CHAPTER III
RESULTS

The results of the present study are presented in the
, Tollowing order: First analysis of central memory scores; next
analysis of incidental memory scores and last correlation between

- central and incidental memery. scores,

Central memory scores and serial position

Performance on the central memory assessed for two scoress
total number of correct responses on central memory task and _number
of correct responses for each serial p051tion on central memory task;
Means, standard deviation and proportion correct for each age group |
were computed from the -tctal nunber of correct responses on Ceﬁtrai
memory task scores. Thé results are.presented in Table II;

N (Insert Table II)

A chart of| the [proportion of the correct number of responses
on central memory scores is presented in Figure I,

(Insert Figure ' I)
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Means, S.D. and Proportion Correct on Central Memory Scores by Age Group and by Sex
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Figure I showed that proportion of the correct number of
responses on central memory increased from ages 4 - 5 to ages

1h =~ 15 znd then declined at the oldest age level (20 - 21).

Correct responses for eat¢h serial position on central
memory scores were calculated in order o find means, standard
deviation and proportion coerreet, The reésults are presented in

Tavle III,

(Ifsent Fable TIT)

A chart of the.proportién of the correct number of
résponsesat each serial posgition for each age group is presented
in Figure II.

.- - - - (Insert Figure II)

The results of Figure IT showed that the lowest performance
of each age group was on the primacy while. the highest performance
of .each group was on thé recency. The performance on pri&acy seemed
to increase with age more thap the performance on recency or the

performance. on the mMiddle |+ positions {
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A two -~ way analysis of variance was performed on central
memory scores at every position in all age group by defining the
variation in row as a function of serial poéition and the variation
in column as a function of age group to exﬁlore the differences amnong
all age groups and serial position, aud the interaction between age

and serial position. The results are presented in Table IV.

Table IV
Two = Way Analysis of Variance befween Age and Serial Position on

Central Memory Scores

il R I S ‘?:.L‘?‘l:';'-? A, S e AR = > iy SR ¥ ] = " i o el 2 )
Source of varistion E S.S:‘ b oar | M.s. | TF T

Between subjects 5141943 99 05171

(A) age groups 9. 8086 &y 2.4521 | 5.5691*

Subject within group 41,8357 95 0.4403

Within subjects 131429 600 00,0219

(B) serial position 22,5372 6 37,4286 | 117.7370
age group X -
serial position 73994 2k 1" 023079 0,9685

' ‘ (N.Sd)

serial position X

subject within groups 181.2143 © 570 0.3179

B e R Ly L;. S

* ( .01
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The results of Table IV showed that there were significant
differences both by age level (F = 5,5691, p ( .01) and by serial
position (F = 117:7370, ﬁ { «01). There was no interaction between

age and serial position (N.S.).

T ~ test comparisons were mnerformed to examine the differences
between age groups on central memory scorese The results are presented

in Table V.

ol YPes V.

’

T ~ test Comparisons betwegen ige Groups on Central Memory Scores

A _ haB 73 10~ 14=15 20m2% e
&¢ groups R=b4,05 | %=4.95 14%=5.80- | %=6,40 | %=5,90
,_L—i’--f-*B
X = 4,05 - 2.oobo + o912 5.2200*’ 348541 %
7 -8 _ |
7 - ko5 s - 1,3709 | 2.8431% | 1.7592
10 ~ 11
X = 5.80 - e - 049677 | 0.1536
il « 15
X = 6,40 - - .- - 0.9259
20 - 21
X = 5.90 - - - - -

*p < .01, df = 38
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The results of the t - test showed that performence on
central memory at ages 4 - 5 was significantly different from the
performance on central memory at ages 1h =« 15 (£t = 5.2200, p ¢ .O1)
and ages 20 - 21 (t = 568541, p ¢ «01). There were no significant
differences fof the performance on central memory between ages 4 = 5
and 7 - 8 (N.S.), between ages 4 = 5 and 40 - 11 (li.S.). The
performance on central memory al ages 7 w8 was significantly different
from the performance at-a@fes 14 ~ 15 (&t = 28431, p ¢ .01)s There were
no significant differences between the performance on central memory
at ages 7 -~ 8 and 10 - 31 (N.8.), 'and ‘between the performance at ages
7 - 8 and 20 ~ 21 (N.S.)s DThere were no significant differences
_ between the performance at ages 10 = 4 and 14 « 15 (N.S.) and between
the performance at ages 10 = 1l and 20 - 21 {(N.S.)s The performance
on central memory g?ragesﬂi%_f,j5>was,not~significantly“difféfehfvffdﬁ_7

the performances on cantrat memery-ai-ages-<0.— 21 (NoBSe)e

T « test comparisons were also used to find out the differences
on central memory task scorés between males and females. The results

are revealed in Table VIs
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T - test Comparisons between Males and Females on Central Memory Scores

o e

Age groups X of males T of females t
h - 5 4.0 Lt .1851 (N.S.)
7 -8 . 5.3 +9589 (NoS.)
10 = 11 640 S o6 <3738 (NaS.)
14 - 15 6o 601 .8219 (N.8.)
20 = 21 6.3 S5e5 .9925 (N.S.)

s,

The results showed that there were no significant differences

between males and females at any age level, (N.S5.).

One -~ way analysis of variance was performed in order to

examine the differences-for serial position performance within each

age groups

The results are presented in Table VII for age 4 = 5,

Table VIII for ages 7 - 84 Table IX fox, ages 10 - 11, Table X for ages

14 - 15 and Table XI for ages 20 = 21.



Table VII
One - Way Analysis of Variance for Different Serial Positions on

Central Memory Scores at Ages 4 -~ 5

Source of variatién SeSe df M.S. F.
Between people 3+8500 19 0.2026
Within people 76,2858 130 0.6357
Treatments 59,6853 6 6.4143 | 20,6052*%
Residual 36,6000 144 03210
Total 8041358 139 0.5765
*p .01

The results of the analysis indicated that there were
significant differences on the performance for djfferent serial

position at ages 4 - 5 (¥ = 20,6052, p { .01),



Table VIII
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One - Way Analysis of Variance for Different Serial Positions on

Central Memory Scores at Ages 7 = 8

T s a s g — e — =~ = =
Source of variation SeS8 af MoSa F

Between people 7 0?36 19 0638320

Within people 85. 72443 120 O.71h2

Treatments 5383429 6 0,7238 40,4989
Regidual o7h 27 4 114 042401

Total 92,9929 139 | 06690

*p ( «01

The results of the analysis indicated that there were

significant differences on the performance at different serial

positions at ages 7 - AP = 40,4989, p € 01),
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Table IX
One ~ Way Analysis of Variance for Different Serial Position on

Central Memory Scores at Ages 10 - 11

B Ay e

Source of variation 5.5, af MeSe F
Between people o215 15 0,7458
Within people 70,775 120 ~ 0.6642
Treatments ' LELE353 6’ " 8.1476 | 30.1316*
Residual 30,5855 114 0,270k
Total 93,3850 139 0.6754
— *P ( «01 _

The results of the analysis indicated that there were
significant differences.on the performance at different serial

positions at ages 10 =41 (F = 30.1316, p ¢ 01)¢
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Table X
One «~ Way Analysis of Variance for Different Serial Positions on

Central Memory Scores at Ages 14 - 15

Source of variation ' 8.8. df MeSa F
Between people 7.2572 19 0.3819
Within people ‘ 8307 143 120 0.,6976
Treatments L2 41725 6 7.0285 19.2878*
Residual 41454238 114 0, 564
Total 90.9715 139 0654k

L 'P € S01

The results of the analysis indicated that there were
significant differences on the performance at different serial

positions at ages 14 - ™5 (F = 19.2878, p ¢ .01).
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Table XI
One - Way Analysis of Variance for Different Serial Positions on

Central Memory Scores at Ages 20 - 21

Source of variation SeS. f\ | jaf MoSe F
14
Between people 8.8286 19 0. 4646
Withing people 8727143 120 0,7309
Treatments 3343420 ) 55571 11.6525*
Residual SLE32TY 114 0.4769
Total 96,5420 139 00,6945

The results of the analysis indicated that there were
significant differences on the performance at different serial

positions at ages 20 - 21 (F = 11.6526, p { «01),

The propeortion of the correct number of responses at
different serial po8itions on central mémory scores could be presented
in a different way %o clarify the locus of inter-group differences
within a trial, Figurée III shows such age  comparison Saparately for

primacy, recency and middle positions.



_ : X
: TITITEITLS " - N 1
ayabgrnif T e h 1 )
+ ! H+ T T Y ' !
34+ - bt 1 3 i H 441347 137 Iy * % T
ATy b 1 H xwu\.rr 1 H3y % H Hi S Ep AR ¥ 1111 ' “
: o b 2 Py pe > reassel B {5 b oud R gid b H
111 4 g by 3 ; T -} 1 H
T 17177 H iru +H Lpirapl i T n e . R
by 3 SaEtEpind = 3 RS a5y 5 pEn PR - 1 4 & N 1
pexuyrk - 3 u Hi3- T 1+ THFTHE T e A T4 STl B .
13123 R yub pi BOR 8 D4 jaig b L
Fidy 7 1. ol T - -t A SES ik Rk ¢l !
1 . T i3 -+t 3 w -4 Ly PR i .w. o pa b s HHEEE B 134151 * .
fnrianpraeBpipiactiihee : s ke I3 THiy e T Sesites : ;
1 eidii HHL S H S 4 3 L1id14 .
l : Ef el bt Bt e sl ,
T 13853 3 i BE3ER3 3 < L + 31 M !
B Hirlidiate nt i HhH i JreageEs i 1 SgRehmgrmangs
i 13 135 14 o - gt i
414 h i1 - i HR . PEpEE :
; 43 13 il i3 1! i PSSP g gy g g nmpe vk pou e 5 i
SERTEILESE e RS + v blapns pubt I fing Wui gy prabh ola g8 2NLEER 23EREYS ’
- ’ Saticinssyiyls aefupsHifpanes Renas ] By Sws pEERE P SRR pRRPRIRE N . ’ ’
Feassyspagn: E a gk t Slibe et TRHETHI HHT 1
isss Nl e a 1 ST : AR RET R ; 1 31313 o ban maxuphpsan
] It REsasRER : mapephpphhnnpyiras e by ghes
RRRyY by e epd 134433 HETHE 13135 + (4 1 .r_u, <114 14 4 m.. menpan Spuwhy " ans
H1 bt D43t 1] o] 3 351 eed] w. adthd | 3 ke ] 3 b3 1]
333 i iettid + -4 . 1+ HH : )
113 H1a 143 [ 317 pe 1013 H1H ] -
331 3 13 Ht : M H po 4414+ NS X H 41 o
i s e aplow: 1443 43
i 133 3 L 90 0| : dEgpacd
sfsiuRRa b pudngdh ] T 4 ashetus 1= 14113 gase ) .
apw » ] 4] am RS anE by s ppann . Ll d
siEEbpan) RERNCCENY ) T ] : gEEE : T
13 J s 1] 1 ! Rpas ¥ :
H1 ] 1 il P AEER Y Sy p papdih - i
{1 43333314 - wd bfed ot BENEESEY -
neates B BHivs bl fr gna . ? hat fiw 5 ' =2 v
B |- N grm| iyt ) N
e s U 3 3 o ey ’
T SRERET ot SEEIRE L H e
1r 4: TBERpEEnaEAnst Faliaarols vk he & ] 1 T 1 F 1§ R .
A 1] » .
113 o L i wenh ol o L - 143 ;] showigdy 141
sgyspigsm AT TI O 1 ] H
L1 3 '] ' H ¥ om : ] ]
T ot & i HiH i Bhaswym Je 3 H
+ t- ) apd o el B8 T3] T
L mm 41143 Fal 41119 13 o R et at At pls i "
k.m. shyeiis e es ; aaay 1 I i pw + ¥ ’
L ; 4 spdbaganhiruss) 2
—Ll._— _ 1 THTT T .mu.‘ 1  pR YR rm m 1 Hh h .
i g T AT R FErAimin ¢ : ‘
L P HEdE _ i HE it : 3jiss
¥ ) + . ‘- 1 - {111 g H
e Al b E -
] 4 ' o nd gl H1.4H 1 1 it ’ o n >
15 ..?3 i 1ty . 43 ) 43 4 i 7 5 3
HOT M I E g LR A
11! i H 44 |1y - 4 T W g
b3 ‘_ T ryes S b AR sasahy g AR STL M B 3 vT4 55 2 i -
i3 il TR i T BILR £y o = ‘
SERESEROT DERRTIR FOSTRL AL 411 Ll h...i 1 B 111 y .
SERSESE R B b 3 i SRR NI P e i it :
. ! it .4 M... + Tt 53 1 O X
sEREhg bt Er b H It FRIPebs 14 T ] ;I {
¢ u, & Hl FEsgfhty TR 13 et} ‘.HH 1 !
paCEE o : Fepe : 13 ! 1 } T
e u_)w. A i § 431508 b Wby et o ua rap: . ﬂ..n... R -
SSERIREV R Ee= A ERE oo bER R EadaaaLEbab tRT bwk past Pt 3 =]
toe ey T Eee £ T : 3 O
o3 11 30 By ke Py peey 3 ! S ’
BHAET s mm 1Hah : H :
- : 4 H: b b Sse )
4 < R B S et en ; : B
N P . ] 1
dnk W_. i it HH E st
rE T R it : : i :
! L t - : i NS oy - Bpyads ) H
PRz ca e i gl | Bt T ¥ Frisaees H T O i
ek SEEREsEzE S Sl 3 Wit :
4 SFESITE 1
PYERIEE : SessEiirpibor L) O . : <
L TS ) I 111 ot srr“ﬂ = REgh RN i peas
; 5 gk i ¢ * ng sk 3 i o 1 + patijoees
- 1 b d ‘. Ly s o
a3 H -5 o e s i TerE i -~ DA !
! A i : 1 TEIELE 1D il LT
3: i iH S i i b <. Ty
h 2 i I -4 {72 5 ]
e ..v =+ ¥ - iy 44
3 H
- O pg ol 11 2 1 .
2L o Rast L 0] Eppan & Peag Bus i
Exiiusly 44 ) 2 L TR th i
zifteasl w. Ho [ibeeree: L e fnnt ; : :
EFRES ey . 2 feibeipvaatiinbitings vt 1% o8 ’
et g R . et R Y
ha i 14 $ L
[Ees = ) SEEsESCRt [Mnr :
1 g o d SEERRIpLERE bup ki Wau
: Bam
I -
B2 ™ '
~ N
o 7 !
{133 W : ; !
ey it I
o s 34 T
ppowe} 11 aloi
Tr > ! +id
] FET 1y
BEERy N e - e
SIS o 1]
pidEi ] ,r,mumrw Th H .
Pk &b ot :T; T.L.T .Mu.» .




39

The top panel of Figure III showed the primacy effect

(Position 1), the second panel showed the recency effect (Position

%) and the bottom panel showed the middle positions (mean of Position

3y 4y 5)e

Figure III indicated slight increase in the primacy and

middle position scores and nearly constafilescores for recency for

all age groupss

One - way analyéis of variance was performed on central

memory scores at a given serial - position: primacy, recency and

middle position separately din order to examine if the performance

of different age groups at a given serial position would be signi=

ficantly different from the pefiérmahcerf other age groups. The

results are presented in Table XII for primacy effect, Table XIII

for recency effect and Table XIV for middle positions effects.

Table XII

-

Cne - Way Anelysis of Variance for Primacy Effect on Central Memory

Scores
— : L R pdou
Source of variation 568a ar MaS. ¥
Between groups 2.26 b4 045650 2.2893
(N.S.)
Within groups 23,45 95 D.24€8
Total 25426 99
T e — = cEene. TSR

e ——— e et RS G e s 5
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The results of Table XII showed that there were no significant
differences among age groups on the performance for primacy recall

(N..SQ ) .

Table XIIT
One ~ Way Analysis of Variance for Recency Effect on Central Memory

Scores

Source of variation | S.5. af M,S. F
Between groups 0.36 L 0.0900 0.6220
) . (:N » 8 . )
wWwithin groups 12670 2 95 0.1447
N Sy g .
s ] S , —
Total 111 .
st iR R e e e e ot SR e == S e SemmooRieRegey

The results of Table XITT showed that thére were no

significant differences among age groups on the performance for

recency recall (N.S.)s
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Table XIV
One ~ Way Analysis of Variance for Middle - Positions Effect on

Central Memory Scores

e e g TS . oy e, ir memesome sy o o . Py uy

Sourée of variation SeSs af M.Se . F
Bétween groups 1504 i 2,8023 1 2!7333
— ’ N.S.
Within groups 152455 95 1.6163
Total ‘ 168.59 99

s SR S R S e e ke g J&zm..m—m

_ The results of Table XIV showed that there were no significant
differences among age groups on the performance for middle position

recall (NoSo).

T.- test comparisons were used to calculate the differenﬁes
on_central memory performance for the primacy effeet, recency effect
and middle = position effect to examine if the performance on primacy
differed from the performance on recency and the performance on
middde® = position, and to find out iUf the performance on recency
differed from the performance on middle - position. The, findings

are presented in Table XV.
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Table XV
T - test Comparisons between the Different Serial Positions on

Central Memory Scores

R , . S e
. - Primacy Recency Middle position
Serial posltlpn % = .23 ® 1,83 2 = .57
Primacy
X = .23 - 25.39* 4,00*
Recency :
% =1.83 . - - [P 16.15*
CMidule poaition
X = v of & L -
TR - T S

*p { 01, - df =

The results indicated that there were significant
differences between the primacy performance and the recency
"rformancé (t 2 254395 £ .01) and between the pri@acy perfor=
mance and the performance for middie = positions (t = L,00, p {a01)4
The recency performange, was-also significantly different from the |

performance for middle = position (£ = 16,15, p X «01)e
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\

Incidental memory scores
_ Performance on the incidental memory task was the number
of pairings of animals and objects recalled following completion
of the central memory task. Means, standard deviation and proportion
correct at eachAage group are presented ia Table XVI.

(Ingert Table XVI)

A chart on the propertion of correct number of responses
on incidental memory scores was presented in Fipgure IV.

(Ingert Figure-IV)

Figure IV showed that proportion of correct number of
responses on incidental memory scores increased up to ages 14 « 15

and then decreased at ages 20 - 21,

One -~ way analysis of variance was performed on incidental
memoxry scores in all age groups to examine the differences among age
groupse The results are shown in Table XVIT.

(Insert Table XVII)



Table XVI

+

Heans, S.De and Proportion Correect on Incidental Memory Scores at Each Age Group and by Sex

T s - RS 2 SRR
- b - & 7 -8 10 - 11 1 - 15 20 - 21
24 [ | ; 0 0 -u
Age groups 3 @ . 1 o |~ w Q i ) o o w o
BEE AR AR SRR S g == SRR IR ANIN AR 1N
B & + S 0 + - & + & § 2 g '§ 2
X . 0+60[0.2010,40 {2,20 1200012, 101,60 (2,90 [1.85 | 2,201 2,40 |2, 30{ 1.20] 1.00] 1. 10
S.D. © hez5{0,42 0.91 (14324205 1151811407 (1,73 [1242 [1,82{1.90 |1.81] 1. 32 1.05{1416
Proportion | " |
correct 0.0810,03 0,06 {0,317 10,28 10230 10,23 40.30 [0.26]0.31{ 0. 54 043310.17{ 0, 140,16
b 2 v . s — = _iwm‘w MR SR e s, S R )

KA
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Table XVII
One -~ Way Analysis of Variance among Age Groups on Incidental

Memory Secores

Source of variation Se 8. af MeSa ] F.
Between groups 1 149,60 4 12.40 : 549753*
Within groups 19715 95 240752
Total

B

*p { 01

The results of Table XVII showed that there were

significant Qdifference among age groups (F = 5,9753, p € .01},

T - test comprisons were made fo find out performance
on incidental memory at which age group was significantly different

from other age groupss The results are shown in-Table XVIII.
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Table XVIII

T - test Comparisons between Age Groups on Incidental Memory Scores

L4a5 7-8 10=11 " 14=15 20=21

Age groups o= 0,4 (X =21 |X =218 [K=2.3 {% =147
b w5 |

X = 0., - Both63e 15,8157 | he2222* | 2.1212
7 -8

X =21 045102 0.3636 | 2.2222
19 = 11 _

X = 1.85 : { 0.8823 147857
1 -« 15 .

R = 2.3 YL ' 245000

20 - 21

X = 141

[t S ~— um-*ﬁm:mm : T S St e e e e e ,mmw-&%w
*p .01, af, = 38

The results showed that performance on incidental memory at
ages 4 - 5 was significantly different from the performance at ages
7 -8 (¢t ;‘,4.1463'. p 'K J01),) ages 101 11(E = 3.815‘?, P. { «01) and -
ages 14 - 15 (t = 42222, p ( .01)!‘but not significantly different
from the performance at.ages 20 = 21 (ﬁ;s;). Therg weéxe no significant
differences between the performance at ages 7 - 8 and ages 10 = 11
(N.S.), between the performance at ages 7 - 8 and ages 1% = 15 (N.S.),
and, between ages 7 - 8 and ages 20 - 21 {N.S.)s. The performance at
ages 10 = 11 was not significantly different from the perforﬁance'at
ages 14 - 15 (N.S.) and ages 20 - 21 (N.S.), There were no significant

differences between the performance at ages 18 «~ 15 and 20 = 27 (N.S.).
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T - test comparisons were also performed to examine the

differences on incidental memory scores betwecen males and females.

The results are presented in Table XIX.

Table XI

% |

T = tésf Comparison between.lMales and Females on Incidental Memory

Scores
'Age groups. X of males X of females t
b o 5. 0.60 0,20 9523 (N.S.)
7 - 2.20 ZQOO .259? (N-So)
10 - 11 1.60 2.10 «7812 (N.8.)
1% - 15 2420 2.40 +2439 (N,.S8.)
20 - 21 1420 1400 #3773 (N.S.)
et e o o) 4 pe-esl T o]

There were no sex differences at any age group (NeSe)e

Relationship between (central andpincidental memory, scores

Performance on central and incidental memory were

correlated for all groups (to eéxamine the relationship between the

central and incidental memory scores. The results are presented

in Table XXe
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Table XX

Correlations between Central and Incidental Memory Scores for A}l

Age Groups
“:_ — o =4 . = e T o m s s o e
B : % of central |X of incidental T
Age groups menory scores memory scores *y
!l- - 5 i 4905 V 0.40 .1200 (NoSo)
7 -8 4«95 2,10 - | .1900 (N.S.)
10«11 . .88 A //1 | .65 ~e0900" (N.S.)
T4 - 15 , 6. 40 - 42.30 <1717 (N.8.)
20 = 21 | 6.90 4/ / 17 aa10 ~e1953 (N.S.).
Total ' S5.42 g5 .1610 (N.S.)
Emmme e SR R R B Bt s e - :

The: results showed no relationship between central and

incidental‘meméry scores at any age group (N.S.)s
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