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ARTICLEINFO ABSTRACT

Keywords: Background and Purpose: Dyslexia as the most common specific learning disorder is related to
Transcranial electrical working memory deficiency. In this research, the effectiveness of transcranial electrical stimulation
stimulation of the brain, of the brain (real and sham) combined with Attentive Rehabilitation of Attention and memory
cognitive rehabilitation, (ARAM) on working memory and reading efficiency in students with dyslexia was investigated.
working memory, Method: This research was a quasi-experimental study with a pre-test and post-test design and the
reading efficiency, study population includes all students with dyslexia aged 8-12 years old in north of Iran (Babol).
dyslexia Among them, 22 students were selected and randomly placed in two experimental groups (11

students in each group). After performing the pre-tests, the first experimental group was exposed to
real electrical stimulation combined with ARAM and the second group was exposed to sham
electrical stimulation combined with ARAM (for 12 sessions of 60 minutes). Working Memory Test
for Children (WMTC) (Arjamandinia, 2016) was used to evaluate the working memory of students
with dyslexia, and NEMA reading and dyslexia test (Moradi et al., 2016) was used to measure reading
efficiency. The analysis of covariance was used to analyze the data.

Results: Statistical analysis showed that the increase in working memory scores and reading
efficiency in the first experimental group was significantly higher than the second experimental group
(P<0.05).

Conclusion: Based on the findings, it can be concluded that the method of real electrical stimulation
combined with ARAM was more effective compared to sham electrical stimulation method combined
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Extended Abstract

Introduction

Dyslexia is one of the most common categories of specific
learning disorders, characterized by neurodevelopmental
origins, and its existence cannot solely be attributed to a lack of
learning opportunities or inadequate education (1). Dyslexia is
a defined learning difficulty that affects precise and fluent
reading skills, manifesting as difficulties in accurate word
recognition, phonological abilities, and weak decoding skills
(2).

Based on research, one of the fundamental challenges in
students with dyslexia is the deficiencies in working memory
(4). Working memory is a cognitive system that temporarily
stores and processes data (5). This study adopts Baddeley's
perspective on working memory (6). Research findings indicate
that efforts to reduce working memory deficits can reduce
symptoms of dyslexia (7, 8).

Among the effective methods for students with dyslexia are
cognitive rehabilitation and brain electrical stimulation, both
utilized in this study (10). Electrical brain stimulation is a non-
invasive technique for modulating brain excitability thresholds
by introducing weak electrical currents into the cerebral cortex,
thereby facilitating or inhibiting neural activities to modify
brain function (11, 12). Another effective intervention for
students with dyslexia is using cognitive rehabilitation
programs (29). Cognitive rehabilitation is a systematic
cognitive-behavioral therapy based on assessing and
understanding cognitive-behavioral impairments (29-32). This
study employed the Attentive Rehabilitation of Attention and
Memory (ARAM) package to enhance working memory
functions. Previous research has highlighted the effectiveness
of combining brain electrical stimulation and cognitive
rehabilitation in various groups (10, 13, 36-38).

This study investigates the effectiveness of the combined
brain electrical stimulation and cognitive rehabilitation
approach in enhancing working memory and reading efficiency
in students with dyslexia.

Method

The current research adopts a pretest-posttest design regarding
its applied objectives and quasi-experimental approach. The
study's statistical population consisted of all students with
dyslexia aged 8 to 12 in one of Iran's northern cities in 2020. A
total of 22 students with dyslexia were purposively selected by
visiting public schools and were randomly assigned to the first
experimental group (real electrical stimulation with cognitive
rehabilitation) and the second experimental group (sham
electrical stimulation with cognitive rehabilitation). To assess
cognitive abilities as an entry variable into the research, Raven's
Colored Progressive Matrices test for children was utilized
(40). Reading abilities were assessed using the Reading and
Dyslexia Test (NEMA) (42), and working memory in students
with dyslexia was examined using the Working Memory Test
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for Children (WMTC) (43). These tests were developed in Iran
and normalized for the Iranian population.

The selected current intensity for electrical stimulation was
one milliampere, with a duration of fifteen minutes, targeting
the dorsolateral prefrontal cortex area (DLPFC), and the
cathode electrode was placed on the right arm (17). The second
intervention method involved using ARAM. This software was
designed based on the principles of cognitive rehabilitation
(33). In the first group, students received real brain electrical
stimulation concurrently with ARAM. This was achieved by
applying electrical stimulation to the brain for a specified
period (15 minutes) while simultaneously engaging in
cognitive rehabilitation (lasting 45 minutes). In the second
group, students received sham electrical stimulation alongside
ARAM with a scheduling pattern similar to the first group.
Ultimately, the data obtained were analyzed through covariance
analysis using SPSS 26.

Results

The mean age of students with dyslexia in the ARAM-only
group (1.61 + 9.00 years) and the combined ARAM and
electrical stimulation group (1.19 £ 9.27 years) was calculated.
In terms of working memory scores, the average scores of
phonological loop, visuospatial sketchpad, and central
executive in the first experimental group in the pre-test phase
were equal to 81.00, 73.72, and 75.81 respectively, and in the
post-test phase, respectively was 82/63, 81/83 and 80/81. These
averages for the second experimental group were 78.18, 71.00
and 79.27 in the pre-test stage and 99.81, 86.63 and 95.81 in the
post-test stage, respectively.

In the reading efficiency scores, the average scores of the
components of reading words, word chaining, sound deletion,
non-word reading and category ques in the first experimental
group in the pre-test stage were 53.00, 5.36, 18.63 and 15.45,
respectively and in the post-test stage they were equal to 59.09,
5.90, 6.72, 23.00 and 19.54 respectively. These averages for the
second experimental group were equal to 75.09, 5.00, 6.09,
21.90 and 19.90 in the pre-test stage and in the post-test stage
they were 88.63, 9.72, 10.00, 23.18 and 28.36, respectively. In
other components of reading efficiency, no significant
difference was observed between the two groups.

A one-way covariance (ANCOVA) analysis was employed
while adhering to the assumptions to compare the two groups
at the inferential level. Statistical results indicated a significant
group effect on the composite components of reading efficiency
for students with dyslexia in the post-test phase (An? = 0.026, p
=0.955, F (1, 10) = 1.10). Therefore, it can be stated that there
was a significant difference in the adjusted mean scores of
reading efficiency components in the post-test phase between
the first and second groups, with 33.2% of the observed
difference in the mean reading efficiency components
attributed to the effect of the intervention. Considering the pre-
test scores, the utilization of two intervention methods led to a
significant difference between the experimental groups in
reading components such as word reading, word chaining,
sound deletion, non-word reading, and phoneme awareness (p



Quarterly Journal of
Child Mental Health

< 0.05, effect sizes for word reading 40.6%, word chaining
44.2%, sound deletion 43%, non-word reading 46.3%, and
phoneme awareness 58.8%). Therefore, the first experimental
group (real electrical stimulation with the ARAM package) was
more effective than the second experimental group in
improving the reading components of words, word chaining,
sound deletion, non-word reading, and phoneme awareness in
students with dyslexia. However, a significant difference in the
effectiveness of the experimental groups in the post-test phase
was not observed in the components of rhyme, picture naming,
text comprehension, word comprehension, and symbol concept
at the 0.05 significance level (p > 0.05).

Conclusion

This research was aimed to compare the effectiveness of two
intervention methods, real electrical stimulation with cognitive
rehabilitation and sham electrical stimulation  with
rehabilitation, on working memory and reading efficiency in
students with dyslexia. The results of the covariance analysis
indicated that the first experimental method was more effective
than the second.

The results of the study showed that real electrical stimulation
with cognitive rehabilitation was more effective than sham
electrical stimulation with cognitive rehabilitation in the
working memory variables. These findings can be explained by
the fact that real electrical stimulation in the dorsolateral
prefrontal cortex region stimulates the areas of the brain related
to the phonological loop-cognitive and central executive, which
is consistent with the research of Richmond et al. (11) and Seo
etal. (12).

Furthermore, the results showed that real -electrical
stimulation with cognitive rehabilitation was more effective
than sham electrical stimulation with cognitive rehabilitation in
participants' reading efficacy in some aspects. Explaining the
differences between the sub-scales in the two experimental
groups, it can be said that as cognitive effort in reading
increases, the activity of the left hemisphere also increases
significantly. Therefore, reading-related activities that
specifically involve the left hemisphere received a more
significant effect from the intervention process, while sub-tests
that required more activity from both hemispheres received a
lesser effect from the intervention. This finding aligns with
Yang et al.'s research (16).

In conclusion, this finding likely reflects synaptic plasticity
changes in the brain's neural network underlying reading,
indicating that electrical stimulation combined with cognitive
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intervention is more effective in improving reading. In other
words, combining brain electrical stimulation with tasks to
enhance working memory and reading likely associates the
increased synaptic plasticity due to electrical stimulation with
a specific activity (in this case, reading effort), which facilitates
synaptic plasticity.

Among the critical limitations of this study were limited
access to samples, the number of montages, and the type of
stimulation. It is recommended that this combined method be
implemented with different montages and different current
delivery methods, and the data obtained at the end of the
intervention should be examined for the stability of the
intervention effect through 3- and 6-month follow-ups.
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1. Interclass Correlation Coefficient (ICC)
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3. Reading and Dyslexia Test (NEMA)

4. Reliability

5. Content validity

6. Lawshe Content Validity Index

|~Tv”mw"*w<*'?“\¢5‘=5?’<“° (2 el g (om0 A~o\\]




VEe Y Olnsy oF oylad o) e n)}ﬁcdfa}fbl;)g;aﬁkquJ

Q‘)&A)Jﬁ&.ﬂﬂ-\.ﬂb

Ol Ly U 013 50T 23l Jlab abibl slasl o lid 23eil s g he Glezman] p (SO SIS o oS 5 e ]

osbar 033 5 ¢S (—lesT 058 53 55 5 Olinsl dsdis S 4y
G 5a3T i 6ot 3l s 058 55 A e Hiks Al S5l
DB as e o auda 053195 e 4 (Jlad abadl> 9 Sl )b
(513 e (S A S s Lot 05 5T s (085 058 55 s 8
234 P8 iy a S5 el T elid sl 5 4l Lol e
s Sl e AT AU s T2 S Glegs Sldr
Ak 5 Ab o i 5aT IS ol (555 (552 GBI 35801
&S o0 Olojer K5 @ (akds FO Ske ) o lis asesl g Aol
53 3kl e BLST (4285 10 Sode ) Cpre Do (5l e S S
oo 4 (Sl (S S i ST O3 g0l S5 g5 03 8
isd £ 15 0S5 09 8 wlie (6ub0lej asl b plyT (s ld il
Wl o ) (S SIS o 82 O Sl e o7 S ot
4k gr b gelst (33 505T 31 05 4l O o €yl 31 s o
Pl 31 g 355 0 e "o b Sl &S s oSl g !
&1y e adadlo 5 Ol g IV (a0 go 3T ey gl libe Sl
o] s 4 (gloosls OLL 3. |l OLuSS Lol 5 5305 5 558
TSPSS Jijle 5 s 5wl S Jeles b T i) Gk

A H"’, “}QJ’JY‘/“AM 5

bl
5 Jlab alablo (glaadd 3o slnn 3l il 5 Koo Jold o 5 (slaesly
4ep3 5 ¢Sy slaas 8 55 Ol Ly 0l geT 2ils Ol 5 (s eT,1S
o 151 Y g 534S Cal O 905T Gy 5 0305 s ol o oSS
o2 &l S a5 s 0505 s Jador opl 55 iomen ol
s bclod s )18 o5 8 s la e w55 035 Jle
(s Jl5line (gla e oles (51 S g5 s 05037 ol Jgutr

el o o iie ol 555 o573 8 s Ol 5 0 020

3. Statistical Package for the Social Sciences

a3 2SI slash ol ISIT 58 (5 bl &5 olns 1 Ol 7 e
Ol o S (e (Sl =y 53 ) e e Sl YO R a3
B S o b 5 4aBs 035l Ol Sk el e &5 o]
Sy 633 G B 5y S ey xSl Slda i
23 Ll plnil o 8 93,8 (554 S g0 i b ol G350 T

NEPUP M IP £33 05,5 53 5 s & o KV o35
Lo 5 )Ml p) LT sl 5 g7 ik iSOl 4ol (F)
s b gmlis il Jyol o€ s ulul  (FF) Slow
abdl> g 4> g alax 1 ol 2l (las STHS 55 6l p sl 5 opl Ol
5 sl o ats HS 4 J s e OIS e (g1l 5131 s Jled
o 3l ol (8 3L (sladdlestt 5 g G )3 0T (5
35S Jols asl ol (FO-YY) Cl ol s )y Sl L)l
a5 Calides bl &5 Cul ol adile 3l S ealdw (IS
S o S 55 1y b alzblo 5 (o e 5 ¢ JUESH 5l ¢ )
IS 4 CadlSG il e ol el anl ol ad sl J 5o
Sl (b )l b fmn s Lok 230bjle 51 eabe L
2 IS 63,13 (6558 A3k s S plow) LS o S
0580 5 At e CIIST ilold (b a5 Ciltis sl ol
455 Doy B ol g oo GG ST a8 2l (sl 15 05
25 2 g a0k e 53 1SS o gllas el
A 53 a5 S5 e 1 8l SOy 5 i 5
i VY Do w93 5 0K ol 3T 05,5 (gla go503T Liasi

..u;.;,?)bsrbTuuﬁﬁjﬁT@a(émﬂsﬁo aude 95 glazan)
55T 5 Ok o8l 1 e 3Y (sla e ot 1 ey o) 205 (5)
Ol gt (s (ol ol @ asarl o e b Ol g 555 5
Bb 3 Sl 4 oS St 0 50T 205 Sl Sl Il ¢ L
Sl 3t e i (Bme poler S pss slra b Oledes

Ol sl 5350 5T VY Ol g Dkl 5 5 9n el (SO 53T

1. Attentive Rehabilitation of Attention and Memory (ARAM)
2. Sham

\YY



Qb&oﬁ})ﬁ&.&j«l-\.ﬁb

Ol Ly U 013 0T 23l Jlab abibl slasl o lid 23eil s g he Glemman] p (SO S o oS 5 ide ]

0903 T s 9 iy 90 95 (SId i ol SroskT Y Jou

PLHT L ol Kl (O g & i 09 5 PLT L ol on ABly (K SIS i 09 .
P Fhe ol Swedlal pSke P Fhgamls  olm DIzl ke
Y AY VY/YA AY/oe eF IO Wil VANA 0505 i s 4k
«/00 «/9¥F a/vq AY/5Y /¥4 /8y At a4/A 35557 my sl
o/ VA%d 7R VY /VY oY /A¥ /% VAo 0505 i O amie ksl
< /FA +/4¥ V1/0A AY/A A N VWYY INZias 0505 s Sl Jls
/0 V¥ \Y/FY VO/AN VAN /A AN Va/yy RPN
- S5 s
/0N VY A AV/A F IN? \Y/0e A0/A) 39037 o
VAl2 «/4Y \zZAN oY/ /) A YA/BR vo/+4 P i
— SIS Ol -
Y /M ARTAYS 0474 AT /A Y¥/20 MY 39037 o
0y “IA¥ £/ o/ns /YA /8% Y/AY YA RYSINE
[Ny 0 )
AN +/8) AL 0/4: XY +/4) /YA a/vY Y
/oY “/AY Y/ov AKVAYN /YA /AY \rA%d AVAT 0505 i
43l
Y </8Y ¥y VV/YY /PN /A0 Y/ \\Vias O903T s i
AL /AN o /f V4/AN /74 /8Y +/8Y Va/8v 05051 i
- 25 Ol
/00 “IA¥ /N Ye/eo Y /4 ¥ V4/4. 05037 o
AR +/8) +/3A O/AY /) A V/FY oYY 05051 i
- G -
o/ /M /5 FINY <NY /30 Vi 7/7¥ 05051 oy Gl L8
+/F0 +/8¥ 4 VF/4e Yirg +/8¥ \/An’ W/ RYSINE Ol =
= = Sl ¢S s
/8y “/AA \7Ald VA/YY /) VO Y/AY Y/ 0305
AN /AN Y7o ¥ AT + /08 /40 Y/ #/+4 05057 i
= s Cod>
oY% N ¥/V¥ #INY F N Y/ Vo/or 05037 o
/0 +/4F \Y/VY /Y </0F </8F AY/0A AAVAY 0505 i Ol =
Al “/AQ AMVAQ) Y/ /YA “/a¥ a7y YA 05037 o LSy
/YA + /Y AIYY VO/FD /) %% /¥4 14/4. RYSINE
- SIo
2N /A7 9/$Y V4/0¢ /0 A\ V0 YA RIS
/XY «/aY /Yy O4/VY /94 /40 VAN 71/44 RPN
520 il
/Y0 /49 VF/79 [lAnd /Y0 AN YY/o8 70/« 03051 s

d e 55 (P=o/Age F= 0AD) 01 e TS 5 (P=0yve8
o i ps 4P>0/00) 555 Hlsline 1100 w53 0 05T
3 Ren (S 05n3T pmles b Al ba il Sl (Kea
«BOX’s M= £/v70) Jlas abasl- gla aifge il 158 s ile
«BOX’S M= \*A/F+9) ol s T S slaad) 50 5 (P=1/0V
(P>/:0) 45 s (o S Jits ite = o ples 55 (P=2/¥4.
Aol jloslaz wll (g atedin &y Glaosls 55 pe o

J‘W}MJ&.L&L} C)ﬂd)‘.ﬁ“{u\.& )\sz)jwy‘y‘.&u

YWY

e b 03T iy ol o b 51 0 g S5 ot e 05057

G radior o)Ll 13 DL gl b () r desly ity (o3 S
CFE0/ Y cp=eay) Jlos absls ol o ) Sl g sldesY
CP=Ye) sl s a5 (Wilks” Lambda=-/fa0
33 03037 s ad> 0 53 (Wilks” Lambda=:/ysA « F=8/400
O S5 il $Kan s jin pl pliy 355 lsbins +/00 o
s oslizal o 0 ga3T 51 bl SKes g g S 13
F=1/F10) J sl gl o 00T 487 s 0L s

1. Wilks' Lambda

|me"wc"?‘f\¢5‘°§?’<“° e g (0 A~o\\]




VEe Y Olnsy oF oylad o) e A)}JGSD;Q‘JJQ}LAMMJ

Qb&oﬁ})ﬁ&.&j«l-\.ﬁb

Ol Ly U 013 50T 23l Jlab abibl slasl o lid 23eil s g he Glezman] p (SO SIS o oS 5 e ]

gl O30T ol 5 eslaiul (g iz il 558 Gla L2 5 i
|

Jbeb alaslo glaad 3oy baoy S Ols  idw 1 sl o p ()

23t opl S5 bl ST o gl Ol gl )b Ol s T 2ol

el ok oyl E Y g

%R%mf‘ﬁéhﬂm&ﬁa‘xww-“ SN At P
ol oo Sl s o ) p s e ik (S

ai p ol 39 (/OB /) Lo gt o 3 Ua pikie Sy Sheened

e A N e T A T e

Gl )b sy 68 iy ot Kan b ke o &S
RIR B0 42 P 810 db,lges Sk b Y Jeu

Glgdm  Golsbmo e  F 0 Ohgdom (pSile 3T 4250 Olhadom Egoom & EH]
< IPVY RS VoY VFAAY - & ) VFAY P35 o @7 s il
VFYV/\FY WV YO+ V/B0 s
/ooy AV Y Y/AAD ) /A0 Y s S ami
VYA /VEY WV Y+ 54/59A s
/¥AQ I Vo /MY VE+ /414 ) VFe/004 B3R o ES o G
%) W \Wariids (1

s b o s 2Bl y S SIS o ol s g o )3 YAA (S
3t gt ploT aes Lol o (Sl (S SN ESS s b g e 3 1,7

Dy p P

09031 s (35 i 55 LS das o DL Y Ut ol
C}ijgi cjjfo,ﬁ)\.}tm Q)uf ‘(é‘f) &\Nﬂmq‘}&m
3gh gpodalie 6)ls CJ amin 8 4 Jlab dbbl> claad 3o 4o

S 5 Ao 3 YWY bl il (sl 36 0 e (P<0/00)

93 P92 4 P RIS il 99T oot il 5o

G 9dom  (Sf3bixe gehaw F Olgdme (pSle STy Olygdme Egecme & Wyo 20
idts JaYE §IAFA 445/0A0 | 445/6A0 Y
SlalS” Ol =
VFO/FAA Ve VFOF/AAE s
/PFY /A V/AYY AAE | A</AFY 25 o
SlalS o
AN Ve Y+ 1/104 s
/oA YV “IAVA a/.08 | 4/ 08 95 o
46
il Ve AL s
ey /N aYY Jeed | eed 95 om
R Ol
IYYV Ve \A2 s
Y 22 /00 /FAA +/VFA \ ALY @3;/;,.3
e &S s
Yes Ve ¥/ o s ~
_ Ol = a8
J/YAY VY Y/#4v VA/FY \ VA/FY PIS
SllS &S s
/vy ), FV/AV0 s
il eYe /608 FEIVYA | ¥HIVYA S o
FIAS ), FA/F s
Wiias /410 NFYN £Y/0.Y | £Y/0.Y P38 o OBl
OY/FFA \e OYZ/FAY (15 N
«/OM e VE/YO) ¥41/64. | ¥41/04. P38 o
2wl
Y /£ ), A 7ia\4 s
A /YO8 \/FOF VA4/FVY | VA4/FVY 295 o
A g2 4L
/Y4 ), Wev/ean s

Yo



Qb&oﬁ))ﬁ&.ﬂj«l-\.ﬂb

Ol Ly U 013 0T 23l Jlab abibl slasl o lid 23eil s g he Glemman] p (SO S o oS 5 ide ]

VA4 (VAN 34 ZINEN 447/0A0

VYO/FAA

445/0A0 Y
SlalS” ol =
VFOF/AF s

okl w2 (s e 53 (6 e (S Sl cpsn (leiT hs) b anslas
(Jlad abodl> slasl g alstlde gy 93 pl Ol [ 30 awslan 5540 3

Sl b 8l (S SIS o iy 4 015 DS Sl ey
il g b Sl S SIS o0 B b acwlie jo ot lis
e Sl adls (6 rig Jidw S b dadl (gla e js oLl
Solalllas glaadl ztio b Jlab il Sy 585 he (SO ST S o
30035 5 A Al e e s iy 5 B Sle bl

28T (SN S o5 855 s Ol o S il Dy s
bt Gl o i e o Sl Gl ot SRS 4
Gen 33 Ol )b O 5T 5l &5 dizns (V) O Kty &y
;M,M&Lﬂjua%@)l;ésuc\,w)d;f
WLy b S et jidu 93 cpl p glalside gla T 3 aST Wles S
2S5 b el s anlllas ol )5 5 ge adbaie 55 s ren
e e e N R
5 a5 3 andlae ol 3 0L, Kt ss Coda bl ol .(8) ds Ol
o 4 ol jre lasb ol S5 0 b Jlas abil> &y 45
b o815 (S SIS o gy o als DL Jhag sy (sim gl

b Sl SSU e o Soap b dmlin jo oslis aseily
D 5 p e b G s ST Ol Gl e Sl (S 5 LS sl
sloail o 53 o ialajT o058 iy (3w 31 Ol ¢ 5385 0Ly &
Al 5 SladSTE bl clea Codo «DllS 0 e 5 (LdST Ol -
bl g 53 (Js 00 p 53 SRolesT 038 5l e b g3505T 55 05
b gsad b atsly ol pmles i oda Ltie (glbian slis S5
Ol gl e 53 (Y (YA ) Conl gunans 5 iy sla 25
Sl L oS T 5 i Olg o Sialo3T 05,8 93 55 la ulieos 5

\Y#

Gladle 53055 By s 0SS sy (i S Sl (s 2 2
03 e ol s S5 bl S el s O e T,
g Y - g PR = RO PR S}~ g PNES
Al e 53 Ol )b Ol 50T 205 O s (ga TS (gl aa)sa
=Y 54 bl Shy lwY 31 wlulp O 05T
oy 5 w3 S 0L Olg oo cplplu s(F (Ve 1) =0/300 P=1/0 Y8
53 Okl (e TS (glaad) o amdly sy das ol jad Llowd r}))é
Sl O Kol 5 Ciils 350 5 (S lsline S glis O 3037 oy al 1
T, slaad 3o Kila 5 0l odaliie o glis Il ys YY/Y
GBS 53 bl el plnil O e ST 4 b e Ol
3> A NS (((Sa8) Sl e Ol 4 05037 Sy Sl
a3 55 SloiT slros S o loliae Sl 4 omie stk iy
Al 5 OLdSTU Ol g cloma Cod (DlalS™ 0 i (LIS Ol 5
Fe/p SIS Okl gl LSt Ol (P</00) c il oa s s >~
Ol g5 cdz 3 FY b (ol s 3 FF/Y SolalS 6,5ty
05,5 ol 3 A3 ONA U5 i 5 Ao ys F9/Y LS
tmnglio 53 (p,T s Lol o il (SO SIS o) (S5 (cgleT
(yT s b ol o Sl S oS e i) 93 (2aleT o3 5L
bl g cloma Cod (DlalS 6 w5 «ladS Ol 5 (laad) 5 3 5
Ll sg 5 550 Ollw,b 05l Ji0s 53 o sl ii 5 SLUSTL
41,.,,,;(};,Vgsaiu;Tsuajf@su.;\wwumq),w
SladS™ 6855 ¢ 0 S 55 (s g3 Obeol adl cbaad 5o 5 O 505T
(P>2700) i otalin +/00 mlaw )3 4 sie 6L

S5 Aol 9 S
s gl By 5o el awlie Rash cpl Ooda
b Sl (S S S 5 i il il S S
Qs il Okl LIS 5 Jd absl- sl isedls

53055 stale3T Sy als O iyl ST Jowi gl 5 g 015l

|~Tv”mw"*w<*'?“\¢5‘=5?’<“° (2 el g (om0 A~o\\]




VEe Y Olnsy oF oylad o) e n)}ﬁcdfa}fbl;)g;aﬁkquJ

Q‘)&A)Jﬁ&.ﬂﬂ-\.ﬂb

Ol Ly U 013 50T 23l Jlab abibl slasl o lid 23eil s g he Glezman] p (SO SIS o oS 5 e ]

S Jlazt 3 b cplar 53,57 o ol 1y O, 5 eSS (o

b 50 S35 Kb b B e Soled Ol 3 1y el
G 5 s (il AT Glejes el et S e
ey sk Ml ol 51K Sl eslinl b awslis 53 S S
() 352 6 e 52 Shas b 4 (s o go il 5 0

Loy st s it Sl g s S 4 b Sl aalllas ol
A S ) o s 53 (gl Clla K SS
osba (LT aw) (ol 23wl 5 L OT oS 5 5 (e (Slaamenr 3
Okl e THE a3l 5 Jld dbasl 5 Shas o 585 4 Obe jen
(s S iy ol S ol S ESGS Ol )b Ol gaT 2l
s Claslpgle das )3 i Glaasl Ogde |y 55 3 iy
Mb)sdz.a‘-gél.a.x;.lnéj\éj&ésdfﬁjr@éqﬁ..:.u\f.ubda
Ol n s ool gl las 2 (18) Ll e )3 il 5 Jlad
O30T JHls 0001 (AT LS 5 Jlwb adibls oo o5 (gl i
3 it i S (S sl e (sla gy Sl g ol Ol
dt;u.x_:,ﬁt;ﬁjmw”au.%ud;ﬁﬂ&:@@
bl Gl 53 (6 5 mmilie laasl 5 g 51 il U1 5 0 S35
Ol saT ils OIS i [2alS g o e aing b S5,
25 p ek g sl Ol sl

G el arlsn Qlalysgdoma b (o tags 2 S e S
oIl Sy sgutomn 5SS g dr e ola Sy sgda b 35 gy
by 3 gomn S5 513 Oloys T3 55 T aelsl oo 5 G nT
S oy sy @l LT 000 5365 s 68 s b
LS))T@?)J—iéxf’\i Il Shye 5 sl Adand 4 el
23 01,8k (6 s Ak (6,5 4 g5 5 Sl (6,518 1 e
Sy Ol saT 203 4 s 5055 (gl SWSin Hlars SLL ol o
rosdhe sl saeli |y alstle OLL 51 e olo a6, s Al 0
S5 5 5 Bl e Slutal 0 a4y 3 guomn o s 3 4
Gl p Ozl ol i 2 LS Cy dgi 4 d9de 93, é;ﬁ\

> g m DBl o e Sl A e T 5 g 5 Olej 3 0 g il

3. Online Stimulation
4. Stimulation

by 2131 G 0,8 Calld 0l (51 (52 55T (ol 5
o Ko I gl 45 Ol 5 4 by e Gla b 1 awsOT (S
Shsbime sk (SLSTE 5 Sl 0815 diile S o S8 s 1) o
S o0 seTos 5 Lol ¢ 8 2l s als e A0 T 5 51 6 1t 30
b 4l 0 g 5Tes 5 diile) sin 55 0 Sai 9 2 Cllnd 4 (5 fden L
ssba @il ol s S Bl s e I g S ST (4 ae sl
O K an sy gl senan (18) OK0n 5 Kb Jasiy b ol
b a8 slitey L rat ) Ml (S5 SIS o 2, (OF)
Loosd oS4 il Glhnta A5 8K o 4l e S 53
a5 a b b se al sl 0SS b, ) Olorar (b 5 )
el (6 iy
SN S i S 4L, ) S e e 2
F A3 Ol 3 g 53 gL A 6 ol e e Slazmaz] b
S 53 0l ok sl 6y Collanil oS o Siaite Ylazo | o]
5 S R Dl 4 | e 53 Ol Gl s
Vit ol 5 Il bl Co o (LSS L e S S
a1y SIS 4l ol gl (5 dy llan]
e 45 A o Lo e (O3 (5l W bomts] )3) et it SJlab
Slap 580 o B 58 (0150555 (gl S S8 ogeed &
S5 e (S SN S o (S5 Dl b5 GBS b
S allani 5 (52 8580 o Vil Dl ol Ul s s
L Ous S 5 Sl ks ol Jlis a5 Aims o udS |y el
Al b bs e O gllas Ol il 4 e Ll 5 0 g Ld e
0% ey SlWlas Sl Goles S| S5 4 05V (YY) 5500 o
andllae 53 s YOl jan b JS b w he (SO SU S o 5T
U (ol g i €L Ok e b 4 B, a5l sl
3G o) 034 514 5 s cpla Ol ol shaite s eslina
S5 Bl 00 Ll 1S o erlis eSS i ol
s 2l 4 s S hend 0L I b G5 ) 55 2SN

JL;.'b)ymbach.a,&ﬂ&Jﬁwuljﬂb-éhdj)yé)‘-blob
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2. Offline Stimulation
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