sl oo

Q\_wba.\."j QM«.\J

o S . .- .~.. S ..l.

A 9 A g3 5! o gladl diwd e

Coedl J Toasl> (e jobial

ISSN: 2958 — 2377 (Print)
ISSN: 2958 — 2385 (Online)

[ AYYY 15T /a)g88 Olends ¢(1) acaldt ¢ AL cdnt ]

ool ha y M1 RSl —(3 ) - Ceedl T sl sdand) Olgie
(AT79)TYAVrY 1 gl ((ATYY)TYAVee LA Wt s g0
manara@aabu.edu.jo : g isI¥I o 4



>adidde

23 Pl yud

ol yaal casale Hgismat) sliwYI
ol G dl e

el 9 A g3 X1 a gladl lealis gy pomd (i

Ol i 7oy gisand! ALwd
Ceedt JT Al / Gorwdidlg dags 1 pglall fudss

;‘-n‘an&"

Cerdl JTvasla / Gouaid g dags 51 pglall fodss
St JTaaalas / Gowaily dags 51 pglall ddss
Coed! JTdanlas / doeaudily uaga I pglall fdss
St JTaaalas / Guwdily dags sl pglall ddss
Ced! JTaal / cwaid g rags yl aglall fudss

At GAL ) soue
g 931 slid Bt

S (el ygigoa 31 AL Y
O RO (RSP AP = R , {
PR Y PO I [ =SS | i
ROV PO (PO Y- | A
Y R (Y- YUY — U || wili) "

et padl Aall)  pone
S oy e

Al ontf ya el
8 mbae ity

glo—l9 Hals

e s

Yo (ugauddi QLS ¢l jT e s Sl a2 359 Le
DR P 5151 8y g pally (yuSa



Ol gt 9 9 gt 3y

“no ‘JMQMJ ..C. I C. Y c.n C. -
1yl do gy

Alaall (8l Jd Sy Ko Vs Vs diedladll dgis o
potally Aol ¥ agtall Olusuwasd 2 nis Lt Alewo¥ ! dcolall Gigomd| )Ll Adme o iis @
2 b fiding dydny) gi oo pat) 2AUL 4045800 dhgan g Cocd ! JT2asl U513 (4o e leian Y
e Lilad ity ety Of oLl Lo g T Ol (612 -ill] B gi 4 8 (05 YT ool

oY Coo I daaas
11991 AME (Y] @iy Aa il Aralall Jgo¥W| Coun @gdTl Cigm | piasl @
Ao Ggmdt (i
paadi olaa ) (o
Byl dcedal! S LEL g dcalall Ol g ltl (7
ol | Oladad
A3 Y T ALy s e 1 s A gaie ClBLeses coopanls g e Legbas Gl 05S2 01 )
Aol 99 SN cy p Alolugs Jauyig (W oo Aol Ve s I (e Alelss sie

ORglie yElT Less (adolie A3 (e (i L) ¢ Lo wiSSg MANAra@aabu.edu. jo
9l Eeald mwlg Cemdl Olgie doglasll poa®y O coog dcolall mgelyg Adlst| ngaillsyg
IoilBg Lot 19 ALl (ol geging Aantl g e Liat| OLadSHg (pmainilly (nis L)
Olollaall Of jatione Jloatw! (1Se9 (oF 9ot Dl g8 allad acinis O o Lo (e |,
Lol 2 5,55 ,0 Joil Alelss LSS (i Aoy & (ABg yall Acalall

deadss (Vo) e asledss soe i Wi e 2ol ¥l p 5T ol A0 poa e ciSs .Y
P e i { ] PN TN { | E Wiy

5 M sl ((agliay 39399 (o glasnl i 2 Laagyg o (95l (e JISE¥lg Jolamntl 08,5 .Y
35| el Sllataind | quiyiy Aladie 3)oks pidiy wlo shadntl (Ao (po A’ Juuledlys Lgics
.(tracing paper) sl ew) 39 e

23 AN (5353 Wy (T ALy Ay uiall Gl gl (Lo puaiTy Lisg SiSH) Jhalggll OLS) ¢
) Oilaglas

(A (s (T 30) (ul 98N ALEASY Cmvu (paid) S 1a a1 jalall (3593 @i :Gigid! .0
oL Lo o g Ll 20 g1 BB ool g 4 g


mailto:manara@aabu.edu.jo
mailto:manara@aabu.edu.jo

yalatt ()

Ol (o ailay C_J)u,s;&» el atj p.w‘)éa (A gt e e Jo¥ jouall y2) e
daidls Ligise Selss jouial ol fE239 (B (o e g SD/UA Gradlls - Agie
91 £ Y1 de ;€5 Agye¥T OLAL G s Ol 1] Al5Le Cgy g cLusye OIS 13) Gualad!
g il OlSag dadall @9 daddall muwly ddd) Hlag Gaal muwl 4525 lgaludiy Giulnt
:Jlis Zniuall @By @3 dlt | 2l

13 (e o) Jundl) g B ) ¢ (39l a3 5yl (ARE0 /BT D) piyx (4 cams ((§ pudal!
L (g dalt A8 ey Laud jutall 10gh Hldeew (YO (o (¥ (214714 3 palal| (B)lall

=2 (Q)

B e Jha ¥ Ol O adhee @)L’j q,ﬂw Ol O dilag ylS y 2D ase Mﬁlév I3 @l y Sl
51 cLpe 0L o Galalt daid s LigiSe Steles b el p Sl @8 —(Seel Ol Bl
— g O Lgoluadig Sl | gi 13 W1 dke ,Ea0g dcdin 31 SLAUL Ol o) SIS Ca ymt Ly
aiall @89 pdid) OlSieg ¢ piid) eylig oL eualy adall @l @3

$O a3 puslna (72)

S NS LWl GBI L;mmm_‘az.c,..a,ﬁumgia_ub.mpﬂuésﬁ Sloles Catjtf (ol pE233
AadSy 481309 J9II By)La¥ g i g el 19305 Oof ((ya) syt sl pE23 Slelss SIS sl
aal) @5 piid) foayli mdid) OISeg 8 yalid) Agandly Aadall mul yE03 Allad)g

ML ()

CUIASS el GBI iedle (no Ac g Alelso WAL @l 4o Sloles WAL onlis @l yE2)

O Lo Al f) cdontl 08y M 209950 AL g pondlsg s pall (oLl dadd by ot musd 5523
Amaall @89 adall @3 (Cpwsd

16T Ol g le A

1k Lo (0 il 9| 2o Lgios (uelidl| Silmial! gi dmduall N 55Lad ! wie (i)
Gavad Ol dadd (o) jepdl adogy w8 (e ao e 3‘ Jas (ye ldBYI Ol 13

B g Fimdiaos (po ulciBY loge LD 13] Bl P aiS Lockn ] a1 g1 yeall Hlsa 139 ilmdial

Ao (pe FISST (LAY (o ge (IS 13 PP g (n> 2

g i E009 Ll g ety Lgady HSo i ey »S0 201,38 Wil 2959 e ()

a9 Of — o5 3 as 033biang A S Ollae HE03 Ca L pd (S35 Canx 3939 e ()
Al gi Ao ddl> B Amanall o)y

Ay jalaeg oty pe ldd ) puwl y S0 Gl (pe Olal of Cuw 29y9 e (:)



OIS sl pE2iig Slelss o glasntl (slgie g Solss At3t ol Sl dogladnes slgdiw ¥l wic ()
Ol poe A8)a3) @By 4Eoiug (LgBlyal ey At Fa)li ) Hliug (WlcBY) 1ia ad bgasmt
3L L pglat jLdn Lo (1) jua b A8)et gl HLdorg (lCBY1 de 395101 pglall oi 4 gl
(@)

(Crieusd O AkiesiWg) Ao pe g poms ST LgILE | (s 2 AT pdhel slowl agyg wie (9)
By0 Jo¥ 03959 i Mol @l ol

St L LB Y 5yl pod ae Alalen CiST Lgild Comdl (s 2 pei slawiagyguic  (3)
O a3k jeyls HEmiigg ol palas ladl sl LSS 13] —(ySioi O CreansS Cris A sose (§35klly
Ry Ul

Tracing Paper calas &y e i Joiuns mu) B9 e Gtigh! patls aguspa JISEY i (¢)
Yaliadieddyy lo pu 9l JSd e pidag gl Gl Loy ¥l acea Jodil O o
Giuall g Laslasi joleid

ABladl mon (e Jydias B9 Ao daieg e Lall Aoy Dbl 535011 jguall (3553 O ool (L)
SAae )

2 L) pudin Lo ps dalin (pSolal £ audgl (65 ¥ Ao i g8 ) SLOLL g g9 JISCY) ()
L dl Gy

Lo Lgacan Comdl Olomiio £33 Jodn Cuoms e 5 Aladidio Comd | Silomas (1953 OF el (&)
NEFER (P VERPLPCLIP PRPWIS (P03 (PR VIR (PP [ A B

AL o132 ey aBld ¢ e T Byt Acodhulg Ao Clmlla inng s lowi inliss e (J)
Aol CBylall 3,505 2. 4t

(Y+) ) ABLLYLS dliomy docd 1dis (SII) dutall (oo Bt |9 Adnad j9oicid | Cmdd | i bios (s RY
ity 0yt abicn (Joalde DML (po ddlis) ;.\‘A.Cig.ﬂae&i}g:ﬁ_g (Comd | S (e Ao
Byl dlone ypos

1) Al A laid) SO U paa g Cgamdl S

Poms 53 yo0 B (e
Sl yubdl g & gomaedd 3y
Cuadl STl
VIRV Vi fy e X J’Y‘ wSlell — (3 2l

E-mail:manara@aabu.edu.jo



At Oy gloxe

(A ,ati ALLY)

nomaial| Comd! @it Oghildl/Cald
-4 Ll o gAY (e @3B 7 YiGo pelal gald p ilold M 29831 A i)
G LAl pasdl Come %@&‘M‘ Ol ylgn et 2 “ 3 Mo PES]

O3 YN 2 ¥ pilall Caall O
=€) 1900 3 513 G g3l sl (S ko Jocu slae i 5 el @l s Ly

s18 ) 3 Aadle 2. (redall JIad fga g (30
WY 2 Baeladl Cga¥Wl i plidvialy radaigali e 51 G Llda e
Gt et e ca o M sl slal (S 9T cws Cywusd ol 2393 o~
PSRN AR TV = R )
W40 The Level of Using Assistive Technologies e A L e
in Inclusive Education for Students with U=l —sc isl—>
Autism Spectrum Disorder from Teachers’ O 9l i) 20
Point of View sl wmo ba sl w
_ The Impact of Some Types of Physical G s
e\ - > _ b ey JLan

Activity on the Level of Releasing Serotonin Lo s

Hormone (A Comparative Study)

—lall Lo »




Sl ) g & gmall 3 L iall
is - . ..“! M
) JT daalay 0 il
rﬂbﬁ\m

13 L) o B (Sl il J 5B g i

AR PA| ) 5t

08,4 (FSIPVES (S [ JE (PVP-2 ([t § W PR PRy O WIvR-1 PRV TP

ot 3Tl g Crgomal B el sy sy 35l B

esatilgh ucia 31 RSl — (8 -t} Ceed! JT ks

3§ gl 3 2N e
S350 olis 3, e (V) M p— 251 &

:.u)i Bl 7”\\‘; e A ‘.‘;(\o) ]| Au‘u‘w &




The Effectiveness 0f PropoSsed ... Kosha & Talafha

The Effectiveness of a Proposed Educational Program Based on
Infographics on Developing Spatial Thinking Skills in Geography for

Tenth Grade Students in Jordan

Raed Kosha™” Ahmad Talafha®

(1) University of Jordan, Amman —Jordan.
(2) University of Jordan, Amman — Jordan.

Received: 27/08/2022
Accepted: 01/11/2022
Published: 03/03/2023

* Corresponding Auther:

raedalkoshah@gmail.com

used for the control group.

Abstract

This study aimed to reveal the effectiveness of applying a
proposed educational program based on infographics in teaching
geography on developing spatial thinking skills for tenth grade
students in Jordan. To achieve the purpose of the study, the two
researchers prepared a spatial thinking exam, and a proposed
educational program based on infographics for teaching
geography for the tenth grade, and the validity and reliability of
the study tools were verified. The sample of the study consisted
of (70) students, where they were randomly distributed into two
groups: experimental group, and control group and each consisted
of (35) students. The researchers applied the guide of the proposed
educational program based on infographics in teaching geography
for the experimental group, while the conventional way was

The results of the study revealed that there is a statistically

significant effect of applying the proposed educational program based on infographics in
teaching geography on developing spatial thinking skills among the tenth grade students in
Jordan. The researchers recommended applying the proposed educational program based on
infographics in teaching geography to develop spatial thinking skills among the tenth-grade

students in Jordan.

Keywords: Infographics, Spatial Thinking Skills, Geography, Tenth Grade Students.
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Abstract

The study aimed to investigate the degree of practicing
management by wandering for secondary school principals in
the Directorate of Education for the first Zarga region from the
teachers’ point of view, and to determine whether there are
statistically differences between the average responses of the
sample of the study attributed to these variables: gender,
specialization, age, years of experience, and academic
qualification. A sample of (369) teachers was selected randomly,
and the descriptive approach was applied. The researcher
developed a questionnaire to collect the required data. The
results showed that the degree of practicing management by
wandering among secondary school principals was moderate,
and that there were no statistically significant differences due

to the variables of gender, specialization, and age; however, there were statistically
significant differences due to the academic qualification in favor of teachers with higher

degrees, and years of experience in favor of teachers with more than ten years’ experience.

Keywords: Managing by Wandering, Secondary School, Principals.
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The study aimed to identify the effect of an educational
Published: 03/03/2023

program using assistive devices on improving the performance of
* Corresponding Auther: crawl stroke swimming among female students of the Faculty of
Walaanazaalll@gmail.com Physical Education. The researchers used the experimentl method
by using the pre- and post- tests. The sample of the study
consisted of 12 students who enrolled in Learning Swimming
Course in the Faculty of Physical Education at Yarmouk
University. The sample of the study was chosen in an intentional
way, and the educational program consisted of (8) weeks with a
rate of (3) units per week, with a period of (60) minutes. The study
variables were measured through the speed test, the periodic
respiratory endurance test, the test of the movements of the arms
and the feet, and the performance of swimming 25 meters crawling stroke. In the statistical
treatment, the researcher used the arithmetic means, standard deviations, and the t-test for the
related samples. . The results showed that there were statistically significant differences at the
level of significance (a < 0.05) between the pre-and post-measurements of the experimental
group members in the tests: speed test, periodic respiratory endurance test, arm and foot
movements test, and 25m swimming performance crawling stroke, among the sample of the
study and in favor of post test.

Keywords: Educational Program, Assisstive Devices, Front Crawl Stroke Swimming,
Faculty of Physical Education.
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Abstract

The current study aimed to identify the level of using
assistive technologies in inclusive education for students
diagnosed with autism spectrum disorder (ASD). The sample of
the study consisted of 193 teachers who responded to the used
scale in order to assess the reality of assistive technologies in
inclusive education after verifying the validity and reliability of
the scale. The study results revealed that the level of using
assistive technology was moderate. Furthermore, the results
revealed a statistically significant difference in the level of using
assistive technologies in inclusive education for students with
ASD due to the teachers’ educational qualification in favour of
Finally, the study findings showed no statistically significant

difference between the arithmetic means of the level of using assistive technologies in
inclusive education for students with ASD due to gender variable. The study recommended
providing special rooms in autism centers to use assistive technology in teaching children with
autism spectrum disorder, and providing what teachers need from these technologies to use

with the children.

Keywords: Using Assistive Technology, Inclusive Education, Autism Spectrum Disorder,

Students’ Learning.
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1. Introduction:

Autism Spectrum Disorder (ASD) is a developmental disorder that affects an
individual's ability to communicate, interact socially, and engage in repetitive or
restrictive behaviors. The disorder is considered to be a spectrum disorder
because it can present in a wide range of forms and severity levels, with some
individuals experiencing more significant challenges than others.

ASD is typically diagnosed in early childhood, with symptoms often
becoming noticeable in the first two years of life. Children with ASD may have
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difficulty with social interaction and communication, such as making eye contact,
initiating and responding to conversation, and understanding nonverbal cues.
They may also exhibit repetitive behaviors, such as hand-flapping, rocking, or
lining up toys in a particular order. Sensory processing issues, such as oversensitivity
to loud noises or certain textures, may also be present.The exact causes of ASD
are not yet fully understood, but research suggests that both genetic and
environmental factors may play a role in the development of the disorder. Studies
have shown that there may be a genetic predisposition to the disorder, with some
families having a higher incidence of ASD than others. Environmental factors, such
as exposure to toxins or infections during pregnancy, have also been suggested as
potential risk factors for the development of the disorder(Baykal, van Mechelen and
Eriksson, 2020; Alves, de Carvalho, Aguilar& de Brito,2020).

Autism definitions until now are constructed on the authentic work of
Kanner, in the year 1943 who insisted that autism is a distinct disorder and
described it as a behavioral syndrome that affects children. He defined the
behavioral characteristics of autistic children and introduced a diagnostic
definition of “Infantile autism” Next, numerous and different definitions were
introduced according to the commission or association interested in this disorder.
One of the recent definitions is the diagnostic and statistical manual (DSM-5) that
invokes it as a pervasive deficiency of social interaction and communication that
manifested in many interactive contexts by restricted and repetitive behavioral
patterns, interests, and activities (American Psychiatric Association, 2013;
Valencia, Rusu, Quifiones & Jamet, 2019).

Autism Society of American (ASA) designated autism spectrum disorder as
a developmental disorder remarked early in the first three years of infants caused
by brain injury or chemical imbalance in the blood, which affect various
developmental aspects and cause disturbance of his behaviors, communication,
and thinking (Benson, 2018).

Evidence-based treatments and interventions can be effective in supporting
the development of important skills and competencies, such as communication,
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socialization, and independence. Treatment options may include behavioral
therapy, speech and language therapy, occupational therapy, and assistive
technologies. The most effective approach will depend on the individual needs
and strengths of the learner. Behavioral therapy is one of the most commonly
used treatments for individuals with ASD. This approach involves teaching new
skills and behaviors while reducing or eliminating challenging behaviors.
Behavioral therapy may be delivered in a variety of settings, such as in the home,
school, or clinic, and may involve individual or group sessions. Applied Behavior
Analysis (ABA) is a specific type of behavioral therapy that has been shown to be
particularly effective for children with ASD(Saleh, Hanapiah& Hashim, 2020;
Ismail, Verhoeve & Dambre,2019).

Speech and language therapy is another important intervention for individuals
with ASD,this approach focuses on improving communication skills, such as
vocabulary, grammar, and social communication. Speech and language therapy
may also help individuals with ASD to understand and interpret nonverbal
communication, such as facial expressions and tone of voice. Occupational therapy
can be effective in addressing the sensory processing issues that many individuals
with ASD experience. This approach involves teaching skills and strategies to help
individuals with ASD regulate their sensory systems and improve their ability to
participate in daily activities, such as self-care and play(Sansoti, Powell-Smith, &
Cohan, 2010; Grossard, Grynspan, Serret, Jouen, Bailly & Cohen, 2017).

Assistive technologies, such as communication devices, visual supports, and
computer programs, can also be valuable tools for individuals with ASD. These
technologies can help to support the development of communication skills,
socialization, and academic achievement, and may be particularly helpful for
individuals who have difficulty with traditional forms of communication or learning
(Wong, Odom, Hume, Cox, Fettig, Kurcharczyk, et al. 2015; Nadeem, Hussain&
Sajid, 2020)

While individuals with ASD may face challenges in many areas of their
lives, they are often capable of leading fulfilling and meaningful lives, and can
make valuable contributions to their families, communities, and society as a
whole. It is important to recognize the strengths and abilities of individuals with
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ASD, and to provide support and opportunities for them to reach their full
potential. This may include access to educational and vocational programs, as
well as community-based resources and services (Baykal, van Mechelen&
Eriksson, 2020).

Overall, ASD is a complex and multifaceted disorder that requires a
comprehensive and individualized approach to assessment, diagnosis, and
treatment. With appropriate support and interventions, individuals with ASD can
achieve important goals and milestones, and can make valuable contributions to
their families and communities(Wollak & Koppenhaver,2011; DiPietro, Kelemen,
Liang, Sik-Lanyi, 2019).

Assistive technologies can play an important role in promoting inclusive
education for students with autism spectrum disorder (ASD). These technologies
can provide support and accommodation for learners with ASD, helping them to
participate in learning activities and engage with their peers in the classroom.
Examples of assistive technologies for learners with ASD include visual aids,
such as picture schedules and communication boards, which can help to facilitate
communication and support social interaction. Technology-based interventions,
such as virtual reality and gamification, have also shown promise in supporting
learners with ASD, providing opportunities for engagement and motivation in
learning activities. However, it is important to note that the effectiveness of
assistive technologies for learners with ASD may depend on individual factors,
such as the learner's specific needs and preferences, and should be used in
conjunction with evidence-based practices and support from skilled professionals,
such as special education teachers and behavior analysts. Overall, using assistive
technologies in inclusive education for students with ASD has the potential to
improve the learning outcomes and social participation of learners with ASD, and
should be considered as part of a comprehensive and individualized approach to
supporting their educational and developmental needs(Baykal, van Mechelen &
Eriksson, 2020).

Autism is one of the most complicated developmental disorders, distinguished
by a close association with a spectrum of disorders and other different impairments.
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Autism is a relatively new development in the field of special education science.
Autism was first labeled by the American child psychiatrist, Dr. Kanner. He
placed an emphasis on work on autism recognition and its categories independently
from other child psychotic disorders. Over the early years, autism was introduced
by different labels, namely but not limited to, Early Infantile Autism, Childhood
Autism, Childhood Schizophrenia, and Childhood Psychosis (Sansoti, Powell-
Smith & Cohan, 2010).

The use of assistive technologies in inclusive education for students with ASD
has been a subject of increasing interest in the field of special education. These
technologies offer a range of potential benefits for learners with ASD, including
increased access to curriculum materials and social supports, as well as the
opportunity to engage in learning activities and peer interactions in ways that are
tailored to their individual needs and preferences. Some examples of assistive
technologies that have been used effectively with learners with ASD include visual
supports such as picture schedules, communication boards, and visual organizers, as
well as technology-based interventions such as virtual reality, gamification, and
computer-assisted instruction(Baykal, van Mechelen and Eriksson, 2020).

However, it is important to note that the effectiveness of assistive technologies
for learners with ASD may depend on individual factors, such as the learner's
specific needs and preferences, as well as the support provided by skilled
professionals. In addition, there is a need for on going evaluation and refinement of
assistive technologies to ensure that they remain relevant and effective for learners
with ASD. Despite these challenges, the use of assistive technologies in inclusive
education for students with ASD holds great promise for improving educational
outcomes and promoting social inclusion for this population. By providing learners
with the tools and supports they need to access and engage with the curriculum, as
well as opportunities for meaningful social interactions, assistive technologies can
help to facilitate the development of important skills and competencies, such as
communication, socialization, and academic achievement. As such, the use of
assistive technologies in inclusive education for students with ASD should be
considered an important component of a comprehensive and individualized
approach to supporting their educational and developmental needs (Syriopoulou-

Educational and psychological sciences Series (100)



The Level of USING ..o Khazaleh & Abzakh & Alnasraween & San’a

Delli and Gkiolnta, 2020).

Autism is the most complicated and ambiguous, which is considered a
confusing mystery. Because autism affects various developmental features of
children, there is no particular cause of autism that can be known, high ambiguity
also surrounds maladaptive behaviors, and it is four times more likely to affect
males than females(Lorenzo, Newbutt & Lorenzo-Lledd, 2021).

According to Kavanagh, Luxton-Reilly, Wuensche and Plimmer (2017)
autism is one of the most pervasive developmental disorders since its symptoms are
fall in numerous relative disorders such Asperger Syndrome, Retts Disorder,
Childhood Disintegrative Disorder, and Pervasive Developmental Disorder not
otherwise specified. Autistic children are characterized by having communication
difficulties either verbally or nonverbally, and a deficiency or slowing down in the
development of spoken language. Their verbal traits, namely, voice tone, rhythm,
and morphology, are further considered abnormal. Also, their grammatical language
described by repetition or stereotypical like repetitive verbal expression or phrases,
and their language has an idiosyncrasy, which only relatives or familiar persons
such as father, mother, or care provider (teacher) can understand.

In this vein, it is necessary to consider the characteristics of students with
special needs in all educational process elements, particularly, supportive and
assistive educational technology.Because realizing students' attributes is very
advantageous in choosing and using convenient educational technologies for them
since students with multiple disorders or impairments need assistive educational
technology compatible with their impairment, whether it be visual, mental,
physical, or auditory (Qutami et al., 2008; Bradley & Newbutt, 2018).

Recently, the increased production of assistive technology and its applications
have been broadly utilized in the context of individuals with impairments, which is
attributed not only to the technological revolution but also to the supportive
legislation of individuals with impairment rights (Visser, et al., 2020). Assistive
technologies contribute to developing various autistic children’s social skills such
as cooperation, taking responsibility, and participating through group activities
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and projects; they afford opportunities for learning enrichment and accelerate
learning to meet the demand for further learning by some groups, such as talents
and gifted. Furthermore, assistive technology develops some life skills that
support handling their own problems and community challenges (Alrabae &
Abdelhameed, 2012;Choque, et al, 2016).

Assistive Technology for Autistic individuals:

Tracking the continuum of employing assistive technology in general
education and education persons with disabilities, principally, carries a slow
adaption of developing and changing. Nevertheless, there is an increased
consciousness of the assistive technology significance to promote teaching practices
on both a formal and community basis. However, the assistive technologies widely
are diverse in tools and teaching approaches to manage the individual differences of
learners and special needs, particularly. Hence, the association between the current
circumstance of teaching approaches and embracing contemporary techniques is
demolished (Lahresh, 2015).

Recently, the significance of using assistive technology in education has been
raised. The Paramount role of technology in the teaching process for all students,
either normally developed or with a disability, is accountable for this growth.
Because assistive technology helps students overcome various obstacles that hinder
their independence, facilitates their social communication, ascending their
comprehension and their abilities to implement daily life skills(Baykal, van
Mechelen and Eriksson, 2020).

Mind mapping is a computer interface tailored to use with autistic. These
maps evolve connections and links between objects, yields a comprehensive vision
about things since autistic children are known for poor exhaustive vision.
Accordingly, mind maps motivate students to concentrates on details of association
and provoke brainstorming to induce and suggest ideas and relationships between
them. Another example Fast ForWord software is designed to enhance the linguistic
level of autistic by the novel scholar work of Paul Tallal, who demonstrated that
autistic children gain an average of two years of linguistic skills advancement in a
short time. Students wear a headset, sit in front of a computer screen, quietly listen
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to voices out from the game, and play. The program mainly focuses on verbal
training exercises, listening, and auditory attention. Students are assumed to be able
to settle in front of a screen without any behavioral impediments. Thus, autistic
students learn the language rapidly during playing and enjoying the auditory
production in the game(Lorenzo, Newbutt and Lorenzo-Lledd, 2021).

A recent study is conducted in Qatar revealed a high level of using assistive
technologies in the education of special needs according to the perceptions of 83
kindergarten teachers of students with impairments without any differences either
to gender or specialty (Arouri et al., 2020). Likewise, Saudi female teachers at an
autism center reported a high consent on the benefits of using a computer to
develop the communication skills of autistic children (Altamimy, 2016).

British and Irish teachers of autistic children similarly reported positive
experiences of using assistive technology and increasing tends toward using aid
technologies in the last years compared to the previous ones (O’Neill et al., 2020).
However, Nigerian teachers of students with disabilities illustrated irregular using
of assistive technology despite their high positive perception toward the using
benefits of assistive technology (Chukwuemeka & Samaila, 2019). An experimental
scholarly work established that teaching students with video modeling using
picture exchange communication (PECS) exhibited growing initiations of
independent communication with a higher learning rate using video modeling
(Cihak et al., 2012).

Algahtani (2015) also demonstrated the development of some basic motor
skills of autistic children who are taught by developed program-based visual
strategies (visual aids and visual tools). In this context, Zahra and Ali (2019)
found that visual aids such as photographs and videos are the most common
assistive technology for teaching autistic children.

Altamimy (2016) disclosed a high average consent among female teachers at
a Saudi autism center on the presence of difficulties and obstacles hindering
assistive technology using. Furthermore, Al-Kurati & Manhi (2014), Zahra & Ali
(2019) are agreed that there are challenges to utilize assistive technologies in the
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classroom of special needs, cited, poor technological infrastructure, lack of
educational technique productions, poor teachers’ competency to use assistive
technology in the learning process, lack of maintenance and technical supports in
school (Altamimy, 2016; Al-Kurati & Manhi, 2014), lack of appropriate classes to
use assistive technology, a limited number of available assistive technology (Zahra
& ALi, 2019), lack of financial budget, lack of teacher training and rehabilitation
program to use assistive technology, a limited quantity of computer devices,
inadequate customize d programs compatible with each impairment, and lack of
educational programs associated with educational curriculum for all impairment
genre(AL-Badu, 2020; Altamimy, 2016)

Study Problem:

Students with Autism Spectrum Disorder (ASD) often face significant
challenges in inclusive education environments, which can impact their academic
and social outcomes. While assistive technologies have shown promise in
supporting the learning and communication needs of students with ASD, there is a
lack of understanding regarding the most effective and appropriate use of these
technologies in inclusive education settings. This highlights the need for research to
explore how assistive technologies can be utilized to enhance the educational
experiences and outcomes of students with ASD in inclusive education environments.
Moreove, Learning has become a guaranteed right for special-needs individuals,
particularly, autistic individuals, according to legislation and acts. Thus, children
with ASD must get a place in a school that admits and respects them. Unfortunately,
autistic children still face numerous challenges such as accessing, acquiring, and
employing information, which poses a new challenge to teachers and care
providers, since each case needs particular treatment and activities compatible with
its competencies and abilities. Put all together, the significance of using assistive
technology appears to decrease the influence of deficiencies, promote children with
ASD to develop different communication and social skills, and afford assistance in
learning, social life, professional life, and psychological confidence and
competencies. The significance of conducting the current study lies in the Affordable
Accessibility Act of using affordable assistive technology for individuals with
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disabilities. Accessing technology is a right of human rights constituted by
prominent guidance documentaries like the Convention on the Rights of Persons
with Disabilities, World Reports on Disability, the Global Disability Action Plan
2014, and Sustainable Development Objectives 2013 (Visser, et al., 2020).
Accordingly, the study was conducted to reveal the reality of assistive technology in
inclusive education for children with ASD by answering the following questions:
Q1) What is the level of of using assistive technology in inclusive education for
children with ASD from their teachers' perceptions?
Q2) Are there a statistically significant differences at (a=0.05) between the means
of the level of using assistive technology in inclusive education for children
with ASD attributes to teachers' gender or qualification?

The Study Significance:

The study gains significance from the importance of using assistive
technology in inclusive education for children with ASD, and its theoretical and
practical consequences appear in enriching the theoretical background of assistive
technology and ASD, demonstrating the effectiveness of using assistive technology
in educational inclusion in enhancing the competency of students with ASD and
facilitating their learning and Providing empirical evidence to the ministry of
education to amend the educational curriculum to support the character
development of students with ASD through programs and recent aids enabling
teachers to use it in the classroom. Developing a validated scale of using the reality
of assistive technology for students with ASD. Investigating some assistive
technologies, which teachers use with autistic children.

Operational and Conception Definitions:

Assistive_Technology: Mohammed and Fauzi (2009, p. 16) defined assistive
technology as “All services can technology afford to students with special needs
including tools facilitating their learning and creating more engaged and active
environments”. The internationally accredited definition refers assistive technology to
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any element, item, or production system, which is either commercial or customized,
and it is used for improving, maintaining functional competencies of individuals
with disabilities or prevent deficiency, activity constraints, or participating restraints
(Visser et al., 2020). Operationally, assistive technology is described by the overall
response score of examinees on the reality scale of using assistive technology for
children with ASD. That was developed for carrying out study purposes.

Autism Spectrum disorder (ASD): It is a neurological development disorder that
involves a broad range ‘spectrum’ of conditions and impairment severities, including
social, communication, interactional challenges, and repetitive behaviors. Some
individuals are mildly disabled by their conditions and living a normal life with less
dependence, while others are severely disabled, thus, fully depending on their care
providers(Begum, Serna, Yanco, 2016).
Operationally, students who are diagnosed with ASD by special education
centers in Amman province, Jordan.
The study was carried out within the succeeding limits:
1-  Sample profile limit: The study targeted teachers who are teaching students
with ASD only.
2-  Spatial limits: The study covered public and private special education
centers in one province only, Amman.
3- Time: The study was conducted during the second semester of the academic
year of 2020/2021.
4-  The study followed the Survey methodlolgy.

Study Instrument:

To achieve the goal of the study, a scale related to the use of assertive
technology was prepared by the researchers after referring to previous studies
and related theoretical literature, such as the study of Altamimy (2016) and the
sudy AL-Badu, (2020); Arouri et al., (2020), O’Neill et al.(2020) Chukwuemeka
& Samaila, (2019) and Zahra & ALi, (2019). The accriedted version of
questionnaire consists of 28 items, the instrument consisted it its initial form of
(34) items.
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The instrument validity:

The content validity of the study instrument was verified by presenting it to a
group of (8) specialized referee. The amendments were made in light of the
observations they made and (5) items were deleted, so that the questionnaire in its
final form consisted of (29) items.

The instrument reliability:

The reliability of the study tool was verified by extracting the internal
consistency in terms of the Cronbach's alpha equation, as it was applied to an
exploratory sample that consisted of (25) teacher outside the main study sample.
The internal consistency of the questionnaire was extracted using Cronbach's
alpha coefficient and its value was (0.86), which is acceptable for the purposes of
this study.

Correction of the study instrument:

The Likert scale was applied to measure the total score. It is a five-fold scale:
always, often, sometimes, rarely, and never. To judge the weighted arithmetic
means of the questionnaire statements, the following formula was used:

Interval length = (Highest valueof the scale- Lowest value of the scale)/number of
levels = (5-1)/3=4/3 = 1.33
1-2.33: low, 2.34 - 3.67: Moderate, 3.68- 4: High

3. Method:
The Study adopted the survy methodology using a quantitative approach
through distributing a scale over the study sample.

Study Pariticapnts:

The study population are all teachers at private special education centers in
Amman, Jordan, counting 213teachers. A sample of 193 teachers was randomly
recruited for participation, and the rest 20 participants were excluded to the sake
of validity and reliability calculations.
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Results and Discussion:
The results of the first guestion whict state: What is the level of of using

assistive technology in inclusive education for children with ASD from their
teachers’ perceptions?

Descriptive statistics, namely, means, standard deviation, and rank quietly
answer the question (see table 1).

Tablel. Means and Standard deviation of teachers' responses to the study scale

No#

Item

Mean

Std. Deviation

Level

5

I use assistive technology with
autistic children to promote
their independence

3.99

.93

high

I exploit assistive technology
for information collection,
analysis, abstracting, and
composing reports of autistic
children’s performance

3.98

.95

high

I utilize assistive technology to
afford participation
opportunities for autistic
children to opt for compatible
programs and activities.

3.89

1.01

high

| use assistive technology to
increase autistic students’
recognition ability of the
surrounding objects.

3.74

1.11

high

Using assistive technology
overcomes individual
differences between children

3.63

1.02

Moderate

Assistive technology
contributes to enhancing the
attention and concentrating
abilities of autistic children

3.54

1.02

Moderate

I exploit assistive technology
for planning and producing
new distinct programs in the
autistic classroom

3.53

1.10

Moderate

| capitalize assistive
technology for enhancing the
sensory skills of autistic

3.53

1.11

Moderate
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No# Item Mean Std. Deviation Level
children
I utilize assistive technology to
9 | teach autistic children daily life 3.51 1.01 Moderate
skills

| use assistive technology for
acquiring information that
autistic children are unable to
access by any other techniques
Using assistive technology
contributes to improving the
different academic skills of
autistic children

I exploit assistive technology
for designing and installing
individualized educational
programs for autistic children

I utilize assistive technology to
13 | teach autistic children daily life 3.33 1.16 Moderate
behavior

Assistive technology enables
15 | autistic children to develop 3.28 1.24 Moderate
social interaction strategies
I can utilize and install

16 | assistive technology to enhance 3.27 1.16 Moderate
numerous commutation skills
Assistive technology
contributes to enhancing the
14 | competency of autistic children 3.26 1.09 Moderate
to recognize motor, auditory,
and visual skills

I use assistive technology to
18 | manage the classroom setting 3.26 1.09 Moderate
of autistic children

Using assistive technology
with autistic children permits

10 3.50 1.10 Moderate

11 3.42 1.07 Moderate

12 3.36 1.17 Moderate

17 L ; - 3.22 1.12 Moderate
constructive investing of their
idle time
Using assistive technology

19 | encourages designing and 318 114 Moderate

implementing curricular and
non-curricular activities
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No#

Iltem

Mean

Std. Deviation

Level

21

| use assistive technology to
motivate autistic children to
play educational games to
promote their communication
skills

3.17

1.17

Moderate

20

I use assistive technology to
assess the progress of autistic
children in the educational
program

3.15

1.11

Moderate

23

| employ assistive technology
to diverse

interesting knowledge
resources for autistic children

3.15

1.12

Moderate

22

Assistive technology facilitates
coping with the challenges
facing teachers while teaching
autistic children

3.13

1.12

Moderate

24

| use assistive technology
techniques to teach autistic
children linguistic
communication skills

3.13

1.18

Moderate

25

Assistive technology
contributes to supporting
autistic children to take an
active role in the educational
process

3.11

1.25

Moderate

27

Using assistive technology
gives the opportunity of
autistic children to interact
actively with their teacher

3.08

1.21

Moderate

28

Assistive technology enables
autistic children to interact
with games actually, which
they cannot easily engage with
it in class

2.81

1.25

Moderate

29

| use assistive technology to
develop educational programs
enhancing the classroom’s
interactive environment

2.81

1.21

Moderate

Total Degree

3.35

0.66

Moderate

The simple descriptive statistics in table 1 indicate that all items of the scale
have roughly approximated mean values ranged from 2.81 to 3.99, equivalent to
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moderate to high response levels. Precisely, the overall score of teachers'
responses is at a moderate response level (M=3.35; Std. Div=0.66). According to
teacher perspectives, assistive technology is remarkably important to promote
autistic children's independence, which was at a first rank (M=3.99). Next,
teachers clearly opted that assistive technology is used for assessing autistic
children's performance through collecting information, analyzing data,
abstracting, and composing reports. Also, assistive technology is used to afford
participation opportunities for autistic children to opt for compatible educational
programs and activities (M=3.89).

The moderate response level, noticed in table 1, demonstrates the level of
awareness level of the significance of assistive technology using in the standard and
special education process for autistic children in both academic and communication
skills development aspects to the teacher of special needs and teachers of autistics,
particularly. Teachers reported the significance of such assistive technology for
autistic children to entertain and amuse them and assisting teachers to save time and
effort and manage technical, academic, and administration processes while teaching
autistic children. Teachers, also, agreed to the convenience of such assistive
technology for autistic children lacking communication skills, which is considered
an optimal tool to teach and train these children. All aforementioned encourages
teachers to use assistive technology, precisely, computers, for teaching autistic
children broadly.

The results maintain the previous studies' results, including (Arouri et al.,
2020; AL-Badu, 2020; Chukwuemeka & Samaila, 2019; Al-Kurati & Manhi,
2014), and insist on the significance of using assistive technology broadly among
teachers of students with ASD.

The results of guestion two which state: Are there a statistically significant
differences at (0=0.05) between the means of the level of using assistive
technology in inclusive education for children with ASD attributes to teachers'
gender or qualification?
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Table(2): Means and Standard deviation of teachers' responses to the questionnaire
according to gender and qualification

Gender Mean Std. Dev. Quantity
Male 3.43 0.63 92
Female 3.27 0.67 101
Total 3.35 0.66 193

Qualification Mean Std. Dev. Quantity
Bsc. 3.31 0.63 115
Post graduate 3.36 0.69 78
Total 3.35 0.66 193

There is an ostensible variance of teachers’ responses according to their
gender and qualification, considering the values of statistical mean and standard
deviation in Table 2. To test the statistical significance of variance, the two-way
analysis of variance (ANOVA) was applied and obtained results summarized in
succeeding table (Table 3).

Table (3): Two-way ANOVA results for teachers' responses to the questionnaire according
to teacher’s gender and qualification

Source Sum of Squares df Mean square F Sig.
Gender 1.000 2 .500 1.223 0.295
Qualification 8.262 3 2.754 6.735 0.001*
error 219.157 185 409
Total 6360.698 193

*significant at(0=0.05)

The two-way ANOVA results showed that the variance according to gender
was not significant, F(2,193) =1.2; p.=0.29, interoperating an equivalent usage
degree between female and male teachers representing their high consensus on the
significance of assistive technology and its positive implications on all
educational, academic, and entertaining aspects of autistic children. However, the
results demonstrate a statistical significance variance due to qualification
variable, F(3,193) =6.73; p.=<0.00, in favor of teachers with a post-graduate
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degree (M=3.36, see Table 2). This implies that teachers with a post-graduate
degree have a higher usage degree of assistive technology than teachers with a
bachelor degree since teachers in post-graduate studies receive more information
about using assistive technology, its significance, and its implications in the
numerous courses despite the practical experience of using assistive technology in
the classroom of autistic children, which increase their abilities to uses assistive
technology at the classroom of autistic children.

Recommendation:

In the context ofthe obtained results, the researchers exhort the following:

e  Providing special rooms in autism centers to use assistive technology in
teaching children with autism spectrum disorder. Providing what teachers
need from these technologies.

e  Training teachers to use assistive technology to develop different educational
competencies among children with autism spectrum disorder.

e Following up on research and new developments in the use of assistive
technology in the field of special education.

e The necessity of employing supporting technological techniques in the
education process mainly, and not limiting this use to communication and
personal communication processes.

o Promoting positive attitudes towards the use of supportive technological
technologies in education among teachers of children with autism spectrum
disorder by holding courses to introduce them to their importance and how
to use them with children with autism spectrum disorder.
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the study. The study sample consisted of (3) groups: group (A)
consisted of Yarmouk University long-distance athletics team
players and their number is (5) / males, Group (B) consisted of
the Jordanian national weightlifting team players and their
number is (5) males and group (C) consisted of Jordan national
badminton team players and their number is (5) males. All of the
groups are homogeneous concerning age with arithmetic
(21.40_+ 3.6). The researchers used the Nag. Blood Test to
measure the level of Serotonin among the players before doing any physical activity and after
doing the specialized physical activity for an hour. After collecting and analyzing data the
results showed an increase in the level of releasing Serotonin hormone between pre-tests and
post-tests among players of (aerobic exercise and intensity resistance exercise), where the
variances were in favor of the post-measurements. The results also showed that there was no
statistically significant increase at the level of releasing Serotonin hormone between the pre-
tests and post-tests among the badminton players, and that the rate of increase in the level of
releasing Serotonin hormone between the pre-test and the post-test among players of players
of aerobic exercises was higher than the one for resistance exercises and badminton, whereas
the rate of increase in the level of releasing Serotonin for badminton players was higher than
the one for resistance exercises. The researchers recommend the importance of educating
community members about the importance of practicing periodic respiratory endurance
exercises since they have a major role in improving the level of releasing Serotonin hormone,
as well as to conduct studies dealing with high intensity sports to show their impact on
releasing Serotonin hormone.
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Introduction and importance of the study:

People face existential challenges over the years each time they develop their
living methods according to their conditions and adapt with their environments. In
our modern era, we have comfort aspects and the help of machines and technology
does most of our hard jobs; where practicing the various sports activity plays an
important role in relieving the stresses of life. Spending time in practicing sports
keeps people away from thinking of the concerns of life and its complexities, and
allows them to feel happy and make balance.

Practicing physical activity positively influences the quality of life, and helps
people to relieve the stresses of daily life. Sports and movements influence the
level of hormones in body such as the Serotonin, endorphins and dopamine,
which are among the hormones responsible for human mood. Running sports and
other sports games make us feel comfortable and relax; because the body gets rid
of muscle stress and works on balance the levels of hormones in the body
(Penedo, 2005). Hassan and his colleagues (Hassan et al., 2005) point to that
secretion of these hormones increases the result of physical exertion, so we feel
comfortable and quiet, and people are able to resist a new stress.

(Biali, 2020) in a study published in Journal of Psychological Sciences in
(2008) pointed to that some inherited genes represent (50%) from our happiness,
where hormones and neurotransmitters are responsible for our happy or bad
feelings, and there are five of the major hormones and neurotransmitters in people,
among of them are dopamine, serotonin, oxytocin, progesterone, and estrogen.

Hormones change in response to sports exercises, which are considered as
factors of endocrine system stress, and they cause noticeable changes in hormone
concentration (Surati, et al., 2012). The sports exercises play a major role in
mental health of the practitioners. (Abdulrasool et al., 2020) mentioned that
physical games have influence in causing some physiological changes that serve
mental and intellectual health, and help to get rid of depression feeling, reduces
psychological stress and pessimistic view of life, in addition to reduce the level of
forgetfulness, tiredness and anxiety like serotonin.
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Serotonin hormone which is shortly called (Hydroxytryptamine) HT-5 is
considered a monoamine neurotransmitter that is synthesized in serotonergic
neurons in the central nervous system and in endogenous chromaffin cells in the
gastrointestinal tract (Jones, 2003).

(Yong, 2007) pointed in his study to that the amount of effort and money
spent in searching for drugs that change the percentage of serotonin in blood is
much greater than what is spent on non-pharmacological methods such as sports
exercise; since sports exercises increases the function of serotonin in human
brain. Regular physical activity leads to increase firing of serotonergic neurons
that make physical activity practitioners feel fun, and gives their bodies more
amount of energy.

Therefore, sports exercises have a similar role to antidepressants through
providing more serotonin, which reduces life distresses (Wipfli et al., 2011).
(Yong, 2007) pointed to that aerobic exercises lead to create a state of better
mood among players; because they lead to increase of hormone serotonin
secretion, whereas (Dunn et al., 2001) mentioned that aerobic, resistance, light,
medium and strong exercises may reduce the symptoms of depression and anxiety
as they are considered to increase the neurotransmitters responsible for our
moods.

The results of various studies revealed that aerobic and anaerobic exercises
lead to increase beta-endorphin in the blood. The level of this hormone secretion
responds to the intensity and type of exercise (Sharifi et al., 2018), where high
intensive sports exercise increase serotonin hormone secretion, which indicates
that some influences depend on changes resulted from the intensity of practicing
sports in secreting serotonin (Zimmer et al., 2016).

Badminton is considered one of the sports games distinguished within racket
games at the level of competition and entertainment, as it has witnessed a great
development in the recent times, and great efforts were spent that helped in
spreading it. It is among sports that may be practiced at the level of individuals
and groups with their various age categories and physical abilities. But this sport
is considered one of the extreme sports at the level of competition; the higher the
level of performance of the players and the competitive position, the greater the
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demands on their shoulders in terms of physical requirements such as endurance
and strength, and psychological requirements such as competition anxiety and
concentration (Telfah & Bani Melhim, 2017) conducted a study on a group of
untrained females for (8) weeks, where the results of the study showed that
badminton training may improve a group of healthy indicators, as badminton
practice led to entertainment.

Medium intensity resistance exercises are defined as the muscle’s ability to
work against low external resistance to medium one (65 -75 %) and to a long
period with tiredness delay (Qawgaza, 2019). (Tsutsumi et al., 1997) indicated
that both the high resistance programs and low density have a significant role in
improving fitness and psychological performance. (Hamedinia et al., 2017) also
indicated that resistance exercises have a positive influence on serotonin hormone
secretion, but this study did not define the intensity that the study sample has
practiced.

We conclude that most studies agreed on that sports improves mood (Al-
Ajrab et al., 2015); Bartholomew et al, 2005 & Rokka et al, 2010; Berger et
al,2000; Ensari et al, 2017), and increases the ratio of neurotransmitters
(serotonin, endorphins, etc.) (Sharifi et al, 2018; Hassan et al, 2011 ; Oliveira,et
al, 2007), but the studies didn’t deal enough with differentiating among the
various sports in the ratio of these hormones secretion, and which is better the
aerobic exercises, medium intensity resistance exercises or fun games such as
table tennis, badminton and football. The researchers chose the badminton since
this sports became popular in our current era, and many of the society members
practice it at the entertainment level. There was also a great demand to these
sports by players. Here the study came to compare the ratio of serotonin hormone
secretion among the aerobic exercises, intensity resistance exercises, and
badminton exercises as an entertainment game, and which is better in increasing
serotonin secreting as they are considered to improve mental health of people.

This study attempts to compare the level of serotonin secretion between
exercisers of aerobic training, resistance exercises and badminton as a recreational
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game, and which one is better in the level of serotonin secretion as potential
triggers for decreased anxiety and depression associated with exercise through the
effect of these sports on the level of serotonin secretion.

Methods:
Participants:

The researchers adopted the descriptive method since it fits the nature of the
study on a sample consisted of (3) groups: group (A) consisted of the Yarmouk
University long-distance athletics team players(aerobic exercises), their number is
(5) / males, and the average age was (21.4) years, group (B) consisted of the
Jordanian national weightlifting team players (medium intensity resistance
exercises), their number is (5) males and the average age was (20.9) years and
group (C) consisted of Jordan national badminton team players(medium intensity
badminton exercises), their number is (5) males and the average age was(22.5)
years. All groups are homogeneous concerning age, experience, weight, height and
mass index, table (1). The study used serotonin level measurement test (Nag.
Blood) in Al-Arabi Medical Laboratories ~Amman-Irbid among the players before
and after doing specialized physical activity for one hour, while maintaining a heart
rate of 65-75% (moderate intensity rate) within one hour of exercise.

Interviews with the study samples were conducted to obtain the players’
consent to participate in this study. A questionnaire was distributed to the players
including personal information, disease- free, injury-free, height, weight, age and
years of experience. Instructions before the test were explained which included:
avoid having some foods and drinks that increase serotonin hormone secretion a
week before the test which are (eggs, cheese, pineapple, tofu, salmon, nuts, seeds,
turkey, milk, coffee, ice cream, Avocado and milk drink, chocolate, hot pepper), not
having sex, sleeping enough a day before the test and avoid having sedatives and
psychotropic drugs. On the day of the test, Al-Arabi Medical Laboratories took
blood samples before practicing physical activity. After that, the players did the
physical activities under study. The exercise intensity was controlled through
watching the number of heart bulbs that should be between 65%-75% of the
maximum heart rate to every player based on his age according to the equation (220
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minus age). As for resistance exercises players, the exercise intensity was controlled
through controlling weights and number of the heartbeats while exercising. The
number of heartbeats were controlled every ten minutes of the exercise by a watch
that the player wears while exercising. Exercises were conducted at the same time
of the day to all groups, and the laboratory technician took a blood sample before
and after practicing specialized physical activity under study.

Table (1) Arithmetic means, standard deviations of the sample participants variables
(height, weight, age and years of practice)

Variable Minimum | Maximum Means Standard
Value Value deviation
Agelyear 20.00 25.00 22.50 2.07
Height/cm 167.00 180.00 172.60 5.98
Weight/ Kg 55.00 65.00 61.00 4.18
Years of practice/ year 2.00 10.00 4.60 3.13

Table (1) shows a description of the study sample participants through
arithmetic and standard deviations. The arithmetic mean of the lengths of the
sample members (172.60) and standard deviation was (5.98). The arithmetic mean
of the weights of the sample participants was (61) and standard deviation (4.18).
The average age of the sample participants was (22.50) and standard deviation
(2.07). The average years of exercise was (4.60) and standard deviation (3.13).

Results:
First hypothesis: there are statistically significant differences at (¢<0.05) in
the level of serotonin hormone secretion between pre-tests and post-tests
among practitioners of medium intensity aerobic exercises group (A),
medium intensity resistance exercises group (B) and medium intensity
badminton group (C).

To test this hypothesis, the Researchers was used Wilko-Kson test to compare
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between the pre-test and post-test of the groups (A, B, C), and table (2) shows that.

Table (2): Arithmetic means, standard deviations and Wilko-Kson test to
compare the level of serotonin hormone secretion between pre-tests and post-
tests among practitioners of (aerobic exercise, resistance exercises, badminton)

Exercise | Test | Number | Average | Sum of | Arithmetic Z Statistical
Rank Ranks Mean significant
Group pre 5 1.00 1.00 86.08/ Nag | -2.00 *.033
(A) post 5 3.00 15.00 | Ng//150.56
Group pre 5 .00 .00 Ng/ 108.14 | -2.02 *.043
(B) post 5 3.00 15.00 Ng /138.90
Group pre 5 1.00 1.00 Ng/ 81.44 -1.75 .080
(©) post 5 3.50 14.00 Ng/ 114.18

Table value of (z): 1.96 Group (A): aerobic exercises, group (B): resistance
exercises, group (C): Badminton.

Table (2) shows values of arithmetic mean, standard deviation and (z)
calculated value between the pre-measurement and post-measurement to compare
the level of serotonin hormone secretion between pre-tests and post-tests. The
results showed that there were statistically significant differences at the level of
serotonin hormone secretion between pre-tests and post-tests to group (A) with a
statistical significance (.033) and group (b) with a statistical significance (.043),
and the differences were for the post-tests. The results also revealed that there
were no statistically significant differences at the level of serotonin hormone
secretion between the pre-tests and post-tests among practitioners of group (C)
with a statistical significance (.080).

Second hypothesis: There are statistically significant differences at (a<0.05)
in the level ratio of serotonin hormone secretion among practitioners of
(Medium intensity respiratory periodic endurance training, medium
intensity resistance training, medium intensity badminton).
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To answer this hypothesis, Kruskal-Wallis test was for comparison of the
level ratio of serotonin hormone secretion among the groups (A, B, C) and table
(3) shows that.

Table (3) Arithmetic means, standard deviation and Kruskal-Wallis test for
comparison of the level ratio of serotonin hormone secretion among practitioners
of (moderate intensity aerobic exercise, moderate intensity resistance exercise,
and moderate intensity badminton).

. average ¢ Statistical
Exercise Number | Mean Rank | . X L
improvement rate Significance
Group (A) 5 12.60 Ng %64.48
Group (B) 5 5.70 Ng 30.76% 7.95 .019
Group (C) 5 5.70 Ng 32.74%

Group (A): Aerobic exercises, Group (B): Resistance exercises, Group (C):

Badminton

Table (3) shows the arithmetic mean values, standard deviation and ¥* value
between the groups (A, B,C), where the results revealed that there were
statistically significant differences in the level ratio of serotonin hormone
secretion between the groups (A,B,C), where group (A) (aerobic exercise) came
in the first rank with an arithmetic mean (Nag: 64.48%) in the increase ratio of
serotonin hormone secretion. The level of serotonin hormone secretion of group
(C) who are practitioners of medium intensity badminton exercises came in the
second rank with an increase ratio (Nag: 32.74%). The level of serotonin hormone
secretion of group (B) who are practitioners of medium intensity resistance
exercise came in the third rank, where the increase ratio was (Nag: 30.76%).

Discussion:
First hypothesis:

The results revealed statistically significant differences at the level of
serotonin hormone secretion between the pre-tests and post-tests among the
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groups (A, B, C). These results due to that the physical activity practice affect the
level of hormones secretion in people’s body like serotonin as a pain reliever
resulted from physical activity, where it helps balance these hormones (Hassan et
al., 2011) (Penedo, 2005). (Abdulrasool et al., 2020) pointed to that regular
physical activity leads to cause balance in secreting certain neurotransmitters like
serotonin, which leads to improve mood after practicing physical activity. The
study results agree with what (Wipfli et al., 2011) pointed to that the hypothesis
of the increase of serotonin secretion is a physiological result of the regular
physical activity that works to increase release of serotonergic neurons that make
physical activity feel fun and happy and gives the body a great deal of energy
(Yong, 2007).

As a result of physical and psychological stress in response to sports
exercise, studies indicate that the anterior pituitary gland produces complex
neurohormones reactions at the same time, as these neurotransmitters, including
serotonin, stimulate protein, increase blood pressure and increase blood glucose,
and this contributes to increasing strength production and the rate of muscle
contraction and energy production (Sharifi et al., 2018). These results agree with
what (Weyerer, et al., 1994) that the low and medium intensity physical activity
improves mental health through releasing hormones such as serotonin and
endorphin responsible for people mood.

The study results also agree with what (Sharifi et al., 2018) mentioned that
resistance and aerobic exercise increase the serotonin hormone secretion, and they
agree with the study results of (Rokka et al., 2010) that high and medium aerobic
exercise improve mood among adults with a preference for medium intensity
aerobic exercise through increasing serotonin and endorphin hormones secretion.

The results reveal that the level of serotonin hormone secretion resulted from
practicing medium intensity badminton is not statistically significant between the
pre-test and post-test. The researchers due this to that mental, skill and physical
requirements that fall on the shoulders of players whether on the level of exercise
and competition which it can be the reason in not reaching the increase of
serotonin hormone secretion between the pre-test and post-test to statistically
significance. The reason behind that is probably the exercise and competitive
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positions among badminton players increase the requirements fall on players’
shoulders such as physical requirements like strength and endurance and mental
requirements such as competition anxiety and concentration. All of his seems to
affect in some way the level of serotonin hormone among them especially since
the sample of group (C) are national team players. And They are under great
pressure that may reduce their enjoyment of activity, which may have an impact
on the level of serotonin secretion, This result agrees with what was indicated by
(Ismail, 2016) that badminton takes on a dynamic character which requires a
continuous interaction by the player to deal with the various performance
variables to achieve positive results including the player’s ability and capabilities
in good performance, while he mentioned that badminton players have a high
level of flexibility and agility kinetic. All these physical and mental requirements
put the player in a stress and relaxing state, which may have a negative influence
on the levels of serotonin secretion.

Second: hypothesis:

The results revealed statistically significant differences in the serotonin
secretion level ratio among the groups (A, B, C), where group (A) came in the
first rank, group (C) and group (B) came in the third rank. These results can be
interpreted in that aerobic exercises group (A) reduce the absorption of amino
acids by increasing muscle absorption, which leads to an increase in the chances
of crossing tryptophan (an amino acid that has a role in the formation of the
irritating neurotransmitter serotonin) to the blood-brain barrier, and thus the brain
has the ability to release serotonin (Patrick et al., 2015). In addition, medium

intensity aerobic exercises work to increase the total volume of platelets, which in
turn leads to an overall increase in serotonin levels in the blood plasma. It is
scientifically known that medium intensity aerobic exercise activate glands’
response particularly the pituitary and adrenal glands, and they stimulates them to
secrete more neurotransmitters in response to exercise stress (Duclos et al., 1998).
(Meeusen et al, 1995) indicates that the repetitive aerobic exercise for (30)
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minutes daily increases creating serotonin and Nutritional representation in the
autonomic cortex and brainstem, and this supports the theory that aerobic
exercises lead to higher levels in serotonin secretion. In general, it can be said that
physical stress is associated with a decrease in cortisol levels, which is a steroid
hormone that is secreted from the adrenal cortex in response to stress, where this
hormone is a barrier to physical performance as its increased levels lead to muscle
breakdown

While exercising. Therefore, reducing cortisol levels is ideal for the athlete
(Bizlift, 2013).

The level of serotonin secretion of group (C), who are practitioners of
medium intensity badminton exercises, came in the second rank with a percentage
(Nag 32.74%). The researchers due this to badminton exercises work to regulate
serotonin levels in our bodies, as badminton exercises lead to make cortisol under
control, which is another hormone associated with stress that the body produces.
Although of this, the level of mental and physical stress among badminton players
is greater than free aerobic exercises such as walking and running because of
physical, mental and skill requirements fall on players’ shoulders while exercising
and competing. Therefore, these stresses create more stress which in turn leads to
secreting more serotonin which is a barrier to release more serotonin (Patel,
2020), and this agrees with what has indicated by (Telfah & Bani Melhim, 2017)
in that competitive and exercise positions among badminton players may increase
the requirements falling on players shoulders such as physical requirements like
endurance and strength and psychological ones like anxiety of competition and
concentration. All of this seems to affect in a way on increase ratio of serotonin
secretion level among them.

The ratio of serotonin secretion level of group (B), who are practitioners of
medium intensity resistance exercises came in the third rank, where the increase
ratio between the pre-test and post-test was (Nag%30.76). The researchers refer
this to muscles’ stress which is greater among medium intensity resistance
exercise players, which indicates more cortisol that prevents big increase |
secreting of neurotransmitters such as serotonin, as (Sharif et al., 2018) indicates
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that aerobic exercises are considered to be better than resistance ones in the ratio
of secreting serotonin because of the great stress falling on muscles, as (Flora et
al., 2016) indicated that strenuous exercises lead to reducing serotonin secretion
through increasing the level of Cortisol hormone which opposite to aerobic
exercises.

These results agree with what has been indicated by (Hassan et al., 2011)
that aerobic increase secretion of neurotransmitters in body, and agree with what
(Rokka et al., 2010) indicated that medium intensity aerobic exercises such as
walking and running are considered better than stressed exercises in improving
mood through releasing more serotonin.

Conclusion:

In light of the study results and discussion, the study concluded that practicing
of aerobic exercise; resistance exercise and medium intensity badminton increase
the level of serotonin hormone secretion. The level of serotonin hormone
secretion in aerobic exercise is higher than resistance exercise and medium
intensity badminton, while the level of serotonin hormone secretion in badminton
is higher than medium intensity resistance exercise. In light of these conclusions,
the researchers recommend to encourage the society members to aerobic exercise
since it has an important role in improving the level of serotonin hormone
secretion as neurotransmitter which has a role in improving mood and reduce
stress to people, conduct studies dealing with high intensity sports to show their
impact on serotonin hormone and conduct similar studies of the influence of
physical activity on other hormones such as endorphin and dopamine.
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