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An enrichment program based on integration between
green chemistry laboratory and life cycle assessment
methodology (LCA) to develop environmental self-
efficacy and scientific argumentation among the
applied college students in Saudi Arabia

Dr. Sahar Mohamed Yousef Ezzeldin*

Abstract

The current research aimed to measure the effect of an
enrichment program based on integration between the green
chemistry laboratory and life cycle assessment methodology for
developing environmental self-efficacy, and the scientific
argumentation among the applied college female students in Saudi
Arabia. The one-group pre- test and post- test experimental design
was used. The research group consisted of (34) in third-level students
at the Applied College in Saudi Arabia. The environmental self-
efficacy scale, and the scientific argumentation test were applied. The
t-test, and the effect size (Cohen's d) was used. The results of the
study found that there were statistically significant differences
between the mean scores of the pre and post in the environmental self-
efficacy scale in all its dimensions and in the scale as a whole, and
the scientific argumentation test in all its skills and in the test as a
whole, in favor of the post application at the level of significance (a
= 0.05), The results of the effect size (Cohen's d) indicated that the
program has high impact on the development of both environmental
self-efficacy and scientific argumentation. The results were
interpreted, and recommendations were presented.

Key words: An enrichment program - green chemistry laboratory -
life cycle assessment methodology (LCA) - environmental self-
efficacy - scientific Argumentation - the Applied College.
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pro-) Al sypdl Ll ge IS e i A dpdll Jalgall sl
i & yelal 5 il yall &Ll ¢10Y (environmental intentions PEI
i) 4013 306l seda o (Ojedokun & Balogun, 2010) 4wl
(e Amidiiall il siall G g 6ol JIU J g posall i) gLy S (K8 (a5
adl i 13 5 e sllaall il bt;m e 38 Aind) 450 50l 5 3 e
Aol Slalasy) st Y 08 (Al A3l Belasl) & S st g

Dokl agd ool o Sy Cua Aalaial dagi 3 Al 213 sl
L Lasi 5 o oSays «(Sawitri et al., 2015) dall dgacall S oLl
el ale) e agind o Jef aSay o griay opdll o)V dalainYl
(Tabernero & Hernandez, _:s3ill sale) dolu (1o 2 3all 8 sk A
8 0sS ol il 4513 3L (e Aol il giuse agaal cpall o) 3Y1 5 <2011)
LAY 5ol (e J8 iy siase gl ) oY) e ST Al a5l & L)
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AIAl 3o el ) (go5y 38 Apad ) 43 gal) Lalss 2.6 o Stahlmann ,2019)
Aprdinall 4l )0 5 Jao V) e 1585 b lde) (Say All 5 )
sLalay g Al duiy 4000 3o iy ¢ gaiady (Al 1 8Y) Cilaw >

Al g Of Sy agS sl o Aaladl Al AgIAN B LSl g 03 o) 8N Siiey
I—[uang,) O s e Ja\)_sm Sl Q@\)ﬁ e e Ul
ol (Hanss &Bohm, 2010)0s Al s el ST JUall Ja =8 (2016
058 Clanay Jilist dca je ST an Adlall And) 3130 3 USH (5 53 al s
B EW I (White et al., 2011)0s 405 <l 5 C—*.A}ij o aldl)
s ke ) gl o) aY Dlaxinl ST A Akl Al A5 el (o 5
i) e iy O (S S (miaiall aeS sl Ol ¢ gaing 5 ollal)
Ll a3 e bt 8 sl UL (5 S

s Lay Wi A1 36 LaSIL () saialy agily aguadi) () sty () 0l 8V Jaan
(Moeller & Stahlmann ,2019)

L83 Chand il agiladil o g Ca sl ) dalag gy dliie ) 3
(A agilallai 5 agilaal e Ll 2y el & Ll 4531 50 e 500
Al e zranaall Jabeill el ja Y e 2 3al) AASY andl 3
(Bandura, 2002):s 5 45120 A0udll Ayt 5 el day )1 150l oy
o= iy :enactive mastery experiences Lbill Gyl clas -
(e i 5a ae Jaladll 8 Aggal) culaladl)
&* s wvicarious experiences 3 dball e coladll g <l yall Y
R AYL A lEa a8 il L R ) B sl
glaiuny) e 43 )38 5 )8l 3 jlew :verbal persuasion Ladlll glay) -
e 1) 5 aan i) Cllae apai L oy AN )
* 5 :physiological/affective stateiuihlall /i ol gaudll YA - €
25 Ol Sars aglliy agd gl g aadlea) ol Al AV Jladl 253
Gl 50 palai) Jpan ) gl e Al il sl
coadaiall Sl s 53 ) Y1 Camaal o (S LS 5 cillall
E. ISSN: 2735-4245 ISSN: 2536 — 914 YEFIY el b,

Laghiial) Jla Edu Search s «s saall 4 pal) diy iy ) g3 Ao 4 e ddaall
You



AYOYT sl (Y)z bl oaall g pdtally Gealid) alnall Apalall Al & peaall sl
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3 pdlea yill g ALlalall el ) | Spldish | LB g LBy |
484
AR g LB | l"——l Bl padl gf Adalal i pad) |

[ i 5 s sigpetn e |
RRTpr———
(Bandura, 1997) 4512l 5ol L )l clasaal) ¥ (<&
saaa Al ey e aldeWlh bl e maall Gl
elli Cada g5 Al AN 3. L)) Al uld 8 (Bandura, 2002)sxb
(Johnson, 2020; ¢ JS <lal )y Jie e gill agilad jay (3lats Lasd Sy
Liu et al., 2022; Thagersen & Grgnhgj, 2010)

| Al i |

A alal) 53T 33T

Aaiaal) A5)AN SslAgh

eSS Al i Sasae Asiu CAS gumges BS S

Agin) A0)AN Belds 5 (W alayl g ASIA) BolAKY) ¢y ABNal) ¥ (S

Scientific Argumentation: (lad) Jaad ;e 1) Eiasall

Aizadl 5 Al g ) lga s Atalal (5 kil A (e caladl Jaadl s 2
sl nadll el s alall Jaadl 5 clalall 4 il 8 dlpaii

T4 g s calell Jaadl Lala >

O Wi ol Apma b S0y a1 Y1 £ L8Y axdid eleal (e 3 jle alall Jaall
35 681 Wlilaall 5 A1aY1 5 bl g leleal) a5 (ddlide palic fracal JUA
2 55 el alasid (Sars ¢ d sV ele 3 A 58 ALy o) s s 3y a5 A il
(Anshori & Sastromiharjo, 2023) saall iy kil i zilaill ol aalall
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(Utami et al., 2022) .z>all
¢l ddee Jaall i (Oshorne et al., 2016) ¢soals sl 5
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Jals e pad bl Jaall o (Duschl & Osborne, 2002) ¢ sl s
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Cua explanation sl ge Jaad) Caliay 5 dalal) AaY1 5SSV 28D
G 0o el Vsl et ) Anl) B apn8 AV ray
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. (Osborne et al., 2016)gU8Y! sa Jaall (e cargdl old elld e
Aaall g ele W) Jie Ll QIS Tl calall Jaad) ) ey Gas e SIS (e
= lainl Bl (A L lea oy Ll dfie <l jlea Aliay any 4l el il
A Jlal aa3uly (e sle ) Bailue 5l il QO Cile sane 4 & jidy
aand ol Jgill elea¥) Jaali aty @l e 2y 5l jpdill m pe g i) e
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Gl e i LA (e oy Alma lai Clgan 5 a0 JOIA e cllh (OIS
@M\M&aﬂ\émwﬁd\ju&\}}
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290)
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ostall alai e sl SV g 05 a8 SaSlagal) Laail)
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Z3laill 2 el (e s cdaad) gl Lo i Al 2 3laill (e el Sllia
adlilee 5 Jaall 4y Gy 3 sad Jl 525 (Toulmin, 1958) ciual s 3 sai
(/\'1 Yoot cL')“)LT\S\ J}@.&A) :LAU\ ‘)m\.ud\uacdyuﬂ UJSSJ)
Leartivn U LY ipsa B claslad) a5 0 Datacbibal) -
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Ll caliadll 5 dlgasant o) yal) Anadll Jiag 57 claim leleay) -¥
S (E Ll (sl cae) ) Jaal 5 1) a5 0 Warrantse) sl Y
Slele 3 s il o W day
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«¥alaall (e Ulall il gisal) A oAl G paie Gual 5 Galaly -0
L
S ol ol (@M sall S cliall) Qualifiers Jwld) Jsw -1
Apalall A88a 45 50 ) sle ) Lo daly
daa Lgd Jha ) Gkl gl(osahll) Rebuttals o3 Jaw -V
eyl
b=l Jaall 1) (Sampson et al., 2013) o35 O san g
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Yy ¢ iy Dl e AT la) sl Tase sl il ol (aeds dliay aay (531
alasind g ol ypadill a3 Al g DY) ) jaa g cleledY) acds ) A
Agale) el a5 A il L) L 5 lBLuad) (e 2yael) 3 (el 55 3 g
Al 3 A5t 38 5 e shall Jlae g chlbaalall 3 G jall clilall 5 el
J3a e (Eskin & Ogan-Bekiroglu, 2013) sts s Se cha sls ¢Sl
Al alaall alas e clld 58l s (el 55 23 gl T alall Jaadl ) jlgw Gpais
@ Alee e pmse Gued a0 A e LS el sl QU
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&-I\JL@.AJ‘LJLJJJAJL;MYL@JQ‘ u\@aﬁa‘u«.\d\wﬂ\uu\ﬁum
u@m@\}‘cquﬁ\ C..Aql\e.\.\uﬁ}mmcq}dl.wiuwj\
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Ay daaily sl 5 (Hadianto et al., 2021) osoals sibala 2l 5
ad daaladl ol @lla g Al (YY) 5 cole ) Jady Lay aladl Jaall
g Cans cal sl 388 (Yo YY) (5 AT bl ae son Al o Wl cely 3l
ﬁiﬁ) cu'a;_ﬂ\ ?"'\93} ¢Caladaall ?5"\3") “"_ab)._pd\ ﬁﬁ'j} celead) e;mi ZLY)
bl Jaall il e Apaiy (Y41 V) aSllae o Al 53 Caaia) 85 cae )
Basa S5 aladl clea¥l g elea¥) (ad ) o il g celeaV) wasd Jia
Jaall a3 (Y4 VA) dsde oy o8 30 ama Al o Wl ey
k_\s.b.a‘} SJ.LIS.\M} 6aJLaAAM4AAJ\j ‘AA;J\ ;L\."FQJJL’_!\MMMLUM‘
Gleleal <8 ) Jaall & jlew (Kuhn & Moore, 2015) D ses (S Al o
‘oALAAS\ u\;l.c.f}“ d\_)ﬁﬁ\j 4d:\hl\ cjﬂ ?737'\9"-5 453\..4:‘\3\ CAAM ;L\g_g ds;_\ll
(e 4l les a3 e (Rogan et al., 2015) 05 Aty gy Al 2 Slas
zaall e g liall g daalall YL ele V) aca s AaY) e maal) BlEs JDa

Gl Al JBA ge (alall Jaad) &l jlea maad & Mad) Sl el g
Lalaie 45 ¢ aad)l YA (3 5l a0 LS cland) 138 A Lgagai &3 )
‘?cﬂ\‘j ‘Q\EM\J ‘d:\hl\_s alele ay) e:\.L\.\.J @.Lu.q d;A.A Az oA g cdd;ﬂ
S RY) damdl e a2y 52 5 (Kunnan, 2010) g s sall ay s b oydalb
ULl Judud i ye LJAMJ&U'\AS)"CJ.BA"(“M\?'UL;}JJML&AJ """
w\ m@‘ﬁ\ J.-.a\_ud\ ;«‘JS.L;.&‘ dﬂ)la uc. dd;l\ Lﬁ}-‘ J...\Ja.\‘s 44:\33';5\
Giall gy AN JYA (a5 ¢(Osborn et al., 2016)Jdasll & Jslitadl g guia gall
eleayl O ).\.\A.J\ &R t_a\)Lg_A Cw d)\a (e Lfdﬂ\ dd;l\ M.u.u L;BJ\
daally celeal) ac eleay) o laaaall paas g ecnliball Lﬁ\)l\j daaall g
gant| as s ¢JIYALY) 33 g g ¢Baliadl)
ealadl Jaad) & jlga uld >

@ A 5 3airall Gualaall aal aded) Jaadl @ jlga (uld ol sal slac) ey
38 ani 8 daddiusall Gl 52V 8 i aa g s CLISEGI Y gy skl () s
(National Research Council, aladl dasll &l jlga slal o padill
oLl (Ryu & Sandoval, 2012) JW saiba s ¢ 50 ) 4l 5 G 385 1996)
0ol G odaill Gall J s el # site J) s Gy (53l 5 (alad) Jaall
Gl il Ll oy lall Gad dadll Gall Gaass A e ot GO
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1 (Eskin & Ogan-Bekiroglu, 2013) sla s »Sa sl 4l Ll
Al gine ofiy el Jad aladiuly Jaall Gl jlee ald e Gadied
O e Sl e paall e Ly eilill (&) Qs e slaie V)
Al yo Jie 2aata (pe i) Al (e S LA dlae ] A (e (alad) Jaal)
QoA bl de o) e JS Gl o SIS o(Utami, et al., 2022)
(Y3 cihalll e Aalud €Y VY oy Sl e s Y4 YY)
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subols Au pn Jie Al dal sl Caliday A Gl il
Dsill ALLAl AS) LAl A il Caeadiul Cua (Hadianto et al., 2021)
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