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Introduction

Attention deficit/hyperactivity disorder (ADHD) is a highly prevalent
developmental disorder among children. Inappropriate levels of inattention,
impulsiveness, and hyperactivity are the core symptoms of ADHD. Cognitive
functions such as attention and executive functions are found to be impaired in
children with ADHD. In the past decade cognitive training has received
considerable attention as an intervention method. However, evidence
supporting cognitive training as an intervention that can produce transfer is
mixed. The aim of the present study is to evaluate this heterogeneous evidence
with a focus on its application in children with ADHD.

Method

The present study is a quasi-experimental study using pre-test and post-
test design with control group. The statistical population of this study
consisted of male students in elementary school, referred to psychiatric clinic
of Karaj and with attention deficit hyperactivity disorder (ADHD). Subjects
were selected using convenience sampling method. Therefore, considering
the possibility of falling into the experimental and control groups, a total of
50 students, referred to psychiatric clinics who agreed to receive non-
pharmacological interventions, were selected. They were also selected to be
included in the study, including 1Q 90 and disability or other disorders, as
well as not using drugs or other therapeutic methods until the end of this
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study. The subjects were randomly assigned to three groups (17 Targeted
Matrices Experimental Group, 16 Norofeedback Group and 17 Control
Group). Experimental and control groups were tested in two stages of pre-
and post-tests and after interventions related to neurofeedback and targeted
matrices using IVA test. The data of the experimental and control groups
were analyzed using analysis of multivariate analysis of covariance
(MANCOVA).

Results

The results showed that both approaches, neuro-feedback and targeted
matrices were effective on attention deficit/hyperactivity disorder (ADHD)
(p < 0.01). However, there was no significant difference in effectiveness of
the two interventions on those variables (p > 0.05).

Discussion

Present study findings conclude that improvement in neuropsychological,
behavioral and academic functioning provide further empirical support to the
view that NFT with and targeted matrices can be considered as a long-term
effective treatment for children with ADHD. Norofeedback and Targeted
Matrices may not be an alternative treatment, but an appropriate combination
therapy in the treatment of complementary clinical disorders, an adjunctive
treatment to routine clinical management in ADHD. Considering the high
prevalence rate, chronic impact of ADHD, the limitations and adverse
effects of available treatment, the findings of the current study are relevant.
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Table 1.
Results of Multivariate Analysis of Variance (MANOVA) for the two groups

title of exam  Amount  f Hypothesis Error Significance Squared Test

df df level Eta  power
The effect of
Dllgrinage 1222 3929 28000 70000 .00 611 1.000
Lambada 149 3862° 28000 68000  .000 614 1.000
Q Wilks
2  Hetelling
5 et 3218 3793 28000 66.000  .000 617 1.000
The bi?gest
rootofthe 1922 4.806° 14000 35000  .000 658 999
error
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Table 2.
Intergroup Effects Results for Determining the Effect of Cognitive Rehabilitation on
Targeted Matrix on Improving Attention in Iva Test

Variable F Df P n2
Hearing attention 10.916 2 A7  .000 317
Visual attention 6.449 2 A7 003 215
Selective Hearing attention 3385 2 AT 042 126
Selective Visual attention 5376 2 A7  .008 .186
Focused Hearing attention 6.248 2 A7  .004 210
Focused Visual attention 7.664 2 A7 001 246
Hearing divided attention 5870 2 A7 005 .200
Visual divided attention 3372 2 AT 043 125
Displacement of Hearing attention 259 2 AT 773 011
Displacement of Visual attention 439 2 AT 647 .018
Constant Hearing attention 2236 2 A7 118 .087
Constant Visual attention 254 2 AT 777 011

LS s s s S 3 osde alalie ¥ Jsir 53 &S 4 S0kes
) F =V 0A8) gled ax g adlie gl p edel s 4 (bl (s s (g ik
oM Gl am g e oy P S ) F = 8/FR) s e adle sl (PS
S ame am g (P S ) F o= ONVE) oyl bl e g (P S /00 F = FFAD)
(el 4 5 P =0/ F=V/EeY) gols S et a5 (P S 0/0 ) F = £/VEA) (ol
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Sl 0dss S &Y Ui s QI@usmagwM\@d;@MU St e
wr g e Sl p ol a5 slao el ke o 5 o odalin Y Ul 3 4 lailes
St ar s (GOMES S et a8 (O gl ax B (g oled Gl g gl

03303,5 L (JES) Ul os S ()l 0dd okl a5 5 (S)id 0 ol 4 5 (5l



(O osbed AT98 s 5 Sle TV Jle cpler s0050) Slal O jazr g sl&SNs L0l las gl s \A¥

Glos S w5 P < /00) 25 s gms (guls e Sl (SKdds) ) pgm 095 5 (L Sle)

blazal o 015 o ooplpls P> +/00) 55 8 o3 sdalive ()13 e sl e 3 £

Il ghls Q835 ax 5 Gli)| o Sy 5 Ledds oyl b Sle 45 5500
S 55 g (Gl pae sl 55 Slays Sgy 93 cpl e s el S a5 slS

Table 3.

Results of Shafa's follow-up test on comparing the effectiveness of cognitive

rehabilitation of targeted progressive matrices and neurofeedback in improving
attention in iva testing in the groups studied in the post-test phase.

Control Matrix Neurofeedback

o w o wn o wn

Variable Group = % g i“i = § g g‘i = ip"(ij: i‘%
&38 58 &38 55 £&58 &9

g® 5 g® —§ ge T5

) Control - - 16.176° .008 23.415" .000
';'tetzrn'ggn Matrix 16.176" 008 - - 7239 500
Neurofeedback -23.415 .000 -7.239 .500 - -

) Control - - 33529° .005 29.246° .020

;ﬁz‘rj]‘:‘i'on Matrix 33529° 005 - - -4283 1.000
Neurofeedback -29.246 .020 4.283 1.000 - -

Selective  Control - - 10941 .640 22.912° .037
Hearing Matrix -10.941  .640 - - 11971 542
attention Neurofeedback -22.912° 037 -11.971 .542 - -

Selective  Control - - 32.882° .014 3.088 1.000
Visual Matrix -32.882°  .014 - - -29.794" 032
attention Neurofeedback  -3.088  1.000 29.794" .032 - -
Focused Control - - 353 1.000 24.283° .010
Hearing Matrix -.353 1.000 - - 23.930" .011
attention Neurofeedback -24.283" .010 -23.930° .011 - -
Focused Control - - 34941° .002 31.290° .008

Visual Matrix -34.941" .002 - - -3.651 1.000
attention Neurofeedback -31.290° .008 3.651 1.000 - -
Hearing Control - - -1.294 1.000 13.735" .020
divided Matrix 1.294  1.000 - - 15.029" .010

attention Neurofeedback -13.735" .020 -15.029" .010 - -

P /00 mhav 55 (g)ls oms s
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