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Abstract:

Difficulties in understanding physics lessons, challenges in presenting specialized and computational content, limited alignment between content and the
educational level of schools, lack of attention to students' errors, failure to use modern teaching methods, shortage of educational resources, absence of
laboratories, lack of utilization of simulation software for instructional content, inconsistency between subjects, and lack of coordination between physics and
mathematics curricula have resulted in students' misconceptions and confusion. Identifying and addressing these challenges in physics education plays a crucial
role in improving educational quality, which, in turn, enhances students’ academic performance and success. Providing appropriate resources and equipping
laboratories facilitate experiential and practical learning for students, which increases their motivation to learn. Therefore, the present study aims to identify
the dimensions and indicators of professional development for lower secondary school physics teachers to propose an appropriate model for Irag. The present
study examines and identifies the dimensions and indicators of professional development for lower secondary school physics teachers to propose a suitable
model for Irag. From a research objective perspective, the study is applied in nature. Methodologically, it follows a qualitative approach and is also classified
as applied research in terms of its purpose and nature. A total of ten faculty members in educational management and educational sciences were purposefully
and selectively interviewed. Additionally, data collection sources included library resources, documentary evidence, electronic materials, and relevant theses
and dissertations. In the section on inferential statistics, the grounded theory method was used to develop a comprehensive theoretical framework. The findings
of the study indicate that there are numerous opportunities for the professional development of physics teachers in Irag. One such opportunity is the
advancement of educational technologies, which can help teachers utilize up-to-date tools and resources. Furthermore, international training programs and
experience exchange with other countries can enhance teachers' instructional skills. Support from governmental and non-governmental organizations for
professional development programs is another opportunity that can help secure necessary resources and funding. Additionally, the establishment of
collaborative networks between teachers and educational institutions can facilitate the exchange of experiences and best practices. These opportunities

contribute to the qualitative improvement of physics education and enhance teachers' motivation for continuous learning and professional growth.

Keywords: Professional Development, Physics Teachers, Iraq, Grounded Theory.

How to Cite: Al-Shammari, A.S.H., Mosavi, F., Kaviani, E., Eslampanah, M. (2024). ldentifying the Dimensions and Components of Professional
Development for Physics Teachers in Iraq Using the Grounded Theory Method, Management, Education and Development in Digital Age, 1(2), 237-252.

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0009-0008-8858-5555
https://orcid.org/0000-0003-3552-8991
https://orcid.org/0000-0001-7088-7127
https://orcid.org/0000-0002-3446-0588

JUzs pas )8 drwgi g v 90T (o oo 4 g

VBT Ll e b VRO A L dy 6 VR Y s K3k g VEX70F/+ 8 1lie Jll 56

O gui &) G158 5 S 3 [yl S (149 3> Arwgi S 4l 9o g Syl (Il
by 0019

) olisle S ¢ oDl 3151 oK1 oliile S sy e o350l Catppito 05,5 ¢35 il {0 g yatl chen 3lo bl ais )

! oliilo S ¢ ool 13T olKusls coliile S aly ¢ g0l Capdo 09,5 luiily ¥ comge SSl,5 .Y

Ol oliile S e cadol oljf olSzils wolisle S nly ¢ oMl a3 5 uales 05,5 o)sbisl {5 LslS pledl ¥

o] obiilo S ¢ oMl o131 ol8tily olitilo,S dly ¢ bjg0l st 09,8 ¢y bokiasl Doly oMol 550 ¥
frnkmosavi@yah00.CoM :Jgtue osiu g S Sl Canni

LXVCCS

ligel il clalbad 4 degi pae ¢ wylde (Bjgel paw b a8 lgize b, ¢ Sluslxe g (st Clae &) 5 JSS! o5 o> lae Sy 53 (6)lgd
Sanlanl ( gyd o Slyten pae (wyd (cloie (il and clal38l o5 ) edliul pas @Eiislejl 395 ¢ b 90l mlio d9reS (g5 (sl gy 5l edlitl lais
Syt 3 Seid sl 3 il by 5 (i ol ok igel 1 (a5 Gl 5 bl Canynl 5 & s 3l o2 b b gy Al
los 5 (275 652k dpolSiylojl 545 g cslio @l (1,5 ol L g sl SIS I g0l Sl (s (slaciBge o Sl pos SljEl 4t 13 g (ol S
Glad s dnwgi sla 4adli g olul oLl Gua b pols dloy ol ply wed o ial38) 6050k (el 1y bl 05l sl ol 45 g5 g0 St 3900 350 (sl
4&»9.: dLm ua>L~J 9 .)Lul ‘SJLAJLMA) 9 N ).ol> uu_kag).x &3.\09‘0 ol 045 Pl}ul ‘LBI)'C )9»5 L;‘)’ wl.uo J.Lo 45‘)‘ )9]4»0 L J5| A.sz?m 0)9d d;)d u]).u.)
Cygo & gy Blod a4y pols guisd.cunl (63,8 Gua blod jl doslis sl Glye jauiS glp conlio Jao &) jolaie & Jol dlawgio 0)9d S50 o)l ymd (sldd >
o 855 )8 alas 350 (S g Kadin g0 4 58 Ve i pgle g (sl Cappte Ll ol ez o sl (28 Cmlo g B Ll 15 S
bl ol 50 ol osd 48,5 00 Ladye (sl Al g o ael bl g (S, ooll (gl BlulS wlio jl p3Y (slo o3l (g9l zon g @lio i
P Sond lwd by drwgs gl (oL oty &S als olis (B GL" ol 00 48,5 0 400 bty o3l a5 b, Sl 6°L> Gl 4 ol cwd cas
G 32 oot IS 03l G958 wlie g byl 51 B aiS S8 lakre a0 Ll so 457 Cansl (objgel (slagsyglid ws)y dacusyd cpl 5| (SO ) 3939 5l j9uiS
ol | (g 8 5 (F9> slooles Calox 35 plalro )5 sloloe +l85)] 43 oo Wl 0 105 (sl ystS b Sl Jols g lalli (obj90l (slooyd
el Slamwge g lymd o (o) Ked saSd dloul (ol g oge AS (KeS 5V drdg g @lio el 4 Kl o &S Canlacusyd K03 5l 15 (lady> dsgs
K8 d.))B 4.:..»9.: 9 d)s.)l.: dl).: ulol:m b).ai.:l ‘).ul)ﬁl 9 A_i)).ﬁ u»)yci uﬁj dgake A .\u‘yu,o LQM)B Q’l b&m)m L&:bw IR 9 ULJ)DU J.)l.ud.: .\;]};L;o

Dly 033 dy i [ 51se 0t S48 e (IS > drasi 138 §lgalS

g it Dl 0013 0gud &y 3lye jouiST b lod (gl drwgs (sl ddlge g dlal SLolid (VFAY) oo pe ol pMl cpledl ¢ SLglS SOls ¢ somwse sdex §lo dll e ¢ g yould] 1 B30l 0g20
YYV-YOY (V)N (Jzud pac 10 dewsl g jijgel aig o

eoe®

sl 485 50 (CCBY-NC 4.0) (215 b gillas ol31 o s> &gy allio oyl )il ol odiuny b &y sleito allio ol )Ll Gois oled VoY © 105 35 5 jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0001-8091-1856
https://orcid.org/0000-0001-8091-1856
https://orcid.org/0000-0001-8091-1856
https://orcid.org/0000-0001-8091-1856

\?'V JL«: ‘f}} O)Ls; LJ}‘ 09>

dosdo

Pl > S 53 (ool 2 olass (5 YUy €S58 5 St by o (o 3l o0l im0yl 395 (oBigel o Ao g e 4y (o pus
b ede Qo Ly b pd S oy 3 3 Ikl Vg (S pae « b (bjgel Olelu 398 canlite (li9al LIS 5D leass &by Cowydl
o b by (shatle 29 5 olSiiylo] S pas «S5b puyd Slelo b QIS p Slgsan pas ol bjael Bial I (8.5 alold (S5 oy ST Sl
dize} g glio & syt pie (RiChit & De Almeida, 2024) 5,5 il ysls gadge cMSute 5 o Lills Sl |y Suseb Loy 5 ol s e (Sinlenl
Ot 9 e A1) ol QB o> IS )3 (90l 2313 Sl (390 T (S5 5 g Layoned ld Sl o3listl kimss (3L 4l 295 cbigel sl
ol S35 sy S Gl 1 g ale s Ly 5 ¢y (S oo 55 3)lias] Vg oo pe Sy ibo] Slelis 555 canlito ¢olgal L2l
00 5 ol Al o (Simloal ¢y L Lo (shiao 395 5 olSylol 228 pie «Sujid > Slels b OIS oz Sligan pae (S (el Slanl jl 88
(Richit & De Almeida, 2024) 5,8 & yols gad90 OIS0 g b il ol oo |y 58

pis 9 2eLBL )l 4y e Cumdy cul el gl Soloe g i (Sloyigrar pas ) (3L &l (Bjgel S Sl daely (ke e
dxsly 5 ohlSen b Jolos 515 00,5 g3l lusl ) 5 650k sl b slacuosd gy plolro sizmen Cusl 0ad figel 3l 4 el pumlie gomo i)
Ol dlts cpl g ol 00 S50 650k 4 ligel Sl Mo talS el ale llae coplin e (o igel Sl 03Il (S i ob K58 o lols el
Dlisl yf slo gt (2l g (o0l e i Slyram pas ol 5 sl 00 155> igal Gl sz 1y Bras w88 9 Sl olyan (23l o>l 3 i g Sl
g uslio 0 )9lite 365 51 (56 gl 11> bowgi ey iy ) 2b Bl Ll 00d (25 6550k 5 ae (slo Giulejl (553 5l Ble 5 ele ol (55 SIS
(Nalbantoglu & Biimen, 2024) cul 4l o |y Juass (6,550 pie daexiadlys ;I 251

(lrd ol (IS jgbndgd o (Sael (bjgel (5515 g st (sl Oylae (S (sl g o b ookl 3 (Ul pas g (5 5L LS il 2 0gMe
Geletu & Mihiretie, 2024; Ghafari Nia & Gharekhani Zadeh, ) 53,5 o 3al,55 5590 miaam 9 15 o 8l Jad (gl colbld 5 b Juwilis g Ladliaiel
sspetio B ey (slouds) 5 st el lolas st 5 036531 Ltal3El (lolas 3,955 5 0psbito ¢ bisol (slb s yp @l 3 slakeo (clanugs SlB5,] Cuonl (2024
(Saud, 2023) sl anlss 1y g3y 41 9) 29y (oBig0l s 9 2o B 55 Ul oy g GBj90l CadeS cgu s

Olodre (sl gy sl |y (e laalpd g w300 U5 35 3 1) S8 5l e s sl Olelee B9 5 (6 5Shen 5 ()50 g (b o Cuo b iz o
onte Dl B plales 5038 sl gy 5 (Bjgel Al )3 SYL (sl & )lee g G €8l )> (sl |y e hoel CudsS dgua cBlogl cal b il o ol b
ot olly 5 oligel (b L Lol ¢ objpel (6l o 5 5 g Ml 58 i ]y 355 (slaoliaiol g b suialls oty o2 5 0 Glir ) 0 1y B9,
o 05 5 Lol da & ylgo s o G &S 3,1 ,l3) ] 4y Sup lyd (Slab drgs bl (RaNT et al, 2023) ausl il |y p3¥ 3,Sles 5 4k,
sl )] Jolds (glad o drwgi Cpin m 2055 0 )l)8 odlaiwl 350 (ylysde (glad x5 Slas g oyl CurS o8] el H Sl S ol )0 g sl lyd glad s oy
o3l 3 (3lotiodlys 5| (535 0300 9 il dinge slisly > B30l (5913 5 I (Sl Sy & Brg 9 UBiel Bt s )Sogy da gy b plsT ey (sl &)l
{Liu & SUN, 2023) cudl g5 90l o

Uimg 50 (WAR) el g lye b5led,S oy |y goudge ol st slal bl 51 Sy a8 ol 0sid plogl ladeo (lady> drwgs diso} 53 (g3dnto sla yimg3
P& gyeb 4 )l dg3g (gyblize Golds g g i WDSgy o &S Wl LS g By podY b ol ledse (gldd s drwg ) Saly )y 4 25

Erfani & Amini Mofrad, ) cul 4,5 1,8 Jgl olls 5 4, Kan b 8, Lie Jdo (055 3,500 )3 g ConsS Coglgl 13 (uyd (oS )5 plre obj,l ¢ g 5,595

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jims pae 53 dnayi 5 S5l ey poke

&y (AbdulRab, 2023) cul axtls 45T aiej cul 5 (g syl Cupadl 1 900,80y 0S5 9 G 08 3 |y (labes (Gle > dnuags (Y+1Y) e (2020
3B (VoY) ) Kan o S35 5 (RaNi et al., 2023) wlod,S sy |y oM (a5 Loty el oo 3500 5 clb > (oS3l clocglad i (VYY) o, Kan
s 53 loles (£lad > dmsss (Y+YE) o, an 5 gl (ZhaNg €t al., 2024) Glosls )8 adllas 3,90 sl 5 jio ykiod Ll U3joel 3 1) Bloles (248> dnusss
Copde &8 3l oL (YYF) o)) an 5 bgjgle Limgs (Sah00 & Panda, 2024) wles,S auli |y glaie cpl 3 Ubjeel cauisS p o 1l 5 03,8 oy |y dlawgio
(Yo¥F) ol )en g (wldl copizman (Manuzuna et al., 2024) s> Sl 1) byl cuidge S5 oo (sldd > slodyghuns Sl 5y b 3 Hlodrs (51dd > dnusgs
LI g il 55 6,500 olllae (Ballenas et al., 2024) s ls dawgio 0y93 lakae (slad > 8y p ite 15U Slojlo (650 g timgh Simyb a8 wioh oL
ey dnngi Sl Colan 13 5yt slocslyil (VoVF) olSan g colgl g o Jlo )3 cilaily 45T (Gled o dnnngs &) G (labas o500 Cpmnl 2 (YoVF) S
inte 5l dnrgs ol 48 Wil ()L g 03,8 ulos 1) lades (18 dawgi G938 Camdg (Y- YF) o), San ¢ I (Kaya et al., 2024) wlosls )18 oy 3590 1 laes
GMb > dnsg clostiolad (glia] CuiS 4y (Y-VE) logily o (V-VF) Kb 5 5115 (clojimggy cules 5 (Allen et al., 2024) cusl azils o] dsi> cblso
dnwg 35 (YoVF) o, Ken 9 $YBU (Batova, 2024; Geletu & Mihiretie, 2024) xlaslsyy o)l (s, a3,y 1 by o)l Slislue (85 5 lokes
Sl dagi (qw)p 4 (930 Olalllas ¢ olngly (Sladindn (pl 2929 L3S () (Edge Gledre dnngi ()8 Lol 3 1) Gl pledne (sla Sl
S5 e Jai & 905 loles jlog)S (nl sl > drnst o padlE oy yculjl (Takalao et al, 2024) wlashy glhe )58 53 S5d ol
Slgicse Caled 5 45 il dta ) Gngly cal Wliglys a9 48 0 1) dg290 Sliios B Wl S 5 (og0s G (938 S oo Ao o e
A3l S o] Clidos sl
bbbt b sl o0l plogl |y (el pps 4y il s glily 3 1y lakeo (1> drsgi ojoel o (sladlae ) 55 (YVF) o Kan g buyd
Shrestha & Acharya, ) ail ool 3590l (slajls (sbuwly jd canl 2B 5500l (slacusyp g mbe @l 5 ol Ll ¢ byl 5 3,555k ¢ odjael (slaasliy
» Ll (Richit & De Almeida, 2024) s &l 1) caslio Je (665 JS5 Cam b 13l 4l plobes slojls b (S35 bl eilisen 50l clo o, 3112023
5 o @l 5 (sgm Sl sl 00,5 Uy 5 (3590l 035 53 IS o 5 35 p03 (18IS 4y e oS (lod S EMdno b lalro (£l > dnsgs (3l )5S
5 Sinlon pae b g Cun [l 1) (90 s 5 Sl g9 31 39 0280 sl ) p3Y (sl by g sl ladguaS (el (ol (slasls 4 655l sl
g waass lae @l 5 JSS! S oy lae Sy pd (o)lgss (Obeid & Jasim, 2021) sgi 0 o3 o] slo asbp g (bj9el slo i (s (5 B jLuls
pie olStlejl 295 ool @lio 3318 e slo by 3l eolitl (Jad jaal Sl (slallad & drg pae wylie bjgel s b e glsiee bl ¢ Slslone
bl g weplie Cuwpdl S orie (23l (190 b s (> Ao G (Kalaal (109)0  Sloen pas (o) Slgtme (il slaliSl e 5l ool
0390 CSojud lywd (sldd s dnwgs (cladoly g s palyds aie; do Jle oy Ban b ol imgh cplply L(GUindulan, 2024) cul oxd oljgel il (o3 )3y
g Comsy las 905 5 loaoly 5 W yualy do aizof do o ol st b b 5 ool 45,5 15 e 3l 9 e o Joo ) ooy gl o

ol 01 &1 D)5 Glys 59dS sy canlio o 1)) 55 (6,

GRg R (owlind w9,

(S 30 gy sl 0l plodil 5lye 50ulS (gl Cuslio Jio Bl 5 Jol dlawgio 0)90 <S5 )y (gldd s dArws (slaadld g olal lolid CBaa b yiegs ol
oy g sely dadymly cgldilis (glaiw) ( Jo balyd Slolis Jold oS onds eolaiwl (40)s8 o (wglydl Jao olwl y obasedls 4y ka5 (g, 5l oS dsye p> .ol

b S 6l Jte ¢ oS dloyo y3 ol aibly anbl (gkai gLl U g osd (g pglaen (aKih ¢ olal 5 ps b a4l bslodes slaaslas )b jl odly .l (y55e

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f"‘ JLw ‘vjl O)LJ tJ}l 09>

Sl 0ye y3 ymlall e yimgs ol anlas Jols Waodls (613,53l il odd 03l maesd 3lye 5ouiS b lywd (sylol dmely 4 islow g, 5l ool
so 2B 5 alpl (858 Sl & gy Bl (RS dlose @l el 1 s)lol ancly Pl g S5t Car (oS A po Al 4yt L Ll 55 (0 )8 oy
2 corlie sl o3l algy g 41 03,5 S Su3d (i G148y dngi dine) 3 & (e g 8 S 4 (IR 5 2l (B o5 39y el ] ABb e S
w5 4 g b I o ) Gl (ool Capto atd) b by ole 510 )3 e sl Jlo 0 ozl Jilis olal (858 Ll (slalne aims )18 L]
wdy JB s Ulp ol (dpasd aid) el gl 5 S i )38 ) dines 3 iy Gl sy Cluogad g Lalpd wilgi e Wl 035 S oS i
anl plsdgs (o ()5 0590 3 ple i O plgie A e (sldd s dnuwgs B S (039008 g eode 0y i 3B Bam 15 8,8 18 ki de g6l Cu e
oy cpl )3 A8l 422l 1y g8 dngs b b )3 (o (905 b (ST L g 0yl aiiles 5 g ((sbjel Capnte i) b baspe EMans b (i (5,8 L
pole 5 (sBigel e sl o Jl iz o 3 oolitl By A g, 5l (KD 5 (il alp] plaasiis 5 5 8 i 5l ealitl b i 3,90 a5 dssi gl
Oygo & dxlas (Seo BB ()5 4 phl Cus )b (gl )3 anbas jl ug ya ploxl l u SKdingly )5 )18 anliae 3)900 (LIS g Meddd Cjgo 4 )E Ve Sy
a3 5 S (glo 0dl> e (el ()13l 3 1o g2 (5 S b 4y 00 ool (o LB s 2290300 (219) Bl 3 5 Laome 3 dalS 4 dolS” 2 9 20 6
plEl anlao (o Silinghy & yge 3 Al po (e 135S o Oygio ite BB (g2 35 Sllas baoes ] 1 4 B e 03l Jlal o] Jlos g 4 o 00> (g
2)lg 1ol &0 4y )5 o JI33l o5 Lo 13 55 LBl g 03,8 jgloly (b 4 plaBl anlas (o Sl &5 S0 5 dlo e (ad 1> g 03,5 ool by 4
Sy parde Jolpe i ay il Lo deg glb anlas 3oy 5l b ool ()] gan ) g Slisl 295 3l s o 03l il g a5 )3 b e 5y 05 g 00
b Culd 3 939800 pl [ lo (y2Sly [ S Jols 5 aomss ataly dnd el )5 allie) (2les bl el dizn Laul b o o Ll g )9o0 () M5 S5 gl g
e iz S el 3,500y > 4 idod slaatdly sl aid S Ly g wanlie sl (gl sysme (6155 g 0nd plrl lmooly o ol s 4y Jus

ol 03,8 )| yly00 (gled > dags (sl |y (Shlosuiny ¢ Cudgasme worge (il ABMS S5 b Limgds )b 1) aliie molgx )0 5,08 culild g 009

Ladl

g o 85 ol g igai 5 a5 Ipl @i 0RO al it (5 (AF+) 85 F 530 (15+) J85 2 ecsylol diged 58 Ve ggoome Jlenj Jpo b
4 (5)lel g ¢ st Cundg dize > it (ol 5 olaip (S p Jolse e & il Sllllas )3 St 25 (IS ysbes 2, 5 3o s
51,81 381 a8 sad o Gl mjss ol el a5 ¥ AT ) YL g Jlo 00 JIFD o (15 ¥ A¥e) Jlo ¥ YD (a5 ¥ /Y ) Jlo YO VD sl 00 g i 095 dus
(olel Wgad 3131 7N+ M i 3 Al adlllas 390 Cumar 53 ol (g Sy sorimd U Blge ol (5,5 )13 Sl ¥O IV w095 1 (5lel wiges
Bg05 OMuuas prans 457l 4S5 ol e St (65355 STyde (ghls (FAC) 485 A 5 0yl ot )l STyae ghls (V) 485 ¥ wliws oyl 1 aiiens Jle Muass gyl
) 005 s 09,5 o> 4 (&S sl Ll 51 gyl Wiges sl il glize el g olayd Casl ySas Yl M gedans b 31,31 g5 ol YU Jlony (650o]
26l Al mje5 &8 ol a5l e 5 (VAT ) 5V g Jlo Ve N0 5 (a3 ¥ AV+) Jlo V0 JIVe (& Y oY) Jlo Ve J1D {ja Y ) J o JN
ol 89S i yob 4 (¢ )lol diges

OLgSwly (B U Curon (b e Mo yd 9 (Jlgls8 @39 ) Jose

ol 2o I3l LS Serer b (S
5. 5 Slsye Comizr £33

v ¥ b

Yoo \. faerne

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jozs pas 53 arag 5 S5l (s pite

¥ ¥ JL s Jive s Casnidy
JLo o JIvo

¥ ¥ SV Jle 00 JIfo

Yoo \e. &9‘“""‘

g \ o)) sl s s

A A GASs

Yoo \e. o

Y ¥ Jlo J & ails

g \ Juye Jio

Y \ Juro -

¥ ¥ S JleYe Jo

Yoo B poes

22l yo cpl 2.8 o plolid 1) Calises wunlio g 03,5 dalllas |y nodly Cilasum yob 4y Riimgh o] )3 48 ol dlis 030> a,a5 )3 als po gl b (6,388

e U3 1) jb (PSS gl 05 Jgdr 950 aibla s Waodld () 40 (02 )50k b (19 9 2950 (SIS Jiwe 5k 4 (cagede 2y

LS @Y Joua

oo 3,

ol S (oo Ay 5 Slejle S b 4z |
ale (850l slaceulow slx Y

e sl e (sB50] slraslyy arss ¥
b Jlo plio s y9lenl b ¥

sld 5 jgel STl dangs 0
loyglive g (paas laps JoSas 7

425 g Ledo b s Slo] v

s g phite (SS90l lmey50 (615 A
shos 225 5 5350l (slaaelip anass A
g oy Glabg Sl eoliiul Ve

o lions g b il a5 )3 25 )lie 0 G925 W
dyillanil (g ool (slaliad sl VY

293 5 sole gl 4 (qu o Al
Olgel s (23550l slajls 4 4z g VY

S Sles (e slo o))l axmg Vo

e cret bl | sloaSs ol 1

o slasie j3 (5595 4 G195 VY

Sesd Gigel b b ye slagiaghy 5l ol A
Sz S g LolSails b (5,00 o5 14
Sloyzs Jobs 5 63k slaggls olxl v
ogel Sl slas lastiul 51 BT il A
3504 9 yeimes el Y

Ao sl Cunde 5 siyael vy

S mlie 5 e slacglor Ye

2ol GrelS )5 5 (caass loe s 352 vo
oSl 655 slacilu ;s wal 3 vs
izl g (bl sl les anugs vy

Soib 09> 40 Ao 9 Buiod 4 B9l YA

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'\‘ JL«: ‘vjl O)Ls; td}‘ 09>

Slayzs Jobs g el slag e va

e slatlle g ol 4 4y v

ol 9,055 5 (el )| S ARl

asllplole (S5l Sim s ol Yy

sSi9el Se 5o plaasis g olyglie j5a> Al
hoe 90l slaaely asngs Al

s 4785 5 53905 slrcus b (g3lupal Yo
Olred Slowz 5 Sy, cdlos 4 4z kg
o 5 SIS g (5 p9le A Brgds vy

ol g oslgls by (5, Kan YA

Gl o 9] Soasl y Axwgs 4

s O esloizl 5 (slab > slaaSs ol f-
e S5l ol (5,155 5 )

530l 5 Gl o5l (5 pslpnl b Al

WAz Gl gl Nt ori ng sleasl s ol fY
il 5 T (o2j5el (sloeyg anmsgs Al
OlSen 5550k slaog 5 JeSeis Yo

Sl Jols gl comlio glalis sl 5
eloizl sla los aswgs o ol 5l coles v
ESTRISEE JURRRP VRS RS A
sole 5 (S0 Jols loasl s axugs A&

ole Sl g b jloes 5155 2 o
550l alin 51 SOl Sl sl o)

izl Sl g )il (s3lopalyd oy

S e laolgn g DliES 4 §r9d5 oy
alyslsi 5 ol oS 5l culos of

ole clalame 15 5i90l,l5 slaces b sl 00
o Sdas S35l g G lajle dnwg oF
Ol (o Sl 5 IS 4 22y oy
el ol s oolgils b Jebss oA

ool 50 (8559 9 (S 3 slaasl ol 04
ilme 9 Ml (sla gl axmss £

Sosd 059> 50 (sele slagiagh 5l cole> #A
Ba olws gl mentori ng slao,ge LSis £y
0390l lgime (Sl yigsd 5 (2l 4l

ko 42,75 5 6590015 (sl DM (5510012 al
Sloyzs Jobs 5 6ok lagls sbxl 0
ol g e SS90l slodsliy (a9 44
ol 3,533l 5 (23] plas olox! 4l

isel 5 Melli slogs Son anss FA

shos GlaolS) 55 saass bjsel slaoy90 )35 74
BR93 9 (sole plie sl (2L Sl v
Spd pledee (paads laoy S JSias v
o globs) 1 5sle 4 Brads vy

09,5 (y97me (HHSIST gy 3l ool b g ke lible g 4 malie cpl wm dsye pilend ool b8 e b (9 9 JEtume job 4 manlie ol

b (gai0g)S oyl oo (09,5 Lm‘_‘j on bloyl a dagi g paie lidle Cygo 4 jb (5188 gdls 1o 43 00l gl Sl punls «gygome (613505 gdls o 13 g oo

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jozs pas 53 arag 5 S5l (s pite

o ya3ls g bl Cygo 4 (gygome ok ol b Ladye punlie Conl "G5 s (clabys dxwg 5 290" g0 ol )3 45 395 e ploul (6ygmme oy Sl edlizl
30 L5 |y 5y9e (GHHSSS @l ) Joio L oo il

Sy (5SS gl Y Joun

L o pealie >l S
V. ¥, 0,77, YA o 3 65k lp eollae Lull slml - laee; Ll s
19, Y9, Y-, 8¢, 07, 00, #A, Y-, V) SR g Lhyeel Sgur sl (58 e
YOF, YE,TE, YO, FY, FY, 00, O, 8V, £Y, £¥, £F, #9, VY oyeel sbaules g mlie (s3lupal e Lyl
Yo A XYY, YR, B, FE, F0, £2, FY, FA, 08, OA, 03,8+, Y, £0, £V, V¥ Sojud ) 5 Cules g CuiS ol
FAEFRRVRL SR JRL SRVRTIRLARPYR SVR AVR A 0 A P -0 470 790 SV & PR 02 Oy yolans Sgnge 3 Sl43 > drwg  alslae Luld
¥4, -, ¥4 ks
V8, Y, Fe, FO, £5, OF, £0, £V, V) Oo90) 5o (lwaSis g (5, Ken Cughs
Ve AT YL PV FE, OF, 50, 8, 29, VY 5ol g s ol d e ssle s al,
1,10, Y0, ¥F, Y0, F1, FY, 05, £Y, £F, £0, #4 S5 Gl ilediaily g anngs
Ve, VENO, VYL YY, YY, YV, PN PY, PV, 08, £V, £9, VY O 5§ 5ol T el )l g cugis leasly
TLOEL VA A, Y, YO, YA, YA, Y, TN, YT, YT, Y, Y, F9, 04,00, 07, 0F, 00, 5ol g (hygel cudS sl

I AN A4 42 N R AN A

Iy So3ed lpd (lad > dnwgi )0 (gl dine; K cdny jo ilodd (gais09)S Ladpe (sl el g ol &y 5L (6)l8UST gdls 1o j3 o gl yoxinl waplas (i oyl jo
sl Jio 9 900 SLl aasld g sl o Pare (B 4SS by I eslisul by (el yo 0l basye porde cuiiz ol 5 el po ey e LS
Z.)}a}":L;o djl)l

(Al (5 1555) §lye 55 S 328 (lmd 14> damwgi (ogpdo Joo £ g

ol olal Koo b bLs)| Slxpog loaslin) >l -
Vol Gldym anwg Slal b Sipd ok melie ol Ol ool meolae S0 bl aass Gl
5 o 6ogld 5l odlial petne  slajlie @l 5 s Jo glagty,  Wlie o Glagts, e slyie
LLijl ol 5 spls el andls Jels bl g0 )8 oS sl Jba Sy
D, o
Yojlws Moo amwy olol Lo BT LT s ale b gl mle a4 gejmed Stoiase
g «slad o Olbls )l e A a5 e Supd o lbid iy oGS S ele S b s
bl Glrsy 5 gl o il yiss
313 pdiane s (gl 550
Vi sl B 5 Gyl Sl by g s slaghsy Sl ol RSOl slagts, bl Gy sle ©)les
5 ale 5 onTl hume 5 Jlb S0k lagiy, wile WS lag sl slagts,
peiies LI Gltiy ol QI ln (gl slacspglid S 8 (e Oty ey
N S oolawl ojeel sisu il g ol
Yol molio qoaass Gzl olul b olS,l5 5 ijgel looygd ,0 &S5 0  (panss  glaoys o S8yl edans (gl48 > drg
SISl 5 (Slatiy 5 Gl sl lee s IS Sy sl (e sl slaoe0
) Sl ysre ol laeyss s (sl
nentoring laol§ I
Y slesle,; Sl L ol ysld 5 sole mlio a4 Wb los wopnl a4 gwpws mlo 5l eolatal
5 oSl 5 @l (el Al Al s (2Bisel i isel lalay slag ks s
L) aaks il Ve 5 lacls whise]
3,10 s el

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'\‘ JL«: ‘vjl O)Ls; td}‘ 09>

Yo gl dmg olul Ll ohed on oblo)) cbaSid obyl  clesS  JSits  gldSed ol gl o o) Ken
g Slile Sl et i Glag)lSen 5 Slaps Jobs e S8 xSb bl
frions LS| (6135 Canlins el Grre Pl deulias L)
Sl Sl
Yoo b o paans il slull Gy 50 S g sl a b gl slaghy, Sl edlimul  coB @y B 5 5 558
Sletdy g gl 5 (s x50k Hgd Bes Gl Sele> g o
2,18 ks bL3 )| ol ¢ oo ol 1Tl
GRSl slalad
iy illas
Yoo e s psly bl by GRS s b xSl b slal e S5k Lo
5 e slals 4 axg il el tals sl b camiline iy llanil SOl g Lsy xSl
Loyl ol Saa s sbjls & axy Sl
2,18 oo drwgd EN
shipel sleady
slaasby (e
09 9 SR
Vb drwgi qpaass b olull 0,055k g conlio (Ll pllas S prils 9 bty el e (2 3,975k 5 b))
5 et gl el (5500 Ghigel o5 slp petes danys Dk S lehs)l
oo L5 | (65 Canslies wSlee  sla )l
N i sl Lo
o Sdes
Yol Gl anwg sl b GU Glariy 5 Jbo gl 505 polp gl 5 Jb ol ple ol Sletdy g gl
O . sl Gy9p e g e sl Gplenlp (BT Sl 5 Jb
e BT ol Jb mle S5
2,18 s bL3 )| sbosloy; arwy
Sl el
559!
YU jle b blal Kool plas b 5 s lp cnber slocwlw moy  sbbawlew e ool g Gl cnlw
S5 ok aaiilen b ol (65,0 o)l galex 3 slecelw b colex
Wil s 093 bigel glacllab 4 L g Sen cosE shle>
Siny deelfiils s
Sl oS
Yoo olatiy 5 pbe olal b oledbl 65k slacdlopj @ pwtes 5)sld glacsle s wg sla s
5 eie gl axeg sl 6908 s slp Hisel e s axwy Wbl glesley; 559!
bl gxSolk b sbeslon; s Sl
3513 prditae o (9] gk
s el
i9el
YU sl o)l bla)l Koolalplas b (g, 80b a5 05l obml K28 b K28 4 g Ko, ol Slojle Kin 8
s 0bl Baed (o g, 9 Slojle ©5b
ol e o yoslalole
GxSl e
loaslyy «yarllplole
009 5 SRS

Sy losng cueal 5eJde ol > (adld g dey b sl ol Sy alay 03ld 4yl (g, 5l ookl b g slye slein] 5 (Kiny diee) 4 do g b ¢ soavite Jdo ol

sl J3ye3 0 S5 e (gldd > drwgs

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jozs pas 53 arag 5 S5l (s pite

Bl g 695 5l (5 158 slb 4Bl 0 Jgua

e o i ol sle i N
Gl 555 (sole 5 (SBisel slails R e R S oy

Ol sl Gl 5 0 psline slaaali
390l sloels )5 (5135
Slides sojsy o S i 4 s 1935
s> oo Sgnte
ole DMl (Slayz9,0 5 550k
el 5 Sl 5ok slalazme ol
o g ol asile o slalen 2 55 e
Jlezes mlie 5 (55900 slacs yslid 4y (oo yiawo i3l glacaler § mlie gilupal oo Lol
oya> 5 Hyo laole sow 5l slazog 5 b coles
Sl slreysd 5o re slatlly 5 il 4 4z
By 475 9 )5 2 (Fie 5 pF0k laces B olxl
Ol O gl sloaSs 5 (6050l pals> [t
S5 N e 53 aadS Sl len 5 LaolS S 6,135 Soied Ol 5l Cole 5SS o
N CedsS sl )] gl peiae 3935k 5 (23 pllas
Ol )5 Il i g lgy coodls 4y a5
Ol 3l coles g 0 5lie (sladal s ol
Olalee (B350l aie) 1o oyle g LolSils oy (5,500
O nlinl g conlin (Sb9el slacSle ) 3929 o 5 SRk ln wslhe Ll b ol sl Luls
STk lp el eloinl g (Sin )b (sLaS o9 ol 3
Ololes (slad o axwgs 3l (35900 slaoles 5 2Jgo Colex
2555 ) e 5 ol (B0l lacuslis 252
o9 S0 g LwolKadls (pw)lde (o S5 Julas g (5100 SRo% 5 (39l 5ot Sl Bl
3934 H09% 5 ool slaosly g DldbT 4y (o s
48> g sole slaglojle 5 el o5 law 5 50>
Bl sraslyy (b o 5 L g anlr slajls 4 ax g
Ol sl s2a SlaelS)5 5 (j5el slaoy9 5135 Ol potes Sgete 5 Slad > dnng S Al Lals
Ol m Slo s Jobs 5 (6 T3k sloog 57 JuSis
Ol Syt 65 03ll (sl sloyes slacolsl 6,155
hos slacallad g 059 p (e 550k Slates B olnl
S5 ey ey 50 Ol lagiagh 9 Gaiod 5| Solex
iy Slawdo b baolladls 5 ol (e Dbl ol Soigel 5 (5 leaSd 5 6, 5en Cu gl
O 5 298 Slagsgld 5l eolinl 4y (s Bagis
s 6l ldlops 5 oms (6o sloaSiess sl
Ol iz o Sloe I pads 5 (5550 slag b axwg
S 3 shelss sla s 5l el G50l 5 o5 ol 0 s slss o -l
s (D900 looyg0 sl 2l g (b
Ot shigal (slagsyslid 5l esli
s 0l B0 (SBel laylile i g Sl ol ples)
Olygel il Qi g Jelas ol33l
S5 N (g S by, die) 50 paadS slaelS IS 615 » S5 Oled Sileniallys g dngs

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\?'V JL«: ‘f‘g: O)Ls; LJ}‘ 09>

s 6Tk slaces $ sl

e 5 (glacs o £ |

Slnasd sbojsn 5 ool Olibod o 8l 4 olyes 52985
Oligel zls oyl als g s lae Sguge

igeliils sole slacaibse s Slpd (2ol

o Sl Sente slad > axugs

Oisel s 5550 5 5Gens 520k

Sy ol 4 g0l ials (coedddle 5 05 igl33l
gl lgizme d5up g dpaz (uils 0y

S By 5 sole SR s

ool 50 (650l g gl Sy ol

S50k g 200l an 1,8 05

sDi9el (g slacsglid 5l eslinwl o Gl bl il

o g 650l al B el )| g Cagds EX)

SRSl g higel CodsS ol

e s

0 38 O i 3 e § oS 0 98 (D3] BTk § s (S3luen! B

Fastae ol d
O30 3 S14 > drgi
97 By
WO podes 5 :
Olywd ST 40 > dxwyi 3 S0ug
35olen Ca gl
igeT 33 Siludly

[‘ B2y

S o3 Bl
g,nao .L-Ql).: Sbw!
IS sl
N
330 Sl 2 2Pl
SR 3 Migel

IG5 Ol g (S 3likioilel § drwad (S 570 9 W BT B 50 (ST e

oy

S0l g gl Cuded” (A Sgug ool T B 5l g o gl

81y 35S (610 cawlio Jio &l joliie 4y Jol dlawgio 859 S 3ud ) jasd (5148 > drwgi (g A LS g 3l gLl oyl oo .Y UG

3l 0313 3,509, (wlw! g

S5 4o g Sy

B A8 KeS lodeo ) 015 o0 45 ol 5390l (slncsyglid 1) davcas i ol 5| (o 3 3539 3lye 9 1 SKosud lywd by Anwgi (sl (3L slacus

Do Glalre oy gl los sl 4y yoie Wilgi o (K00 (sbayedS b luyon Jols g (adliy L;éa)',ai $Wooyed (6,155 5 ¢ cpizan WS odlaiwl joya mlie g a3l

SleaSus sl (ol ogMe A5 K8 p3Y dodgr g wlio el 4 Wlgi o 45 Cenlicsp 103 5l 5 (S dmwg sladaliy | (9> pt g (9> sladles coles

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jozs pas 53 arag 5 S5l (s pite

labro 03501 (I3l 5 38 (500 (S dgute 42 Al o Wauo b (] 295 e Waoged (ke 9 Sl o5 4 Wl e (sl Slawge g old o o) Kan
S SeST (63,8 dmgi 9 5153k s

Gy ohed YL 035l 5 g dacgd ol 5 (K S KoS ol ol Cuddge 4 ASlg5 o 45 )0 Dy Iigd (B «Sopud ol (1B dnwg A0T)E
S oslisal 5 objgel (sl idg) 5 £55 et At 255 sale g £l 5 )b (25 Sy 6353k 4 dede plabes I (gl sl 355 (Sl oo S5
s @9doe ABLS oo &8 Sy lsis 4 35 Ghag 9 Uigel Sl anele 5 ool Colas S S8 Su5b o> i Sl @ Wl ey il (slaosed
oS amd e 1y Sl ol lebre 4 Jloes (b0l (slaoygd g T (gl lio 4 oyiod ISl cinl 2 ogMle AT S8 lobne Culen g 5295 (Ral38] 4 Wl o0
S oo S5 Gl gl dnngs sladely B0 2l sl pSotiune larl lgie 4 Wl igh (pl S Iy (g pod w3 lad)loe g 3 & e

Erfani & Amini Mofrad, 2020; Ghafari Nia & Gharekhani Zadeh, 2024; Kaya et al., 2024; Khakshour) i Slibss gols dwlie
31 oolizul cute b saimalis 4l ol ) lseel 4l €8 Lo 5 680l Ml g Cute il gy ol & Wad e ol ol imgh wulp b (et al., 2021
Ol by dmnsgs Jdo )3 L )5 slas)lpe da peiomen 5 B slacslos day b (condiivns bS] adlllas ol il 58 uis)'}{l 2 M slo gy g onel sbasyglid
ool &) moiine i sglody dalllas (] A SaS g8 (Bjel Slosyskd ) ookl 5 ey g S Bg) 308 9 £l o ol il ol Sl axgi )l
A8 oo o)Ll s (slac)loe g Ll (Sl 94

Cadbge )> (S (18 el Wul2 3 ligel s (ol 5 oalyen & md e (LS Sl gy dnl b (VoY) 05 B 0,8 5 i (5)lid 3o gl duslie
adlas pl g dales Ses UJ;;',J plas > Jood gun ‘Ol}yid;;b Jlbd Jobss g <8l s (Ghafari Nia & Gharekhani Zadeh, 2024) sl J’;jy,i
LS oolitol (Bj50] (slags gk 3,8 o lSiie g LB (sla g 5l sl loles A8 o 4T bjg0l (g slaigy J o3litl 5 ury5 (sl sbg) (lo)jgr Sl
5 S SoS Sopd hjel eitu il g calin Gilidl 4 Klgi e Sigel b clagyolis 5l odlital S Cuedd dgn a0l il 4 See JSB i 4 Ailgn b
J975 b Orizmen (6596 S b 590l @yl sl 5 plalre slaclon g GBI pglie (Sluyjgre Amd Sl (6pS0k anlyd 5 Sl ok 4 ]y el il
Ol 8L (g (slagsyglid ) oslial y> lalae (bjgel Wb (sl o dnngs (S el ) (S e (Ko jgal il g lale Ghpdy 5 alhen (gl (SSj9el Pl
w3 gl (gl 3 ol slajl & 35 sgboar wiilyn U g Ll (3j5el (slagsg) 5 Wojlil (i b sl Kb

S5k 5 Ghigel b 39 il gllae (sladely 2 (5)laline ysbo & ALl o lode (Sl dnusg Also) )3 Hgo g culio (sl pual) & Amd e UL eSS
Oil38 o ylmn yily 5 e lee dguty Cuwl G5 s (gl > drwgl gl canlie slad paly (dlal g ol Cucal saimd Ui Jbolixe g (548 dayly opl 15,108 30
4 el il (suiedddle g 03 (I3l g (el Gl 5550 5 isaes SOk comst Slobs) dgste 0w S8 dxogi (ligel S ale slacudiye § Oyl
i dlaily ol Cute sladaly alox IS 58 ple

dons ylgi oo Bl pl 4 dogi LS o AST lodee (gldd > dawgy slraoly Sl (0 ole dbled y die g 431)9155 b yaly 4y dogi Gygps g adl oyl
)38 6 650k g Ghjeel CudS p a BB ok 4 g e plals (Gl dngs 3 ()8 Hlej &S )5

P PP s 4 bl a8 Su5d ol 4 il e bulpd cpl 09 wal b (glaine) caslio bl bl (gl8 > dxwsgi syl Jge gl (gl oS00 e &
3T ok (gl4d > dnwgi (claasly slynl g (b )3 (claie; Jolge 4 dogi g pi Bl ol Wb Ao oy o) @l g A8 S \lie (Mb > drwg cladaliy
5 Obigel CubsS S0 4 Bl o ¢ i BRLS g camlio S35 slaolialel aome ()3 (Sl udS Ale canlio oBjgal slacdloyj g2y o plgicds o)l

S SaS g5l

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

VE Dl s oslad el ey55

eSS Slyliuew g BolS) ()15 g (pogad 5 (Hgd ks o | Shedg g o Coles (Jioud wlie g (bjgel slacs)sld & oyt Jolis bl o)
)3 48T lolre (glab s dnug slaaclyy sl g (b ) Lulyd il dagi )00 al fl e 58 ey dine )

I Cales 5 clwd o Sy Jol5 5 S0k csloogS St o pmnas slnolS) 5 bioal (slbogs (o35 ke o alslae byl & am o i 4l
drwgs sdsly il g (b 0 Jolos pl & dogr Caedl Bl oyl a8 SaS glad > drwgs godyl) ae ! & Wlgi o el sl ing} 5 Buiod
3 155 glad >

Cuwlio (glad ply Gl Cuenl y aidly ol il Lo ye (gldd > drwes sladoly ) ookl 3yg0 (glod paly b padiuns yobo d S5 5d () pd (glddy> drwvgs (pin o2
Sid e sl gl (a2 BB sk 4 Wlgi e cunlie o yly oS imd oo LS laaiBl (pl 30 AT (Gl > dngi aasly sli2ly (2 53 S5
L)1 36

15T S5 ol My (sl S5 5 bl <13 g i) Copmd] bl (ol ool "S5 > (5> s 5 39 sty () ol bl
Sl & g b bl (l el o 55 588 (555 5 pole o £ld5)] & 4L WS g0 oS ol ) kS S0 4 S & So3b e My drngi )l
Slad Dy gy ledre (gdd > daiogs alisee (o gy (owyp 4y (g0t Clalllas .l Hloyg3 s (slodlal] 563 ool jl¢ B g ole sladice] > Cd iy 4 Glye HouiS 93805,

Olpie & 09800 3,Sdes 5 b )55 da)loe (il Ciliste dlal Joli & Conl (agtiz g ok l)d S5 Glodae (S8 dang & A0 L5 Slalllas ()
SS90l 5l (el cord 25 @by 9 630l dgur0 4 Bl o gy cpl &S Bledls s g Blaslsy b higel )3 (gilw e b, Wb wn 4 Sllllas ¢ Jls
Ololae odiBdB (553 2 gy (45 md o S gl 5 Gl 4B 8 oy 3590 lalee edaBdgS (6L (Bof Sy L S adllas S
Dpdy Oy Gl il g yeiS o ol byld 4 as gl bl (glad > aswgi o gy cuslio (gilwosly g lesl & WS o 25T lles ol ol 5o

23,5 oo dl)] 5 blaiin Limgh ol 5 odel Cawd 4 ol wlel
Sl 5 paass llas Sl die 55 (bj90l Jold (sl (g slasbe, 9 550 il SO s (paass bjgel slaoygd )l p N
il slaliile i g (SigSIl slaogin (odigel sloginng Jold Sl (Si90l lio amwgs .Y
igal tils loe (6 553b dgute (sliwly ) (oylie 13 S 3d slaolSislejl sl p3Y @lie 5 Slies el Y
sl il sl oole pamlio | (5 3ae o Slp o295 sloeay 5 os slapialojl )15 ¥
295 bl g Syide slaofyn (b Jold psle plo g (00b) i) 13 38 OhlSen b (s (09)> o bLS) dawgs .0
o5 10l g ligal il ey slael (133l (clisly )3 0ijls 2)53 5L ) g sy g Sy > S
M85 dagi gy sl ey 5 maalie b s Uil lp jsel oS, )5, LY
S plobee hnd g 05 bl ololid 5 (g 5 (2590l ©ljg d5290 slacewls Sl A
Slhles b, Kaly powi gl ol )5 5l JSize olbanes” JSis A
$148 > axgs SLIl Lol (gl Su3d Gl Jl el (il plml N

lngs sy sl sl piY Jbo glio (ol g oy N

uﬁ'b).’é 9 ’S-MH&“

23,5 o0 (235 5 Sits wails) ()l Lo & gy ol Jolpe (b o &S Sl eles ]

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

J%JW}JW}}J)}&T‘QJLM

00)8 byl Sl i85 (B aiw g goled dllie oyl (5,55 50

&lo oyl

D)6 3y 2lio DLy S8z ¢ il dalllas pbl jo

Sl culos

Gl il o ol imgt oyl

ol b.,\g'.l)f C»LC) (.59M>| Jyo\ 9 ‘_y)‘y: Lf\‘“ M?)) Lyl Pl?ol »

Extended Summary

Introduction

The challenges in physics education in Iraq are multifaceted, encompassing difficulties in understanding complex concepts,
inadequate teaching methods, and a lack of resources such as laboratories and simulation software. These issues have led to
student misconceptions and poor academic performance (Richit & De Almeida, 2024). The misalignment between physics and
mathematics curricula further exacerbates the problem, creating confusion among students. Addressing these challenges is
crucial for improving the quality of education and enhancing students' academic success. Providing appropriate resources and
equipping laboratories can facilitate experiential learning, thereby increasing students' motivation to learn (Nalbantoglu &
Biimen, 2024).

Professional development for physics teachers is essential to address these challenges. However, the current state of
professional development in Iraq is hindered by a lack of access to modern educational technologies, insufficient training
programs, and limited support from governmental and non-governmental organizations (Obeid & Jasim, 2021). The absence of
collaborative networks among teachers and educational institutions further limits the exchange of best practices and innovative
teaching methods (Guindulan, 2024). This study aims to identify the dimensions and components of professional development
for lower secondary school physics teachers in Irag, proposing a suitable model to enhance their skills and knowledge.

Methods and Materials

This study employs a qualitative research approach, utilizing the grounded theory method to develop a comprehensive
theoretical framework. Data were collected through semi-structured interviews with ten faculty members in educational
management and educational sciences, selected purposively. Additional data sources included library resources, documentary
evidence, electronic materials, and relevant theses and dissertations. The grounded theory method was used to analyze the data,

focusing on identifying conditions, contexts, strategies, and outcomes related to professional development.
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The research process involved several stages, including open coding, axial coding, and selective coding. Open coding was
used to identify initial concepts from the data, while axial coding grouped these concepts into categories based on their
relationships. Selective coding was then employed to develop a core category and integrate the findings into a cohesive model.
The data were analyzed using MAXQDA software, which facilitated the organization and categorization of the data. The final
model was validated through expert review and iterative refinement.

Findings

The findings of the study reveal several key dimensions and indicators of professional development for physics teachers in
Irag. The open coding phase identified 72 concepts related to professional development, which were grouped into categories
during the axial coding phase. These categories were further refined into core dimensions during the selective coding phase,
resulting in a comprehensive model of professional development.

The core dimensions identified include:

1. Specialized Knowledge: Mastery of fundamental physics concepts, problem-solving methods, and practical
applications.

2. Continuous Learning: Access to scientific resources, participation in conferences, and ongoing education.

w

Teaching Skills: Proficiency in modern teaching methods, active learning techniques, and the use of educational
technology.

Professional Development: Participation in specialized training, workshops, and online courses.

Collaboration: Formation of professional networks, participation in conferences, and exchange of experiences.
Innovation and Creativity: Encouragement of innovative teaching methods and local initiatives.

Learning Environment: Creation of dynamic, flexible, and motivating learning spaces.

Evaluation and Feedback: Development of effective evaluation systems and continuous feedback mechanisms.

© o N o g b~

Resources and Support: Provision of financial and technical resources, including infrastructure and equipment.
10. Policy and Advocacy: Establishment of supportive educational policies and promotion of collaboration with
universities.

The model emphasizes the importance of creating a conducive environment for professional growth, supported by adequate
resources, continuous learning opportunities, and collaborative networks. The findings highlight the need for a holistic approach
to professional development, integrating knowledge, skills, and supportive policies to enhance the quality of physics education
in Iraqg.

Discussion and Conclusion

The study underscores the critical role of professional development in improving the quality of physics education in Irag.
The identified dimensions and indicators provide a comprehensive framework for designing effective professional development
programs. These programs should focus on enhancing teachers' specialized knowledge, teaching skills, and continuous learning
opportunities. Additionally, fostering collaboration and innovation among teachers can lead to the exchange of best practices
and the development of new teaching methods.

The findings also highlight the importance of creating a supportive environment for professional growth. This includes
providing adequate resources, such as laboratories and educational technology, and establishing policies that promote
collaboration between schools, universities, and research institutions. Continuous evaluation and feedback mechanisms are

essential for monitoring progress and ensuring the effectiveness of professional development programs.

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

d%’}”)’“"”jﬁd:j}"““;iﬂ“

In conclusion, the proposed model offers a practical approach to addressing the challenges faced by physics teachers in Iraq.
By focusing on the identified dimensions and indicators, policymakers and educational leaders can design and implement
professional development programs that enhance teachers' skills and knowledge, ultimately improving the quality of physics
education. The study's findings have broader implications for educational reform in Irag, emphasizing the need for a holistic
and integrated approach to professional development. Future research should explore the implementation of the proposed model

and its impact on teachers' performance and students' academic outcomes.
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