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Abstract:

This study investigated the impact of visual arts therapy on enhancing social communication
skills among children with Autism Spectrum Disorder (ASD) at the Psycho-Pedagogical Center
for Children with Intellectual Disabilities in Metlili. The main objective was to identify
statistically significant differences between pre- and post-test scores on a social communication
scale, as well as to examine the influence of the interaction between the visual arts program,
sensory experience, and visual perception on children’s social engagement, to achieve this; a
single-case clinical design was adopted, based on the cognitive-behavioral formulation of the
case. The Social Communication Skills Scale (Mchiri, 2016), which has demonstrated strong
psychometric properties, was administered. Results from the T-test indicated statistically
significant differences across all items at the 0.000 level, except for items 51 and 52, which
yielded significance levels of 0.002 and 0.025 respectively—both still statistically significant at
the p < 0.05 threshold. These findings highlight the tool’s strong discriminant validity in

differentiating between individuals, In terms of reliability; the scale demonstrated excellent
internal consistency, with a Cronbach’s alpha coefficient of 0.951, confirming the tool’s high
reliability and suitability for field application. The study also employed statistical methods such

as auto-regression and partial auto-regression to determine the effect size and applied clinical
significance testing using time-series analysis to assess the effectiveness of the therapeutic

protocol, The intervention was applied to a sample of three children, and the results revealed

statistically significant improvements between pre- and post-intervention measurements,
indicating the positive role of visual arts therapy, especially when combined with sensory
experience and visual perception, in promoting social interaction and engagement in children
with ASD

Keywords: visual arts on improving social communication Autisme Spectrum, Visual

arts.
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[1] 51 52 52 55 5557 56 57 53 54 61 62 60 62 63 66

(X2) Lag-1 Lag-2 Lag-3 Lag-4 Lag-5 Lag-6 Lag-7 Lag-8
51
52 51
52 52 51
55 52 52 51
55 55 52 52 51
57 55 55 52 52 51
56 57 55 55 52 52 51
57 56 57 55 55 52 52 51
53 57 56 57 55 55 52 52 51
54 53 57 56 57 55 55 52 52
61 54 53 57 56 57 55 55 52
62 61 54 53 57 56 57 55 55
60 62 61 54 53 57 56 57 55
62 60 62 61 54 53 57 56 57
63 62 60 62 61 54 53 57 56
66 63 62 60 62 61 54 53 57

g Sl Ao 1 AoV gy 03 3k vy

65

60

postts

55

Time

¢ﬁ)$cgggﬂk‘)§;@ Oﬂgaﬁ‘éﬁua%Y\bypbﬂ\gpr@»&vay\¢&g

94



eyl Az gkt Sole) ) el el

Tadl Claldll Slryld G bLYY gy 04 Laloz
Autocorrelations of series ‘post.ts’, by lag
o 1 2 3 4 5 6 7 8
1.000 0.652 0.402 0.241 0.203 0.041 -0.091 -0.075 -0.011
9 10 11 12
-0.172 -0.285 -0.327 -0.296

ol g @l LY Ml o C,LJ\ odn by

Series post.ts

ACF

0.0

05
!

"POSL.t8" 3lons 4s) Ak (ACE) llh LLs V1 als Lok 35001 (5,8
Labos bl 10 B ) Slpal) s b L
A LLEYY e Lo sag (0 20 wie T 1> @0 LW alls 0,55 (Lag 0): 0 <1 o
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Significant Positive Autocorrelation at) 1 Ul e bugll 3o 2] 315 b)) o
T ops 58 wie gl 395 3] 313 bl ) s iy ool T 2T e (o090t Ly :(Lag 1
AL B 3eb (3 Lezeks lg] Blo) og 3 time ity o (of e Benl) alulldl s Of ax Mg
Lii( Non-significant Autocorrelation at Lag 2): 2 Ul we (595 Corge 35 bl
Wlax) JIs j& 2 WL e gl DLV OF ) pete Wil 35 o) a2 5 W) die (s34
( Non-significant Autocorrelation at Lag 3 Ui we Lusli 6o a2 g5 bl
JIs pd #UIs e 30 DLW OF ) et Ll 358 o 223 2 die (o35eall L2I3):
Lo
( Non-significant Autocorrelation at Lag 4) 4 Ui e Ll 35 Gls 315 blg))
s pg U0 e 0 DLV O ) jete Uil 38 ol sk 4 211 e (oogaal) L4
Lilas!
Lii( Non-significant Autocorrelation at Lag 5): 5 Ul we (s ulg) 315 L))
Wlaxl Jis pe #1s we gl BLEYIOF 4 iy W il 38 ol a5 51 e (g0l

Lol Wlax) alls 48 5 adle g2 3V sl e LN 3L U

ol ohall i) L) Bb ek Aad ol 2RI Sl Lgbdl oda J2F Aakaid) (B bgbad) 1ila>Sa
O e b o W wie 0 BLSYI OF g Lo cisliam] AN 13 juan il wlaid) Lo
Algiall Bl oy 05

Tdad) Sl Sy G Gl By 2505 Ll

Partial autocorrelations of series ‘post.ts’, by lag
1 2 3 4 5 6 7 8 9

0.652 -0.040 -0.009 0.103 -0.220 -0.088 0.127 0.033 -0.335
10 11 12
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-0.055 -0.082 -0.105

Sl oy a5 G BV eBlalee o8 il oda ks

Series post.ts

06

04

0.2

0.0

Partial ACF

-0.2
|

04

Lag

0« ACFow, oo de 55T Leady 2y Ak o 554 LY PACE o) 20 @
Lo DbV 5b all) s 5T Lgnads Al G BLEYI g8 e 3B die S a1 b)Y
e 130 Aledidl o 8L B W (3 1 sl A gl ol s W

Dl e

ol G aafl) B gag ¢ (Lag) s W) (V) sod) 521 0 @

0 JS e A Gl LN Jeles 929 ¢(Partial ACF) ager)l 3Ll s o

A=yl o

a2 b e S A LY s (3) ol o ST g i(oed)) 3 @
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kel 5588 Sala gl8) b)) ) iy e D sl aie pST018) 203 Sls 1 0T o
5le AL dael) Ssbodl (3 Lzasds
Lo G U LY 0T ] iy WST2 el i 3pae 1l 208 dlin 12 5T @
Llas) JIs ud W) 1ds
U8 i)l e Cams il Gl DL ] e 3 sl e B Brge 208 a3 W @
251 Sl 86 eV 3 AV ey e olgbs &
Wlax| 81> 5 Sl V1 Of g sugn ala>Yo ao DLV SU wo ) duy @
ao>Sle
e qsd g p sl Gy any ARIMA (p,d, q) 50 ARIMA 356 4 5sle jley
rJU) gl
AR gl Yl #3500 (time lag) asll ol sue o (lag order) jsliag, :p o
PACF . s 3 bV kel
o UL 2b s @ ) oLl sae ol (degree of differencing) iy il a5 :d @
aegll Akl ot 3kl Differencing Lol i o e d aedl anlldl aes
Stationary sz
ACFE. g gl LV aaledl ¢ MA gl o gdll 2358 25, :q @
Jorr o Bt 8 3oV adl Al GOSN 8 A ey fode Jo L ARIMAL 231
225 ALY L ol Ll of Lk gie o il ipe o bsin sl (o5m0 ol s 5922 (U
MAGAR . 358 s 15 8 ke Whad Lelols o (3501 598

e 1 ) Al Blew G prenndillg A0S

(o Lag e asliam) AV 5 (s> olid) o glis)l) 3db arg e PACE Lbz (3 it L)
OF e g8 50 n aid sl Sl e Blas| W5 8 mrad ¢l (K00 il 205 £

(AR) gl jlady) 735k Ay A JSKCas L dd o 8 el Al
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Lags we i oda o35y cbais Lag 1 wie Glax| Jis g 313 Llil sy ol v )l s 3
250 e 3 AN 2358 VI Je o "Series POSE.s" dnel Akl OF ) 59 sty clada Leg 2
3ol Al 2edll Jo wlal JCas o sazad Bt aleddd U 20l OF gmp 1l L AR(T) LY

et b a1 Loyl

I3 a0l Gg, 5 Gads el slls) il awes i) ACF Lbsis Lbsli lis a5, ®
o (B0 2o ACF Ly s 550 50 dn 2 PACFE Sl Laad Vs 06 (ACF
Al olb Al dndl A fted Colis S C;UMKMA(Z) g5k dd sk
5l 2l e (Aol a1 130 W3] dm) Sl b)) o3l OF Lis PACE Lbz by «jlassy

AW AN e A Y daad Bpall Aald) oa odmg By de) B4

ARIMA : (W) el o ao)l bkl 396 ol (Se PACFE § ACE s Jds o
(1,0,1)

et yf gzl o e

Augmented Dickey-Fuller Test
data: post.ts
Dickey-Fuller = -1.7985, Lag order = 2, p-value = 0.6491

alternative hypothesis: stationary

Ssims oo xS P-value aas o536 « Dickey-Fuller jlesi sho sl alllld) )izl jLesY

R )l ALl o8 ) ddall 2o s b 0.05 Ay
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ULy ¢ 3t p Al O) s JWLy , p-value = 0.649  aus of ud ezl s P
Aol Aldad) 2308 Ladl Ll JM e ¢ el Aleleld L5 B dl) Al glas Blge Al e 1) oals

Ao Rkl 398 bl L

ARIMA(Q2,1,2) with drift ~ : Inf
ARIMA(0,1,0) with drift ~ : 72.76261
ARIMA(1,1,0) with drift ~ : 74.56176
ARIMA(0,1,1) with drift ~ : Inf
ARIMA(0,1,0) . 73.17421
ARIMA(1,1,1) with drift ~ : Inf

Best model: ARIMA(0,1,0) with drift
Series: post.ts
ARIMA(0,1,0) with drift
Coefticients:

drift

1.0000
s.e. 0.61382
sigma”2 = 6.143: log likelihood = -34.38
AIC=72.76 AlICc=73.76 BIC=74.18

- ARIMA(0,1,0) g2 alekoll 2358 Lail OF (e el ods S5 (o

Jadl) 2350l jailas 28
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Call:
arima(x = post.ts, order = ¢(0, 1, 0))
Sigma”?2 estimated as 6.733: log likelithood = -35.59, aic = 73.17

I 8LoYL 6.46 ol L) O o (il A 2350l 350>V asladl il oda el

3 wylas aaladl) AIC o 55

o) Aty

Aoyl Laad! Lolyld) oy 06 LalosL

Forecasts from ARIMA(0,1,0)

80-

70-

post.ts

60-

50-

Time

Point Forecast Lo 80 Hi80 Lo95 Hi195

17 66 62.67450 69.32550 60.91409 71.08591
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18 66 61.29704 70.70296 58.80744 73.19256

19 66 60.24007 71.75993 57.19094 74.80906
20 66 59.34900 72.65100 55.82818 76.17182
21 66 58.56396 73.43604 54.62756 77.37244
22 66 57.85423 74.14577 53.54211 78.45789
23 66 57.20156 74.79844 52.54394 79.45606
24 66 56.59407 75.40593 51.61487 80.38513
25 66 56.02350 75.97650 50.74227 81.25773
26 66 55.48385 76.51615 49.91694 82.08306

ol gl MISTC Jalall s e oz Y1 fuolgd) Slylgs § penf Blia O uiind il JUS
- s ) iy OV @85 4ad8 Sl 10 2 M)

S1955 OgemsSlr dslae Golas

$higher_is_better
[1] TRUE
$reliable_change

[1] 4.946564
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$plot

$categorization

[1] no reliable change
[3] no reliable change
[5] no reliable change
[7] no reliable change

[9] no reliable change

no reliable change
no reliable change
reliable improvement
no reliable change

no reliable change

[11] no reliable change reliable improvement

[13] no reliable change no reliable change

[15] reliable improvement reliable recovery

3Levels: no reliable change ... reliable recovery

103
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Jacobson-Truax plot

Jacobson-Truax
classification

no reliable change: 12 (75%)
reliable improvement: 3 (18.75%)

post

reliable recavery: 1 (6.25%)

/ no change

.~ reliable change boundary
recovery cutoff (64.08)

30 40 50 60
pre

SV (3 Rl 8 Sl Slaldll 3 Slpadl LS (3 pdsns adliam] 35T 58 85 5= 05 oS o)

AgsleYlg 4kl

Old (55 day |5 ) Cxlane Gl O dag) gl ol COSTIB) e i ] e I s O,

(U 18) ALl 4V aed) e o(Pre) i e
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toed) G B s
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Sa of o~ MaPost". " 4 ol Pre™ aci ool LS (ple iy ol 0y drse B dng®
) dm Al BaL) £ ple ol
éw\}’d\&&RCIWMﬁ
(%095 &8 S gms i) 1.96— 0 31 RCI ind cils'13) (Deteriorated): a0 @
(4 Ggisn y9a5) dmylll 3 4 Bgigo bl jeotdl un)
e M\ oL 1.96+ 9 1.96- Y RCI i3 CIS13) (Unchanged):mg hd
.g;,'bw\ w\.,.:j\ ji ww\ s> e é}:l\ ﬁa':J\ Blas P &l ‘:gi A éf}a
2% (Y095 48 s gms wi£) 1,96+ 0 STRCI 46 o153 Improved): . o
§ i e el & o J15 Y oo o L s S0y iyl U6 i 3315 bl
). ggmdl Glad) 1) el Ao 5
Ay b dr g3y ay Bgige e 1.96+ s ,8TRCI 05713 (Recovered): S e

kel el Sy T (gdt Bl G ads J5ud)

DOl o ) IO (e

o Bgise Trai lyele 451381 ¥ga 0 no reliable change "3sise pe " o o dslondl Lla)

(N075) 12 5a vl a3 pasie L sitadly i) el
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S (I il ¢ Vgt 15565 05 313N Nsa | Bsige et Teliable recovery: o ial L
(%625) 1 P VMJJ\ BEN R ﬁL;La:-l 4\3)5)» Jros ‘_;aﬁi UTﬁKu\fv&

M 2 easde csitadly L) ol o Bgise Lalas lg,eb) 51330 oNga (Improved) dgise  plas

(%18.75) 3 4 v

-

4 Bgse et e dmproved 2

W 31 Sl oSl Lis (il oda ety
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- dgdad) Sl dl Oy =25 3kt o)

post
55
I
o
[e]
[e]

50

45

Ay A 31 Bad) Sl Olmys Jysd
Time Series:
Start = 1
End = 16
Frequency =1

[1] 44 42 44 50 48 51 55 55 5554 57 57 60 62 62 63

(x2) Lag-1 Lag-2 Lag-3 Lag-4 Lag-5 Lag-6 Lag-7 Lag-8
44
42 44
44 42 44
50 44 42 44
48 50 44 42 44
51 48 50 44 42 44
55 51 48 50 44 42 44
55 55 51 48 50 44 42 44
55 55 55 51 48 50 44 42 44
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54 55 55 55 51 48 50 44 42
57 54 55 55 55 51 48 50 44
57 57 54 55 55 55 51 48 50
60 57 57 54 55 55 55 51 48
62 60 57 57 54 55 55 55 51
62 62 60 57 57 54 55 55 55
63 62 62 60 57 57 54 55 55

80
1

postis

50
|

45

Autocorrelations of series ‘post.ts’, by lag

0

1.000 0.793 0.563 0.355 0.207 0.059 -0.055 -0.067 -0.143

9

0.408-0.403-0.351-0.231-

1

10

2

11

Time

3

12

gdad) Oluldll de 1 Aludds 25 (3l py

) o g3l IS s Sleax ) ol Slylge OF g JI e

4

5

6

Ttad) Sl Slryd G bLsp¥1 oo gy 08 lala

7
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Series post.ts

S
=L
C'j _“_I __________ — I__________I___________I __________ —— I —
0 2 4 6 8 10 12
Lag
"POSL.L8" slons 2s) Ak (ACE) ) LUz V1 alls bk 55001 (o5
tbabs 10 L) O] s &L Lo
2l LLIYI Jag Lo pag (0 2T e 1 Gsls @l LY alls 055 (Lag 0): 0 =W o
L g |
Significant Positive Autocorrelation at Lagl ) 1 W we 18 5l 3ls b)) °
g g P G 3 3

OF gm Mg 1003 20 e (o8 4 Gl5 Lol s py bl T 210 e (go5aalt a2 ]
AL Baad sl (3 Lgmank 053 ) Loyl Jass tams ) ok (ol e dn)) Alukodl a3

Lii( Non-significant Autocorrelation at Lag 2): 2 =0l we (595 Corge 33 bl
Wlax JIs =1 1ds e Gl BLEYI O ] i & 2ad) 336 oo iy 2 511 e (350!

Wlaxl a6 g oY ol e oblY 30 U
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cf gl sshall aaidl L) Bgb axf s (6T AR Sl bladl oda faf dabaid) (5 bobadl 1S
Of e oo Wl die MU BLYI OF g Lo ciiliam] A 13 juan il wlaid) Lo

gl Boall o 05

Adad! Ol dll Oyl St 3V BLayY) mog Jalas

Partial autocorrelations of series ‘post.ts’, by lag
1 2 3 4 5 6 7 8 9

0.793 -0.176 -0.085 0.011 -0.146 -0.038 0.158 -0.292 -0.096
10 11 12

0.011 0.044-0.179-

Series post.ts

08
I

0.6

04

0.2

Partial ACF

-0.2

0.0

04
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06 « ACF ) (Ko de 521 ooy ey Aok 0w 333 LUV PACE o) 50 @
Lo bV 0 Al A 5 Lredy Akl LYY 5o me 5B e 5 I LLsYI
e 130 Aledidl o 8L B W (3 s delay. gl s W

Dl @

ol Gy aad) S gay ¢ (Lag) s W) (V) sod) 521 e @

B S e G 9 B Jeles sag o Partial ACF)gssanll olall ) ic @

A l- ez @

a2 b e S M LY s (2a3) ol o S g i(ped)) B @

Lezedy Alakodl g8 J8Le L&) b)) ) iy D oWl e S04 03 dla i1 W @
Bpale Ll dced) ssbd 3

Lie S A LY OF ) iy WST2 Wl dis span 1l 2003 s 12 5T @
Llas) JIs ud W) Vs

yw\ewﬁp@wyujxggﬁuc3pu\mwwwﬂu:3yw °
251 ol 66 eV 3 Js Y1 e deg olgbs &

Wlax>| &> 5 Sl V) Of g sugn ala>Yo ao DLV SU wo ) iug @

a1 Jdhed! il Bl & pranddlg doDS-)

(e Lag die aslas) Vs 013 (Bl 2l o gli)) 3, sy o PACE Lbz (3 1l Laad)

OF e o8 50 n iDLl Sl e Blas| W5 jf mead ¢l (K00 il 205 £

(AR) gl jlady) 735k Ay JSKCas L dd o 8 el Al

Lags we aVuioda 2%y bais Lag 1 s Glax| JIs g 315 blo)l 35y dltd ol s 3

450 e G5 AN 2358 Y1 Je o "Series POSE.s" duell Akl OF ) 39 sty ladn Leg 2
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L dedl) e ol (e o dexad Zeagl) ahdld) U 20l OF an 1 . AR(2) Y
Syl ol s ] BLoYL 3,504
I3 asdl ol Gg, 5 Gads el slls) Gl awes i) ACF Lbss Lbsli lis a5, ®
ok (B2 3 ACE Ly peas 56 556w 35 PACE 2t Ladi s 06 (ACFE
RAWNEN PRV VS WAC [ ST KT EVE T CT'sj.x.;fMA(Z) 735 LA G5
5l Al e (Alagw sl a1 130 W3] d) il Blo)) il OF 1ie PACE Lb2 1% ¢ lasb
N[ ANV R EO N OVL R SN PO (b okRy (Bxlg Bte) Bidy
ARIMA : (W) el o aoll skl 396 ol (Se PACFE g ACE s J5s o
2,0,1)
Augmented Dickey-Fuller Test
data: post.ts
Dickey-Fuller = -2.332, Lag order = 2, p-value = 0.4459

alternative hypothesis: stationary

S oo 1S p-value as o536 « Dickey-Fuller jlesi sl sl b))l iz jLesY
R el AL o8 ) ddal) 2o s i 0.05 Ay

CBpits pb Akl O s JWLy p-value = 0.4459 w3 of 4 wmesd) ods s 0

Bl AlLd) L6 340 dal O aaladlly 2l al V) d) Cads LWL
g Aednl) 7348 fuadl jll
ARIMA(2,1,2) with drift - Inf

ARIMA(0,1,0) with drift ~ : 70.29059
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ARIMA(1,1,0) with drift ~ :70.70918

ARIMA(0,1,1) with drift : Inf
ARIMA(0,1,0) : 72.56807
ARIMA(1,1,1) with drift ~ : Inf

Best model: ARIMA(0,1,0) with drift
Series: post.ts
ARIMA(0,1,0) with drift
Coefticients:
drift
1.2667
s.e. 0.5693
sigma”2 = 5.21: log likelihood = -33.15
AIC=70.29 AICc=71.29 BIC-=71.71
- ARIMA(0,1,0) g2 aledoll 354 Lail OF (e el ods S5 (o
Lokl g3l ailas e
Call:

arima(x = post.ts, order = ¢(0, 1, 0))
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sigma”2 estimated as 6.467: log likelihood = -35.28, aic = 72.57
$higher_is_better

[1] TRUE

I BLoYL 6.46 (g5l L) O o (il A 2350l 35Lax Y1 asladl il oda el

z3bed) B5las ailadd) AIC ol 55

o) Aty

Forecasts from ARIMA(0,1,0) with drift

90-
a0-

70-

post.ts

60-

50-

40-,

Time

Point Forecast Lo 80 Hi80 Lo95 Hi195

17 64.26667 61.34157 67.19177 59.79311 68.74022

18 65.53333 61.39662 69.67005 59.20677 71.85989

19 66.80000 61.73358 71.86642 59.05158 74.54842
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22

23

24

25

26
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68.06667 62.21647 73.91686 59.11956 77.01377
69.33333 62.79261 75.87405 59.33017 79.33650
70.60000 63.43500 77.76500 59.64208 81.55792
71.86667 64.12758 79.60575 60.03076 83.70257
73.13333 64.85990 81.40676 60.48022 85.78645
74.40000 65.62470 83.17530 60.97934 87.82066
75.66667 66.41669 84.91664 61.52005 89.81328

LSS YW ol

1979 OgegSlr slas Gokes

$higher_is_better

[1] TRUE

$reliable_change

[1] 4.180555

$plot

$categorization

[1] no reliable change  no reliable change

[3] no reliable change  no reliable change
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[5] reliable deterioration no reliable change

[7] reliable improvement reliable improvement

[9] no reliable change  no reliable change

[11] no reliable change  reliable improvement

[13] reliable improvement no reliable change

[15] no reliable change  no reliable change

3 Levels: no reliable change ... reliable improvement

Jacobson-Truax plot

post

404 r’

116

Jacobson-Truax
classification

no reliable change: 11 (68.75%)
reliable deterioration: 1 (6.25%)
reliable improvement: 4 (25%)

/ no change

reliable change boundary
recovery cutoff (64.08)
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dny A (1) i) Ll Sl yd o
T1ime Series:
Start = 1
End = 16
Frequency = 1

[1] 40 44 50 52 55 54 56 52 53 53 57 55 57 63 62 63

(X2) Lag-1 Lag-2 Lag-3 Lag-4 Lag-5 Lag-6 Lag-7 Lag-8
40
44 40
50 44 40
52 50 44 40
55 52 50 44 40
54 55 52 50 44 40
56 54 55 52 50 44 40
52 56 54 55 52 50 44 40
53 52 56 54 55 52 50 44 40
53 53 52 56 54 55 52 50 44
57 53 53 52 56 54 55 52 50
55 57 53 53 52 56 54 55 52
57 55 57 53 53 52 56 54 55
63 57 55 57 53 53 52 56 54
62 63 57 55 57 53 53 52 56
63 62 63 57 55 57 53 53 52

Ldadl Sl dve ) dladod! TP 3 e
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60
I

55

post.ts

50

45

40

Time
Adad) Olaldll Ol 1) Ly gy Lol

Autocorrelations of series ‘post.ts’, by lag

o 1 2 3 4 5 6 7 8

1.000 0.626 0.336 0.107 0.010 -0.009 -0.049 0.053 0.019
9 10 11 12

0.318- 0.152- 0.130- 0.001
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Series post.ts
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2PN R T SO CH[SONU U gl P DO

2l LL3YI Jag Lo pag (0 2T e 1 Gsls @l LY alls 055 (Lag 0): 0 =W o

s g Al
Significant Positive Autocorrelation at ) 1 s e Lugll G5 4] gls b)) )

Mg 1o 25 e (g8 bl @15 Bl Jl e iy cgslall T 21 wie (ooguall Lt :(Lag 1
gay) Bkl (3 Lty Lol Ggb Gl) Bls)) g digms gne) ke (s s agnll aledid) e O an
Aaludl

( Non-significant Autocorrelation at Lag 2 sl wie w055 g 313 b3
s pe AU e e gl BLEYI OF ] i Lo il 358 s i 2 510 e (oogeall L112):

. Wl
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( Non-significant Autocorrelation at Lag 3 Ui wis vl 095 e 313 b3
Js pd #1000 e Gl BLEYI O ) et U ) 356 oo ai 3 21 i (350l L213):
Lol Wlast dlls & Px Y ol W e bl ) Sb Ll . Wlas]

( Non-significant Autocorrelation at Lag 4 U1 wie vl 055 Cage 313 b3
JI> pe #UHe e 3 DLV OF ] peie Ll 36 ol aied 21 die (oogeall L4
Ll

( Non-significant Autocorrelation at Lag 5 Ui wis vl 055 e 313 b3
s pb #U wie 0 LY OF ) jeie W @il 358 o)l w5 51 e (sageal LIS

. Ll

Wl alls péy 208 558 o)l aily Gdor b GV BL3Y) & U

uad! Sl dl Ol g G b1 mog Ll

Partial autocorrelations of series ‘post.ts’, by lag

0.626 -0.093 -0.106 0.018 0.025 -0.077 0.185 -0.135 -0.004
10 11 12

-0.183 0.054 -0.376
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Series post.ts
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Partial ACF
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Lags e ¥l oda a3y cbais Lag 1 aie Glax| Jis g 315 LLi) 3y (dad oo )l s 3
150 e 313 12 2358 Y1 e s "Series POSt.ts” daad) Al OF ) 85k o cbaday Loy 2
1L el e oll (s s s Bagl) dhaldd I 20l OF an Via L AR(2) 5V
Syl Ll i 1] BLoYL 350
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Augmented Dickey-Fuller Test
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data: post.ts
Dickey-Fuller = -2.2528, Lag order = 2, p-value = 0.4761

alternative hypothesis: stationary

S o ST p-value i cos i3 « Dickey-Fuller jlesi gdoi sl ahodld) il jlasy
LA pd Al Al o ) a )l e d) s s 0.05 v

ULy ¢ e Al O aines JUy , p-value = 0.476 a3 0T ad adl odn s e

el Ak L0134 dsT O aaladdly 2 Al N () Coads

e ) A T35 Jadl e

ARIMA(2,1,2) with drift ~ : Inf
ARIMA(0,1,0) with drift  :76.95525
ARIMA(1,1,0) with drift ~ : 78.79004
ARIMA(0,1,1) with drift ~ : 78.82069
ARIMA(0,1,0) . 79.0066
ARIMA(1,1,1) with drift ~ : Inf

Best model: ARIMA(0,1,0) with drift
Series: post.ts
ARIMA(0,1,0) with drift

Coethicients:
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drift
1.5333
s.e. 0.7110
sigma”2 = 8.124: log likelihood = -36.48
AIC=76.96 AICc=77.96 BIC<78.37
>
- ARIMA(0,1,0) g2 aloldodd 356 fuail OF s giled) oda I35 s
okl gl il o
Call:
arima(x = post.ts, order = ¢(0, 1, 0))
sigma’2 estimated as 9.933: log likelithood = -38.5, aic = 79.01

JaLoYL 9.93 ol ol O e ¢ il A 30l A5l Y1 asladl pld) sda el

bl &)l adladd AIC Sl 550

Gl Aty
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Forecas ts from ARIMA(O,1,0) with drift

ost ts

:ca,\)\ J,.a.éﬁ\

M\f/JW

mr /
0

Point Forecast Lo 80 Hi80 Lo95 Hi195

17

18

19

20

21

22

23

24

25

26

64.53333 60.88059 68.18607 58.94695 70.11972

66.06667 60.90091 71.23242 58.16633 73.96701

67.60000 61.27327 73.92673 57.92410 77.27590

69.13333 61.82785 76.43881 57.96057 80.30610

70.66667 62.49889 78.83444 58.17513 83.15820

72.20000 63.25265 81.14735 58.51621 85.88379

73.73333 64.06909 83.39758 58.95315 88.51352

75.26667 64.93516 85.59818 59.46599 91.06735

76.80000 65.84178 87.75822 60.04085 93.55915

78.33333 66.78235 89.88431 60.66764 95.99903
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1979 OgegSlr Uslas Gokes

$higher_is_better

[1] TRUE

$reliable_change

[1] 3.744292

$plot

$categorization

[1] no reliable change reliable improvement
[3] no reliable change reliable improvement
[5] reliable improvement reliable improvement
[7] no reliable change reliable improvement
[9] no reliable change no reliable change
[11] reliable improvement no reliable change
[13] no reliable change reliable improvement

[15] no reliable change reliable improvement
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Levels: no reliable change reliable improvement

Jacobson-Truax plot

B0 Py o
| Jacobson-Truax
. . S’ classification
ala iy 0 L
;“ﬁ K no reliable change: 8 (50%)
{f’ (:‘ reliable improvement: 8 (50%)
» J {
g_ 50 | I.-'(' I(r
7 / no change
45 L . reliable change boundary
7] . v oo
L - - recovery cutoff (64.08)
4[:' 4 = ((#
40 45 50 55 60
pre

SV (3 Aol 8 S Slaldll 3 Sladl LS (3 pdsns 2] 35T 58 S5 5= 0 oS b o)

AgsleYlg 4kl

O3 (0 dng |3 ) e Geald O o) ) lpadl COSTIE) e ad U] e )l e Cug
(U 18) ALl 4V aed) e (Pre) i e

() ae) Ll 2l Al e s(Post) W) e
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S ) e ) B )l s o) badll e gl QoY) e 3 L ede s Bl SY5LS e BY)
s30 (3 3y gl b Ol bl JULYT g sle il Jeolgd) Ol pned § IS 1 T e
obe et Lk bl e Al G 2ol il ks fadll e (3 s AS) A ,alls Baal) 2 lad) LY
b G Aty lolydl sl wady cilial a2 (3 Gl el 2ol e s ol e B el Bl
A A I el o b K

syl s 21
O I de S A k) o0

bl sday Sl fuolgd §palall ol oy B (ACHGW blsy¥) mogy18 43y Joud-!

ol wes Al
Lag EISUERAY Skl Lot L) RV
1 1.00 0.228 10.700 .001
2 0.652 0.220 18.419 .000
3 0.420 0.212 22.683 .000
4 0.221 0.204 24.590 .000
5 0.241 0.195 24.602 .000
6 0.203 0.186 25.862 .000
7 0.041 0.177 28.324 .000
8 -0.011 0.167 33.701 .000

Joles o3 e ool +Lagk 8 Ji+lagk 1 o sl ¢ g Lagk wie @bV Joadk (3 855l o) -
(0.01) ¥l ggmn i Lginn W3 LLIYI SMalas o8 o OF W ey ¢ (15 = 1) e gl DLy
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ablally %050 (o ST QW) sgandl 2 glgfy Lkt Lol Igk2 w5l ablall wie (0.65) 31l LLsV1 Joles 244
S Lgian W3 e SV U LT Lgiee s 52 29 (0.42) L Jad Comge D)) Jalas J53)

Szl Jolsd 3alll il gy B (PACF) g3 3l byt wited gly Jif g (05) o3y K21
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Series post.ts

04
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Partial ACF
00
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T35y LUVt falasl LUy Jolme sl Juabl ") mupall 3gedl pudd gyl Uad
0.88 0.77 0.75 1.47

Jlag By gl i L2l e laalall CLLL Bde gy R2 LY fales (19) 35 Jgadt e Lol
el i 3 i) el w asles dd ek U0 <075 < 1 o aned )iy 0.75 s apisd)
el sl W Lol allad a ol el 2 calid) o0 0.75 ) oty (o)) Jinedd ad) OF gn T el
UV [QUPR FIC W U1t et U Y U EI (R R PN P

Szl folgd Ol Jl de B Lapud! Y oLl S 09020 Jgud)

z33d| (SS)ta b g satt|l (df)iy 3 dorysl| (MS)ota bt Jamsgasl| Fiad||((2,8) Y (6 grms
Syl 148.236 1 148.236 46.9| 0.0001 .. g
S 196.201 14 14.014 — —

gst||  344.438 15 — — —

e Lol Shles pnd 3 1S 0 LSad) Gl OF (6 L aaaly 3 a) oLl

Forecasts from ARIMA(O,1.0)
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4.9

0.94
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ot s OF e s 1 (%095 a& s wis) 1.96+ o ST
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e A i 202
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Forecasts from ARIMA(0,1,0) with drift
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(1) 35 gl
Shapiro-Wilk
(W)dsilaa) 0.941
p-value 0.327
02 sl

One-Sample Statistics

Std.[Std. Error

N Mean Deviation Mean]

1 95 2,83 404 ,041

2 95 2,81 420 ,043

3 95 2,75 ,545 ,056]

4 95 2,68 570 ,058

5 95 2,65 579 059

6] 95 2,67 535 ,055

7 94 2,72 516 ,053

8 95 2,64 ,667 068

9 95 2,54 ,649 ;067

10 95 2,56 ,614 063

11 95 2,56 ,614 063

12 95 2,34 ,678 ,070|
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95
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95
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95
95
95

2,43
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2,34
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45| 95 1,93 623 064
46) 95 1,95 ,674 069
47 95 1,79 , 713 ,073
48 95 1,43 ,613 063
49 95 1,25 ,505 ,052
50 95 1,20 428 ,044
51 95 1,09 ,294 ,03
52 95 1,05 224 023
One-Sample Test
Test Value = 1
95% Confidence Interval of
Sig. (2- Mean the Difference]
f df tailed) Difference Lower Upper
1] 44,242 94 ,000 1,832 1,75 1,91
2] 42,006 94 ,000 1,811 1,72 1,90
3] 31,241 94 ,000 1,747, 1,64 1,86
4 28,806 94 ;000 1,684 1,57 1,80
5 27,809 94 ;000 1,653 1,53 1,77
6] 30,504 94 ;000 1,674 1,56 1,78
71 32,351 93 ;000 1,723 1,62 1,83
8 23,992 94 ;000 1,642 1,51 1,78
9 23,072 94 ;000 1,537 1,40 1,67
10 24,733 94 ,000 1,558 1,43 1,68
11} 24,733 94 ,000 1,558 1,43 1,68
12| 19,216 94 ,000 1,337 1,20 1,47
13] 21,349 93 ,000 1,426 1,29 1,56]
14 21,049 94 ,000 1,432 1,30 1,57
:03p8) (3l
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Variables Entered/Removed?

Model Variables| Variables
| Entered] Removed Method|
1 art Enter]

a. Dependent Variable: post01

b. All requested variables entered.

48

Model Summary
Std. Error
Mode RlAdjusted Rlof the
1j R| Square Square| Estimate
1 7389 ,545 512

4,66605|

a. Predictors: (Constant), art

tgl

ANOVA®?
Sum of] Mean
Model| Squares df Square F Sig.
IR i
egress':ﬂ 364,630 1| 364,630 16,748 001"
Residual] 304,808 14 21,7172
Totall 669,438 15

a. Dependent Variable: post02

b. Predictors: (Constant), art
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GO ds

Coefficients?
Standardize
Unstandardized d
Coefficients|Coefficients
Model| B| Std. Error Beta 4 Sig.
1 (CO“Stat‘; 62,096 2,363 26,281 ,000]
art -3,058 ,747 -, 738 -4,092 ,001
a. Dependent Variable: post02
Standardize
Unstandardized d
Coefficients|Coefficients|
Model| B| Std. Error Betal t Sig.
1 (CO“Stat'; 62,045 1,877 33,049 ,000|
art -1,744 ,594 -,617 -2,937 ,011

a. Dependent Variable: post01

Model Summary
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GO ds

Std. Error
Mode RlAdjusted Rlof the
If R Square Square, Estimate
1 ,6174 ,381 ,337 3,70748|
a. Predictors: (Constant), art
Variables Entered/Removed?
Mode] Variables| Variables
| Entered Removed Method]
1 art® Enter|

a. Dependent Variable: post(02

b. All requested variables entered.

Model Summary

Std. Error

Mode RlAdjusted Rlof the
If R Square Square  Estimate
11,7389 545 512 4,66605|

a. Predictors: (Constant), art
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ANOVA?



GO ds

Sum of Mean
Model]  Squares df Square K Sig.
1 Regress'ﬂ 364,630 1| 364,630, 16,748 001"
Residual| 304,808 14 21,772
Totall 669,438 15
a. Dependent Variable: post02
b. Predictors: (Constant), art
Coefficients®
Standardize
Unstandardized d
Coefficients| Coefficients
Model| B| Std. Error Betal t Sig.
1 (C"“Stat'; 62,096 2,363 26,281 ,000]
art -3,058 , 747 -, 738 -4,092 ,001

a. Dependent Variable: post02

Variables Entered/Removed?

Mod

Variables
Entere

Variables
Removed| Metho

1

68



GO ds

art?

Enter

a. Dependent Variable: post03

b. All requested variables entered.

Model Summary
Std. Error
Mode RlAdjusted Rlof the
Ij R Square Square  Estimate
1 ,7807% ,609 ,581 3,99771
a. Predictors: (Constant), art

ANOVA?
Sum of Mean

Model| Squares df Square F Sig.

! Regress':ﬂ 348,006 1 348,006 21,775 000"
Residuall 223,744 14 15,982

Totall 571,750 15

a. Dependent Variable: post03
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tgl

48

b. Predictors: (Constant), art

Coefficients?
Standardize
Unstandardized d|
Coefficients|Coefficients|
Model| B| Std. Error Beta t Sig.
17 (C"“Stat'; 62,340, 2,024 30,795 ,000|
art -2,987 ,640 -, 780, -4,666 ,000|

a. Dependent Variable: post03
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