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ansgiall Alayally aslall alre e @l oo CRISI ) Aulall oda s
sl Jall aglall jules 8 Aiecad) gl Aadall lujleall Callall daila,
(il meiall alaiinl & Ll aglidi o lB aggalss 8 ) Clgeall yaaiy (NGSS)
oo Sl laolae) & ddaadle Al (1) rblad) pead oilal alasiu) DA Ge ellig
oo labre (42) o S dre e cih cilijled) odgl aslall ddas Junit day
O 3 Al Gligaall sl laalae) o Al (2) cddasgial) Alajally aglall  alas
alan (0 s (144) e leayys DA e Gl a2 G ecillaall Gl Junis
&Y bl el gty Auhall gl Baa (e GiaT & My L Aagial Alajally 6kl
dass iy cdaidie CulS e IS Apuaiglly dpalell Cilujleall aslell alee Jardi dapa
Loty tangia Jpadli A e gl dual (e ilijlas gl cleas ua (2.44) ol
Juriti dajn o saaly dujles Ciliany diicaidie Jundi dajy o cilijles EDB clian
Aipe ul€ lpla) odn Jadl (g 323 Al Wligaal) o el cyelal LS dan L
Bl Cligray cdpalatll jaladly Slgally (cupiall QUL Sl Gl 1 Il e

Jaadh A Afilan) A1VY @D §55 25 a2e e bl A CidS WS LAl 6D
Aatl) ey ) 880 i il (5a8 Apuntiglly Auadal) Slsladll (paled
giglly dpalall Clilaal) caaldll Jaall aglall jules caslall salea 140Nl clalsl)
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Abstract

This study was conducted to: (a) explore the status of the middle
school science teachers’ implementing of Science and Engineering
Practices (SEPs) embedded in Next Generation Science Standards
(NGSS) into their science classrooms and, (b) identify the challenges
they may face while implementing these practices. Descriptive approach
was employed, and the data was collected quantitively using two
instruments: (a) a direct observation form was used to collect
information from (7=42) participants and, (b) a survey scale was
administered to (/=144) participants recruited randomly from the City of
Taif in Saudi Arabia. Both instruments have been checked for validity
and reliability. The findings of this study revealed that the
implementation of SEPs among middle school science teachers was
weak (M=2.44). Of the eight SEPs, four were implemented moderately,
three were implemented weakly, and one was implemented very weakly.
The study results also indicated that the most challenges the science
teachers may encounter during implementing SEPs were ordered as
follows: challenges regarding to textbooks and instructional tools and
resources, challenges regarding to school management, challenges
regarding to teachers and their professional development, and
challenges regarding to superintendents and teachers’ colleagues.
Further, the findings showed that there are no statistically significant
differences among science teachers in implementing SEPs and their
teaching experiences and professional development.
Keywords: Science Teachers; Next Generation Science Standards;
Science and Engineering Practices.
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b)) e S (3 Alpnll il dage 40 paseilly aglall alad ZOla) aa
e il Aapis o Jall a8l ALlsy 4380 daalye Gl Callay ) ¢alladl Jon dpaglal
CalaaYl Biny dee 13 aslall el maay oy caledll G dejlid) dgallal) el skl
Al 3 baaill dgalsd deatiuall Jolall aal adly aglall aleil jlan ) ¢4ie Bl
Gad of ) ofalll e, il a8, L (Josh & Verspoor,2013) cujdally salall
onS S8 S PR e Dpallall cilaatl o il sle JS5 aglall aulat Cilaa]
dpnill cjled) cadagis (Luna, Selmer, & Rye, 2018) (ualaiall <& day)la e
(Lot s aplially elatinl) o satiwd) Ail) i) ol o dalll 1S (agl
iy cllall S 5 by (Ally Ol dilalialy Glelda caliag Jled J<G
lexe Jaloil) 3)lge 40y Alga alshall dpalel) apaliall Fans iy (nsS o oae Ly 4a L)
O Bsad s o Gusill (axy s .(Dole, Bloom, & Kowalske, 2016)
Los astell zalie DA (e Gashall Jgeaill Jals () salaial) L€y 3 dgalall sl
fe pan Gl Waanis o iy AU Chleal) Gy Ayt Clislen (g O palaall il
zalie b il . (Bybee, 2010; Osborne, 2013) (dally galall ol <ljlea
LY W8S g Y cpaded) B (e caall JAb Glijles (e 4idas o Lay aglall
3l aae Joa D€ Lol () salaall G o glal) ealia 5yshae 4alsy 3 ¢dysllaall culjleal)
Slo 385 o i Bl aglall st #Sla) agiliie o8 G Bandll o3a Jia aw o
-(NGSS Lead States, 2013) dualall chluylaall 038 Jin 3 Qllall 4Lk 55

3aniall ol hadla 8y Jeall (e S Gl dpaladl agE)l e e
by IS acx Ally caslal) adad 2 Sla) apyliies bl (e 220 3k 45N
(STEM) clualylls duiglls dpilly aslell cN¥lae 3 BlAN) & allall dac) b
aslall adeil Aghagll el (U] &S 1996 ale 8 4 aai cclaalally @l
calad) Al S ey Basiall bl (National Science Education Standards)
castall caledd dpgall dpatill jules caslell X julee foa Ay ulee diw e
ekl ulas castall aulat el ulaa caslall ine yulae caglall milei 8 sl yulae
.(National Research Council [NRC], 1996) aslall ailas
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sl (S ulae el e deall T 2011 e s Gl ey

iy ASpaY) saaidl V) A adall Gl b Al bl 8 el
Uajall toilage e sty &3 (NGSS) aldll Jaall oglall uleay 2y Led
sde GBI Gaall ay Aagll e aslel)l ala ) el Lellas g IS
Gladl bl udadll DA e (Framework for K-12 Science Education)
by Al Whsa b uleall Luulad 40 G Gl (A€45aY1 saaiall LYl (NRC)
ol 8 Jall aglell ulee sliy Cpaitdl o desene o6 Al syl
desane U (e dxal) B0 4y saie Glaabie ) sl IV Al e
saatiall byl ‘_g Anpll 3aldy  Cwdigall e}hj\ ‘;ASMJ sladall€ to)ydll (ga
2013 e b apeall ple J<5 Aalie cmpal Al Aol 45 YT e 480N
Gsinadl dse Luledl 228 a5y .(Bybee, 2014; NGSS Lead States, 2013)

Crilalsa AT At ) lanastl e ASulia Ziplay Lyuskily sl 5 35 Luplaadly

zhl Pla e adadll Gladlal aplial decly 28 julaadl 22 b cadle
Jalill s Lo uSad lly cAilly AuvigllS (madl leians o JalSE 3yaa o
Dled) 23] ey My ((STEM) culualylls duiglls 4uills o glallS cliaradill
leiias paleiall oy ) o) Glisise paan 8 Vel Cpadeall B2 Ll e
Aplealls b pmall dpalall agihd GlliSy agilalialy agilolaial ae @855 Lo lgle 585l
Logadtll U oyl oSl (55ine (pun 3 Lallis ((NGSS Lead States, 2013)
ey dpall Ahall) PA ge Ll Dbl Joadll Jals b3dSs agus)]
e ES G Gl Leelpl oY) Gsinall Dalee o Dl oSa 13gds L AR meiallS
(2005 ca) Jumd) ASy5aY1 sasiall sl 3 aladl adeil) (sl
) Sl A e yass 3 (NGSS) adldll Jall aglall julea (S5
Lull) Y (3) ALl aalidl (2) ey dudall @bl (1)
O3S A AL bl &e ey ((NRC, 2012; NGSS Lead States, 2013)
O (lagleally (@lall Cllall Lia Pla e gsiaall adadll aladll o 0 JSG
Glagat DA e iy S ddall Glujled) K55 (NGSS) asldll Jeall aglall ulas
Allen & Penuel,2015; Han, ) dugll aiba 3 leduks e Cllall 2t dladil
dgalal) legleally diymall amlaal) Joail) Jiiai o julaall 038 Jaxd Cus ¢(2013
e Aaghal Glaslall ety ¢ alall Jialgill iy (Stohlmann et al., 2012)
palialls daalell Al HISEY) Glas (e DU a5 ((Wang, 2012) ddbiss jolas
Lalall lojlaall agindsi DA o Adla) aslell Cleaadd Gy Alaluidly ALl
& LAY 50 ALl asmlaally Ayl HISEY) agd (Ol o a3 ¢hguaigll
058 S alshally e dpia apebiaiy Ailaiinl Ao lujles o Al dlad]
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Wk asle Jsm LA 55 Y Ll aslall ulee of g (el of G a2 s
ity (52 L3S ¢elly Joa clinad i 3l ) (Nollmeyer & Bangert, 2017)
o) Ak L Ley sl G oo Jady el Aaaf1 3 gy i e Gppasn
diph 3 Jsaill 8y ) s el Cijela Al ¢(Bybee, 2014) gaadaall sk
Ul iy e o L Lo s ally Bl Lkl G JEl; pslal) o
OIS gty a3 Catigally o Ladall S sl gl alasind L) dsalal) Eall
Shlen ) it lly Adaall Cladl) 3 aeShaly aalall ALY) #)k PA (e (ULl
pemsily Zaalall Jslally SLAN Y Opemslly Uiy Lellaty il any e siia i
.(Bybee,2011; Isabelle,2017)

Laany Gluylaall 03¢d 88y liay (NGSS) asldll Juall aglall julas Credd S
tigll Al aaat aglall ALY 75k (V) 1hs cdputin dude lles Sl b
o8 AN (£) laall HSaly claalil dadind (V) eslaiindl) shals Jadasill (Y)
ey (V) lajppuniy milial) it (1) ez dladll pladiialy jedai (0) AlY) e Ay maa
(NRC, ) L dealsilly Leasiy cilashadll e Jpumall (A) cslall paanciiy il
gy dpalal) lujladd) mllhias of @hai ol s ccluladdl oda agily 2012
slatin) amliad augis lalvial 2+, (Science and Engineering Practices)
(Engineering Design)  owiigll aaaill aaliay (Scientific  Inquiry)  oalell
"oplhias peadiul 8 ulad) bl e cualdll gl i (Kang et al., 2018)
Ldadl Gloled) s o U 5L "hled! mlhias e Ya el
Optigall Aardivg Loy Gpalall agilad 3 sldall ajle Lo s oSa Gl
Oy s (NGSS Lead States, 2013; Reiser, 2013) aglais aelolas 2
ISy axiiy " laiill wllaias of ) W (s 5)S8l) 228 Minner et al. (2010)
s cpelaban (B osldall @ile Sy Lo "Tadal) dagidl asede ae Jolise
Blagine aslall Jaleas Apuhal) Joeaill i (DUl lgariing i dpadeil] Cilin gl i)
a3 aslal) (g3 2y Taglad (e ¢y palaall alay Lo () st Lalall Fpalall lsladl (o
csalall o Lafiu) dndliin) gas o lalall Jd (e a2iiall alall ulud) e 236 Caall

Oo Va3 Agalel) Cilusjlaall mllaas alaaind of Michaels et al. (2008) x5
Sy Ji (Knowing of Science) lall ddjaa bt ey ¥ alall o latinl) llaias
g deadll (S Y Ak (Doing of Science) Al dplas e )
slafinl) Chlee o @ind 508 Al Lpalal) clijleall lat) (3hidl 138 (hay
Cpaleial) g2 alal) ggindl it WA e Sk (Michaels et al., 2008) sl
.(Krajcik et al., 2014)
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058 o Aalall lladl) 3 (O Lhasl o ) Osborne (2014) udys
DAY Ajaall Tty cAijmall olai agagd pshi e (DUl Caelu 13 Y) Y
o ey JSs (Saty Nang falin (a sad) (gmd (RS 1ile ogh Ll by G
) DA el G gl T e S JS8 SE Ll il Jall ol ule
Pl alaill dalie (4 4LiS) Qo Gy ) 228 Dpuiglly daalall bl
Osiay cpdll DUl oL Jll oSay L e (NGSS Lead States, 2013)
oSl B 35 s B S5 B il g Ll Tyl e
Sl e Ally cppdally @l Gl Sl (el Gom b dusthdl Shleal
P e leren 5 lilyy gans A Hladisd P e delay CDISE paaiS
Osamars iley .(Moore, Tank, Glancy, & Kersten, 2015) alall ¢Laticy)
AR RIS, Al chled ditinly adss o oL A o ol
ey ol el o ol (samays gl dgas e Ll () seadaiug
iy lujledl o3a Jie Y5 .(Meiklejohn et al., 2012) Jusdl Ldpme lusjles
Aaphs leasanad iy ug  pslall palea dti5 Japhadi PA (e pglall Jguad (3 lajyskis
Gl Jliia) e Yoy Al dgdde cligas 8 LHANI 8 aganiiy DUl 2elud
18 & aladll Luaal (< (Moore et al., 2014) aledll e pbla JS5 geaall
¢(Garet, Porter, Desimone, Birman, & Yoon, 2001) leaukil 4l (saa5 cuilall
& el (8 pailly ZOaY) dgea e (palae dgag ) Lp Al Gluhall s )
il b Aatles (el MWLy uail 13 Joa B oppelh oAl dla o o
Gl i Ll (NGSS) il Joall 4 5la1 ﬁ\M ol e a2l (Kelchtermans, 2005)
Ll Slpladll e 46 dhil o gt galie papSi 5 Opeleall blad Ll
uba_)LuS\ u_,s.\b.\ Y u.\.da.d\ ) u\ &_u; ‘JM 4.1&\; 4.\4.\3:_1 4.\.\.\ c«\.u.\\j ma.@\,
S gty Y asddl gabie e DIS o b coslall ppm ol Balall cligaly
Fpa) S LBl Ll Yy cpgmalia b Annaiglly Aalatiall Cile guimgally aslall gy
.(Capps and Crawford, 2013)
a8 gy Apalall ljladll Gudsi il A clahall Cased 38
¢aiS 4y Bismack, Arias, Davis, and Palincsar (2014)gal dua ¢aglall
Sllad) & DU @bl e A6 daialy malial aginis Cpelea) alasind 4_9:,5 e
Oo UL Cmad Gy ¢ el meidl e W) A Ay Gsiall) aadials L Agalall
) saaall YL AEaN) Ala ) e Gdialeal duaddll Al Aaadd) Dl
Ol dajp el el J8 e deddidl 3addls gmeid) o il el
o Aaalall lijladll Cpiialaall Bulei iy L Wl Ldadal) clogled) (e & LAl
e e Ayl (S5 cctiblaal) o3 el Gulss ) gl culal 28 ¢yl Coal
lanall alial) b 4y 5iSal) 4y )b)
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Ciagy agd 2 oo @i ) cas Al Kawasaki (2015) du)s &
Calll i) bl Caggoall Jaly Lpuiglly Guadall illeall agalasind aaladl
4358 Al Apadd cOley Dl A (e Sl gead Zuhal) 238 3 e sl zgiall
Uasde ddllay alatinly Gl A6 WS L i) (e Aasssiall Alajally Gpalas Gass (g
sas ol opedal L il IS Apiglly Apadell ilojlaall agaladiin) adly o aisl
Oy Apaledl) dlaal) (3 dpndiglly daalall Gliplaall ) die Ciags agh Gn A
Ayl Cagauall Jaly cililadl) s3gd adl) agiplaiy agh)sd

Jsa Ayl Aayally aslell alea <y soc cilslss 23 Daisly (2016) dudy W
pedsad 3 L agialan o U ageals ) chloaill CalSy adlall Juall aglall jplea Gl
Galdl aadinls uleall 028 2480 (G galeall Lealing AN Slsally 3lsall diaads daalpall
elre (e drad Apadill ALG DA e bl geny @y Ll e sl gl
Ll b bead) o o ) bl cylal L ASyya) lanils 3N &gl Al yally aglal)
el LS clginlaiy lgagh Cpalaall o HES o Canay 3aine Ladlal Al V) 2 L
Ge Al Ge Gpalaall st Wil e QS Gl ilastll e desena 35as Al
Al el WS calseY e Tpaling ol saaa dpuy)si Gllas Guda 8 Aal)l dihis
Dlsall iy Jladlly S Cappatll (i s Gsalaall baysl S sl e e o )
e ey Gl Gasiall Jaly clooleal) s2a Jie Gakail Cdgll Guy dpadsdl
S spleall o3a Jid Gualeal) agh B sl dgas bl oda i Lghieds] Al il
Dskill DA e baaill oda Aalleal dals dala dgay ) Liad Zuhall oda zils o)l
D85S ¢Cpalaally Gaplaall oD aeall iy ulaall oda Jen (S Calaall gl
castall Gyl LUl sy ol gall

(=51l gl Lgd Lasiul )y Brownstein & Horvath (2016) )y Wi
Auiglly Lpalall lleall Zaddll U8 Lo e Jumiiy Gaadal adly e (i€l cul i i
Oxalas (10) e Auhal) A cilad) 285 .de b (90) adls duupy 550 agd Caedd Lo any
Gty 150l Cpaleall o Y il il LGl 13g) Craaa B ladiuly apand &
iy (Jhad dpples ' Glial) Sua cigliie S0 dpunigly Lalall Gljleal) Glany
b dles " cin) Lty Sl Lpaiglly Aualal) cluslaall S8 1Y) 4 all " clilad
e Caall Jas Sr Apuaniglls Lpalall cilsylaal) JAlS 5,891 4l "Ly
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Lpaill Glujledl) d3jee ) Boesdorfer & Staude (2016) aulyy cim
Aol sl 8 clal galee L ast Al wll) Jeall aglal) ulee ae dadgial)
D Slladl Ly Ay aldll dadl aglell julee Guli J8 diall ginall dalas
Al il Al g Sadlall Jeall o glall el Aiglly dyalell Cllaall po Lo (y5asiy
Aainly lald) Al L lajladdl o3a i (periiny N Cpadeall gl Janall e
pealdinl e (Self-reported) (salaall 553 L e ol clladl aeal Al
Glagleall Jon aliid Ao culaidl jolas sae (e Lol ol g€ Cua tciluledl
Jall aglall Sulas e 885l Apysill Gilulealls (sginall Jon Aiads e sanl
Glalia) Joa A hals @) dadl sules Jon Gpeleall S8 Joa Aliady caalal
AN 2l (Pl e Ledle) 2 Al JaST dy L Aigad) Lpatill e Cppaleall
Colly Al sl A5 3 Aalall Guplaally Ayl Aapally e LasSH el (30 (201)
llaall Cpabeal) alaaind of ) Aniglls Luadell il jlaal) (ady Lo duball s28 mils
ms Lad ol cany ele S0 Al Auhal) Sl alie Ll dudlel
Ajlie sulall yally lualyl) aladin) dujlad Gualeall aladind & € Cdll
sl Janally

aslall ales aladiul dayy ciing Malkawi & Rababah (2018) i) Ll
Jiall ashall Jaulas pe Al dpsielly dualal) Clajladll uYL ie SBI Caall
(2015) Ji e cysha A AW PR e bl ceay Gliald) Bl a0l
Al As el e Adaas Ladae (315) o leaysis duall I Lien s 22y Kawasaki
IS Aiglls dpalall ilujlaall Cinll A alasiind dapa of duball 28 il el
Lkl aganylly Jslanlly callalaidll aladind djles o O Jeas i ¢langia OIS ale
ULl el 18 Joa DUl Aiilie dujlany by dpale apnialge gl &5l ¢ L
Ji e Lladind diglly Laalall liplaall el o cligailly coladll e dualiiol)
Fuahall o2 il <yl LS L Aausgie dag e luled) Gy cilias Laiy Gl die
O Bl dagly paaddll Glpaiad e Aflaa) ANS Gl @58 2 pe )
Gong Jliad) 3 Ly chiglly dalal) Gilujled) plasinl 8 duhal) die Claugie
cClalaall g2t uiadl axial (ghan Ailias) AV Gl (35,8
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polall alra Dlial s Jon e Al (2019) Ll A A
Al Jeall aglall jules 8 Aiecaiall dpiglly daalal) lusjledll Zygl) syl
g dade Glujles Sl e €€ Al 4 clia )y ) 313 apanaiy Gl
ine e DlaY) o3 as DA e Sl ges 8 Sin hiige (50) o clasl
i Ay Ll Asjally aglall alee (o Aalrog Ll (75) apaie &L Ayl
Cadl due @Dl dayn of G Auball eda il il gl Ayl ASledl
colal (Gl Slujlaad) g e lasie sle JSG OIS diglly duadall cilileall
A 2k Aujles Ay Aangie dapy lujles DA Gl die @Dl ) bl
lganiliy Clagleall o Jsanll duplany ClLall iy Jilad djlasy Al 2paass
S ) Gl due cblaial cplal a8 pedll Glagled) dd W cleluagis
LB da )
Uajpally aslel) Cilalea dusjles @dly clsls duy (2019) sdle s @l sy
Dlind by Lald caliy aaldll Jall aslall jnlbedd ogendl 4yl dSlaally 45l
(12) e 0385 g5 elipdll dpysnall SIS psma o cileidl dudy slae 2D iyl
S e ieis hise (48) Ge 035 55 Lsiglls Taalell Slijledd) smas clpdse
Lald) cacld Ald aay 1y (31) (e 035 W5 ALLED aliall Hena 1yl & el jlae
Apre Al el el cldes e (64) bae &l dne o Auhall Guly
Liglly dalall lolaall (s Lot 45U Ayl dne culilatind cjelal a8, L casldall
fap o duas ple U8 L) ddead) B Gautiglly Dpalell ljlaall agialas of
Aoy Glusles s g ) Ayl gl coplal 8 oLl clujlad) cm e +Aans i
Llans iy i) Jad Ausjleas il pladinls okt Gusjles by Aaugic
djlasy Jslall aseals bl ol dalaey asulall el clualpll aladd
i W cleliags leaniy Glasbeall o Jpand) dujlaas A3¥1y cabally Juial)
28 o Lafin) e hals Taadill dulees Al 3aats ALY 2yl Fuslen a5 Silasladl)
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Uajyally il aslell ales olaf (uld culsln 2 (2020) ged) dndy Wl
alis )l Jall aslall sulee 3 5l Auviglly Aualall cilleall e b 4]
Lebigais ol 5 Apnariglly Fpalall liojlaall (o degane Citaci dad daely Yol aalil
sl el Ddse (32) ase aly chdsall (e degene e Aaadle dilky )
) Ayl ades o Wlee (23) o Zuball oda il 25 L) Galedl
038 g b ashell alee ol of il cuyelily LA peadly Jandie el Lol e
Lglae o I st eyl (Ll clujleall G s -ple ISy T oIS ilsladl)
blas 38 A1 ) asied) daall 8 Sl duslass cDISEA paay ALY )k
dulat Aijleas Ll cilelaiiny) Jadhad dujles cilian Loy daiiye daj0 o
Cleas Daly lansia Aoy o Jslall mpaay il oLy Gulans b iy il
DS At Auless lealatindy 3lall ol dujlas ay EDEN Cilsledl 4,
Adpaa Ao o lehhagiy leanfiy Glaslaall o Jsanll djlaay (olualls oyl

gl Aypell ASLal) AS e gl cylal a8 Asal) LAY ge e
Lo S Caally aslell alea g %07 o Y 2019 ald TIMSS cijlaal b
OIS iluladly Al (e degene JSE Al dpalall GlEEST e aa3S5 o 1550
sda Jie Jo Sl o) ) 1Ll Gaalad) (e %066 Lo csUamall (g yall Caad (e
j ¢ AN ol Cuall Gliys L S S el CGuas dady oIS dail)y clsladd)
21 ilojlaally aidl) oda Joess of BLEWY) 3 Sl aslall ales (e %0V S5
(TIMSS, 2019) J&l o (sl Caai o Jaiil 38 agusyys

el Jalye (8 aslell calae Jaadi pae il Zugsill luhal) (aey ciag S
engd ae ) agny 8 Gl o ) Bybee (2014) il dua ecilujladl ol alall
L il L ] L say cdnielly Gpalall Cljleall on Gl e og)s;
o aedsnd e lapel Cpaladl sy o) &ua e Haag and Megowan (2015)
Gl (b lllens utigh agdl e B ) dalay peily Binigh agidll Coaia
Lo aphaill 038 Hie Leas Aguball Joadll (3 aslall aguuydi (8 Lol 4485 aslel)
O 1583 cpdeall (o e Coffey and Alberts (2013) duln 4 il
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