlyy corrclations between ccntral and

i+ncidental menory scorces' s
Central Memowy Porformance

Performancg on the cantral memory task was asscssed for two
scores: total number of correct responses, and mumber of ocorvegt
responsecs for each serial position over the fourfeen trialse
Means, standard deviation and proportion correct of each age were
computed from total number of correct responses on central memory

tagske The results are’presented in Table II.

Insert Table II



Central Hemory Scores by lge Group and

"Table II

Keons, Stondard Ieviotion aad Proportien Correct on

by Sex

age 0= 14

age 14 - 15

age 20 - 21

nge 4 =5 cge 7T -8
ncle female totdl mole female total Amode/l Femole total {mnle . femnle total male femnle tetal
E 508 ) 507 5075 6;5 603 6.4 ‘lg? 7.1 7.4 8.1.1 8.8 8.6 9,4 10.5 9‘95
SeD. 147 0494 1420 | 1443 2431 1.87| 2490 2;92 2.851f1.97 0.78 0.94] 1434 135 1443
*Prop. a _
Corre | 0e41 0,40 0,41 | 0.46 0445 0.45 ] 0,55 De50 0452] 0.60° 0,52 0.61] 0467 0,75 0.7

The results in Table I¥ show that-fthe; mern-numbexr; and the, proportion.ci corrsct responses on central

memory incrense with age.

P

The- proportion of correct Tesponses lon! dentrdl) memory’ scpresiaré vresanted in o chart form in

Tigure T.

0t



31

12 emas T T
'
. 3113 : "
1 h g : i
" : +
+ ¢ i3
3 i e
i 1171 - 3
na > "
: " oy
. 413 n "
r . 3
. 11
- .
T 444,
1 ._
+ 14 s i
+ ]
¥ . : X
+ L i . .
: : HH _ =
+ "
. =
-
i
: ;
T 03
" 190y
"
- . s
; aa 1 '
" T 1 i n
i T t
+ ¥
'
Ll
1 1
vy
" ' 1
} 4 T E -
. n s
1
ann
» ] *ns
184
) Y T
: »
- pi en g
T h 13 1 n
n T 1 1
> 1 1
. K. : 13
3 - t n
> i M
t ne s 1 2
5 s 3 v
+ * :
i T T ra;
" T e §3
rivs + e
T s d I ) L
t e i
T T T
3 » T e
mE" R0 Y ; 3 T 1 1
iy,
1
e T
1
T
T " -t
I W ricl i 1393
+ 1333
T
11443 T
> T T
T - B ; >
RIBREENHEE
3 3 RY- Ty 114 13314 g
T T ] 1T } T
'% mu WS s b " 1 134 14 5 114 ) ieh g rme
rha s . 1 1 117 111 13 131 13 151
AR IEng EB I T 3 113 T34 13 11 113 13
I 1 ruis L 1 L 188§ 13 13 T H44 344 T




L32

Fi;guré I shows that proportion correct of the central

memory generally increased with age from 4 tc 21 yearse.

Correct regponsee of each serial position were computed in

order to find means, standard atien and proportions corrects,.

X
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Table

18]

leans, Stardard Deviation, ond Proportion Correct
' P

on Central liemory Scores by Serind Position

i } L G LafC @0 U |\P ‘ _ N
Sepial | ... 4 77 -8 . MM AL s 15 20 - 21 Total
o list a.ne Propl = '« n- Prope| % Prop s = N - Prope| = Prop.| = . Prope
P_Qﬂitlofn X SeDe C.OI‘I": X SeDe Corr,. X SleDs CoTT, X SeDo Corr, A S O:D’o Corr. £ SeDe Corre
1 0425 0455 012 [0465 4,11 0432 |0,70 0.73 0435 v1.55 0475 0477 11020 0,68 0,60 [0.87 0,87 0.43
2" 0,35 0423 0,17 |0.40 0,50 0.20 [0.704 0876 " 0,35 1065 0467 0.32 11,20 0,76 0,60 |0.66 0,72 0.33
3 O°65 0’44 0‘05 0035 0044 0017 0645 1.09 0022 0050 1.33 0.25 0.95 0‘75 0'47 0'47 0.70 0.23
4 0,50 0,60 0,25 |0.35 0458 0,17 |0.80 1,06 0.40 {0.50 0.51 0425 0495 04,75 0447 062 0,67 0631
5 0085 \0081 0042 1005 0082 0052 1.05 0.82 0.52 1°60 0.50 0'80 1,65 0.23 0‘82 1.24 0.76 0.62
6. 1075 0,44 0,87 [1.65 0.58 0,82 11570 0sid 085 11+85 Ce36 4 0,92 |2 0 1 1.79 0.43 0.89
T 1495 0449 0497 [1.95 0449 0497 [2— 0 1 1,95 0.49 0.97 2 0 1 |1,97 0417 0.98
The proportion of correct responses) for (sach) serial fposition:by age group are presented in a

chart-form in Fizure II,.

- €€



" F i T
. T ! o
3 1
: o)
i
Seouynee 1T At = 1 e b
> ¢ 1; h oy
- : 3 : t
1 J : i : : T
: +
i :
!
<t i ) :
o t :
= I g I}
= A- -4
1) , th i
P
. e N
= 3
; ) frowii Brivcser
4. " LLW._L
, T : i NI "
. 1
+ youh
'y i
: R B
N
3
. " NN
- 1 "
: :
{
T
i + 4
: 4 t :
o & n s
_
lrll» 1, . ,. -
- -
t et
i i
. ¥
o o ag 0 $ud g od o4 . .. > .
- 1
!
4 Ipt “
I n
-+ ' g Y
" 1341111 t + E e L L
- 5 i : ] i1 % i : -
4. 4 . + i o 44 of b o
" ) ) ] 4 4
z At -4 -4 of f4 44 44 4 Ny g T
X : 3 i 3 L L
+ 4 4 3 BEERECNEPREENE W 12 ]} P
) it
g 3 F.
e ot 4 {4 pEENENTN gEap 5. T
; 1 e “ i EEcin A _ _. 3
_ { 4 i ARyEE]Ey e :
T (7. I i 4
+H 1 3T ; H14 ! ; : -
H ; ERESoksd kpwgdRxan 8 3 3313534 . 4 L
=g n : " reaEs
: 11 B it IR i : HAE AN : i 1 " i
n 1 . n
. n 3
: ! : . ] ;
; I : ; i Py :
I 1 g <
! : T T At : :
1 i EEE i 33 : :
: : T : B e g ane
] 733 : ;
3 L " RHYREDR
i3
: : i : T .
t : Tt Ranh
- ; i :
-+ {4 §o. 4 i34 It 3
1 - ; :
PETY TESEE = - ER B! 134 g Epoh el
RSO0 0 i 134 » e e arivees dee 4 144 BREp 44 > +
s | RhuwBREntERanatRBent Baket NEERIRREEIERE i gt buy 1343 11 :
e SR REEeI EERsE : EESE 43540 SERIEmbuRpEbyl senis gapnl : }
3 17 nis BEh 47 H i 3
! : o TIPS ¥ o 11133 1714 piy] : 3
1 gt PR R ; 1
1 3 - piifankyinpRraREy 4
4404 1133 N §! 1 4 -4 -4 od -4
: o : R 11 ke o By BErund buns 17 T
: 2 u..-ﬂﬁ,_‘? H 1
4 : 3 b i RESUNRERERD) RDAD
H { vags 111 Y 11141 1 .\M‘. 44344314
1 i




Figure II shows that generally primacy increased with age
more than recency or performance in the middle positions; The
highest performance for each age group was at reéency, the last

stimulus presenteds

A two way 8maysis of variance was pcrformed on central mem§ry
scores between scor s ofdifferent age groups (5) and serial
position (%) vy definding thé variation in row as a function of
serial position and the yvariation in . column as a function of age
groups to expldre the differenbes among all age groups and serial
positions, and the interaction between age and serial positione

The results are presented in Table IV

Table IV
A Two Way Analysis of Variance on Central Memory Scores

between Age and Serial Position

o

-~ - -

Source of Varianse S.S. af M.S. F
Between subject 844908 99 0.857 .
A (age groups) 315908 £) 7\ ITT7) £ 299
Subjects within group 53000 95 06557
Within subjects 420,285 600 0,700

"B (serial position) 2130654 6 354609 21,926*
A xB 21531 24 04897 26762*
B x subject within group 185.100 570 0.324 |

. » - n i
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The results showed that there were signifioant differences
among age groups ( F = 14429, P{+01 ) and serial positions {Fw
21029y PL 401 Yo There was interaction between age groups and

serial positions.

T « test comparisons were made among age groups for central
memory scores to find the differences among aége groupse The

results are presented in Table Ve

Table ¥

| Twlest Comparisons among% A.ge Groups on Central Memory Scores

e

———

45 7e8 . 10=11 . 1415 2021 |
Age Gromps % - 608X T - 6.6 %o

o = 5e75 £ = 6Ged X = Ted ‘= o 39;?_
4=5 (X = 5475) - 1432 244626 843823 10.24

. . . »* *
7-8 (xa 6e4) - - 163157 447826 5000
10=11 (X = Ted) (= - - 147910 3012
14+15 (X = 846) - - - - 355
20-21 (X = 9.95) ¢ = - - - -
P 4.01,

The results of T-tast showed that performance on central memory
at a.ées 4=5 was not significantly different from the performence on
central memory at ages T=8 and 10-11 ( NeSe )y but there were
significant d1fferences for the performance on central memory ‘between
ages 4=5 and 14—-15 (t = 8.8328, P (01 ), and between age 45 and

20m21 ( t w 10:24, P ( «01 )e Ther performance on central memory at
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7 = & uas not significantly diftf'erent from that at age 10 - 1

>

age
(N.S;). There wors significant differcnces on the perforaance of
central memoxry be{ween ase T -~ 8 and 14 -~ 15 (t = 4073,_P11901)
and betwesn age T = 8 and 20 — 21 (+ = 5.00, P (+01)e The
pcrfofmancc:on central mcmory at agse 10 = 11 was not significantlf
different from that at age 44 = 15 (N;S.)o Pherc were significuht
differences on the performance of central MomoTy hetween age 10 -~ 11

and ase 20 = 21 (+ = 3.12¢"P &001); lond between acc 14 — 15 and

age 20 ~ 21 (t = 3.55, 2L .01 Jf

: o

T—test comperisons were also made to find out  thoe diferences
on central aemory task Scores beiuconl males and femaless The

resuliiss are presented in Table VIe

Tavle VI

Ttegt CompuriscnmsBetwcen Sczes on Coniral ilevory Scores.

o550 group ¥ of male X of female T Valucs

4 -5 5.8 5¢7 s 01738 (¥.84)

02325 {1es.)

-3
i
C’J
o~
€
\n
)
L 3
{2

004602 (H.34)
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i
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-~
s -3
L
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09487 (.84

°
o

1.8199 (H.8.)

N
(@]
i
o
-y
%
S
—
(<2
(-]
Ul
L]

P (.0

T~test valucs showed vhal thepa were no si;nificont differences

botuwcen males and feomales at oy arg lovel (ﬁ.S,).
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The seven serial positions werce condensed into three positions:

primacy, recency and middlc positionse.. Primacy position cffect was

represented by the scores in the first stimuli presented to each

subject while recency postion effect was represented by the scores

in the lnst stimulie The middle positions effectwas represented

by the aversze of the third, the foutth and the fifth stimuli.

One vy analysis of wvariamee was verformed for each

investigate the differences’ of performance on the three

age group o

serial

positionse The rcsuldés arc prescnted in Table VII for age 4-5y

Table VIIX for age T=0, Tablo IX for aie

14~15 and Table XI for azc

\

MableVII

20-21%

10-11; Ta

c X for age

One Wey Anelysis of Variancc of Three Serial Positions for.

Centrali Memory Scorcs at Aze 4=5

Source of Variance SeSe af 4M.S. P
Between people 39643 19 0.2086 T
within people 1005715 120 0.83580
Treatments 66.1858 6 110309 3645746 *
Residual 343857 114 o.-3o1 6
Total 10445358 139 0.7520

T plo1

The result of the analysis showed that the performance on

central memcry scores was sSignificantly diffcrent for three scrial

positions { F = 36.57; P {01 ) at age 4-5.
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Table VIII

One Way Analysis of Variance of Three Serial Positions for

" Central lMemory Scores at Age 7 - 8

Source of Variance SeSe af MeSe P

Between people 2241143 19 11639 *

within people 174286 120 0,6452

Treatments 35,8429 6 0.6404 20,1468

Residual 3.5857/ | W14 063296 .

Total 9945429 139 0e 7161 "
*pL .01

The results of the analysis showed that the performance on
central memory scores was sighificantly different for three serial

positions { F = 20e14y, PL 01 ) at age 7 =8 o

Table IX
One Way Analysis of Variance of Three Serial Positions for

Central Memorj Scores at Age 10-~_ 11

N

Source of Variance S¢S af MeSa P
Between people 9.5429 19 0.5022

. within people 93,4286 120 0.7755
Treatments 52,0715 6 3.6785 23,9234
Residual  41.35T1 114 0.3627
Total 102.9715 139 0.7408

*p .01
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The results of the analysis shoued that the performance on
central mesory SCOTES wWas sisnificantly different for three serial

positions ( F = 23,92, P{ .01 ) at age 10 - 11 &

Table X

One Way Analysis of Variance of Three Serial Positions for

Central Memory Scores, at Aze 14 - 15-
Source of Variance SeS. ac iadBe F
Betweén people 247000 19 0:1253
within people G2k 2850 120 097690
Treatments sofagss 16 8,4509 2343569
Residual 41 \. 1000 114 043631
» Total 94.6258 139 0.6511

- *pl 01

The results of the analysis showed that the performance on
central memory scorcs was significantly different for threec serial

positions ( F = 23.35,0B {011 patgage 14, ~o15e



Table XL
Cne ¥ny Analysis of Variance of Thrce Serial Positions for

Central Memory Scores at Age 20 - 21

Sogrce of Variance SeSe af HeSe P
Between pecple 6. 0000 19 0.3157

within pconle | 66,5715 120 0.5547

Tfeatments 2080 b 6 Ae2143 11.6334*
Residual 1142857 114 0e3621

Total T2 A285 © LA39 T, CeB139

* P (.01

The resulis of the analysis shouwed thal the performance.on
central memory scores was Sigrificantily different for threc serial

positions( F = 11+63, P<L.01).

Proportion correct at different gserial position on.contral
nemory scores can be presented in a different way to clarify the
locus of intdr=groun Aifferences within a triale “ihe performance
of subjects of different age group on primacy, @iddle positions,
-and rocBacy was. présented) separately in Figore IIX, - The first
panel of Figure III shows the primacy effect { position 1), the
second panel shous the gvérage of positiom 3,4, 5 and )

-

the third panel shows the rceency effect ( position T e

Inscerts Pigure I1T
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Figure III shows an increase in performance of primacy and
middle positions with age, but the recency remained almost constant

for all age groups, and at a very high level.

One way analysis of varinnce calculations‘were done on central
nemory scores separately for each sernial position: primacy, reécency,
and middle positions to examine the differences in performance among
the age groups. The results are presented im Table XII for primacy

ndoTable XIV for middle
[ )%
e,

effect, Table XIII for rececucy effect,‘
g

positions effect.

among the Five Age Groups

Source of Variance i BeSs s MeSe F

Between groups 2066 4 51650 10,9893*
within groups 45465 95 0.4700

Total 65431 99 046595

*p L 401

Table RII showod that there'were significant ‘difflerences among

the five age -groups on primacy recall ( F =10.98, P (.01 Ye



ks

Table X111
One Way Analysis of Variance of the Recency BEffect

anong the FPive Age Groups

Source of Variance S.S. af - HeS. F
Between groups 0,06 4 0,0150 05000
within groups 2+55 a5 0.0300

Total 291 99 0.0233

*P £..01

Table ZITII showed that there were no significant iy erences

among the five age groups on recency rccall.

Table X1V
One Way Analysis of Variance of the Middle Effect

- among the Five Age groups

Source of Variance Sy ar . LeSe P

- *
Between groups 33.06 4 842650 25911
within groups 218,65 | 95 243015
Total . 251471 99 2.5425
*
P{ -0

Table XIV showed that there were significant differences among

the five age groups on middle positions recall ( F = 3.59,7P<L.O1 )
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m_test comparisons were madc on central aenory scores to find
differences - among the prinmacy effect, rccency effect, and middle
positions effect for -all age groups. The results are presented in

Table X\ra . -

Table XV
Comparisons among Primacy Effecly Recency

Effect, and Middle Positiens Effect for All Age (Groups

Primacy effcct Reeemcy offcct Ifiddle eoffect

Serial Position

X £ 0:87 X=1.97 X =233
Primacy effeet (X = 0,87) - t=13.095% t=TbQ73
Récency cffsct (X = 1.97) . - t=10.777*
Middle effect (X = 2.33) - - -

*p (.01

The results showéd that there were significant differences
between the primacy effect and the recency effect (%t = 13.095,
P< .01), and betfigefi bhe| recéucy) éffect’ and middle positions effect
( t = 10.77, P<.01), but there were no significa',m'; difforeces

between primacy effect ‘and the -aiddle sositiong cffect
Incidental Memory Performance

The incidental memory scores were the numtoer of correct
pairings of animals and objects recalled following completion of
the central wmemory. Means, gtandard deviation, and,proportion
correct of each age group were computed from total nusber of correct
responses on incidental memory scores. The results are presented

in Table ZVI.



Table XVI

leans, Standard Deviatiom, and Properiion Correct on

Incidental Memory Scores by fige Group and by Sex

e

age 4 - 5 age 7 -8 | 2610 = 11 ageld - 15 age20 - 21

male female Totolimale female Totalimele femnle  Total|male fémale Totalimale female Total

#d
—
.

\O

145 1.7 {2.5 1.9 2.2 I3 1.8 2.4 4183 1.7 125 | o7 .1

S.D [ 1.85 1.26  1.55 [1.50 1,44 1.47 [0.81 468 4,42 [1.41 1275 1.1 0,67 0.94  0.80

Prope

Corr 0627 0421 Ge24 0435 0,27 0431 (0442 0.2 0434 (0,18 C.24 0621 |0.10 0,10 0410

The proportion of correct responses on incidental memory are presented in a chart form in

FPigure IV,

Ly
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Figure IV showed clearly that the proportion correct of
incidental memory verformance incroased with age, and then declined.
The highest performance was at the 10 - 11 years of age-while the

lowest was at 20 — 21 years of age.

A one way analysis of variance was performed on incidental
memory scores in order to investigate the differences among

different age groupse The resulis are presented in Table XVII.

Table ZVIX
One Way Analysis of Variance on Incidental

Hlemory Sgores among Age Groups

Source of Variance Se30 af MeSo F
Between groups T 84435 4 20,0375 11.6880*
within groups 17140 95 1.8042

Total ' 255475 99

*P L .01

The resulisishowed that there were significant differences in

incidental mendy scorescanong five |age eroups(; B =~11+63; PL.01),

T—test comparisons were made between age groups for incidental
memory scores to find the differcnces beiween age groups. The

results are presented in Table XVIII.
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Table XVIIIX

T-test Comparisons among Age Groups on Incidental lemory Scores

45 T-=8 10-11 14=15  20=21

" Age groups - — — — g
=17 X=242 X=244 = ZX=145 X=0e7

4 =5 (X = 1.7) - 10042 |/ 1.480 = 0,438 2. 777

7 =8 (X = 2.2) - - 04435 14587 5.336"
10~11 (% = 2¢4) - - - 2,070 40641
14~15 (X = 1.5) - - - - 24320
20-21 (X = 0.7) - - - - -

*p <.O1

The results showed that the performance on incidental memory at
age 4 = 5 was not significantly differen% from the performance at
age 7 = 8 (NoSe), age 10-= 11 (H.5¢), age 14— 15 (N.S.), and age
20 = 21 (N.3.)s The performance on incidental memory at age 7 — 8
was not significantly different from the performance at age 10 - 11,
and age 14 =~ 15 (VeS¢ )4 but was significantly different from that at
age 20 ~ 21 ( t = 5433, P<:.O1). There were no significant differences
between the performance at age 10 = 11, and age 14 ~ 15, but the
incidental memory performance’ at age 10 = 11 lwas.significantly
different from the performance at age 20 ~ 21 (4 = 5,33, P<<.01 )
The performance at age 14 — 15 was not significantly different from

the performance at age 20 - 21 (N.S-).
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Tetent comparisons were also made to find sex differences on
incidental memory scores between males and femaleses The results

are presented in Table XIX,.

Table XIX

Twtest Comporisons botwcen Scxes on Ingicental liemory Scores

Age X of male X of female + Values
4-5 1.9 1.5 0.9372
7-8 265 19 09070

10 - 11 3 148 2,0321
14 - 15 1e3 _ AT 0e3343
20 - 21 2$%7 0

*pl .01

The results showed that there were no statistical differences

between sexes on incidental memory scores at any age level (N.S.).
Relationship bétween C@ntrai and Tncidental Memory) Scores

Individual correlations of central andaincidental mémory scores
were calculated for all age ‘groups in orderito find the relationship
between the ceniral and incidental memory scoress The results are

presented in Table XX.
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Table X
Correclations between Central and Incidental Memory

Scores for All Lge Groups

Age X of central X of Ancidental Rey

g?oups memory seores memoxry scores

4 =5 5415 It 0,1773(N.8.)
7-8 6440 2.2 0,0265(N.S.)
10 - 11 7440 el 0.0971(N.S.)
14 - 15 8,60 195 0.2097(N.S.)
20 - 21 9.95 0.7 0,0077(N.S.)
*P( 01

The resulis showed Gthat there were no-statistically significant

relationship between contral and incidentsl memory scores at any

age group ( NeSe e
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