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64920018: MAJOR: BRAIN, MIND AND LEARNING; M.Sc. (BRAIN, MIND AND
LEARNING)

KEYWORDS: WORKING MEMORY NARRATIVE THERAPY WORKING MEMORY
ENHANCEMENT PROGRAMMULTICOMPONENT MODEL OF
WORKING MEMORY

AREERAT LEELUKHARANON : DEVELOPMENT OF PROGRAM TO
ENHANCE WORKING MEMORY THROUGH NARRATIVE THERAPY AMONG
PRIMARY SCHOOL STUDENTS. ADVISORY COMMITTEE: JUTHAMAS HAENJOHN,

Ph.D. WARAKORN SUPWIRAPAKORN, Ph.D. 2025.

This quasi-experimental research aimed to develop and examine the effects of a
Program to Enhance Working Memory Through Narrative Therapy Among Primary School
Students. The participant were 24 third-grade students aged 9—10 years from Ban Pluak Daeng
School, Rayong Province, selected through simple random sampling. Participants were randomly
assigned to either the experimental or control group, with 12 students in each group, using a
matched-pairing method based on working memory scores. The experimental group received an
enhancement program for 12 sessions, each lasting 50 minutes over four weeks, while the control
group did not receive any intervention. Research instruments included the narrative-based
working memory enhancement program which was designed by the researcher and evaluated
working memory by using 1) the Corsi block test 2) Forward digit span test, 3) Backward digit
span test, and an N-Back task. There were three phases: pre-test, posttest, and a four weeks
follow-up. Data was analyzed using a Repeated-Measures analysis of variance: One between-
subject variable and one within-subject variable, and pairwise comparisons with the Bonferroni
method. Results indicated that the experimental group showed a statistically significant
improvement in working memory scores at the post-test and follow-up stages (p < .05) compared
to the pre-test. These findings suggest that the program can effectively improve students' working

memory. Further research is needed to evaluate its long-term effects.
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1N 6 PEBL - Corsi Block test

N https://pebl.sourceforge.net
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The PEBL ( Version 0.2 The PEBL ( Version 0.2

http://pebl.sourceforge.net/battery.html. http://pebl.sourceforge.net/battery.html.

Thank you for participating. Alert the Experimenter that you are done. Thank you for participating. Alertthe Experimenter thatyou are done.
Block Span: x Block Span: 8

Total Score: xx Total Score: 80

Total Correct Trials: xx Total Correct Trials: 10

Memory Span: x Memory Span: 6

NN 7 A19819N15011Ka PEBL - Corsi Block test
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Forward digit span tasks t161¢ Backward digit span tasks Tae1¥ Forward digit span tasks 911
T1/sunsu PEBL (Psychology Experiment Building Language) (Mueller, 2019) 3231 Backward
Digit span tasks tuuinilan

Forward digit span tasks 91 nldsunsy PEBL (Psychology Experiment Building
Language) (Mueller, 2019) fisusamnuameseunlszasanannsadiaelddmaninise
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Use 0-9 and ', press enter when complete. Use 0-9 and ', press enter when complete. Use 0-9 and -/, press enter when complete & I8
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Length 7 . 4218305 Correct!

AINAN 8 PEBL — Forward Digit span tasks
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2
NINN 10)

Megaminaadna Forward Digit Span Meg1i011Ma Forward Digit Span (Gu]'l;ﬁN Memory Span)
PEBL Digit Span Task PEBL Digit Span Task

Direction: forward Direction: forward

Thu Apr 11 18:56:27 2024 Thu Apr 11 18:56:27 2024

‘Memory Span: X Memory Span: 6

Total words correct: x Total words correct: 7

Total time: XX min Total time: 4.55 min

NN 10 A10619N1591UKA PEBL - Digit span tasks
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N: https://pebl.sourceforge.net ﬂﬁNﬁgﬂﬁnﬂLﬁ@‘Hi
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Tsunsumsnadon N-back task Nl lumsnaaey iwnvnllsunsy PEBL
(Psychology Experiment Building Language) (Mueller, 2019) Taedui 1 1¥1uldsunsy PEBL
da' = 9 Y 1 = né dal o W
tuaaslugluunroudes tazmw uUNUAIAIONYT HAZFOINY FI92UIINQIUMINEIA
1 ' ' A A v o 1 o 9 oa Y . A
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1 Trail 2 Trails
seuilsing manailu Aduvilsing msnaily
anws i LeftShift  Right Shift anus s LeftShift  Right Shift
(Left Shift) (Right Shift) (Left Shift) (Right Shift)
A [ ] No No A [ ] No No
B O No No B 2 | No No
A 1) ] No No A ¢ [ YES No
A O 1) YES No A | No No
c [ | No YES c N ~ No Na
D 1) | No No D = [ 2 No YES
D ] YES No D2 B “ No No
D 1) B 1) YES YES D ¢ ] YES No
M [ No No M [ No No
A a

{ 9} o o { 4 U 1
A 11 LLﬁ'ﬂ\‘lﬂTﬁLﬁ@ﬂﬁ'\?Li1@1Mﬁ1ﬂﬂﬁﬂ§1ﬂ§]ﬁﬁ\lﬁﬁ)uqﬂl N-back task (9199819 11 1 back

11ae 2 back)

Match [1] back

W

(left shift) LETTER SQUARES (right shift)
press when match occurs

NN 12 PEBL - N-back task (1-back)

N https://pebl.sourceforge.net
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1. 5202N131981A0UAUDY (Reaction time) §ninasaIun1szIun a5 unounue
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2. AnwAanaIn lun13AvUEUBI (Omission error) A0 $1IUATINFYNNaae lina
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1A 9 . X Fa d Ay
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nadounanoUAUIADaINITEAUTvINe
Y v
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Accuracy = (Hits + Correct Rejections) / Total Stimuli
Y 9
Tagld  Accuracy S GER
Hits = Number of targets - Omission errors

@Euthvine - anuranaalunsneua o)
Correct Rejections = Number of distractors - Commission errors

@MUV — anuAanainlums lisevausa)

gd o o 9 ) o = g‘/ = 9
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Aa v I a ¥ [
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DACATRT
BHUNITINAABILUY Two factor one between and one within subject design ( Winer, Brown &
Michels, 1991) TagN13NAAOINUNGUNAAOIADINGN NATOUNDUNAADI HAINT1INAAD HAY
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a =\ <3 9 v A
TISUYSAPNTUND ll;3:ﬂLLUUﬂWiLﬂUiUUi’JMﬂJ@M‘IﬁﬂQu

b, b, b,
a G, G, G,
a, G, G, G,

NN 13 gﬂuuu%’auﬂammmumam Two factor one between and one within subject design (

Winer, Brown & Michels, 1991)
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v A H = A
uniseusuilszoudnuiili 3

Y [ @
(TseiFeutnuladnuadg 3aniaszend)

v

NYUAIDEN (n=24)

RONIUVFUAIG MUV (FUaaIn)
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PRE-TEST & quitngulaedbmsdugAzUY: Forward digit span tasks

INTERVENTION

Working Memory Test (Pre Test): Digit span tasks

(Forward/Backward), Corsi block test ttag 1 back task

NYUAIDYIN (n=24)
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Working Memory Test: Digit span tasks

(Forward/Backward), Corsi block test

1ag 1 back task
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Corsi test 4@

Working Memory Test: Digit span tasks (Forward/Backward),

¢ 1 Back task

(Follow up)
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M UNU AURAG (Mean)

S.D. N @'{’Jm*ﬁ'mmummim (Standard deviation)

M.D. UYL ANINLANANYBIAIREY (Mean difference)

S.E. N mmmmmé’aummgm (Standard rrror)

n? UMM MYUIAVDINA (Effect size)

N uny - Suanlungualed

SS UNY HAVINMEIE09UDIAZIUY (Sum of squares)

MS UMY AIDASUBINALINGNFIEIAD (Mean square)

F uny aaanageuilFinsannoufesunnuihiod 19y

NNITHINLIU F (F-distribution)



64

9
%

df UMY FUVBIANNDATE (Degree of freedom)
* unu edduneadaniszan 05
p-value UNY SEAUNEAIAYYRINITNATDL
I UMY 32e2IMINATY (Interval)
G UNY AN NAAY (Group)
IxG uny URFuiussgnan szeznaImsnagouiuIsms
NAaDY (Interval x Group)
CORSI UNY  MIINATBY Corsi block test
FORWARD UNU - MINAAOU Forward digit span task
BACKWARD UNU NMIINATOD Backward digit span task
NBAC UNY  MInNaael N-back task (1-back)- Consonance
NBAS UNY  NINAADY N-back task (1-back)- Square
Pretest UMY HANATIUNOUNAADY
Posttest UMY  HANATDUNAINAADY

Follow up 4#NU

NANATOUIZIZAANUNE

Memory span UNY FANUD
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ARUAIDENNUNUAIITINAITITYDDNIIN IATING IUITLIZAANTNHAINNITEY
° < U ° o T W ' { ]
TsaFoumuilnases s1uau 1 au uaziuihedwou 1 au hldlingudiedied liawnso
) g 9 a 1 Yo d 2 @ !
Wsrmanudeyaluszezdadwalasiuaunady 2 au Taoiludumulungunaaed |
1 1T W ] o [ 1 o
AU LAZNGUAILAN 1 AU AUNTONGUAIDEI 11U 30 AU tiuTungunaaeIdIuIY 15 AL

A A <3

uazﬂﬁjumuquﬁwmu 15 AY LLa$°WTJGISJ}’E]ZJ'ﬁ“V]LﬁfJW'lfJﬂ'lfJ*ﬂ'lﬂﬂWiLﬂ‘iJi’J‘]Ji’JiJ‘lsllﬂqujaIﬂﬂ

&

) 1 o

ADNNUADTMAINITNAADY 11U 6 AU uLuTungunAaITIuIu 3 AU LALNGUAILAN

aQ

o I A R [l Aa Y Jd o g 2 a g Y
TUIU 3 AU MIUAUNADNGUAIDYWNNNVDYATHUYTYU NUIUNITU 24 AY At usooay 86

Vee$ 11T ININNGUAI0E I duA MIFIMINVIIANgUF 0819828 TSN T
G*Power

Taongunaanas I 12 AU WAE 911U 9 AU Aailufovay 75 mandje 10w
3 au Aailufovay 25 uagnguAILANTILAL 12 AU AXIE T1uu 5 au Aadlufevas 42 e

a o a I 9 [ 1 o
HUN NUIU 7 AU ﬂﬂlﬂui@ﬂﬁg 58 JIUNQUNAADIULASNYNAIUAN TUIU 24 AU

[

Y o o 9 1 1 1 '
ﬂvl@ mzuuumm%ﬂmmmmﬂquﬂ@aamazﬂqummﬂu ISHINNDUNAAD

SF =

(% a a 4 1 { 1 H 9
UONNAQDN LASTSYSAANTUNG 3JTJLﬂ51$W1fﬂﬂ1maEJ uazmgﬁmmummgm UEANAIYNTIT I

Y
uaznlsznou aane lilil

M5 1 anndguazandouuunaigiu vesnzuuuanuildaulungunaasaazngy

VAN
Measure Group Interval Mean SD

CORSI Experiment Group Pretest 3.125 1.264

Posttest 4.125 0.801

Follow up 3.792 1.097

Control Group Pretest 4.000 1.000

Posttest 4.167 1.052

Follow up 4.500 0.879

FORWARD Experiment Group Pretest 3.167 1.193

Posttest 4.583 1.165

Follow up 4.333 0.888

Control Group Pretest 3.917 0.793

Posttest 3.833 0.835
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Measure Group Interval Mean SD
Follow up 4.333 0.985
BACKWARD Experiment Group Pre-test 2.417 0.515
Post-test 3.750 0.452
Follow up 4.167 0.718
Control Group Pre-test 2.833 0.577
Post-test 2917 0.669
Follow up 3.583 0.793
NBAC Experiment Group Pre-test 47.167 24.379
Post-test 67.917 27.878
Follow up 58.333 25.148
Control Group Pre-test 55.500 32.820
Post-test 52.083 33.312
Follow up 50.000 36.846
NBAS Experiment Group Pre-test 48.667 29.528
Post-test 52.167 26.184
Follow up 49917 24.497
Control Group Pre-test 43.000 34.335
Post-test 26.333 19.336
Follow up 45.833 20.234

1NA15199 1 wuNaundeazuuuaNu IFauMINuIINadeU CORSI veslungy

J [ a I o w
NA[DI 1ui$8$ﬂ@uﬂﬂaaﬂ NaINAa0d LLazAaIuKa 11Ju 3.125,4.125 iag 3.792 ayaiay

v { I~ o W i ]
pazlarwdeuuunas gy 11y 1.264,0.801 uag 1.097 guaiay diulunguaiugu i

AnRauAzUUUANNT1FU 4.000, 4.167 1AL 4.500 amaRy tazlaubeununiasgiu

11 1.000, 1.052 t1az 0.879 MUY

Aundeazuuun1u11Funuuunadoy FORWARD volungunaass Tu

J o a I o w v
FTYLNDUNADDY HAINADD LazAnnIUKNa 11U 3.167, 4.583, L1ag 4.333 aua1ny uazﬁmu

{ S o w 1 ' ' :
WeanunIas§Iu 150 1.193, 1.165 uag 0.888 gua1ay aulunguaiugy Iaundeasiuy
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AU lHau 3.917, 3.833 uag 4.333 mMua AL uazﬁdamﬁ'mmummgm 1 0.793, 0.835
(e 0.985 AUAIAY

AR AsAZILUANLTIFNUMNIDNATEY BACKWARD Yo lungunaaeg lu
FLLABUNAADY HAINAADY LAZAAAINNA 1TU 2.417, 3.750 UAL 4.167 ANEIAD uaziau
Lﬁ'mmummgm i1 0515, 0452 1oy 0.718 mudwy aaulunguaiuau Tanuilanu
2.833,2.917 A% 3.583 A1NA 1A uazﬁd’mm‘jmmummgm 1114 0.577, 0.669 11 0.793
AUAAL

ANRAIAZIUUAINTI 1T NUUUNATEY NBAC Yo lungunaans luszos
ADUNAADY NAINAAD LazAAMINNA 111 47.167, 67.917 Uag 58.333 Mud 1A tazlidiu
deauuinasgiu 1y 24379, 27.878 was 25.148 muardy daulungualugy faunde
AzIUUANU 1 ILINLLUNATOY 55,500, 52.083 LAY 50.000 MNEIRY tazdd oy
13§ 151U 32.820, 33.312 1Az 36.846 MUANY

ANDFOAZUUUAINTIIFIIUINUUUNATDY NBAS youlungunaaes luszos
ADUNABDI HAINAADI LASAAATNHEA 1511 48.667, 52.167 1A 49.917 MUAINY HaziaIu
Lﬁ'ﬂamummﬁm 1Fu 29.528, 26.184 1Az 24.497 awudiay daulunguaiugw faunae
AZLULANUTIFUNINUNATOY 43,000, 26.333 11y 45.833 Aruddy taziidrudoan

WIATFIU Flu 34.335, 19.336 az 20.234 uaIdL

{ a 1 § o 9
ﬂ’lWﬁ 15 Llwugmﬁﬁlmﬁﬁmmmaﬂﬂjﬁ]ﬂﬂzuuuﬂamﬁ]ﬂ%\immmmuwﬂﬁﬁm CORSI U984

NYUNAADIATNGUAIVAY 1UTLIZNTNDUNAADI HAINAAD LASAAAIUNA

CORSlI-report by Interval CORSI - report by Group

M Pretest Posttest M Experiment Group M Control Group

5000 4.500
4.125 4.167 5.000 4.500
3.792 4.000 4.125+.167

4.000

4.000

4.000 3.792

3.125
3.125

3.000

3.000
2.000 2.000
1.000 1.000
0.000 0.000

Experimental Group Control Group Pre-test Post-test Follow up

Mean
Mean
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VNN 15 WUNNguNAaee IAnndsvesnzuuuaNui lFaunIUUNaTeU

1 1% a I o w
CORSI Glu’:‘zam@u%mm HaINAae uazaanura 11w 3.125,4.125 uag 3.792 aruaiay

amlunquatunn UAZHUY 4.000, 4.167 1Az 4.500 MUAIAY

A 16 unugiinfFeuieuaunasvosnzuuuauirlFauanuuunagey FORWARD

YOINGUNAADIALNGNAILAYN TUTZBZNINOUNAADI NAINAADY LATAAATNHE

FORWARD - report by Interval

M Pretest Posttest ® Follow up

5.000 4.583
4.333

Mean

Experimental Group

3917 3833
4.000
3.167
3.000
2.000
1.000
0.000

Control Group

4.333

Mean

5.000

4.000

3.000

2.000

1.000

0.000

FORWARD - report by Group

M Experiment Group M Control Group

4.583

4.3334.333
3.917 3.833
3167I I I I
Pre-test Post-test Follow up

1NN 16 NUNNgUNAADI AnndsussazuuunNui lFunnLUINaTeU

1 (% a <
FORWARD “lmzaznauwwam HaINAaed uazaamuma 1Ju 3.167,4.583, 4a¢ 4.333

U1y daulunquAluaN UAZLUY 3.917, 3.833 1A 4.333 AINAEIAL

il 17 unuginFeuievaunasvesnzuuuanus lFnunnuuunagey BACKWARD

YDINGUNAADWATNGUAILAN TUITHZNMINDUNAADY HAINAADI LAZAAA NG

BACKWORD - report by Interval

M Pretest Posttest M Follow up

5.000
4.167
4.000 3.750

2.833

3.000 5 417

Mean

2.000

1.000

0.000
Experimental Group

2917

3.583

Control Group

Mean

5.000

4.000

3.000

2.000

1.000

0.000

BACKWARD - report by Group

B Experiment Group B Control Group

4.167
3.750 3.583
2.833 2.917
2417I I
Pre-test Post-test Follow up
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1NN 17 Wungunaass Ianndsuesnzuuunnuildaunnuuunageu
1 o a <3|
BACKWARD luszgznounaaes vainaaed uazaaaiuma 11y 2.417,3.750 uag 4.167

aua1ay a1 lunguAIlAN UAZUUY 2.833,2.917 HAg 3.583 AINAIAL

A 18 unugiinfFeufsuansvosnzunuauildaunnuuunagey NBAC v99ngu

‘V]ﬂﬂﬁl\magﬂ@:llﬂ?']_lﬂll TuszezmsnouNAand HaINAAY LAZAAAINKE

NBAC- report by Interval NBAC- report by Group

M Pretest W Posttest M Follow up M Experiment Group M Control Group

70. 67.917
oo 70.000 67.917
58333 55.500 58.333
60.000 . .
52.083 50.000 60.000 55.500 2083
soo00 47167 4716 0.000
50.000
< 40.000
5 < 40.000
g g
30.000 > 30000
20000 20.000
10.000 10.000
0.000 0.000
Experimental Group Control Group Pre-test Post-test Follow up

1INMNA 18 WUINGUNAADI IAunasvoinzuuuAuT IFOUILDUNATDY
1 o a 3 o w
NBAC luszeznounaass vaanaaed LazAaauma 1u 47.167, 67.917 uaz 58.333 mudaw

armlunguatunu Uz 55.500, 52.083 1Az 50.000 MIUAIAY

il 19 unuginFouiieuandsvesnzuuuanui lFnunnuUUNAaeD NBAS v89ngy

ﬂﬂﬁ@ﬂllﬁzﬂ@:uﬂ?ﬂﬂu TuszezmInoUNAaDd HaINAAI LAZAAAINKE

NBAS - report by Interval NBAS - report by Group
M Pretest © Posttest M Follow up
M Experiment Group M Control Group

60.000 52.167 60.000 52.167
48.667 49.917 48.667 49.917
50.000 45.833 !
43.000 50.000 13.000 45.833

40.000 40.000
s c
2 30.000 26.333 © 30.000 26.333
= s

20.000 20.000

10.000 10.000

0.000 0.000
Experimental Group Control Group

Pre-test Post-test Follow up
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100NN 19 WUNNgUNARRY Iaundsvesazuuuanui lFnunnuunado
J @ a I o w
NBAS luszaznounaaed vaanaand uazaaauma 114 48.667, 52.167 uag 49.917 uaial

arlunguaduan AU 43.000, 26.333 LAY 45.833 AU

aouft 2 msdnnzianuulssuvesnamdlFamdundunaae uaznguniugu sz

IEMINARBINAT ITELNIAININAADY
ApuAutuMINATIZHANUTUTImvesazuuNANui FuRALU I AT o

CORSI, FORWARD, BACKWARD, NBAC i1a¢ NBAS 521314350 15NAa0dassceziIal

9 o Y o 5 o az
NITINATDI @'Jfl]ﬂvlﬂﬂ'lﬂ'lﬁﬂﬂﬁﬂﬂ Mauchly's Test of Sphericity A4911314 2

A15199 2 AN sNAgoL Compound Symmetry

Within Epsilonb

Subjects Approx. Chi- Greenhouse- Huynh- Lower-

Effect Measure Mauchly's W Square df Sig. Geisser Feldt bound

Interval CORSI .897 2.283 2 319 .907 1.000 .500
FORWARD 983 356 2 .837 .983 1.000 .500
BACKWARD  .736 6.439 2 .051 .791 .881 .500
NBAC .996 .08 2 .961 .996 1.000 .500
NBAS 973 .583 2 747 973 1.000 .500

219915197 2 HANINATOL Mauchly's Test of Sphericity WLALUUUIRAIAIINI
T uinaaeumeuunaaey CORSI UA1 Mauchly's W = .897 A Chi-Square = 2.283 Tagl

] [ x o Id
A1 P-value 117U 319 H980u5D Ho tia@ne31 Auul5159uiu Compound Symmetry LA

]
Ao ¥

1 manudniutvesilsamudazaniag tazanuulsdiiuvesiulsamlunisia
c]?nwiazﬂ%zwaﬁ%mimamu@iazﬂ’cjn liuanaranu
AzuuLRaeALT IFuAinaaeUs e IINATEY FORWARD 1if1 Mauchly's W
— 983 A1 Chi-Square = 356 TagfiA P-value M1 837 Heoeusy Ho nanadn anuulsilsiu
11U Compound Symmetry t1aA131 ﬂ'1mw11ﬁ’uﬁ’uﬁmaaﬁ’mﬂm1mgsﬁa$@:ﬁﬁ'ﬂc§1 HazAwY
l,l,ﬂi’JJi’Ju"Uf]ﬂﬁ”JLLﬂiGﬂllﬁluﬂﬁ’S’ﬂénwiaxﬂg’ﬂ"uﬂﬂ%%ﬂﬁﬂ@ﬁf]ﬂu@iﬁzﬂiin linanaranu
azuuumasanuilFnuiinageudienuunadey BACKWARD 1if1 Mauchly's

W =.736 A1 Chi-Square = 6.439 1ag3A1 P-value 1M1 .051 F98015U HO LAAIIT AW
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]
1 =% sol

1151521311 Compound Symmetry taasdh manuduiuivesdulsamuaazdiiag uay
mmufdiﬂiawuaw'i’mﬂﬁmuﬁluﬂﬁi’@énwiaxﬂ%y’waﬁ%mﬁmaamssiazﬂtju Tinanaanu
azuuumasnnus ldnuinagdeudiouuunagen NBAC 11 Mauchly's W =
996 11 Chi-Square = .08 TasTiA1 P-value INIFD 961 FaoauTu Ho taned awmalsilsin
1) Compound Symmetry Uaa331 M1 mmﬁ'uﬁ’uﬁmmﬁmﬂimm@iaz@:ﬁi’ﬂﬂgw AN
uﬂs1Js’Jumm@T’Juﬂmmiuﬂﬁi@cﬁmam%ﬁwaﬁ%mimaam@iazﬂfju linanaranu
azuuwmasnus lFufinageudrouuunadoy NBAS A1 Mauchly's W =
973 11 Chi-Square = .583 TAgTiA1 P-value 1M1RY 747 Heoau 3 HO naasdn anwulsilsu
14 Compound Symmetry UerA431 fhmwuﬁ’uﬁ’uﬁ'mmﬁ’mﬂmmudazﬁﬁﬁ’ﬂéw HazAY
mJ51Ji';u611m@T’;uﬂmmiumﬁ@én&iazﬂ%y"waﬁ%mimamumzﬂzju linanaranu
Hsesuiunsiinnzianuulslsiuvesdunisvesazuuuanusildaunn
HUUNATOU CORSI, FORWARD, BACKWARD, NBAC 11ay NBAS lungunaasiiazngy

ﬂ’)“]_lﬂll5814?]'1\‘6%ﬂTi‘ﬂﬂﬁ'tNﬁﬂi$ﬂ$Lﬂﬁ1ﬂ1iﬂﬂﬁﬂﬂ [EUDAIAITN 3

d' a d U d’ o 9 1 ax
A1519% 3 WaN15AAI1LHANNLYTUTIUVe IR BTV IAZLUUANNT | FNIUTEHINITMS

NAAINUIZHZIAINITNAADY

Measure Source of Variation SS df MS F y2 7]2

Between Subjects

Group 5.281 1 5.281 2.643 118 107
Error 43.965 22 1.998
Within Subjects
CORSI
Interval 5.444 2 2.722 4.687* .014 176
Interval X Group  2.333 2 1.167 2.009 .146 .084
Error (Interval) 25.556 44 581

Between Subjects
Group .000 1 .000 .000 1.000 .000

Error 27.944 22 1.270

FORWARD Within Subjects
Interval 8.694 2 4.347 5.233* .009 192
Interval X Group ~ 6.75 2 3.375 4.062%* .024 156

Error (Interval) 36.556 44 831
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Measure Source of Variation SS§ df MS F P 7]2

Between Subjects
Group 2.000 1 2.000 3.960 .059 153

Error 11.111 22 .505

BACKWARD  Within Subjects

Interval 18.861 2 9.431 27.259% .000 .553
Interval X Group  5.25 2 2.625 7.588%* .001 256
Error (Interval) 15.222 44 346

Between Subjects

Group 501.389 1 5.1.389 341 565 015
Error 32347.944 22 1470.361

NBAC Within Subjects
Interval 937.333 2 468.667 719 493 .032
Interval X Group 1863.111 2 918.056 1.408 255 .06
Error (Interval) 28685.222 44 651.937

Between Subjects
Group 2532.347 1 2532.347 3.542 .073 139

Error 15729.972 22 714.999

Within Subjects

NBAS Interval 975.194 D 487.597 8/ 29 49 .032
Interval X Group 1764.528 2 882.264 1.312 .28 .056
Error (Interval) 29587.611 44 672.446

*P<.05

A a N Yo dy
1NATNN 3 uﬁmwamﬁamiww‘lﬂmu
a 4 1 { [
mﬂmiamswwmmuﬂiﬂmmmmmﬁﬂﬂzuuummmi%’wummmumaau

1 ] a o v J 1 a @ 1 1
CORSI W‘U’Jﬂ,l]TJﬂ§]’L‘T3JWu‘ﬁi%‘ﬁ’)N’J%ﬂ1iﬂﬂﬁ@\1ﬂﬂi$ElZL’JﬁWfﬂi“V]ﬂﬁf]’U (IxG) HANWUN

szaznamaaol (Interval) Hram liaundsveInzuuuaNu lsunLIUINAa U CORSI

¥ o o [

UANANAHBE1 TN IAYN1ADANTZAY .05 Yz NITNI5NAABY (Group) liTiNaneAZIUY

o

na8g CORSI

a J ! { o
%1ﬂﬂ1§"3lﬂ31$ﬂﬂ’ﬂllLL‘]J'B"]J%”JHGU’EN?ﬂmaElﬂgLluuﬂ’ﬂll%11%\‘]1Hiﬂﬂl!ﬂ‘ﬂ‘ﬂﬂﬁ@ﬂ

1T A Y

a o 4 1 an @ 1
FORWARD W“]J’Nllﬂg(]ﬁllWu‘ﬁ’i%W’JN’J‘ﬁﬂTi‘V]ﬂa’é]Qﬂﬂi$U$L3ﬂ1ﬂ1i‘ﬂﬂf:‘fﬂﬂ (IxG) ’E]EJN?J

Y] [

oA R YNINADANIZAD .05 agWUMsZeZAMATDY (Interval) Inasi liaundsvosnziuy
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A lFaunnuuunaden FORWARD uanaiuediitfodidymaadaiszdy os ua
33m3nAasa (Group) Il TinadeA1RAov0IALIUUALTIIFNUMINLDUNATEY FORWARD
inmsinngianunlsdsvesdunisazuuuanusildnunnuuunaten
BACKWARD WUMTUHFuiusse111935n13naaeenuszognaIn1snado (IxG) 06135
Hedimaddanszay 05 uagnUMIzeznaMAdeU (Interval) InarhlfAundovesazimy
A1 1FNUNNULUNATOY BACKWARD uanasueduiifoddameadanssau o5 ua

M INAA0Y (Group) liinaneA R dsYeInLLUUANNI 1 FNUNALVUNATOY BACKWARD

1nMIIRsIEianulssiuvesaunasnzuuunui 1 FunnuUUNaae U
nBac nud Tt duwuszninedismsnaaesiuszeznainanado (IxG) agnuin
s2evaMAdeY (Interval) lilfinasi ¥ unasvosnzuuunui lfaunnuuunaaeuy
NBAC LANANRY 3901933 MInaaed (Group)llu'ﬁwaﬂ'aﬂ'wmﬁﬂmmﬂzuuummﬁﬂ%’ﬂumﬂ
HUUNATOU NBAC

1nMIIRsIEHanulssiuvesnunasazuuun M 19NN o
NBAS WU il duiusse 11935 nInaaseiuszeznaInIsNage (IxG) Hagwual
szgznaMAael (Interval) lnail¥aunasvesnzunuuanus ldnusnuuunago
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