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Employing the deductive approach to scientific research in the field of Islamic
education

Abstract:

The study aimed to employ the deductive approach for scientific research in the
field of Islamic education. It used the documentary approach and consisted of a general
framework that included its introduction, topic, questions, objectives, importance,
methodology, terminology, and previous studies related to its topic, then five axes. The
first axis presented the intellectual framework of the deductive approach as reflected in
educational literature. The second axis clarified the intellectual framework of scientific
research in the field of Islamic education. The third axis dealt with the principles and rules
of using the deductive approach in educational research. The fourth axis identified the
steps for applying the deductive approach in educational research in the field of Islamic
education. The fifth axis focused on the controls necessary for employing the deductive
approach in educational research in the field of Islamic education. Then, it concluded with
the most prominent results of the study, its recommendations, and its proposals. The most
prominent results of the study were the following: The rules for understanding Islamic
texts in the Qur’an and Sunnah are as follows: The rules for understanding texts by the
meanings of texts, the rules of preference, and the rules of deduction. The controls of the
deductive approach in educational research in the field of Islamic education are multiple,
including controls related to who deduces, and controls related to on the subject of
deduction, and controls related to the deduction method.

Keywords: Deduction - Deductive method - Scientific research - Islamic education.
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The reality of the legal culture of general education teachers from the point of view
of primary education teachers in the city of Tabuk

Abstract:

The study aimed to diagnose the reality of human rights culture from the point of
view of general education teachers in the city of Tabuk, and to suggest requirements for
enhancing the human rights culture among teachers from the point of view of general
education teachers in the city of Tabuk, and to clarify the obstacles to enhancing the
human rights culture among teachers from the point of view of general education teachers
in the city of Tabuk. The researcher followed The descriptive approach, and the
questionnaire was used as a tool for collecting data, and the study sample consisted of
(376) teachers, who were selected by a simple random method. The results of the study
showed that general education teachers in the city of Tabuk have a weak degree in human
rights culture, as the arithmetic average reached (2.28), and showed that the obstacles to
human rights culture came with a very high degree of approval, with an arithmetic
average of (4.32). The results that the requirements of culture The legal profession came
with a very high degree of agreement, with an arithmetic mean of (4.38), The study
recommended the necessity of educating employees about their rights and duties through
awareness-raising bulletins and training courses, and working to provide a school climate
to diversify methods of motivation and job creativity.

Keywords: legal culture, general education teachers.
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Abstract:

The effectiveness of teaching physics using artificial intelligence (Al)
applications and its impact on developing self-learning skills among high school students
in Medina. The study adopted a quasi-experimental approach, where two groups were
selected, the experimental group (30 male and female students) that were taught through
artificial intelligence applications, and the control group (30 male and female students)
that were taught according to the usual lecture method. The study tool (Self-learning
scale) was developed to achieve the objectives of the study, and data was collected and
analyzed to reach conclusions. The results of the study indicated that there are statistically
significant differences at the level of significance (o = 0.05) in the development of self-
learning skills in physics in posttest for secondary school students in Al-Madinah Al-
Munawwarah due to the method of teaching (using artificial intelligence, the traditional
method),. Based on the results, the study came out with a set of recommendations.

Keywords: artificial intelligence, self-learning, physics, secondary school students.
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Trends in Mathematics Education Research in Saudi Journals from 2020 to 2024

Abstract:

The study aimed to analyze the trends of mathematics education research published
in six Saudi journals in terms of research methodologies, methods, tools used, independent
and dependent variables addressed, as well as the targeted groups. The study employed
the descriptive-analytical approach and utilized a content analysis tool to collect data. The
sample consisted of 58 studies published in six Saudi journals between January 2020 and
November 2024. The findings revealed that quasi-experimental methodologies were the
most utilized, accounting for 59.26%, while most studies focused on academic
achievement as a dependent variable (25%) and employed quantitative methods (80.77%).
Moreover, the majority of studies targeted regular students (75.87%). The study
recommended diversifying research methodologies and methods, paying greater attention
to other groups such as students with learning difficulties, and encouraging studies
focusing on 21st-century skills, creative and critical thinking, as well as exploring the
impact of artificial intelligence on mathematics education.

Keywords: Mathematics education research, research methodologies, independent
variables, dependent variables, Saudi journals.
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The role of the College of Education at Taif University in enhancing the skills of
university students, a field study according to some variables

Abstract

This study aimed to identify the role of the College of Education at Taif University
in enhancing the skills of university students, and to identify the impact of gender
variables, academic stage, and participation in student activities on the sample's
perceptions. To address the study problem, the descriptive approach was used. The study
sample consisted of (571) students for the academic year 2024/2025. A questionnaire was
distributed to the sample containing (68) paragraphs, and its validity and reliability were
verified. The study showed that the reality of the role of the College of Education in
enhancing communication skills among students was high, and creative thinking skills
among students were moderate, teamwork skills were high, scientific research skills were
moderate, and technical skills were high.

The study also showed statistically significant differences between the average
responses of the sample members at the level (0.001) in estimating the role of the College
of Education at Taif University in enhancing the skills of university students, according
to the variables of gender, academic stage, and participation in student activities. The
study recommended a set of recommendations, most notably providing a guide for
university student skills, publishing it to students, raising their awareness of it, and
developing a mechanism to measure university student skills and disseminate it to
university students.

Keywords: College of Education, Taif University, University student skills.
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The effectiveness of a professional development program based on Next
Generation Science Standards (NGSS) in developing STEM teaching practices
among primary school science teachers

Abstract :

The research objective is to identify the effectiveness of a professional
development program based on Next Generation Science Standards (NGSS) in
developing STEM education practices. To achieve the research objectives, the
researchers used the experimental method with a quasi-experimental design (One group
pre-post Test), and a note card was prepared for this purpose. The experimental was
administered to a random sample. The results of the research revealed the effectiveness
of the professional development program in developing scientific practices, technical
practices, engineering practices, and mathematical practices among science teachers in
the primary stage. The researchers recommend benefiting from the proposed professional
development program based on Next Generation Science Standards (NGSS) in
developing scientific, engineering, and technical practices in STEM education.

Keywords: Professional development, Next Generation Science Standards (NGSS),
practices, STEM education.

2025 pjo (1) 3t (2) 41 139 chaold dalalt &5 o) iimad! U



L1 ¥) Ao L pgladl las god (STEM) kel lisslos 2aais 3 (NGSS) pslall Jazell pslall sulaa e w3 Ges yslas aliys 2alels

é;ﬁ%ﬂ‘wﬂ.&:&;.a émY\WWE}L.J.T

Sl o Lty oy 1 isliny iy Toime Ty ppially (o 0,30 3 Jla)) gy
aegiall gl odb Uy sl lam V) s sLel) 2 el (658 n Janl Gy pochadl) 2ol
ST Sl il Jgosl) ol B el aghain oo frw (3 828 Iager Jdd U 2my )y
L Flally sy o) jelanl) &l Sl el

JSKCas el ashaie 3oy Cud amYo] mplid Ll (3 eded) sl am el 23y
Skl oVl 3 Tl @) sl wlhadl Bplad llsy pols Sty Lgadesy plall oLy ol
LAkl

el sotor ST dadl) Jad S35 bl B0 b aslall widas (3 A SloY) mlad) 2k
Nagle & 2019) &y G Ahky wladl s ddd pobadly wedl] Oselall Ztt Sy

.(Pecore

sds ez pa OF AE tladaiy polall s 12 i gl Adlol mylad) (olazaly

<y & (NGSS) Next Generation Science Standards esWl Ll pslall julae 2 xyLidl

spolas drele jules Oleia) (NRC) National Research Councileog=dd egdll st L3 e

BUL) o)l byl aklak 3y ie g Caall ) JUBYI ol e aedeald 53530 2Ly

The Gt sl SIS e 0685 (3D) sla¥l S 508 plisinl Leasts &g cpshall oidas 3

dpdibly Aadall ol Ledls (Crosscutting Concepts aSxadl w.2Llilly «Disciplinary Core Ideas
.(NRC, 2012)Scientific and Engineering Practices

Laslie] & cpslall plady polad sulas BL NGSS paldll Jomdl polall sulas peds sty
natly ((NSTA) pslall gulal 2:bgll &inedly ((NRC) gl sbogll ) 2anlsy Lol
Ao B Crall g Rog )l e polal) da Sl (3 Laslae] éy ((AAAS) polalt piid 2S5,
ik (3 iSuleney dalie Wil ooy Wy cdelally el 3 Rd ESK bl ods sy
NGSS Lead States, ) awtibly pslall Jl# (3 sl 23 522y cienl) ) Osinally Slawasdl
(2013

tst Sl BV 0 NGSS psldl Jml) plall jolas 045

2025 g (1) 34001 (2) U1 140 hrald dpodal) &3 grosd) dpradet dle



381031 o L pglall lan (5o (STEM) ekt Slaslos aid § (NGSS) palill Jueld pslall sulans e w515 Gn yplas alips 2alels
Goszl duam ols e o TRV PO R PR

Lt T~y Scientific and Engineering Practices A dibly Boodal) Slylakl 1 J0Y1 Ae)

Watson et al., ¢ ¢ Lead States, 2013 NGSS¢Bybee, 2013 NRC,2012) <l 2 ok

r o (2021

Al S5 3yl A yloll oda (3 0 G timdtb) (3 VS adg a3 2l A b

AlSal) sad Al - bl Lans abaey Lads Lok Bl 2 3502 5,80 ol aniy M5 s

{(NRC, 2012) 4 Jas)l olsle dead Alodocs 8oy S5 129

sal) Jredl daxrlyng oSy bty sl Bdas o Rejloll ol sy il plasanly gk

St A alslal Bl ekl sty QL Jos 3dST s SOV s ol e L

.(NRC, 2012)

by gl plasial Bpstibly Bealall 3L 855 @ S8 o il )]y Lol

ezl S Wl Gsinall (3 Lol i) Gsiall (3 a3l 230l Sloges Mg 250

LSty ligsdl ey Tdes S auledkly 250 My 2ealidl #5301y ST Slles

) o ke Sl 2laal et S @) SUL clas)y pladl LS (3 s

.(Bybee, 2013) au&5 J o>

olMey LUT ol o oS 3 gddy LU o e gl S 1L piiy S
gl OB gae B d 25 Bjpo 3 UL OF g pt Y1 L ) i e
{(NRC, 2012) LS Lalasuznl 86 Gt clapeendiy SUL) o5 s claldal) 2t
Bl oo 2wl SlgsV plisiinl el g S tgled] Sidly Slol)) plisaal
Lo clims Bpwdin 2L 2 aal) Jold) )l .SJ) Eldly oLl Slagy 34 ldag
B e peadly SULY Slegas o Oseldl el alsan) (S LW Osaall 8
.(Bybee, 2013) Slam) Lb=dly olebam Y1 plisinl Lgslasun)

sshi @ a3 QW OLY b e ) e el OY Tl g ey i) oLy
Sa=YU gl of cme 2l dagb e sgall dl) Ul Gud Olpends £aid dodall ool L
(NRC, 2012) & old=Y) Jo= wolaluza) Los of izl

pliil) 2oyl Gt Bbomy Lol il pslall Glys 225 OF ot 10y ) 3 BLEYY
& Sl 15230 OF OO e g Sy Bims 3all) s o B 355 e gLl
vl SISy Wiy 3 aoliadl o Ismdlyg il W UL (81t o Isndlly Oy cLagadt
- (NRC, 2012) &sLall sl £ty (sl [ 005 W doedall e

2025 g (1) 54801 (2) Ut 141 hrald dpodal) &3 grasd) dprade! dls



1.1 2oLl paall a6 (STEM) ualad linylon dais § (NGSS) plal uell pplall sulaa e il i pushas galips kel
szl dpam slee e s oY s s e

iaidly drakall osaad) 353 o 50d) A G tlayly ey Sleglall s Jswedl .8
g w2y (Ko Jolsd) o 8,08l SASH chntibly pskall (8 Ll )2 L il Lnjennisy
Jeosu SIS Osasing laglall e Jgamd) suaze j3lan Ogutighly cledall puasuiny GUS™
.(Bybee, 2013) Leis of S clgm olashall

f 5 Jozis JsCrosscutting Concepts (aslill) aiad) woaldl) mlloas Ul dadl -
s (Bybee, 2013 tNRC, 2012, p.84 ¢ Lead States NGSS(2013) (& <35 LS (Lo
tk LS

Alend a3y Canadly weladl b e Sy JSCaW 2o LU 4y e LU LT
ke 55 3 Jalsly B3l S

oo &) SVl Bdl S £y i 3 el ) BLad) e titdly o) L2
Gl VU gull) Lgalasanly dime Sl pe OV ol jlas) GU3 day oS cdaw ol SIS
NUSSLPS XWNEY

BoSU ol o) o ) 3 ol 56 388 e Gl I e 2SO Cdlly )3
sl gl allad) Sa e

NgaY o pllotl) 2398 faeg dulyll 48 ol Ly ddd g o cpladl By plladl 4
Gedibly skl 3 pasaad) gdl) sk

o 0 e Lemlig 2l Jols ) s3lly Bl JUis) a5 deles g6 toallly Bl 5
ol

& debow (LS s 0S5 ol sLs Y1 L (S5 g ad bl S)ps) IS e taidb gl S .6
Leb ezl by alladd (o

) Ve (3 S Loy Ol G b s caiaiall ol dalall 2dasY) G 2 padly ol L7
Lgegdy Blel o g dl> ol

& 2wl aladl 2y (Disciplinary Core Ideas) ey dwledl GV el adh - -
SHISH ssmal) Geadd) wgd) e NGSS psll ol polal) pulas S5 G (o5l Lodany
s3d2 IS5l ame blis e 5571 e Y U3 Gaimdy coluyladl M5 e (sl ol
ol B SO e K12 plal) ol Jorll Y Wby LeaSTyip B3al) s Tl
gy dnidly csladlly (o)W1 psley Bl psles bzl pslall 1 oo pslall ol & lanad
.(Watson et al., 2021, p.18) wlall layloss

2025 oo (1) 54001 (2) U1 142 hrald dpodal) 3 grasd) dpmade! dlt



Al ¥l Al Ll pslall (lae I (STEM) padad slunylas e § (NGSS) paladl Juzell o gladl julas he @38 Geo polad oliyy Acleld
Sogxd) e sl (e s émY\WWE}L.J.T

e S e ok ) Lol Lpaday pslall ol pslar Cugrd @) mlall e e
Q3 el kol 55, (STEM) obrry hlass) 25 Lo ng Ol Jlg dsdidly 2l polall liana¥
My bl syl e alall srall (3 aols aad) axlg @) obusad) e WU Jed slg

pkall dul)s pdd ot Lol Ny dwidly 2aidly polall g <L(STEM) s
Loty pn Yy 2lals ailas 4 om0 ) g ol ey laslan Lol g dntidly 2y
.(Dugger, 2010) &f;2 3, k.

iy Jl ar L cabs dsyled) auidly dedd) o) OF ((Ergulc2021) Js=yl cnog
Lo35é day U1 STEM aoles laé 3l ¢ gl s Clazal (3 28Lecadd 550ell5 35,200 (553 513
aSazs Wals (55 24 53 STEM aoles Clal ol o 0 o il s 2l Tslis Lales
Bysgannd) Bpall AU 43 e Ms B8ls S o pally (93U O (3 (g el sLasVL s ey
(2018 Ol JT) oV e (3 G i) o2 anudl Slersd) xeg 2030

ot pEy Jasjl ad (3 g 8 O13 SLsl My detibly By polal) YIS Ay
.(Dokme et al., 2022 ¢Breiner et al., 2012) &kl 2udllly jshadl oy o2

zlsly caliznd) 25 all e 36 sLag) sk 2oL of (Kayan, 2022) 0g,5Tg OLS nivg
aysb Blaal il Ogladl e Jgs @od A (red) ollbte 3,34 Lo 35 dalall (553
didly ookl o S Jo S ISe S e Begite ekt Sl-Slo] cdssly sl
bl g (i didls

e oS STEM les oty Of 2 (Kelley & Knowles, 2016) sy LS Lasss

L e el dl aulys e fad (Science) polell J# Gl G STEM V2 0 8T of (il
o oLl o (Fah) godes o cadlang sl Vg cleaSdly oLl gl dncall il s 3
el psley ded )l i Ldl(Technology) acad) J ezny  olaesdl ols dg L) v alill
ki) aooliadlly bzl anaty sliil (3 5 @) dared) Sl93Vg 359 xSV 56 Y1y (LY
OIS o dasg (ool clisly qanad Jo b ae 22902 (ENgineering) awtidl JI2 oz
Ahas) e wdin poead pdEy deidd) SlesVly DLl Ny askall (3 aeslis Zedid) pasnss
LY s i) (Mathematics)obob )l 2 Gl @ .STEM ode olawd op meddl
.(Honey etal., 2014) agiuladly & lad) lusl ) enasy (JSCaYy 26, laSl ey B

2025 oo (1) 54801 (2) U1 143 hrald dpodall &3 grasd) dpradet dlst



1.1 2oLl paall a6 (STEM) ualad linylon dais § (NGSS) plal uell pplall sulaa e il i pushas galips kel
Goszl duam ols e o TRV PO R PR
Vasquez, ) jSold) sy (STEM) wbei wlaa? o jaad SO ololll ol 13y

2 o) aolall les sbef al K85 Slujlall oday amtidly Gaka)l @lu)ldl (2015
Ol (NRC, 2012) &gl ghosll sl a9 (STEM s wliaa? oo o5 WISy (NGSS
B dibly doodall Slujlelly (aghos T O gmdighly clodall aunyls Lo oS5 il pskall Lol
et
(il (3) IS sy o(pshell (3) 2leal)
Lgalszaly Z3led) yshas
gl sy Lo dad
RCSVIOW{ o P W'l
Labed) xSy Sl ) alsea
(bl 3) IS ooty (psbell 3) e ol
J g bl 3 BLEY)
ko5 Leanly Slaslall S Jsad

il sty AlSCal 056 L Was iy Wlg)) polall abge ag i) ologll 3 ¢
sl 9n Bkl e BB ¢ anlall QL) s en plall e Cud) OF LSS (i Clgry Anels
032 Ty 398 34> L35 L(Ellis et al., 2020) LYl olrlaml ald k)l d)l 3 oM
t ok ST 29 STEM edei 3 &) 592y Jo> 5 wlezrg &6 (Honey et al., 2014)
e el by T deigl) 25 BT e STEM oo 3 2l bl L1
odadlly el et pserd Bealsd o Beaed 3085 BT Lo STEM ol 3 2l by .2
Awdibly Loy plel) gl Ladsiny 30 1V BT e STEM ool 3 iell ) .3

© N o UA WN R

Ol 1] CCSSM wleal U aSiall el oplal G 200 0 wlu)lld 36 els any

oI sl e sy 1) adl bl ) edae Jo i g Ol g0 Gral el
: Jo25 (CCSSM, 2010) 2ol ! wleoslolly coledl )l (3 gogdy o815

Ll e faally ASCelr g8 1
Lo Sly 3,4 sl 2

oA iy b dsy el ol L3
olol b il 4

2025 g (1) 34801 (2) U1 144 hrald dpodal) &3 grasd) dprade! dlst



1031 Ayl plall galas 5l (STEM) s ilislon deais § (NGSS) palll Jueld pslall splas e b5 in ushas gali kel
Goszl duam ols e o TRV PO R PR
sl S ) s plasaal 5
ECRURRUCISY NG
cane 330Vl sl of JSCAI e el T
sy S slad) 3 plasY) e e .8
1ot paasd) Je 2y STEM Gwbd 73U 2w (Hobbs etal., 2018) 95Ty s pis
Jradin Sy 1,V STEM wlaad s 355 »
et ol aad Jo ST 5 Sy des an) Y STEM wlaad )5 354 =
STEM s b o Sland B cp BY1 e oIS 2356 =
STEM et )1 liaasaal) oy ol 356 =
el il e ¢ erbedly ) @I o)1 s aj5eh da (STEM) s Lot
oo 4l 55 L sag (STEM) ekt Clial 334 3 wanily vedle WS4 nolaal) 54l
&5 (ChristiancKelly & Bugallo, 2021) 5By LSy Olamy S anlys i colullly S12Y)
Slwyledl did (NGSS) a3l Jondd pslall joles e 35 sgn shas ol el dnl) il s
Bl caodsiinly (sl mgll slisanl & auldll Gus sy (STEM) by (3 dwdidl
Credns (6) 5 c@ilaw V1 ey ol o Lk (60) o B, ) e 5655 g ¢ o ) 1A Do 51y
bl ool plasio) S sell pshedl el 3lg) T sl o pgboly calem M gedes ol e
RPSRURG I s B SR RVIRE I ENUE S RURERV-N PN BN
psbll V2 (3 gell psladl ST 8 ] o aulps (Duetal,. 2019) 09,5 Ty 93 55
e Pl @ auhll G Gy (dall 830 Jo (STEM) ©lsl g dutibly 2:adl
iely dlakas (25) oo 2l ) B 5555y (o) 1 lamSg UL sy Ll
skl el Aol o Ju L pSLal) nadall ) STEM s bt (3 T8 TTé e st
Auhdl e Cradall GU STEM audad (3 20l Mg s idly 2y Zradall ool Lal Cpend (8 s
b by A oo Sl il s (2019) Bl by lly el 2uls
bl iy (hawlibly dadall Slo)ldl 2 (3 (NGSS) pold) Lol polall jules o sz
Blay Oyl Aely chadas (20) oo Ruhldl Bie 365y (aandl el plisanl & Rl e
el o gbly cpolall adak 251001 8L olid) Blanly chomtibly Aadal) Sl )ladl oL3) 2o
el Lagie (3 sutadl Gobadl FLa) (0<0.05) BV (Sotms ks BSLam) WY I3 G 35

2025 g (1) 54801 (2) U1 145 hrald dpodal) &3 grosd) dprade! dls



ERREA P IEN N polall ‘_§J.u‘5.u (STEM) el Sluylos wg (NGSS) e;L&J! Jﬁgﬂej—‘ﬂ-ﬂﬁm e @sld ‘_s'wf_,hs @Uﬁ adeld
Gosmll g sl e $odl G s e 5
S5 A B S Blzaly cewdibly Zooda)l ljloll daadle Blay Lde e aglal obee
s ) bl

o (8 et pslall odel miae ) el sl (] i 135 (2019) ke 3l (3
ol el Adibly polal) Sl e plisianl e 12,05 2eid (NGSS) el fonl) pskall ulas
5SSy ¢ 2 A b Blawl U dely ¢ hosll gl plasianl @ Balll s Gubl 3y skl
Sl Osadsing pslall oles OF e 2aldl) 215 ©july chalany Lodes (25) o Bulpll) 2is
Brdibly pskall Slojlood) OO 3udas OF el iy LS cRgmng Ao gz Goryls Auwdibly plal)
psball Slujle plasanl e pslall edes ()i 858 8l Slia OF el comgly cRiaisis
bl

e B el psharl) el Blels i) (S el S Barlag ol dxal SN g
welts D)l o Bpenclibly Byedal) by Lall e V2 5 (3 (NGSS) p3l) ol plall slan
slsdly (Buslgll ¢ wsall aulyse  (ChristiancKelly & Bugallo,2021) a.l,> (3 STEM
Bpwdibly Beolall lojlall Oty pslall adae OF (2019) isis 23 3 iy (2019)
plall St plaszal e plall oles Cypad Bl dln OF il Comgly clind B
kel Sl lall e 3 sl sl el alel Sl o pbi(Du et al, . 2019) (g ¢ dwtabls
Gl dne U STEM s (3 4ol Mg dpwiibly 2l

Bl S Uy dssdl Slawsdl Gy ol 52 W Loy (STEM) b lis

Bl (5ol Sely cuoail) Sl pend 3 2ALL) B3y clalazal el e 6 sl i 3gen)

ool B39 pnd (32030 BL) 35w GBlen Ly Bpolall Slaasd) geo feal lagl)
Wlrlasly el s Slans an (onlis ) &2 G5l slasly il 2

(STEM) ke 30rlas po vgicSad sl lae s Lol e (STEM)ads 5kl
Glat Lgd pslall olae Ola)le (3 Crnd 3559 ) lalll aey olal G adedl O 3
(2019) s dnl)a9 ¢(2021) Jolilly (5 poid) dsl)39 ¢(2020) g6t 12, AS STEM eded oo,
Syims Ldd Bug OlU) s 26 gl 2oz Al il e CIF I PR e
Ao Ll gl odes o Llxs (13) oyl dsl o5 o NGSS julass STEM oty Colall 2,00
3 Lol ij < bl J3g (NGSS julass STEM e Js> Ol SO I e ALY

2025 oy (1) suadt (2) Wt 146 o) doodall &5 grad! domadr it



1.1 2oLl paall a6 (STEM) ualad linylon dais § (NGSS) plal uell pplall sulaa e il i pushas galips kel
szl dpam slee e s PRV PO OS PI
A Sl e padl M e elr) bz L6 (NGSS julasg (STEM pebaz Crodall 2,00
NGSS Ul ol plall julas e90 (3 casln¥) A M polall odas (s STEM pikss ol )2
rebs D)t (3 Cnedall S jaad oy ay ol WS ol G L s Bl
a8 by adels Lo JW1 ) Jisd) e Bl Yl Ol Jolg Sl ol 2l STEM
psbl oo U STEM s wlujlt 2as (3 (NGSS) 3l Joll polall julas Jo W35 540
EN(CIEIN[ETCUN IR Y|P P e NERVETERNY
Aradal) Sl jladl 25 (3 (NGSS) o3l ol pslal) pulan Jo WS6 sgo pshas ol el L L]
Can V) Al LU pslell odas s
2l Slosle) 2o 3 (NGSS) poldl Jeomll pslall ulan Jio 35 se0 pohat il 2delb Lo .2
faglam¥) al J pslell ales s
Sl 25 3 (NGSS) 3l Lol polall ulan Jo oS6 540 pohad zaliy kel Lo .3
Sagln V) b aslal) @JM SN dewid)
Slojladl 2 (3 (NGSS) pall Jmll poladl ulan e W36 gg0 pobas aly 2ol .4
Caln V) Al L pslall ades s 200
ol 29
plall odea loys anste (g (A0.05) AV (Sstn s Bflax] N> o3 Gyp aas Y L
Lo da sell sl gl (5o dralel) L)l i (3 alas S Bl (sutad) S 3
- el 3l
ool ales oy asie Cny (A0.05) WY (Symn i Bflas] W5 3 g3 gy Y .2
Lo day sl skl maba) (G Al Lol g (3 ales S Bl gundl st 3
- el 3
ool edas Slays o sz (020.05) WY (Syms i Bflam] WYs ol Gy ey Y .3
Lo dn 5l el malipd (6505 il Slojladl a3 oS Bl (stadl ekl (3
Sl oot
pobl alas lmys Jawsze ( (a<0.05) BYs s Lie Blax| V> I3 B9p urs Y 4
Loz da gel) psbdl el G Bob ) Sl Ll a8 ala I Blad (saad) ekl
- el ke

2025 oo (1) 54801 (2) U1 147 hrald dpodall &3 grasd) dpradet dlst



L1 ¥) Ao L pgladl las god (STEM) kel lisslos 2aais 3 (NGSS) pslall Jazell pslall sulaa e w3 Ges yslas aliys 2alels

szl dpam slee e s oY s s e

Eond! Blaal
e (3 (NGSS) polill fomll ol julan o oS sebl osladl ool 2dels e 3ya
RENUNIE P N RYSNEUP N VR SNSRI N

Ao 3 (NGSS) el ol pslall julan o S g6l plodl) oy 2ol o 2l
Y ALl pslal) edee s i) Slyld)

e (3 (NGSS) polill fmld psbell sulas o oS ol st ool st o ot
RENEN Py P YINERUP AT WRTPURCH AN

Aas (3 (NGSS) ol Jold pslall joles o SN gl psladl by adels e Cndl
AV A pslel) odes (s Bl ) ol Ll

‘ol AR
NGSSell Joll pshall e siny cpslall oles 3 2l SLEYly = oY) xyylis &5T5e
ol sy s (3 Bld) Sl 0 STEM e

2sbdl Adasy STEM pdos e 555 &l Bsgnnd) dpal) 8L (3 2 Sleamsd) e olsn

o (STEM) Sledly g dably 2aidly pslall JolSS 3 polall alnn bt sk (3 o
WU Rl gl gl sy S

Sla)le ot duga polat gl cld Uk 5T Slulys foad rgalal JU) sy UV 8303
Akl 0 3 plall codes

pslall ulee e Ll STEM pebes & ol 08 I35 o s6l) st ol ol 5303
NGSS #3l |=ll

tCoud) 394

14,8 g ghl Dgud!

The sty 2wl G 2 Laslal NGSS asld) Joxll plall les e LotV &
dadall ol (Crosscutting Concepts &Sl mmul\j «Disciplinary Core Ideas
(s¢b skl sl <Ly (3 Scientific and Engineering Practices d..ibly

Bns (3 NGSSpW ol pslall sulan Lo 6 s sbad ol &lsls 3 s LY
gl Al AL aslall codas ) Bol Jlg i dibly cinidly dadall Lo Lall

2025 g (1) 34001 (2) U1 148 hrall dpodall &3 grasd) dpradet dls

1

1



L1 ¥) Ao L pgladl las god (STEM) kel lisslos 2aais 3 (NGSS) pslall Jazell pslall sulaa e w3 Ges yslas aliys 2alels

Goszl duam ols e o TRV PO R PR
SR IRTE KNEO B RN I BN IS USROS I W RIS EYRES
(21444) bl ) e Gy U ) bl S Gl ks & tdgre ) 393!
Condl Ubdles
:(NGSS) Next Generation Science Standards a3\l Juzl aglall s

National Science Teaching Association, ) &.S,+Y! pskall et abo sl Amad! Lgisas
Spald L Loy Ny dlall 2985y cogdll 835y Load) o JaIL (35 pulan 2ap~ WL (2024
i) Bl (3 8,2l Ty (o) (3 Eem LYl Ayl Ladsy (el

Ssiall Sgmll SV bl ol a3 el S0 (2019) o3l 5 Lesses
cbylolly el JOYN 1 s slal BV e 0588y e gl Giall g aog) s
Lobd) o) Ggially Slawsd) e jandl lean mo il sl sday cabelad) sl
(111, 2) "We plall ol 22 0

S el g dbg e Catall Cugred pulall e s e 1L Ul Ol U b s
Slajlally aSTadl palilly et )l GV 13 Altaze Gy bl B Jo julall oda ooy s
sl ghso (3 ¢ @y s dll Dlgloll o dsgas slal ods n iy JS7 ety cpmnntibly ol
B2 g B kibly By Fealal) Syl 3das e pslell adas saelil SISy sel) bl b
skl 85L w5 3 (STEM)

Science Technology &Mathematics&Engineering <lwob 19 dwdidlg duddlg (,,w (,J.o

:(STEM)

)Yl lawsdl p JoS) e psiy ol Lol 23 "l STEM ooles baé Cogm
P ke SISy lesiga 850 (3 Ol 2k ((STEM) ol g desaably iy pslal
255 cobaasdl oda e ST ol il o S pagie 3345 ¢ andall Jl) (3 AAL LBl 3
2020 ke JT) "o > @ mall Aa bl ) soE G Al el s
(227.7

oS iy dlag M) Gyl loylol) Bl oad) s Slsl x| e LUl Wiy
Al Slegose e pslall ol (3 Liday Jall Lehbz ) (STEM aods olawd o
Aot bl on skl jplly s (3t el ly STEM oled fndes 28,11 fots s

2025 g (1) 34001 (2) U1 149 haald dpodal) &3 grosd) dprade! dlt



L1 ¥) Ao L pgladl las god (STEM) kel lisslos 2aais 3 (NGSS) pslall Jazell pslall sulaa e w3 Ges yslas aliys 2alels

Gosmll dpe slee e s GV (s s e o
Condl Olel
odly dsgazt o SN (g 4 penad)) pand) el U o) sl toudl s
ekl e Jo S soll polall el ) Janel) padd ST asal ellsy gin = JB jlas) ol
i paead) oy QW ISy (STEM wles b)) wld) il Je (NGSS sl fond

“.;a.d : { Aoy adl) : I N 1
wend & R4 '
L e \ ! VoA
\\~_—/ Sam=” \\~_’l
" I \ { o o qe e b . \
E ABadal) Ml.hg ‘"g.l.tha" ¥ i i J.'.’Ju‘ @l‘)ﬁ S8 i ! ANl ;@mﬁ '!.-.h“ i
i i i CJM\ gig.d\ i i i

ol g2l 4 el (1) IS0
G o dpde 3 IR A Jb polal) alae md (3 ol mest i 1ol Bi g aend
(15) pasde iy gt ol (3 B o 1ol ol palell adan o BSlpie die sl ¢
o) e allas mogy QU Jsidly dales

Coudl i ailes (1) Jsur

Sdall Spd) Olgin el Sdall Josh
1 Sy 5 e o
4 olsw 10-5 e pke 13 ETITLS
s 10 oo ST
10 Sy 10 o 5T s 2 orle
15 g3e5)

ol oo Ll (15) pmsie s om el e el ailas (1) sl o
Bl Olyi 38 gy JeW ad) a Slgin 550 e Y 5 Sl Al aldadl) 3 bRl
Dy 5w BY 3 g 36 Ty Sl 10-5 e

ORI UTPPEN

(NGSS) psWl Jonld pslall pulas Jo S gel) ol oy Jrdl piedl

2025 pjo (1) 3t (2) 41 150 phaold dealedt &5 ) imad! U



214231 Ay pslall alas ) (STEM) el lslon 2ais  (NGSS) palill Juaell pslall e e 5 i pushas iy 2kl
Goszl duam ols e o TRV PO R PR

(STEM) bl Jlg dwdibly dcidlly ashall byl 1agldl ol

Eoed) 811 penats QUL 56 lpatey o) Al Wby () BlaY (ad 1 Cmdl Ol

U ol Blad) by e A3y (2l Bllay o

U Al pshall oo sl STEM pded Sljle 3 gag 2l il o bl i ]
el 2l dmyy ) sl skl sl pd 2l LS caslan )

L Slellly S g Il I e oS il Ldld g At ) Sljld) ad 2
o Ll Josdl & Sy STEM ks lujlt ayjss & L9 el g o098 Alall o ar
il S lislal) i) Sl)ladd cipedall Sl )Ll g ol e g i) a2 (4)
e BB Sl e a2 USSR il ol L) cldady (ol ) bl
(a2l 2 dan 2 s 3 ciale 4) a5 sl Lase ] Q) Lesas

By Ldo e gimdly Lty abaS By (SE .3

Bl cdazaly (ala>SU Bl &Q\ ) bl plaseaal & o) elsY &Q\ a4
(it —law g aispa) bW Sl Y e

3 raandl 081 s dega Lo bW Bl e ¢ il Blad (gl Gu)

Bl g By Bl Sl i Aelee biss 3 wei)T oo 83UVl Fg (mptd) By maldl

Al lall 13T e cplam I suas bl Bl ol ol Ol ¢ rdla>SL) Blad oLl

gAelall) a5V dslal) 339 ((Cooper) @sles plisinl (Epui (n S Jolas Olu ¢

(74 .7 2018 csasl g

%100 x LY @ e e = BEY i

WY e sde + BN ol e sus

wdkas Sljlad 1 gdlal LT aglan ¥l Al LU plal) koo o Cpodan (3) shsT oo @ i

walas Slojlad g1l Juas 2o pskall 83k (gl 3 il s Ogladlg Ol Ul 26 e STEM

ooy GLEYI falas Lt 2 ST 58LL sualadl IS n odas [S7cls] oS ¢ 2ot STEM

shal e cplam Sy BV Lobes (2) Jod oy el lad) Sl alall shal e Ml
:STEM s oLk

2025 pjo (1) st (2) 41 151 phaodd dealedt s ) iimad! U



A1 Aoy LU pglall alas 5o (STEM) bl lioylos dals  (NGSS) pslall Juaell pglall sulas e w5 oo aslad goliyy uleld
Sogxd) e sl (e s émﬁ'\ww&.aj

(COOPEr) S Bl o dlamSIl1 BBy plutsiaals £15Y1 Jobno gaedl (§ (a1 Gy SLYY Jalas (2) Joebr

L folas Sy S Sy S al 13l Juae 1ol Juae s Sl
o WYY folas) G-y Sy Lol s By s 38 plall STEM
(cnla! Pl Jo¥1 LSt
0.88 1 8 8 9 deakal) dusyLoll
0.71 2 ) 5 7 i) Lol
0.75 1 3 4 3 O WY
0.83 1 5 6 5 Aoy J1 eyl
0.81 5 21 23 24 PUFve]

LT ((0.88- 0.71-0.75-0.83) o i) o il alam S 3Bl sl A Jalan OF (2) Jsobd! (e
Syt dlem s Blla DL o Joude Sstms g5 Jo B30 1y (0.81) &b i JSI S Jolas
Gl Bl Mo e W5y ASlnY) A M psle alal STEM poles
sde o Bladl Sl Ll ool June Gy i @ 1o Bllay Silwylol eIof Jure s
oY g Joly 43> 48 =16x3) alr sy €(3) 525 bW sy ol (3 B350
(355 16 =16x1) s» STEM wlw lujlt
Bl WT csla ) oS Clusy Slo p & s clgm) e s>\ Bl :L;L@.J\ 5)}-4’\
—agalall Sl 4d) STEM pobes by 5ol Jutms ol e p 1,580 (16) e 155 2a5)
ol e s (b)) byl dd — i tidl byl ad —aid) Sl Ll a2
tore Sl 1 (3 iy ol Ad bl Slge 5 6ST 1y el A lal) 3 g0
lrodd axse 589 (NGSS) pold) fild polall jplae Jo S M pshdl sl oyl s 1
gyl Olidd g ‘Gﬂbj}.&\ J\MB eyl ol g cadosy Cﬁt}ﬂj‘ J:bj EVR V- ngzgj
A 2 B3l g bl Aol i) B)lacily Byt Al (ST a2 Biaiate el
b
) Slalaly catasy el sy Redde a0y pal) wmge g oyl s 2
G Iy (s Al ST a5 S Areate eali ) 2yl Ly enli ) Baas
RS R RSP DL A WE R OW S RS PCPIEWINUE SN S EN R S EY
e Cl
gyl SB£YYy dgled) Slewgd) 1
o> ol olud (Cooper) 58 dsles .2

2025 g (1) 300 (2) 1 152 pheol el o ol foned! ik



Alaz¥) &l )Ll pslall lae g (STEM) melad oibuoylos 2eais § (NGSS) pslall Juzeld agladl pulae (e @il8 Geo oo maliys Acleld
Sogxd) e sl (e s émﬁ'\wwg&.aj
UL Jse V) sl Cgipet — g mglsS” jlas) 3
Sl bl G Bdl) AV (e 3,2k Wilcoxon Signed Ranks Test 05y Lzl .4
STEM pokes olylt 3 ol n) (stadls
B ser pobt maly) finedl padl) 56 e Bl Ao i Y1 (3 S LUV Jeles 5
(STEM ks ©ljlt) mldl ) e (NGSS) jules e
Jeorll aghall jolas o 5B 5gs skt alp Adel Lo e ey oty (JoY) Jigd dlr)
4l A L aghall ok sl dalsl) Slwyledl & 3 (NGSS) ps\dll
N5 Bap drg Y ral Jo an ) o) Sl Elo i JoY1 Jisdl e 2l Yy
Sadl Gekdl 3 pglall padas Sl Javsie o (0<0.05) dY> Ggins s dila>| AV
c ) Gkl Lo dmy sl gl el (i ddall ol Ll i (3 e L)
s 2L SUL) el e e 3l R (3 Ol L) 2B 2 4l s B LY
ey ((STEM) woles ol )le 2o lad IS 2yl e Eondl e Sblany JlazsY)
3SR Dbz ey =g mahsST Jlas) plisuand il W J gk
(= 3) i) il by (STEM) ke ol alasSle 3la )

il Bllad LIS Gyl o Condl dis 3131 Dbl Bgipe® — By sk oS ! aliuinl wit (3) Jgur
(ha— bd) el pid Wty (STEM) b olyi2

Kolmogorov — Smirnov e
g > LSS oyl el ol

v Je-l 03 L domys S ded
: 016 15 198 i
> 3ASI Aoyl o o
s b 158 15 189 AL BBl P

el L) e B3lla) IS Byl (3 s alisl 332 pis (3) g o

ala> M 2l AU a0l (3 Jlex= Y dad O drg Eo aluze) Las| ZW se2 3 (STEM)

Byl 3 i) Azl 332 pas ] et b () L) & (0.08) VA (s e BT
eVl el i IS A (suad) ALl ol slimals cales S dle )

Dbl el byt e bt byde ouST gy deasiadl oY) &l e el

Wilcoxon Signed Ranks 0sS8g Ll Sl Ul pasead 2 1 sayjed) alazel sag (o)

2025 oo (1) st (2) 41 153 haold dealelt 3 o) iimad! U



351 Aoy Ll o gladl elas o0 (STEM) sulad csbusylos 2eais (§ (NGSS) palill Juzell polall sulas e @ild Geo shad moliys 2uleld
Gosm)) dpam slie e s GV (s s e o
e o Bl Besemall suadly L) aldl) Wl 5y Javsie O 3ol 3L Test
QW Jgad) (3 dliens ) S8y cieadall by lldh a3 a1 al AL o glal)

$tadly ) sl § el A gastl Olrys iy Ollagin oy By ) jaoed) 05unS3Sy sl i (4) Jooir
o) Sluylall uey (8 a1 B3

& gt Zid I gt I mg

PN ! g 5 P
.001 3.443- .00 .00 R 15 Slsylad!
120.00 8.00 i gl 15 dnolall

U3 e oy (3.443) i fenlall Ll e (2) 28 O (4) (3, Uyl oo
Gy g ¥ "1l s ey sl (saal) 2l Jais Iy o(0.01) WY Syt i Ll
Sadl guled) 3 pslall ks lays  Jasze o (0020.05) AV (gtans i adlax] AN o3
JWby " L) guladl oo da sl bt sl (53 Aalall lijlall A 3 dla> D) B
(0=0.05) Y3 Sste dis afla>) Vs @b By dag” &l e jan @ Ll o d) L
55 Aol Sljlall a3 2l Blad suad) Gobadl (3 pslall das Sl Jasie o
e Gkl Lans s 5l skl el

isgerzall (sdadly LA (bl dyLall LAYl dgled ] Slaw ) Ol & A3
W3 sy L Jgadly cialall Ol )Ll a3y

dpadal) Olglabl s § doy el Ao gozmadd (suadly o)) il 2y yloall B £l g Ayt Sllaw gl (5) Jour

é.\a,;\ vdl.:ﬂ\ &,ﬂ\ g‘\cﬁ‘ Al
Sl 1AV FETRAEY Skl G2y Sl gl
736 13.4 990 6.5 dralalt Slolodl

oy 2l desarmal) (6.5) &b o) il ld) Lo sl of (5) oy gk e s
el saadl Ll Gl Lo il OF ez Sl ((13.4) sad) pldl) Lokl Lo gl iy L
.:X.s.o.l&“ C)LMUL&.U J\.Qj L} L;.,E.S\ JL:.Z.U két.«.;-\ Lﬂjﬁl‘ L.f‘
g Jlged! S iy 2230
Sglwn Lis ?wf\..,a_a—l Vs ol Léj;’ D929 HF (5) V';) Jj..\.;- ’UL&) LJ\}.«J\ fda cﬂ.’.‘.’ Ca

dny ks STEM wales lonjlad alas S @8] (sitadly il ol Jowgze o (a<0.05)80Ys
wiagd Ll oAl e Logie blis (13.4) aned Jowszs sdadl oLl Flad cipadal) Ll

2025 g (1) 34001 (2) U1 154 hnald dpodal) &3 grasd) dprade! dlt



il ¥) oLl pylall lan ) (STEM) uulad oluoslon dais 3 (NGSS) p3Lll Jul pglallsalas e pils o paglas alis 2ol
Goszl duam ols e o TRV PO R PR
3 NGSS o3l Joell polal) joles e S sebl psbadl oy ades e &Y 1is (39 ¢(6.5)
(oW Lol (3 wsn (S5t Crodall Syl by cpalall ok (g Balal) Sl L Bas
Gzl i) aad @ besie Gsed el by ol 3 dde)l SloLll plusal
s Syl e kel Sl Lol dasy (3w e (St calald 8,08 &bl LS calal) ol laal
Hlgrng k) sell pusladll el et Olol U] Bzl ods Ol g3m5 ¢+ Y1 STEM
el & ad) Al wleasd) o S IS5 e palall edas gl e 815 ) el 0T L
NGSS Wl el pslall ulang ((STEM) aelas Loy pslal
Celell et Uy o) LR felal) ol Ll sl (o) (iU Layy s il 5552
ool g 3 el Gokod e
e el QW) S oy 30 (2019) 05Ty sl Bl me donadl oda 34T
skl dae sl dadall Sl Ll a3 anl )l (3 mial) gl
Joold pglall plne Ao WIB 5gs pglat el BB L 1 e oy (sl () Jigndt Al
i) AL aghall sodas (sl duid! Sluylod) das 3 (NGSS) pa\l!
s B g ¥ al e an @) (o Ol-U Elo i Jisdl s e 2l
Blad gdadl Gubadl 3 pslall odae Slrys Javste G (00.05) DY Syt dis ilax] Yo
e ekl Lo s gl shadll el (655 B Sl Ll a3 a3
Wilcoxon Signed Ranks TestosSSUs jlas| ot Slim L) o8 2 4l G jLasYs
Pl ol o Bl B gemall stelly L el Sy 5y agie v Bl Bel
QW Jeudl (3 alzens G:w oSy (daad) wlajlall a3 adlanY) A= L

($oadly k) pslolll § g ) B el Dlmys 3y Olaagin oy Gl jaomdl 0SSy slel b (6) e
Ll Olwyll) e (8 oS Bl

Lo
Wdhgges 303 < - = 5 Jeet
) ] 3! <3
0.00 0.00 L) 15
0.001 3.436- Al Syl
120.00 8.00 Al 15

9 (3:436-) cxb il Slulell dnd (2) 3ad OF Gl (6) o) Joadl (o iz
N "af gl.o IR Q;..U\) Q;JM\ upfd\ RS U, c(0.0l) AV St e Wila>| dls 4o
& QLJ\ ‘:;o.lm ol )s szé.w}:x e (a§0,05) Y5 Gt dis ila>) ANs @3 B9 Uy

2025 oo (1) st (2) 41 155 chaold dealalt &5 ) iimad! U2



2l ¥) Al AL pylall elas ) (STEM) oelal coluoslon dais § (NGSS) palall sl pslallplne le sil5 o poglad galiyg deleld
Goszl duam ols e o TRV PO R PR
Gekd) Los day 56l skl el (58 i Sljloll a3 als I Blad (suadl skl
e i iflan] AV 0l Gy sy’ T e sllly o) 28 s WLy " L
Slojladl e (3 2l Blad stadl okl (3 pshall odas Slrps  owsze n (00.05) DY
Mot Gkl Lo ey gl bt el (g5e5 ATl
isgermal) sladly L) Galdl Ll SBIEYY dpld Slav gl Ol & LS
5 eos LW gy i) wluslell de (3 a2l

i) Syl ) 3 el 8 gornal) (tadly gkl palold Bglonb) LAYy gt Slasgidl (7) Jgir

gadl ol G el o
- )
Syl 212N QL) Lol Ssleak) 212N QLo gl )
1.681 10.4 .816 4.7 Aedd) Lyl

bwsll 1 Ly ((47) & L) LA GLd) Lot OF (7) o3y Joddb) e oian
bl o el gaad) Wil Ll st O s JWby ((10.4) stad) il Lot
) ololal) asd @ LA LAl L

t W) JVjdb At plad) pendsy 2230

Syt L Aflan) WYs ol g3 39my o (7) () doid g Jlged) Vs il oy
dry s STEM obed wlojlad dlad el (sundly L) oLdll Jovsze or (0<0.05)4Y>
wogd bl A gl Lowgze Jlie (10.4) aiad Lawszt sibadl ol Flad i) )l
@ NGSS pslal bl palall jolas o U ggbl obadl maly alels Jo (N5 Ma (35 ¢(4.7)
o i) Sloglell (3 e (Sstn Osalall bl Wy calall ol () 323 Slujlol) 2as
SlgaY1 ol Al Jl laid) SV e elgun Akl pldscraly ooyl ladasadl) (3 2 g5 apid 4t
DUl gjmsy 6325 Sl )lt ot Basled 3ol voad (3 Taisn (St salall bl LS calpn
Hlarey Al sgb) olad) pabny las Slwl (1) Gt o
STEM peban 2kal) 2280 Sloyloll e (3 podaald ikl el gl gy .1
STEM ool 3 2ol Lslor (3 2l Olojlaall sl oot Jo el 555 055 5.2
Sllall glay Lo Spalall OIS e e (o Slpsly iady iy 295S) Bienl n
A
33l Al Al Slegise @ i) Olld) by AT o 3 ol wenl gy .3
Apgpd) (ZL)lt (3 i plasal o Cralall aod 1 alal

2025 pjo (1) 34t (2) 41 156 phaokd dealalt &5 o) imad! U



3101 2o L pglall mlan (5 (STEM) kil haylon rais § (NGSS) ] Juseld pglall sulae o L5 n yplas ualips kol
Goszl duam ols e o TRV PO R PR
gl Bleb comg & anl)ag(Du et al., 2019) dnl)> me Eomd) e G i) A3
STEM pabes )t o i) li)led) iass (3 dsghl ot
ashall plee o @SB sgs polas mabyp Bdelb Lo 1 e oy lly (EJW JIgud! Gl
e WIRED [P IESATFAE] olre sl A Sloyledl Ao (3 (NGSS) asll fold
3 Ggp das ¥ T e ey ) 2l Ol Lo i Jlgd) e e 2
Blay gdad) okl (3 polall alre oy o sze (o (020.05) V> (Sgrns dis Alax) DY
L) Bled) Jans dny sl skt gl (G50 Adid) Sl Lol e 3 ala>S
Wilcoxon Signed Ranks Testo 29 )it Olust QLU pB 5 il dms jLasY
o L plel ke o ol i) seadly L) Gl oy 5 aesie G Gyl B ek
QW Jeadl (3 alzess il ColSy (i did) byl a3 a3y

($adly k) pslolll § g el B ga) Dlomys 3y Olaagin o Gl jaomd) O3S yg sl b (8) e
i) Sluylodl Ul (§ Al BBla

BYAN 5 groms Sl A oo @53:) o )
A
.001 3.461- .00 .00 Wu 15
lﬂ-\.{.&‘ QL&)L@L\
120.00 8.00 i=d 15

3 (3.461-) il dwitibl Slujled) dad (2) 2o OF GLI (8) o) Jgdl o ez
V'l e pan @y hall o 2ss iy ((0.01) WY (gt s Lilas] > a3
3 el edne Slas Jawste p (020.05) AN (St dis Wlax] NS 0> By dxy
G| Laro day 6l pshdl el (505 demtidl Lyl Al 3 A Bl (el o)
R

e iflam V> wlb B dong” W e Ly @y o) (2 A o Wb Sy
A 3 Al Blad saadl gkl (3 polall pedas Sy o gie G (00.05) WY (s
S el Lo dm el sl el (S Btid) Sl Lol

isgerall (sdadly LA Cpwlial dylall LAYl dgled Slaw gl Ol & W34
WS s QW) Jgadly il Sl L) a3 Ay )

2025 oo (1) st (2) 41 157 haold dealadt 5 ) iimad! U



L1 ¥) Ao L pgladl las god (STEM) kel lisslos 2aais 3 (NGSS) pslall Jazell pslall sulaa e w3 Ges yslas aliys 2alels

é;ﬁ%ﬂ‘wﬂ.&:&;.a émY\WWE}L.J.T

dwlid! QL&)\.«L\ A ‘:3 Mfu‘.‘\ iﬁjwu g,‘.\.o..J\j g.,ﬁ\ bl 3{)\,,«4.\ Q\ébﬁ.‘ﬂ\j dglad QUG..»}::L\ (9) dj"’.

‘EC.\A,S\ UJL:ES\ M\ JL:ZS\ i
\
Sylaak) 212N Lt gl Sslaak) 212V Gl sl )
1.234 10.7 .617 4.3 Fpodidl Sljlal

et sl Lty ((4.3) i il il Lokt Lo sl OF (9) o3y o) n 2y
bl o ol gtad WAl gLl v d) Ob s QL5 ¢(10.7) &k 5 sand) oLAU
bl Slloll a3 L) el ledd

I 13l Allard) ) ey B

st L5 B5lam] AYs I3 B sem 5 (9) oy sk by W Jiged) il
dxy s STEM ke wlojlad dlaxd) el (sitndly L)) oldll Jowsze (ne (0<0.05)4Y>
wagd Aol Al glo Logie blis (10.7) 42 Loz siadl oLl L) eotid] Ll
@ NGSS o3l Joll polal) jolas e S el psbadl maly adels Je &Y 1ha (39 ¢(4.3)
Gt Sljlall 3 T (S5tn Osalall [ebl 03y coslall olos (sl Bpwaid) Slojloll 05
plaseinly (3led) panad M e o)l (3 B dibl Sl lald Cabgig (o)l ladosid) S5 e
weon2d (3 Ol 1T g5 bl iy (g llly 615Y1 o dazall g0 Ltas pog A8 gize @5 (ol
i) Sloloal] 2l 223 ea? 3 Uowsie (Ssin Opalall gbf LS clajenisy 300
lereg il seb) shd) ol s Ol (U] Gl 0l Ol U gimg

o sl pslall Bl s @ Bestil) il e palall D3 0 3 g0 el 0SG ]
3l sl el o (3D 3L e Aol ) aliadl) 3 b
@ Etibl Slo)lall e @3l U eall ool Lgzealin sy cpolall 33Le g)t) 05 5.2
ol (3 s 448y Gewdid) Slaslad) oAk (nalall plazal (3 595 STEM ol
Cloyledl Gebs 3 Gnalall plazal 3 pgd ) pslall Bole 3 eadl ododll OO el 3
Laslyy m3lad) ppeal s daind BSSTEM el wl) 8 (3 s i)
é Ay sl bt mald Y AU cdos @ Slhll w5 ae Bl ods 345y
Lxog (STEM poles (3 Bwdidl Zujladl ey (3 Eondl s 3 @ U aliee ISy b shas of Lacly

dms b=y ((Christian et al., 2021) 095 Ts Lz S aulyss ((2019) Og5Ty pgendl Gl

2025 pjo (1) st (2) 41 158 phaold dealell &5 ) imad! Ut



Alaz¥) &l )Ll pslall lae g (STEM) melad oibuoylos 2eais § (NGSS) pslall Juzeld agladl pulae (e @il8 Geo oo maliys Acleld
Sogxd) e sl (e s émﬁ'\wwg&.aj

Byl Rl Ogadsiiny pskall alas OF 4} o)lal gl (2019) hsde Zuly> o 2wl oda
bl Slyladl plisiaal e psledl jedae gt ] 8568 2l S Ol cilawsze
J.gzﬂ e}W\ gulas GL" (,5\5 G gl &obﬁ ided Lo :‘515« o2 (sl g ‘@‘)h Jgd! Ayl
gyl A L aghall b sl Ay i Slwyledl & 3 (NGSS) po\dl!

iflas Vs @b Ggp drg ¥ T GV o d) Ol Ul Lo ai ol Jised e 2l
¢ WS Blay ) Gobad) 3 polal) adae Sy Jawsze (o (0<0.05) WY (s e
L Gt Lo ey gl skl el (5500 Bl Sl Lal)

Wilcoxon Signed Ranks Testo sy last ol Ol 5 o all G jLasVy
QW Jeadl (3 alzess ij\ colSy ol )l oluy Ll a3 aslany) A L

($adly bl el § oy ) o gastl Oy 3y Olamgie i gl jammd] O3Sy sl @ (10) g
Lol ) Sluyled) dad (§ Al BBla

. Lo oo ¥
! g Z i A gges < < ¢ -
0.001  3.436- 0.00 0.00 Wed 15 sl s
120.00 8.00 i=d 15 Aol

29 (3.457-) ik 2ol )l Slujledd sad (2) 2o OF L) (10) o) Jadb o iy
V"l e ey sy hall 2 jass Uiy (0.01) AYs (S s las) Als s
G ek edas laps Jawsie ( (020.05) V> Sgtes s Wlax| N> Ib Gy dxy
Gl oo dn 56l pshedl malpd (5 sl Slojle) a3 alem S Bl (sind) 3oledl
R

e Aflax] Vs 0l G oy Wl e e sy dl 2 L Ll U
A @ > Bled suad) Boded) (3 pslall adas lys Jawste 0 (0<0.05) V> (st
S ) ekt Lo dn g6l skl el (53 B ol Ll

isgermal) siladly LA Cpwldll alall SU AVl dpled) Sl Ol & LS
3 eog LW Jgadly ciaol )l ol Ll a3y 2l

i I Slyloll e (8 e el Ao gorodd (ubadly el ol a1 219 Bl Sllawgdt (11) Jgur

2025 oo (1) 3t (2) 41 159 chaald dealall s ) iimadr! U



L1 ¥) Ao L pgladl las god (STEM) kel lisslos 2aais 3 (NGSS) pslall Jazell pslall sulaa e w3 Ges yslas aliys 2alels

Sogxd) e sl (e s émﬁ'\gy«»w&;.aj
gdadl bl (! ol M
il
Sylaab) 212N Gt Lowgl Sslaak) 212V Q) Lol '
.883 8.1 0.617 3.3 Gy ) Oljlel

e Lot Ly ((3.3) i b)) L) gLkt Lo ) 0T (11) o3y S 0 ey
bl o el and) Wil Gled) Lo sl) 0L mrnes QUL ¢(8.1) &b L5 (sand) oLl
el ) ollllad 3 ) il Gl

e gy ) il sy A3Ls

(St i Al W5 I3 Gy g oo (1) 3 Joid Wby Jigedl s s ol

dxy s STEM ke wlojlad dlad) e (sitndly L)) oldll Jowsie (n (0<0.05)4Y>
wiad Ll WAl gl bawgie folis (8.1) ated byt siad) LA L) sl ) Ll
@ NGSS o3l Jomll polal) joles e S el psbadl maly adels e 2V 1ha (39 ¢(3.3)
Sl @ laite (Sstme Gubadl 3 Osalall bl By caslall alas (sl 2oL} Slojlall e
psei) Cpedall (2ei (el (3 ol )l oley Ll Ly, e oo Ay ooyl Lodesd) (3 3oL )
SYslall pasil ggamy (Ol aasial gany oSl ety 2ally JokIST oLl
Bl oS I3 2oL ) Sl Gk g5 sy canm ol 23 5adl Bl LS 000
Hlgng il ekl pshadl ol sl Olwl U] Bl oda OUU) gimg tC ol e Cpadaddd

Sl I o plall B2l (3 bl g plall o oy @) B ey @ gps el ) L
skl f alazs¥) o
Slol ) o f Cpalall DL skl 3 ) g6l skl el gl asll Golad 05 5.2
ClbeSly mndly DLl I3 0 65V STEM lanaiy polall 531 (592l as
il ool S gt Sl 3 Lol s pslel) Sland oy by Al moos 3
Caeb g RS Cpedal) Bae g 3 gl W paal) sl skl ey s e csidly
STEM ol & pwitbly aidlly dadal) Slojladl o 20Ul ol
sl ol el o & (Duetal., 2019) Os5Ty 93 Gulyd Aot s o) s (3455
A2l ) Sl bl Lees (a5 STEM Sl Beas (3 2l

ias (3 (NGSS) w3l ol polall julas Jo W) 5l psbodl) maly Bdels oty Loy
sy 4oVl A b pslall ks U (STEM) bl Jly dwdidly aiidly polal) olai bt

2025 oo (1) 3t (2) 41 160 phaodd daladt &5 o) imad! U



A1 Aoy LU pglall alas 5o (STEM) bl lioylos dals  (NGSS) pslall Juaell pglall sulas e w5 oo aslad goliyy uleld
Sogxd) e sl (e s émﬁ'\ww&.aj

Q.L«J\ @.l;u oo Sl dia) (gl ‘_;LJ:J\ el olmys Oy GEMF On Bodl) @8 me D e
P QU gt (3 altane i) OISy ((STEM) by ol jlad ENCU-FSRUIIRE - RCAN - (P

($obndly el sl 3 o el g0l lryd Ly Sllamagin oy By )1 paoed] OS5y slan) @i (12) Jguor
(STEM) a5 byl 2SN dor ol § damSI) 1lad

h.& .
YU (6 giams 7 i &l = &¥ 5 )
) &.,JJJ\ “.‘3)'“ 5.‘3}“
0001 3421- 000 000  wh 15 ciul ey
o 12000 800  imp 15 (STEM)

—) <k (STEM) pebe wlojlod 2S00 2yl (7) 208 OF (12) o) Jodb o izt

S sl gkl by adeb 1) sty & ((0.01) V5 Sstus s Wlia) s 2a3 89 (3.421
Sl fly Btibly 2idly polall lad SLoylt Bpas 3 (NGSS) 03Ul Jomld pslell soles o
gyl LAY Aol Sl gl Ol @ LS (il ¥l dl> LU aolall solrs (STEM)
QW gty ((STEM) ks ol Lo 2SI dmyll (3 g nd)) s gomeadd (sladly Juil il

RO CA'ﬁﬁ
Olylad G dr gl 3 Ay el B8 gamadd (sl () ol dglal) B g At Sllaw gl (13) Jgur
(STEM) pe
é.\a,;\ wl.:ﬁ\ M\ ww‘ 2
Skl 31,1 g Lwgdl Skl 31N gl Lwgd) geny]
CJLN)LQ.L 3.,&\ 74?.).,\.!\
2.614 42.533 1.959 18.866 (STEM) s

ol (3 Bl A samead) LA AU L) Jail) OF (13) 3, Jpad! or e

JWby ((42.5) il gand) il Glad! Lol Lozy ((18.87) ALSTEM oode lusled 21801

IS Bl (3 i) Ll Gl vl e el andl il gl Lol O s
STEM w5 olujled

el ondd polall olae e SN g6l pshadll el aisl gl W o WL
5 S LY el Oles OlUl a6 (STEM) aodes ljle) bl sl 3 (NGSS)

o e 4 (0.04) pr ol dag M Y (3 Sl LLEYY Jalee OIST156 2lag 41 g3

2025 g (1) 3001 (2) 1 1G] pheol fwelel) o ol foned! ik



Al ¥l Al Ll pslall (lae I (STEM) padad slunylas e § (NGSS) paladl Juzell o gladl julas he @38 Geo polad oliyy Acleld
Sopmll dpem ol e o GV (s s e o
J4s (0.07- 0.04) o Lo ol 2l g (o)) Sl BLSYI Jales OST13) Lol a5
= 0.07) o Lo ol 2 M) s (5 ) Sl BLoYI folas OST15) Wl cdamgzn b aom e
oo ST Akl g s Sl LYl eles OT15) W S it aom e Js (0.09
(280 .2 <2016 o) T 1S 156 oz e Ju (0.09)

(STEM) e wolyt & st oomo phading cllag M 215581 3 S LLyy1 Jolas L3 (14) Jgur

Bt [PETa S LY ales (STEM) peles wluy2

RV 4 1.0 (STEM) qobes byt

23Ul Joeld plall jolas e S gl ool el b e OF (14) gt oo oian
(STEM) pekss bt slaf o 3 T 1057 ISCiy sl (STEM) el oLyt 5Ll (3 (NGSS)
b I3 adels e Jou My ((1.0) Sl LY folas iy a3y (alam S 23Ua 241 2yl
A A L aglall odas G (STEM) obed byt a5 3
1o 5
W sl Ol U ik ol s el Jos 3 il 5o
Syl s @ ool Ll pshall jolae e Slly Zal) sel) shadl ey e 53l L]
anlels cad G JlS) Lol Ny dedidly daddly pslal) N
Slolelly 2 Sloylolly deadall Sllldl oy palall padak Byl al i) (55,2
skl e (3 2ol ) ol Ledly A il
(DU dnkibly LamslgiSlly palall oS 53 Bt pslall malie 3 bl 3Ll .3

Joeld pslll jolee 0o @ bl dadl e a3 gkl malie Slisy am ks 4
NGSS #5l

sl sl

sV Addnldl gl o) ) Ol Ul AR (B Col Sl s (3

Bl B (3 pslall adae (6 STEM ol lijle 3ol s Jo Cadl 2lys 1] -1
39,.3}&..\.“

A dibly iy padal) Sloload) polall malie (S2 (penad e o Ol Bl sl ) -2

A2l g

2025 oo (1) 3t (2) 41 162 phaold daladt 5 ) iimad! U2



Al ¥l Al Ll pslall (lae I (STEM) padad slunylas e § (NGSS) paladl Juzell o gladl julas he @38 Geo polad oliyy Acleld
Sogxd) e sl (e s émﬁ'\wwg}:.aj
alas a5 (3 S STEM ol e U s polal aliy dels e oz Sl Al ol) -3
Adgandl )l AL pslall adas () NGSS pldll fnll polall
:8‘)&\
3.34.:3\ c?\}.\ :{}bi

palell (8l o deale dlg p3\E) S o Bgl Al M (3 o Ldll Sladas L(2019) sl coj3le s
134-100 «(2) 10 ¢deidly 4art)l

Sl Ny wdibly 1dlly slall ge 54 ML L) (gt (2020) AT Blde cilae JT
:335-220 «(38) c&ily L polell 451 il STEM

5 s9o (3 SLob Ny el el dgll el ke el L(2018) AT wealyl (Ol 3 T
251-287 «(5)34 iyt LL UL STEM bl Nlg dudidly 251 aslall o ol

el foel) pakall polal dlan gl dl U1 (3 palall Sladns dun)2 31y .(2020) e JLoT ¢ 5ot
118-94 <(30)30 «4,¢/l 445 ale .NGSS

Sl .Spss Fobn pheial Clénli (o illy i) sl (2016) ) ds ie (e
.L}J,J\
533-497 ¢ (29)2 <)l pplell alg. STEM Sl My G kid) 2y aslell 5-s

.;\J;a_;-\ b BIE é{fjd/;w;y/gj QM“(ZOlg) (M,"«Ua el chu\j (s NUN| 495.)&\.\45\

L}.:>.=.U (’}l’d‘ )y“bu éi RECS @)M bejg JJT (2019) e csﬂ\};b (B pc® cSM\}JJ\ c@bg ‘u‘}?’d‘
iz 0331 3 palall kel 251001 3e il B kidly deadall Lo jlall s (3 (NGSS) gl
203-187 «(46)2 cis i polefl bl

o (NGSS) p3ldl ol polall julas Jo B mds by ((2019) e % 2 ¢ hnis
polefl sy l5 oS (SEPS) dunntibly polal) ol )t plaszal Jo dpslasYl A AL polal) cades
820754 (68)68 ¢ ~Losew 4yt 4L dyg )l

G ) ol M) 0

Egger, A. E., Kastens, K. A., & Turrin, M. K. (2017). Sustainability, the next generation
science standards, and the education of future teachers. Journal of Geoscience
Education, 65(2), 168-184.

2025 g (1) 34801 (2) U1 163 hrald dpodall &3 grasd) dprade! dlst



A1 Aoy LU pglall alas 5o (STEM) bl lioylos dals  (NGSS) pslall Juaell pglall sulas e w5 oo aslad goliyy uleld
Sogm=l e slee e s éwa'\ww&:.aj

Abu Athrah, S. (2019). Secondary physics teachers from the next generation (In Arabic).
Umm Al-Qura University Journal of Educational and Psychological Sciences, 10
(2), 100-134.

Acar, D., & Buyuksahin, Y. (2021). Awareness and Views of Teachers Who Received
In-Service STEM Training about STEM. International Journal of Progressive
Education, 17(2), 473-490.

Afifi, M. (2019). A proposed program based on the Next Generation Science Standards
(NGSS) to train middle school science teachers to use science and engineering
practices (SEPs) during science teaching (In Arabic). Educational Journal of the
Faculty of Education in Sohag, (68)68 754-820.

Al Attiya, A. (2020). The level of students’ attitudes towards STEM careers(In Arabic).
International Journal of Educational and Psychological Sciences, (38), 220-335.

Al Farhan, I. (2018). A proposed program for the professional development of science
and mathematics teachers in light of the integration approach between technical
sciences, engineering, and mathematics (In Arabic). STEM Journal, College of
Education, 34(5), 251-287.

Al-Abous, T, Al-Rawashdeh, S, and Al-Khawaldeh, M. (2019). The impact of a training
program based on the Next Generation Science Standards (NGSS) in developing
science and engineering practices and self-efficacy of science teachers in Jordan (In
Arabic). Journal of Educational Science Studies, 2(46), 187-203.

Al-Juhani, A. (2020). The reality of middle school science teachers’ practice of Next
Generation Science Standards (NGSS) (In Arabic). Journal of the College of
Education, (30)30, 118-94.

Al-Saadi, A, and Al-Rashidi, H. (2018). Applications in educational statistics (In Arabic).
The green house of Taiba.

Al-Shammari, Sh, and Al-Zamil, M. (2021). Perceptions of science teachers in Al-Jouf
region regarding the entrance to science, engineering technology, and mathematics
(In Arabic). STEM Educational Sciences Journal, 2(29), 497-533.

Breiner, J. M., Harkness, S. S., Johnson, C. C., & Koehler, C. M. (2012). What Is STEM?
A Discussion about Conceptions of STEM in Education and Partnerships. School
Science and Mathematics, 112(1), 3-11.

Bybee, R. W. (2013). The case for STEM education: Challenges and opportunities.

Bybee, R. W. (2013). Translating the NGSS for classroom instruction. NSTA Press,
National Science Teachers Association.

Calmer, J. M. (2019). Teaching Physics within a Next Generation Science Standards
Perspective. Pedagogical Research, 4(4).

Christian, K. B. Bugallo M. F. & Kelly, A. M (2021). NGSS-based teacher professional
development to implement engineering practices in STEM
instruction. International Journal of STEM Education, 8(1), 1-18.

Common Core State Standards Initiative. (2010). Common Core State Standards for
Mathematics. Washington, DC: National Governors Association Center for Best
Practices and the Council of Chief State School Officers.

2025 e (1) suadt (2) U1 164 whroll Galall dys grodl donod! U



A1 Aoy LU pglall alas 5o (STEM) bl lioylos dals  (NGSS) pslall Juaell pglall sulas e w5 oo aslad goliyy uleld
Sogxd) e sl (e s éMJY\MW&L“)j

Dokme, I., Aciksoz, A., & Koyunlu Unlu, Z. (2022). Investigation of STEM fields
motivation among female students in science education colleges. International
Journal of STEM Education, 9(1), 8.

Du, W., Liu, D., Johnson, C. C., Sondergeld, T. A., Bolshakova, V. L., & Moore, T. J.
(2019). The impact of integrated STEM professional development on teacher
quality. School Science and Mathematics, 119(2), 105-114.

Dugger, W. (2010). Evolution of STEM in the United States. In 6th biennial international
conference on technology education research 10.

Ellis, J., Wieselmann, J., Sivaraj, R., Roehrig, G., Dare, E., & Ring-Whalen, E. (2020).
Toward a productive definition of technology in science and STEM
education. Contemporary issues in technology and teacher education, 20(3), 472-
496.

Ergul, N. R. (2021). Investigation of STEM Competencies of Teacher Candidates.
European Journal of Physics Education, 12(1), 38-55.

Harris, M.I G. (2018). Examining Middle School Teacher Perceptions of the Next
Generation Science Standards: A Qualitative Study.” Online Submission, June.
https://search-ebscohost-
com.sdl.idm.oclc.org/login.aspx?direct=true&db=eric&« AN=ED606627 &site=eds-
live.

Hassan, E. (2016). Psychological and educational statistics applications using Spss
program. Dar Al-Fikr Al-Arabi.

Hobbs, L., Clark, J. C., & Plant, B. (2018). Successful students - STEM program: Teacher
learning through a multifaceted vision for STEM education. In R. Jorgensen & K.
Larkin (Eds.), STEM Education in Junior Secondary (133-168).

Honey, M., Pearson, G., & Schweingruber, H. (Eds.). (2014). STEM integration in K-12
education: Status, prospects, and an agenda for research. Committee on Integrated
STEM Education; National Academy of Engineering; National Research Council.

Januszyk, R., Miller, E. C., & Lee, O. (2016). Addressing student diversity and equity.
Science and Children, 53(8), 28.

Kayan, Sellami, Abdelkader& Umer, S. (2022). A systematic review of STEM education
research in the GCC countries: trends, gaps, and barriers. International Journal of
STEM Education, 9(1), 1-24.

Kelley, T. R., & Knowles, J. G. (2016). A conceptual framework for integrated STEM
education. International Journal of STEM Education, 3(1), 1-11.

Nagle, C. E., & Pecore, J. L. (2019). A Veteran Science Teacher's Transitions to
NGSS. Electronic Journal of Science Education, 23(4), 1-15.

National Research Council. (2012). A framework for K-12 science education: Practices,
crosscutting concepts, and core ideas. National Academies Press.

National Science Teaching Association (2024). Science Standards: New standards offer
a new vision for American science education. retrieved from:
https://www.nsta.org/science-standards.

NGSS Lead States. (2013). Next Generation Science Standards: For States, By States.
National Academies Press.

2025 oje (1) sadt (2) s E hnoll deadal! B3 guud) dmodt U


https://search-ebscohost-com.sdl.idm.oclc.org/login.aspx?direct=true&db=eric&AN=ED606627&site=eds-live
https://search-ebscohost-com.sdl.idm.oclc.org/login.aspx?direct=true&db=eric&AN=ED606627&site=eds-live
https://search-ebscohost-com.sdl.idm.oclc.org/login.aspx?direct=true&db=eric&AN=ED606627&site=eds-live

A1 Aoy LU pglall alas 5o (STEM) bl lioylos dals  (NGSS) pslall Juaell pglall sulas e w5 oo aslad goliyy uleld
Sogxd) e sl (e s éMJY\MW&L“)j

Oztay, E. S., Gunbatar, S. A., & Kiran, B. E. (2022). Assessing chemistry teachers’ needs
and  expectations from integrated STEM  education  professional
developments. Journal of Pedagogical Research, 6(2), 29-43.

Pasley, J. D., Trygstad, P. J., & Banilower, E. R. (2016). What Does" Implementing the
NGSS" Mean? Operationalizing the Science Practices for K-12 Classrooms.
Horizon Research, Inc.

Roseman, J. E., Herrmann-Abell, C. F., & Koppal, M. (2017). Designing for the Next
Generation Science Standards: Educative curriculum materials and measures of
teacher knowledge. Journal of Science Teacher Education, 28(1), 111-141.

Vasquez, J. A. (2015). STEM--Beyond the Acronym. Educational Leadership, 72(4), 10-
15.

Watson, S. W., Shan, X., George, B. T., & Peters, M. L. (2021). Alignment of select
elementary science curricula to the next generation science standards via the EQuIP
rubric. Curriculum Perspectives, 41(1), 17-26.

2025 oje (1) sadt (2) s ﬁ hnoll deadal! B3 guud) dmodt U



7

lol) diolell yagull disonlldlao

Journal of the Saudi Scientific Association for the teacher

das0 - dygiu Wi dyalc d1jg>

Jo¥1 saadl - Ll el





