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Students’ attitudes toward using Blackboard in blended learning after Covid-19
Pandemic Mitigation

Omar Abdullah Omar Alshehri
Assistant Professor of Educational Technologies
Bisha University

D0i10.55534/1320-009-005-001

Abstract:

Due to the COVID-19 pandemic, many universities have had to move from face-to-face
(FTF) teaching in the classroom to remote teaching. Many organizations have used
Blackboard as an educational platform to communicate information to learners. The state
has taken a decision to return to attendance to study for all academic levels. The purpose
of this study was to investigate students' attitudes toward using Blackboard after moving
from distance learning to direct classroom presence and their perceptions of its effects on
their learning and participation. A total of 135 undergraduate students participated in this
study. Data were collected using a 3-point Likert-type survey. The results indicated that
students had a positive attitude towards using Blackboard and considered it to have a
positive impact on their learning experience and their motivation to learn. Students
mentioned flexibility as a key advantage of using Blackboard for learning.

Keywords: E-learning, Attendance Education, Distance Learning, Corona-Covid-19
pandemic, Blackboard platform
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The effects of the emergency shift to distance learning during Covid-19 on the
teacher-mother, and suggestions for reducing these effects.
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Abstract:

The current research aims to study the negative psychological and social effects
resulting from the pressing transformation to distance education due to the COVID-19
pandemic on the mother who works as a teacher; and thus, on the family and society,
based on role conflict theory. This research also examines several variables that
contribute to the conflict of roles between family and work. A quantitative descriptive
approach was used, and data were collected through a questionnaire designed for this
purpose. The study sample consisted of 260 female teachers from the public and private
education sector in the Makkah Al Mukarramah region in the Kingdom of Saudi Arabia.
The results showed there are negative psychological effects on the mother who work as a
teacher because of the pressing transformation to distance education due to the COVID-
19 pandemic. The study also revealed that the feeling of tension, boredom, frustration,
and irritability are among the effects that this transformation caused. The results also
showed that social relationships were negatively affected, especially the relationship and
duties related to parents and brothers, and then the relationship with friends.
key words:

Online learning, Teacher-Mother, Covid-19, psychological effects, social effects. Role
conflict.
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The effect of a training program based on Torrance’s problem-solving model on
the future thinking of Qassim University female students
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Abstract:

The aim of the current research is to know the effect of a program based on the
Torrance problem-solving model on the future thinking of a sample of Qassim University
students. The research followed the quasi-experimental approach. The sample included
26 university students divided into two experimental and control groups who were chosen
by random method. A scale for future thinking prepared by the researcher and a training
program was used. It is based on the Torrance problem-solving model prepared by the
researcher, and the results showed that there are statistically significant differences
between the control group and the experimental group on the future thinking skills scale
after applying the program, as well as the presence of statistically significant differences
for the experimental group in the two measurements (pre and post) on the skills scale
future thinking, and there were no statistically significant differences for the control group
in the two measurements (before and after) on the future thinking skills scale .
Keywords: program, Torrance problem-solving model, forward thinking, university
students
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The Required Roles of Secondary School to Promoting the Target Values in the
Human Capability Development Program
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Abstract:

The study aimed to know the required roles of the Secondary School (the teacher,
curriculum, and extracurricular activities) to promote the target values in the human
capability development program, which included nine values (patriotism - tolerance —
moderation - perseverance - mastering - discipline - flexibility - positivity -
determination). The study was applied to educational supervisors in the General
Administration of Education in Asir region on a sample of (164) supervisors, and the
study used the descriptive survey method. The study used T-test and Analysis of Variance
test. The study results showed that the study sample agreed on the required roles of the
teacher with an arithmetic mean of (4.65). Also, they agreed on the required roles of the
curriculum with an arithmetic mean of (4.60). Finally, they agreed on the required roles
of extracurricular activities with an arithmetic mean of (4.52). The study showed that
there were no statistically significant differences in the responses of the sample members
about the roles required from secondary school to enhance the target values in the human
capacity development program due to the study variables (specialization - years of service
in education).

Keywords: Values - Values-based Education - The Human Capability Development
Program.
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Effectiveness of Electronic Worksheets in Developing Visual Thinking and
Attitude towards Mathematics for 6! Graders in Jeddah
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Associate Professor of Mathematics Teaching
University of Jeddah - College of Education

Dio 10.55534/1320-009-005-005
Abstract:

This study aims reveal the effectiveness of electronic worksheets in developing visual
thinking and the trend towards mathematics for sixth graders in Jeddah, The research
sample consisted of (60) students who were chosen randomly, and the quasi-experimental
approach was used to design the two groups (experimental and control), The research
tools consisted of a test of visual thinking and an attitude towards mathematics prepared
by the researcher, Many statistical methods were used by spss, program, Including the
arithmetic mean, standard deviation, t-test for two independent samples, the effect size,
and the effectiveness equation, The results of the study showed that there were
statistically significant differences at the significance level (0.05) between average score
of control group and experimental group in terms of the posttest of visual thinking and
attitudes towards Mathematics in favor of the experimental group; and the effectiveness
of E-workpapers in developing visual thinking and attitudes towards Mathematics in
favor of the experimental group.

Keywords: E-workpapers, Visual Thinking and Attitudes towards Mathematics.
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The Effectiveness of a Program Based on Linguistic Immersion in Developing
Arabic Calligraphy Skills by Arabic Teachers in Sri Lanka
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Abstract:

This current research aims to identify the effectiveness of a program based on
Linguistic Immersion in Developing Arabic Calligraphy Skills for Arabic language
teachers in Sri Lanka. To achieve this, a set of tools were Prepared: a questionnaire about
Arabic Calligraphy Skills Needed for Arabic Language Teachers in Sri Lanka, then a
Program Presented in Teaching Arabic Calligraphy Skills was Designed according to the
Linguistic Immersion Strategy, Arabic calligraphy Skills Test was Designed for Arabic
Language Teachers in Sri Lanka, after verifying stability of The tools and their validity,
the Researcher Proceeded to apply on the Research Sample Consisting of (30) Teachers
of Arabic Language in Sri Lanka, the Researcher used the descriptive approach, and
Quasi-Experimental Approach based on one Group. A variation of statistical analysis was
used to answer the questions research. The most important results of the research were
the following: Reaching to a list of Arabic Calligraphy Skills Needed for Arabic
Language Teachers in Sri Lanka, which included (3) Main Skills, from which (12) Sub-
Skills Emerged. Percentage of availability of Arabic Calligraphy Skills among Arabic
Language Teachers in Sri Lanka was (25.97), this percentage is equivalent to an estimate
of (WEAK).There are Statistically Significant Differences at the Significance Level
(0,05) between the Average Scores of Teachers in the two applications: Pre and the
Remote in Total Test Result, in favor of the post application, this Confirms the
Effectiveness of the program based on Linguistic Immersion in Developing Arabic
Calligraphy Skills.

Keyword: Linguistic Immersion, Arabic Calligraphy Skills, Learners of Arabic Who
Speaks Other Languages.
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The degree of achievement of Quality Matters (QM) standards in the online
courses at the College of Science and Human Studies in Durma from the
perspectives of the female students
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Assistant Professor of Curricula and Education
Technology Shagra University -College of
Sciences and Humanities Studies in Durma

Dio 10.55534/1320-009-005-007

Abstract:

The study aims at identifying the degree of achievement of Quality Matters (QM)
standards in the online courses at the College of Science and Human Studies in Durma from
the perspectives of the female students. Also, identifying the difficulties faculty members
have faced in designing the online courses according to (QM) standards. To achieve its
objectives, the study used the descriptive approach. The sample consisted of (160) female
students and (8) faculty members. The researcher prepared two tools: A survey to evaluate
the quality of the online courses at the College of Science and Human Studies in Durma,
and an interview card (semi-legislated) to identify the difficulties faculty members have
faced in designing the online courses.The results of the study indicated that the quality
degree of the online courses according to (QM) standards at the Faculty of Science and
Human Studies in Durma is weak. Also, the results of the study proved the existence of
many personal, administrative, and financial difficulties faced by faculty members during
the design of the online courses.

Keywords: Quality, Online Courses, (QM) Standards, E-Design.
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Developing soft skills for academic leaders in Saudi public universities
A proposed concept

Haila Abdullah Suleiman Al-Fayez
Associate Professor of Management and Educational
Planning College of Education
Imam Muhammad bin Saud Islamic University

Dio 10.55534/1320-009-005-008

Abstract:

Soft skills of academic leaders are considered among the core expertise affecting
performance effectiveness. Based on this perception, this study aimed to propose a vision for
developing soft skills for academic leaders by assessing its level from the point of view of
faculty members, and then identifying methods for developing these skills from the point of
view of the leaders themselves. To achieve this objective, a descriptive approach was adopted
where data was collected using a questionnaire and an interview. The sample comprised 391
faculty members from public universities, and 18 academic leaders who were interviewed. The
most notable results were: First, the level of soft skills for academic leaders in Saudi universities
Is assessed as average at a score of (3.31/5), while only three soft skills received high averages,
and these were self-confidence, adapting to work environment, and presenting themselves and
their personal skills. The remaining 20 skills obtained average scores, including influence and
persuasion, continuous learning, effective communication, and creative and innovative
thinking. Second, the results concluded that the planned training programs, scientific
conferences, panel discussions, self-learning and peer learning are among the most appropriate
means for developing soft skills for academic leaders. And last was the study presented a vision
for developing soft skills based on the philosophy that developing such skills equates to
providing continuous learning experience through a framework supported by sound scientific
methodologies that are planned in its context and application.

Key words: Soft Skills - Academic Leadership - Saudi Universities.
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Content Analysis of Arabic language Books for the First Year of Secondary Stage
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Abstract:

This study aimed to analyze the content of the Arabic language books in the first year
of the secondary school in the light of the dimensions of Saudi personality. To achieve
the objectives of this study, the model of Saudi personality dimensions was adopted which
includes six sub-dimensions (Lenity, Firmness, Balance, Wisdom, Sociability, and
Responsibility). In terms of the sample, it comprised two books of linguistic competencies
in the common first year of the academic year 1442/1443 AH. The most prominent results
indicated that there is an acceptable degree of including the sub-dimensions of the Saudi
personality in the content of Arabic books for the first year, as well as all the six sub-
dimensions were included in the content in varying degrees, as the dimension of Lenity
was more frequent than the rest of the incoming sub-dimensions, which affected the
degree of balance and goodness of the sub-dimensions as a whole.

Keywords: content analysis - Arabic language books - personality - dimensions of the
Saudi personality.
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Studying the reality Blended Learning adoption among faculty members of college
of Education at King Saud University through applying the Innovation Diffusion
Theory in integration with Technology Acceptance Model
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Associate Professor
Collage of Education- King Saud University

Dio 10.55534/1320-009-005-010
Abstract:

The study aimed to investigate the reality of adopting blended learning among faculty
members at the College of Education at King Saud University through applying Rogers'
Innovation Diffusion Theory IDT in integration with the Technology Acceptance Model
TAM. The objectives were 1- Learn about the effect of compatibility on the Behavioral
Intention Bl to adopt Blended learning by the faculty members. 2- Learn about the effect
of trialability on the Bl to adopt Blended learning by the faculty members. 3- Learn about
the effect of observability on the Bl to adopt Blended learning by the faculty members. A
blended approach was used to collect qualitative and quantitative data through a
questionnaire. Likert Scale was used to collect then analyze the quantitative data. The
qualitative data were collected, read, analyzed, and described as main ideas. A simple
random sample of 86 male and female faculty members answered the questionnaire. The
results were indicating that all the three characteristics had a positive uneven impact on
the BI. Several recommendations were proposed.

Key Words: Blended Learning — IDT Innovation Diffusion Theory — TAM Technology
Acceptance Model — Behavioral Intention Bl — Adoption.
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Developing Creative Teaching Skills for Secondary School Mathematics Teachers
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Abstract:

The study aimed to identify the effectiveness of a training program based ona "STEM"
approach in developing the creative teaching skills of secondary school mathematics
teachers. Where literature, previous studies and experiments were analyzed in the
(Science, Technology, Engineering and Math: "STEM") entrance, with the aim of
deducing a set of foundations for the proposed training program, and the proposed
program was prepared based on the "STEM" entrance, including (objectives, content,
training methods and evaluation), A note card measuring creative teaching skills was also
prepared, which included (36) skills (creative teaching planning, creative teaching
strategies, learning management using creative methods, evaluating students'
achievement using creative methods), while measuring the validity and reliability of the
tool. The current study relied on the quasi-experimental approach, one experimental
group, a pre-post application. The study sample consisted of (33) secondary school
mathematics teachers, and field application procedures were carried out in the second
semester of the academic year 2018/2019. The results of the study showed the
effectiveness of the training program based on the "STEM" approach in developing the
creative teaching skills of secondary school mathematics teachers. Where it was found
that there were statistically significant differences at the level (0.05) between the mean
scores of the study sample in the pre and post applications of the observation card for
creative teaching skills in general and its skills separately in favor of the post application.
Keywords: creative teaching, "STEM" entrance, and secondary school mathematics
teaching.

02022 jaenss (5) sdadt (9) s ‘ Bypiid) aghedd W S daslr Alg



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

:i»;\jl\
ord hler e ogs ol Sy (b all ) e S (,Lx,u B BT 28 sadlly 201 Ll )
gl Sl 55 o 36 I ¢ sy 3l p ey il las] 3 adledt e Bole Llasl Lol
gl n8 Gablsa rwonad V5 e U3y caslt Yy 2 Y Lo oy sl Sl Beas e OV Dol
el o) Sty 2l ) Sl blany ppnly slaizaVly Sond) 3 o Joall 52 (bl LI, (llas
2004 (OLals ) ey Lus) 5T 2800 1 LIl 1585 Bporhes S3be oyliel Lol ) 3 odal) (ssisd! adlany

(88. 2

I 3 gt L)l (3 b & W g b G ) e VM\ SNCNON ).u\ US\,UJ
Bl sy ooy LA Lo O 55 2l b oo sl il 52 bl finsy caaled
Sy Gl 3 ) ol s Shln 3 i) e ) Bl 28] 56 A S Ty
odael) Bl letdly W) eyl Syt e o) o AL 28 B0 1531 5 1) BLYL ke
S gy Al slyy el Bl o egersy cuapaiy OO ST Rl (3 Sels g gl
(170. 50 2014 daz) Giidlng SVl Jols 52 80 Gearkes 320y s

g Slas e SlaslinY) ods Bl Com ps Sl 3 MY el Sloglinl A
clale @ 5l St ol oal PRNCIRPUR (S R o WS Y [ VTS PR E
S LU 3 oAl Sl st e S WS ol Bl 5By odedSy pd) Lol oljles
(199. 2 2000 5,353 g¥b foss & 2l St BUT o e | cadlosl

S ol gl Sl V1 s B, ) (2017) k) s Lo Lyl o Sk o 5
odn (el ok Bpad 5 8ol I puilly Sl by O o Y el Slen Bes V2 3
255 58 Jpm Slbb ) das gl il oASsLl) e 5 wx b @ ey dn aad Sl
Apoodad) Dlpdk ibles U} ML 455 3 Boad) gV reaty N‘; webail) Sledd i LB do plie
Cdall oy ¢ asladly 38 ol il Slhas s e cpndly Sl DS e LU G
oI €585 o (Il r bl V) Ay AW m{é; el e dstie do Al Bl Jo
soebedl G s Ity (L 05 G ) s aed Bl Yl el 3 gl el

Engineering a..4ls (Technology Ls)s&dls (Science a5kl ] "STEM" Lazsl piys
b5 o Loy 85 LS alal) 388l 5 slain V) ollas e 2olal) 55 e Math Loty
(i pronadly Sl peanas e Aadidl 5y asldly deaddadly paladl SIS 2l SIS W PN
Plag) 3 A il by s Lol By iy Laddy 2ol s duedall 238l 2] (aBlge ianaiy
(64,0 2021 () dsg daty L) 2ol Jlg kel VYY1 sl e )0 sl o (Ll Sy ksl

CUSTEM" ez VU L) jLably ool Jly duncibly LamgloSlly molall ny JalS e S5 M3 ) LY
ool o il Gl gns LS e 23U B olall 5 e coBoill e Lgnng ol am 3 4 355U

sl 2 Libles 25 LS Gamglly Loy oSl e il B & lall Bl cabsy gy i) WY

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

godall Bl 13 OO s Bl i) ey ) "STEM" s Cugry a1 LIy alast) a 534
el S Slleny S 3 U Sl O] e (3Ll iy cdned )l Shadly ol )l olleally
3 plasaal we ks e LA B ey adlle 2 Bk oSal > llgey b aks L
Aragadl Sly ay)Ladl 3lo) I e Gy cpadall YNzl lypdlly Sl €48 (3 podidl prenadlly
S o 55 ) ) ity sbedly sl oladl LT s Lo 55 cistas Yl ey 2l
G ) Lyt gy (Bl 2o (3 Gye2 G Je J=d s 5?/&*" ihayy oxSE sy VLU
(52,2 2021 Oe) LorglySly plally bty )l saes

il sy 2 Lhlels 25 g Il e s8I gna ey Slbl ) oden Clasat £8T uS5y
Dan phnal iy Ol e e e cpdl Jall e Sl LS OV ead Ssis ety
ety i Ly sttty alll Gaally et Sleg ) Bttt 1 g Sl
Ansialy gty o8y 2ol Tkl S0 oy ¢ oy e (o) Slnnit 315] Sy ¢ 3
(74752 2019 o)) il eV SLy Slob )l p wlalg)

(Sl ol gl Bpadl gy sl 3 "STEM! Jss iy 280 1) (2016) s Al cytal s
LomlsSly el oled 3 ) ulall e oslazely colall (s ) Slge ket 3 alelly e B3
Aibg)l Sl 83la ez Jall s Loy clanl 88 Bagnadl dpall AL OF Aolty (Ll Ny Autibly
3 95 455 (Al Lally LS Sl s 355 sl M 5 B (62010 ple (3 el skt
slor) ey chiagladly il leg 2l coVildly sall Canadlly (SIS o Sl 35y Al ]
e elys oy ) Sl I e caslall e ) el i o ey aiSe %;J‘
s auaedd el 57 n B3l Lty aulisdd et L) (3 " STEM! e (il 281 ) (2020)
el e LSy sl oL 3 LS

J S e 3 DBl pd "STEM™ e b lele ] (2021) sl 3wl Bl cnalsy
Js ke plosid Bels (2021) donndl 2l 2315 g ¢ V) xSl ljlen By ¢ gl Joamly caadll oLl
i LS g lelly b il o JlSI a8 T LS eSSl o e 3 Ml s 2 3 "STEM
Sl gt ey (nedall oy 3 L)y "STEM™ se olillaid oy 23185 (WU, et.al,2019) aulys fo
-1 5 "STEM' gt &1 (Nikou,& Economides, 2019) &l &5 cylsfy coluly)l (3 gyt il
SV ading (o) Gy gyl Sl el (5l (3 oS mos 19,0 0 Blas g Bolall Il
SUSTRERURPSAR YU R N RUIRCRES RS W35

Lzl ) Al b oyl Sl ) J2 (3 SLyle oy Y1 oyl Sl s T e B3y
@ il amgl Gany 2y M-S we opptally 2 O 3 Leiad gl Sl dadad) LS
Bl s 9, pn Bl DLyl e aiminf Lo 3355 (el Y1 Aoy ) Sl 0da (3 bl )l ek
Sl (DL e s Ly SV ol Slen nid Solall SLLEYI 385 ALt g Regish s
G iy 3ale Bigmy V) gyl Aol 5Ll e oylzsl "STEM e a8l V) 2JUH1 &l

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo
Gl et o wile s L) a- AL Sl )

el a8 me il Al Slol ) e sl S ) Slles B R g8 iy Slas)
ot 32 Al el
syl Ui

(2004) 0lels flys oyl o sialall U SV gyl Shlge rshar Bl Ll ) Suss ST
sedee it ¥ o colotl )l ek ) oY) ) Sles ead e ity Sl el a8 )
O[OV PR [0 N S A S WS G ¢ LY ptd) Sl plasaay 23150) gb/L@.L\ Sl )
SVl om0 Sl sl (3 gl 15 paed Bl ) iy Lag il sl BL s il
gl ealll (3 pslad)

tlane Oy ¢ PUY el Sl & SLBLN odeh Slszad Cies 1) (2006) 510 Elys ol LS
Shler Lino Jsm (2014) ol hualys 08T Lo liag colol ) 522 adtlan 3 2l Gb Opkezny Codall
U S 355 (2016) (rmad) Blys STy iVl A W Lol aled gl sl Y epyod)
G Bl Sl spry pde Shpall ads oy cSlondlinly Sleny LAY ) DLyt & el
el il iy Lo ST 2 5n oyl sl o ils 3 oS 1y cpelald
fss kAl OOl s Ty S 2oy daally sl IS L a6 Bads Slrait sl
e it blor] o (5T ol o ol Sl ol oty Sl (3 Az 5530 el
o3 i) 2d2 s Pl 3 Sgeadlly iy ol

gy Y ) bl 8 St ol 5131 3 jpuss sy 1) (2017) s ils 15 ol
Gl Gl ST jsad ) BLoYL copadall ) (Y1 i) Jom dmily &5, 35y pe JL S (53
L3 S i) ) @ aael) Bed) SUIT s o oo (el o) Sl B sl 3 Redsd)
colalasd S als )l Slondlinl (255 4By odeily upld) L Sl § Wls lesoss
o sV el 3 gyl T JUs) s ST (3 jgmally ¢ gyt 1Y) dmlen ST 008 (J) BLYL
osedald s sl

fbed Oy (oY) el e 03B el (3 5 olall LY T (2018) ol s 5 el LS
bl gt i 4yl G5 ol ¢ SY) e Sl o Kbly g L) ol sl
S0 sle Yl ey O ) gled odn conmfy catslly oduiSy gl L SV 3 W) gl e
LY ) Sles BenS (3 RaTanh Byl il L) Celell By el o e o

295 & wlaley wlilbieg "STEM" Jsbe oligic J31 G380 (2020) iy o by Sy
(o b U crednall g oY) et e el peall) ey Slkee Syl ety ¢ JSS Rpncdadl Zslail
Shlelly (oIS Jog B Sl Sllgny (Vg W) e BT Slles o captally (53U O3 llaze
23 3 B3 Sl by 3 oSl s ) BLYL sl foldly Gip & Jeall Slleny i)
w5 3 "STEM" 5o L 2300 o (2020) &bl aulys il mo (a5 daddadl nBllans ngils

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

oo sl s e U3y ey adoidy el lled VL 3 Lasgles Gy (ol e ol
dlly ) olis e s o Ly il peall aslaie (3 - SoY) S

LI s 2o o) ald) dely el U5 el 3 kel s OF U] (2021) jlondl s coalig
pmabad) Y 5,22 Loy ciomatdly Bpgly Bn o) oLl (3 el B39 et (1) B8 (3 gandl g )
> o ST ol W) ) 59 3 Bty radald o3l glas gl s 32 31 el Slibes o 5
488y 0z eyl Lo Sllamy Az My ALY ) Sl 3 el Slgs i (2021) oo
FERERPC REH RPN PR IEREIR WL IERON E RN E RO RIS 1 JOTARCA R L P
mlrel) gl B gl sl (3 8olall 5l i iy

By sl Y ) Sl 3 AN olae s OF ) (2021) plal Euls wdbog LS

) 55 mn ¢ ) g blen o ool ol gl Bl (3 el ol B0, ) ooy e
s Al g 8 (2021) (sghtin ity o LS Bpatos Bips Lol Loimling clell Sl (BUEY 20,0
SRV ) Sl (Sstne 3 Cin Sy 8025 LS () 8 caall OO () ) g il 35S
Sy el 3 WS o Sy "STEM" ko 339 a8y oy oyl Jodoies o ) )l el g Lok
G ey hall LI Slls Bons 8,50e B0y kg gy ol oo G0 Al iy Lgnblang duoded)
ol ) dan (3 adbs e ol ¢ AU )

SV Gl Sl Bt 3 DLl s sl 5508 Sy (2015) S 2l 15 8T LS
dilosy Boals alaloz CJLab Slo)lty Y1 Gepeld) Dhlen Js )y pebenl pond i U3y casich 50
Y Sl odng @AW gl o Gl e 5 Sl e Oz Slsb )l adas dlans Oy
B0l ) SIS ol Bl ) Sl ) Oty ¥ o)) odan O LS Loy 2,0l ) 33,80 £l R
Lol ojlal LS g il Cadles Al M asl )l odSCal) ablaa; b fad Yy gyl LBl U 3
& L 53U ¥) 1S limglinly SV ) Ohles Balannsd Bp) 5 Slip ol Jas g S pe )
el Sl Jie

i) gl e duts ciasd) ST (35 18 ey xalal slis] gl Jle 3 ol B S e (9 LS
o st 3l Lo alin O (2 (Y ) St 3 Bl M L)) s s
o Ay B ol b e Ogain ol dne BB ¢ SY) el e sy ¢l 5
Sl e o (3 oeall (I 35T e Blase¥l dr LS eyl an e B pptoll Jlts f.u;
Y ololedl odag (Ml 13 e ks sty 3500 8902 Bb ) Slegand] 25 2 gVl aaldl aol )
B3hl SLob ) alis o B M B Al S o (i3

FHY gl Shler 3 s A L Slob ) e gt 9‘*"/«} AU 2 ) A 3 1
S5 Wy Bl Bipan epldl) 55y redadl Sladl ranaly il S0l codidSy ey Jadasin das
e onedall G Sl da iy Bees 3 Balasll Bugyd) el 3 —aBL) Sl olal s -2l

o T U Baliag Coptdlly SeY) Sl stans

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo
Gl et o wile s L) a- AL Sl )

sl o1 ool
W Al e B AL el

Gl il Lol sales (s L2l Lhas oSk 5 S o) Elge Lo oY1 Jisdi 1
e W (@3 Cllaly (olblally sptly cBlaallly (V) Al o) bl Lzl Jigd
Casl al b Lol oo Gl SY ol Sl God "STEM" s

Y ) Sl 2eas 3 "STEM" e o S Al bl gealipdl Aol Lot Jigd 2
CRIEE R WL N CORPRY

sl yldt 21

(31 I dtydt Edua

e 16 B )5 el by ) A ML SLsL) e 6 Ly oY) ) Shles B ]
MSTEM" s

o U ALY ol Sler Beas 3 "STEM" e s ) -7l ) el s S .2
Al Al W Loy

ity ]
oo Shler abs 2T ay B A M DLl g5 BT e AU Al 3 el £A ) Sl

e Bu (o gaailiaty ginaby R Al OO Byl e Al oda (3 Sty Y

o G DAL e skl 3 "STEMY e ST G 881 e sllas LS 800 bl )

/ 13 AU Al (3 adaddl LeN) Bl LS. el

G MY el Dl s (3 A gl gl e 83UV gl ) el oz As 1
A Al W olsl ) e

B e B oy ol U 3 "STEM [uls 24 15 28 rmig By Gagalin ) 15 .2

el Jph (8 Lewldy Lsmbing oYl ) Shlen Bl & Cmpdl by ol des B 3
a8

o Shleay MSTEM! sl adadly anhll oliasd Jem g ladl HLY1 I 0 iUl A 4
LY

sty 3o

AU 9l e AU Ayl el

455555 odedly eyl Lo Ve e Leuldy oY) o) Slles Bod e oyt tiesol) S5l ]
bt Ollen das ) bbby wlilladd 3 "STEM" J5de e SlinaV) e il LJVL.J\ Blal o
LY ) Sles Banzy LBy Al ) Sl sy

Al Al L Lol et e s e sl s ad Seady 2

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

o e e cl3y (52019/2018) (bl plall B el badl) o ol 1Sy daal S5ud
el s ailate 1Y Gl Lot o Bk 2 Ay AL Lol e
Ayt Slodllaas
L gtod) sl !

S ey S0V Gl Sl Bai daally Gl gl A gt (90. 0 2004) Olas b
(16. 2 2018) vy 4655 LS. oY gyl szl olillazd 33 sl poles s wlonly ) Jak 228
oY1 Gby Bhlens pedlae sk U OBudy Slosl )l odel 3R a8 deded) 8azsY) e dssams "
Oy ddelly willeny el ples pledll (oYl S5l

copld) Ity gly (aVly nll) Sobis PRan amgne b BI Anlal 3 G| ey
Je o 2t a,s tail Bao 3 adadly (LYY Shlelly Gl Gesez Fluy ((s5Y) gsBy
Al Al SLol ) o Gl Yl et Slles s s "STEM”
"STEM" ke

0% o delly Sl clakiaVly o) llas 1) St Buedes B (45, <2021) ) 54
alslad) alal Al Lo dezd Sleg il sy (oS oy cadlaine) Olleally ciadad) oleg 2l
Sy (45,55 2016) s aely - oleololy Al Loy Slly polall 3 ol lebly Ball SV 0 LSy
(Science, Technology, wlusb )l dudibly (LargdySly (gslall :2hassy Il Ll psle b
Arodel By pdg5 L@i;j Leadas 3 pslall 25 s = 2Engineering and Mathematics: "STEM™)
Wil ol 8all oy o o eRE g e myLadly Janl) s (3 BLEVly plasa¥l s Sl sl
ek 1550 o iyl ;}«@/L@wu (Al B g

Vst (3 Akudad Bally ) Bl oy S o 18 sl e g ple Ul M bl 3 Bl S
Sdlinl o 83 PO o Bl Gl (3 AW ASH Lt o clal 25E G Sl gy
Caly illy adadl ey 2lly (Cpmly SLESYly Zadlly ¢ ol il (oSISEL o il ALY gy
g T s ) e 3 M i) ) il o by Yy ga )
(S il Stylgs

Bl el I3 bl s s O B8 g Lol 5 clSLL (87,0 (2021) o d55m,
Plagaly Aoy @y lly @Mall) SbS @ alfaxe YL fed LS sdny el ney aadl
LR S (3 O ) Al Y1 LS Sy o Jawlidl

PAVL At ) Bl SLSHLy SlelaYls Ll desens” (3130 2018) oDl Lt LS
Sgms Jo 2S5 @y ol (5 Ly Lmes Bgnadd sty Loty Lalasnd o o by ¢l
3 Ol oda Lud Sy L asl Yy el 813 )l S e Dl Slstas (pd g calsl

FLY ol 2553 SV epdl Lt 2 FLY el Lok 1

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

slery bl ) e Losy 2aladl i Byl Sl r e gans” (202 2017) ois jng
Shler ad Koy (oMl glsl pnd Jo S s Slsl ) s (3 Sloyle 3 G5y gy Lastl)

VL ) oY) el

EWHRUEIVIRE WU TR ) S WU [ R NV N PR RN EP S PE |
o) i 3 asl) ot 4 Al ol Sleest o5 .3

(e skl 3 el ol 5
s foig sy My BRI s g B 8 Bl DLSTL) 2o g AU Bl 3 ) 5
o Ellee 33ty s 338 s Giid Bpagladl i) dbles I3 OV aSjlis Sl e

L RO I PR

LRV ) SRl 2 Celdy) updl olod 1
Al el O U e 4 Aol b i3] .3

22022 s (5) s3da—I1 (9) L2 ‘ g i) aghadl W ML) dnalsr Az



ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo
Gl et o wile s L) a- AL Sl )

) Sgoedly Siluyllilg g adt Y

W me (DldL ) 3 Y ) Shlge plinnY (el y auhlll Slice Doy JUH 3 Sy
o il ol i Lkl "STEM" ol oy e clesl ) olad s by e (L
DLl ks Y i Sllen Bl opolicy il
p3gall 1 SILY St

el A LlA ol o dsgas 58y A 550 cels ey Y1 UKs oY) Al Tasy
Al ) ol Bd ol dasit)l Slandly (allat) e degest ahog S eyl -
CSly bt n I LB 3 ) BE B3l padal iy ot et ooy Y] g -
gyl Sl (3 Selaiy (oLl Wiy UL e desas aboy Y1 el -

Sl Bhan by (Tl s oy @ wded) Slmiall e F S s whogy oY) ppldl -
(43.2 2021 ¢ o)) L@ALJJ Lo e 0 39 b daad)

SUledly Skl Blany (mptdl 3 Bt g Olald) desat e S UL Y et e
Y el Gin LS I S L S s il 5 el o gy iy ) Gl
B Bgrg STl 9,0 ) (635 b 2l LSy S L) cals S e Lo sy
Ryl Dl skl 3 Les B3lina¥) e Bne 2 Lessly Blonnd 1 ST Comd dgdly
(200 e 2000 <353

e ] Biginy o copolis nnd IS ¢ pppld) LBl L)l e ) oY) ) Dok
ALl s ol Caall 35 3 rt"l‘ St et ar (aginby O Sl Bl Rade Sl
bl sl }\wj K e oMl i e B oY) ) OF LS OBl S sy 2y
(Zulkifli, et al, 2021, 34) b LS oYl ) ohbse o depes ad 1555
S e S St wlle 1 Calgs fanas
el OIS e ) (3 (gl Laadly g ) Alasinl
(gl ASlly Jleald s Jsl e Sl
csodadly oyl i35 (3 aid) S fes
colog ally A gl & Bl ni SO s
Al e 5w oles egydd Slenl ) s
(P gl £ 3 Eol ) M) Gaboys
Al Bl s e Sl et e 5,030

Ol S L By eh daxrl) BAR E

© W N o b~ W N e

UV e S5 o ¢ Y ) Shleny Y ) (2302 2016) (e S5 LS
Melill dal ad) dngd il SLISGYI mod pltsnly sl ) b old e SLoL) bas 305
M)l jis o @jgj St by 3 e 18 drarke Aoty daded Blsgy Ll Saly coMlall o gl

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

& Yy LS e Begems S5 oY) Gt Shlee OF e & gVl Wu\, glozYly Vu\ PE
Vs oy oo 32 S it Bl 2 ey el bl s L

dly W) T e eyl ¢ oY) V.L.AJ\ iolbdbas ou (McGhee, et.al, 2019, 128) ;.9
3 E) By g 103 g Bl sl (3 I ailas ) oY) e syt o ¢ oY)
ol o Oly plall o 9570 2ok 1 B ) ol e ) el T Sl B Ly S
Olnaly (oSl ol By (ALoYlg g Ly (B 22ty Il s gl Y1 SL3SG dasd Sl
StV oo o S wdll ey nadad e JA olle Giay ol e OF G 3 ¢ ol
e
LS yed) e bl

o 23S &) R eyt Sl e JUSY) By,0 (3 Y et Shlge Eeas L8T 1aSS,
o oled il o U] ool Sl JUatl it o paisly Lol ol iy Jolidly 501 e
0y i oy Bl CISEL 8] Shler Bad pa (Bl Bpme iy BLaSYly Jaidly coll Byt
(453, 2004 A de) it By o Bl By

J5 S0 SN Sl e 1 3 5SS oY) e BT 5T 3 (2013) Lkt Blys 2o LS
Sy (a2 aaded Slay s e O sl xSl Sl i e el e B (LUl Ll
Gl 3 AN cluy cmghe doedad Slse iy ¢ feall (3 BpUL BBl e Ble dryny Al Aol
o s (3 Ay BN pn s ol e i oy ey g P Slne s g aa
o Bl By el Sl Sl e plibly S 3 Bge (oY) ) 4 Rl4] olaldls
s 1as BT (Chunquan, 2018) dul,s ST LS ciyeglad) bl adlan (3 85kl 31Ul 799 5,50
Dbl o WS e JlsVly cogly el 1S 3 ey A o el G oY) )
e ISl k) i) sl lgglasily Bl 2] Slhes 3] ) bdidsy gl Lk (3 dadad)
/ L ally

55 MY ol e e 221 (Fjortoft, Gettig, & Verdone, 2018) o+ S 4wl Sl
(Hayes, nls fols clay) onm 3 bl puladly bl ) Sblas V1 ol on uladly ptd) e s
el ohlee sl Y el das LAl el G (a3 el Banby sl ud) C 2008)
By 55 ax Lo Mng ()l L)Ll sk (3 21 19V Sligasy aaliad) sl gl plisaanl (3 o513
Y i i 39,0 Y1 eyl s Beas O (3 (WoOd & Ashfield, 2008) iz 55
el 3 303 )
il foly S oyl Syl

Craal) domglinl 1l Y eyt Ao SlastinV) e dde U] (2018) 2Dl Sl oLad
S Bl inly WSally Gy ol e fmdlinly (oaa Y1 QB Aomtinly A JUH) mgliinly ¢ sa )
(Substitute, Combine, Adjust, Modify, Put to Other Uses, Eliminate, <L jlawi 2

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo
Gl et o wile s L) a- AL Sl )

cslaiza¥l Slomsliuly el > loilial (2018) 2541 &> colsly (Reverse: SCAMPER)
i) amsrie alenly gl 1o sV g el Y) Slo)lol) s fesasz (2014) ot Lulys ol o 3
Ll clys sl Ollasaaly eV Ly (giogy BN slyy (BLaSan¥) akeasly caypasd) denVl,
RIRE g\;\f.&U\ 305 Olodl i) clug cigalll jﬁ\}\j (o) Sladl) tlge 38 b)) 2 e 4 2l
) g cindlall Bt Bed Ll fasny G St S Gl 3T UL (2018) 551 Bl sy
Bla) o cilalie Bme 5] (3 Jloglly gV by S (B sk (3 fged 8ot b Dl
S s sk (3 (i*ﬂ‘) ol a5 ‘(i*ﬂ‘ Dlaazt o 509 deall oLl BUT 0 g ks
e Y1 gyl O ol 1558 Bals Bhaary oMl ) st ik Al Bl s ]
I ) Byl LM (3 V.\,_U PR EUE SRE] PETIG NS P
el anedl les .1
Al Bl ) deds lles 2
LY il el 3l 3
Al @k gVl Pl aby blee 4
-gbu.‘ﬁ\ a5l 3)les 5
Al b olles @ Alheddly wlanslinly Y pd) Shlee OF ) (2017) Jodt fulys oy
ol o) el ol Lty o) Slmlinly gyl S Slylgms (oIl e 2121 Jelidl
BLoYL (i) @l e dapalill aol )l @Akl sly iljlgay (53,40 V,u\ Sl (sl 5 ¢ lesY)
Aol Gk W) goi bl Bl oylasl o) gsidl L )
LS ) § Sl I ok ailas
Shler pbseioy @I SLol ) oen atlas xgegas 1) (2021) 2ulyy ((2021) el Bty opLad
f b LSOl Y ey
o B2 el sy Iy oSl o BT Dl 1
Aol oSl ) [ slaizaly Condl Slamslinl e 3532
3 el Ol el U Je S 3
o 3wy sl a2y Nl (G el St e 150 4
el LbE & I AL ) 3 feded CiBlge faea 5
DSV sl @ e I M sl sl Je 1SH) 6
B () packadl (Bl (3 Ml plasnaly Jaa) L) LS 7
gy (ST ) Ollge old Sl
ek aadall QY By5 aadd) s5T (3 Cpalaald i) palally cials iy gl Bl foal, s
I aklany il 3 2V aal) U3 T O o eyl B O LS il )y oY) gyl
e 2y a0y Opadnall I ey ll) el 228 89,0 o cpaslad) 3223V B10)5 il By chacked

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

J51s onodall Y b B8 2 all g B2 edng L gpitdly foal) 3 By g 240 s
(218, 2021 ¢plaL) dyild

Selly (sl il eSS e dbs Y ) lyles s 51 41(2019) chdls Ll cualsy
ol ole o oV e S B0 e dlguldy Lenes (3 Redand) 23l ol Al Zgyadl a3
B b s e (oSl B3y B3 el ey sl o Bl (el K 3 i)y sl
Lbd lles sy alaxll GBI (3 ) T U Ealing g ) CBBISH (3 O ey cped Ny il
gt o D (M a2 ke dlyo o e Cralall iy o) Sllas ;€}°5"J odedtiy )l
Y Jaesd) gy WS el oY) el Sl Bt gy @ (B s dhay ‘M il
1oy 13V i) sliy oy 030y 8534 aarler alazal sy (Y1 o 3036 Barled Sty ey < gyl
3 BB aomgiy AL S5 Blo)y ey 2laisVly i)l ls] me dgie Dbty el L by aleld)
ATy degie @08 CIlad sy ¢ onkad) i3l
oWy agedl) ("STEM" Jo-ue

Sl Sl 2 d o)laslg ¢ tally 2 O B0y (3 30lall SlalEY) df ains" "STEM™ Hs-e 76l
Hats 3 bl sl Ay o 5l M Mmoo mall ldline o 5Lz 6 palad (Jail) ~SLSY)
ol Syl o L5y (Gadadly Gl G Fas oty s B (3 sl lly Lidly Lol Sl kel
0580y (SISl Jor Slbes 313) o cpally o Y1 S & gl O e e AST5 Dol
ALl Cug U3y Al pd el oy ol Budel Slans e 51533 wo faally Ogladly B3LA e
. (KECECI, et.al, 2019, 396) 3leslably (3.4l pdad aslis (3 alelil

& edad) Sleadl ok 35 s W"STEM" e 52 ad gl 3 ssnndl el S ol 3y
—2015) 5,50 seasd) Aot ade ST LS ¢ ol 1 8oyl sl ley,ally sl e egoz s
Crdibly LomglsSly cplall alin ka5 o wSTWly ) 5)lsl das oo B gl 20 L 2 (2019
(slisUly cohlglly (iball 3 et sy olie BW 3 OMall Sl sl L) Alesa¥l s sy Lol ly
Ml 5 ol s S LS ikl olatasid) pe ) adleny Gyl IV e Ll ol 2x Eom
bl 8l B e S U6 Jodid) 3 2y polally o gy ade V2 3 Byl 4
) s 3 polal) 51l a "STEM" s Sy (170,00 2021 cs,eVly o) V1 i 3
e (3 ply (bl lly itibly LamgdsSly pslall ol gl skl 3 LEASL T B gl W*J‘
O Dl ey 8,50 Bypma cad)) LS comalal)l OO e 3 F sl i) e (3 gl
. (Erdogan,& Stuessy, 2015, 1518),,allg (s34

oy ly Boacbadll ol oda freat Lo poi ) bl e Beger ) (2011) £ 2> 5i5,
e LS "STEM" e (3 atadly
ASEL o o Sl il el
dly Jaddly ol Slhes B 2

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

adlaly Adb coidl ool by .3
sl Sleg 2l S Ol 2 4
ik ) Gkl Al ) by B
AL dadadl Sledl Lanas 6

3 el calil) lys s ok G Sss By "STEMY s 3T (17100 <2017) o8 ds £
Sl o o Sz dably DSy plen DI e cledllly chidly LSl skl 12
AL Jsm Sl ppoldl e Bsy cpaglad) lpdly wleg2ll e slamaly ol o Al 4 LIS
ok e s bl o Bsges s fo LS
gyl Badadl) 32 B (3 L) sl
datly ot ot Ll 3 I sl
Ll Bl ST ke Slay s
S s oz 38y woledl s
@ bl By aily Sl il HEE Rodad) leg 2y slaizaVly ) Eoly SN
ey e g
Al sy Lol BLasY a0 31 rL,..J\ bl 6

o Wle Byl $az "STEM" -1+ O I (Tofel, Callahan, & Nadelson, 2017) iuls oLsls
83 oandly gy ly polal ey Camcdad) DU i) (Sgtns o ally el o fanll 3 B0
eyt rli] or LS b Il G Galel Slaest ol Ly (Ml an fuall 31b cLisly conided
A B gplianaVly a8l oy el e 416 (,us 5 LSSl W ol e Janl) o ciflainn) 322
/ plebly LIS 61l (3 85llls feall (3 Ol dadls e

il @ O e s SN o eyl Sl JuS p LB et (3 "STEMY 2ls-ute Bllaig
SNVl chpndled) il 2y o £ ST eSSl o hlgas ¢ s Sy Joolslly i) el 2ol
Goddad) Slog 2l plisaals Lgblany deoddad) Skl Loy (Goaall el sl ool o gl oy (I Bl o
B ghad) LA e oSl (Bl Jelidly olsdl bl ¢l Sy calainVly At Slasll 4SS
Tl (3 alSS el ) Bl I g JUE B o e g il e ity s 2y 2enildly
(397. 2« 2021 3la) o) (3 el oty ddlasy

galaty 2L s 3 'STEM s &8

woliall o) ol e Sl GLISS G 3L Gy "STEM" ke 1 (105. 2 2021) sl ezl
L Shl el daisly 2058 absiW Lol me chaddadl) Sl Bkt U D e 20
gy Slimlin) 3y AW ol Sl e 232 3 Bl STy ddedl L o) L
gt Shleny poalie o 36 ko oadS Blgs o 335 sabl 3l 15 (el e IS5 Balaeg e
Ak Cidlen e I o Il A5 b)) oalial) el Coldly etlill (ol oy (S 25

o W N R

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

Sl (3 Leaaty daadadl Ol clanl Olhes (3 Gydo Fun 2l i Cllany 2L ) VY aea ) (L
AL L B 18 gl DlmIRal Lelang (alal)

185 LS e tally ool 0,30 & adladl ol e 555 "STEM® e 51 (2021) (sylass B> oy
ol ol 5 SN 255 ey 80 o Led BT e B85y chunlally 5oty 3nl) el ol e
e o ey SISOy okt oy Joolsdlly By B WY ole e g o llably alglly ol
5,001 s (3 R S el o ) Sl ATy ey et B el sty JISGY)
g%bj:/u,u Lol u,d.u NNLH ‘r@“‘h‘ Lbi 3 oMbl asles e 255 sl s OF LS asL)
J 50 S Bis SLal )l 3 oY) ) Sllee deed BB W ¢ el Y] il Sl
S "STEM"

Apkl a5 e oSH (b)) s 3 "STEM" 5o Gy 287 (2021) ¢ ol By i WS
A SN iy, T LSl Lt ) B Il o iy B tling LS Sy Sl ) (3 pnched
(Sl 00 Wag M Gyl Sl e oall Eyp5 80 2 oy cslaizaVly Eondl Slhess wdibl yoanad
Geldly ol Il ey B33 pleny (33 8 pleny sl adl Slog te ¢ L Bl e S LS
alk) Cadlsly alglall LasST 3l s S g Cadlgedd Il Atsles o 3SRy cialally 20U aoalioll Laal
rf’“j‘ oz sy (Y Sl lsleg (B il a23Ully Jloly AoV @By il e 4y 05y gy
smdll Ao s §08 "STEM" _Jal aulu¥1 plli e & (DiCiiceo, et.al, 2019, 222) miosf LS i)
Ol glal e 2aSay U gy byl (3 el 3 ol oy
'STEM" Jsshag S iyl e 8350

G ) by ol sl s 3 Rdad) aal) e JUSY) 80 e "STEM e Glas
Olaad g et ) Ul e 3 ) 3 VB 1 tiacdad) D) adbles 3 3 0lal) Sl VU
S Sl sl o Joll & palel 3,05 T ST LS oade Ve g OS5 oy 3 sl 1 e 835
o5l grasg cpad ) la Y1 Ol ¢ olsdly 335 3 Jually Ogladl Sl s 5T o ¢ Y1 5Sily (sl
Sl O # png adsls B3l oY) egpedlly "STEM e 0y 38501 81 Jol oS Ly ol (51 3
Eoom oncladl Blad)l e w3 B3y cpaall ) W) ) Sl Bas Loy "STEM e 55
o Bl ity aslaiia V) Gl g daedadl Olog 2l aas 3 gl e "STEM" e (3 fasll Sozn
& b i) Ciubssiy coadad) 2ati) 515 (3 Juond) WJalt e 1Y) &y LS ) H’““ ety c DIl
. (Pollard, etal, 2021, 180) Jath ez i3

o o Sl Y1 e Ses "STEMY dse o (2020) ostly bty s Sl s LS
3f ey 25 gy oaYly U S Shles o SR ae sl eyt 3 feal S gt o153
S (,u\ Sl e By By ) Sl 3 Y1 e Ky JE i vy colal
Bllty o oist e 2 gl A L S ol gl i) 3 el sl i e e " USTEMY Jsots
Sloldl 0 dsgaz Lo Lan"STEM" & s OF (Vossen, etal, 2020) auls cowosl WSy,

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

ol iy bl SV3ludl - by 5lains V) Sllaal) qranaly dradadl wleg illy ol pranad 1lgan DslY)
I 8l By daz Slylall ol IS5 WYL fss Sl dag il )l SISl il Jol s e
B el 3 S e Sler L e el gy

) e 3 Adby s By Gl Gle Bl Ky "STEM" e 3 Sl S6 il dhaay
sl Slslr] (3 ey pam eVl o Bosat 38y By (Bllly SLSLN odas Shlen el )
Lbd oVl 3 bl o Bl ety Sl Jagy oY1 e T LS o) i
Cl g1 ey el 2o ziVly Caall Blaly codiitly gyl

22022 s (5) s3da—I1 (9) L2 ‘ g i) aghadl W ML) dnalsr Az



ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo
Gl et o wile s L) a- AL Sl )

ety i
R INEE TR W3- JURSE RPN NS R IV | woeS (53 ) e gl e AU Lyl odaze)
gl L G A gas) Sy n Ly (SN ey dl Sl 3 LS o@b)\ ot St dod UL
MY ) Dl B 3 RN gt el BAel L) Gty e S Bllay 3o e (RN gy
A Al L olsl ) oles sl
il e
o el s Gy lll oW bl Lt e e e (3 251 AU o) ol 2 dn
ey oll By 2 Bogat Sl By iyl By 38y o By Wl 2 25 AL il e (33)
Bhte ) ool ol & Belned) g bl Sl sl bl Bl Fy il ) sy
sl o1 31
eld F gl A b Slab )l ol 2nllh oY) i Eljles L g1 11 oo Bl
I L ezl o (Lol aled s aily Y1 ) s SV (3 AL Ll
W) sk 335wl Ly ¥y calamle Bllay plisiza
FOlBl I G (S eyl Olles Al Sl
ackeliy (g dulys Ly S Gl Shles B ol e U] s Il Slel e s (S E
ale=3l iuly35 ((Davis, 2014) au),55 (Gibson, 2010) Oswe isl)35 ¢(2010) Laid) 2ul)5 (2006)
gl aulyss ((2019) Fhdllas anlsg ((2018) dast 2ty ((2017) ok 2uly35 «(2017) 2l (2016)
ok ST Y ) Sl aE 3yl Sy G (12021)
g (WLo¥ly 2 My @) 1Y) b8 8y Y ) Slen 202 s 55 1 oY) 1
e Gl 3 akenily LA clle @ oSl e Galaiy (ool laialy (oISl ol
RSNREI
Loy Ao My BV gt Y psghe G35 SV pptdl Shles i Je B 1l Ay 2
Aoadhad daziVly ol 3] Sles o Leipiy ndiisy ey
G a5 ol o ppldlly ¢ YT o) G edl) W oY) b e U ) sl 3
3 iy Lty Sl )l Jad sl 2ol oLl Sl e B eyl Gyt 3 o
2036 Jd ST eonlall sl oY Sl b ias e 5 pl¥) ol e el O
W o) 835 V) ) e

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



solth S SN uppld) Sylgs Bras §ISTEM" ko o o6 (0005 quals kot oo

Gl et o wile s Ll A b Sy )
2 Joux
FE Y i Sy lgs
sue ) )
<, D s b ¢
120 s G ooy (DY) Bl ezt oY) rl"J‘ P PP oot kg1
iz el 2Ly dely Ollly SISCan 2l il ey il 2 Celw)
Slslrly ol ) el sl H"j‘ 5% Ml jidy eaidl Ll Ll we il
ool el
9 J Slastnly WSl 2o Slalinly ola¥l 83k Slowilin! Cibs ol 2

Uiy aol )l aall > olondlinly sl )l Al > cllasy alSal) Y )
Sl by ol odladly wgpadl jpadls (JoWly (S demdinls
3 Gsbadly 52, Juall JlSS o B IVame Wy Lolsdly LAl s fnly
ol abasY) das
B ksl ey et el (Gind ety AL (Blgny A Sl ke gy 3
s Jol Y Sl Balefy ) o2 2l el Aol plasinly S Aol ael) L
’ Bty Wy Ll
7 b Gas e M) i B33 (il 38T S S Joo W1 gt plsnn) OO U4 o 4
legat 3 ol B35 0l (Se (iBye of A P Bl B e o Wy sl Il
gl es
el By e SUd
Sl e 5 580 B e dly ) Y1 eyt Sles A3 ) A Bl i
Il ‘.m\ Bialy (Y Lyl Slomglinly elb] padl bk (3 blad 7 sl Al

Aelt) Il OO ) a5y sl

(il Blay g
& Y ) Sliles B3B Ledld g) e dlly I gy ) e Aesly alam I BBl (522 Lo

39 1V B (3 Bladl RS Fy 3381 el Y1 ) Shler 3 53,0 (36) bl o (bl

QW bl (0 8) ks

e Bpdyy St By Bl Bl Bt ) ey (4.00-3.25) G s> panty (St S5 1
REN

g dompy il (lame 3 Bl Bl Ayl ] fday (3.25-2.50) C ammps ety cpdith (Ssts 2
copdly IS e e )

g Bt Gl (e & el HLN At ) Sy (2.50-1.75)  womys jemy (blisie Sy .3
copdly IS e e )

oy (8,00 Bagkad (aBlse (3 Bl 3Ll d)e 1) Sntag ((1.75-1.00) (o ammys ety cChnd Sy 4

22022 s (5) s3da—I1 (9) L2 ’ Tyg ) aghadl W UL daslsr d2



I 5 ) i Sl a5 §ISTEMY s s (I o g e /<>/°
Sl et e adls s Ll A L ooy )l
o>l Blay B
sl DLl (5t A (il By aling o A5 e (3 Bl o (1) 36 Jo Bl [0 7
Gl dulyld 1) GLSYI Jalas 23 7 LS gV 300 (3 Blk) 417 PR W1 590 39 chd ) 3,10
W gl (3 LSl 018y gt B By B30 S DLV Lelas oLt

2 Joux

A GLdY] o pold) s Nl Gyl 239 5300 [S o Dpuny L)) Dol

Sy Jolas 2 by Jolas 2 by Jolas 2 Ly Jolas 2

**(0.593 28 **0.605 19 **(.705 10 L1 5Ll s e

**0.6.8 29 **(0.577 20 **(.643 11 **0.625 1
Al ) 3Ll s e *0.407 21 **0.518 12 **0.581 2
**0.701 30 B S PIURESP W) 5Ll ols de **0.711 3
**(0.708 31 **0.620 22 *0.411 13 **0.695 4
**0.674 32 **(0.718 23 *0.409 14 **().702 5
**(0.713 33 **(0.725 24 **().752 15 **(0.587 6
**(0.658 34 **(.781 25 **().728 16 *0.421 7
**(0.534 35 **0.640 26 **().745 17 **().645 8
**0.679 36 **(.723 27 **0.691 18 **0.499 9
0.05 (sgems s WY1 1 23 (%) 0.01 (S giems i YL ] s (%)

LI GLY) B ] i & cabing 215 DL V) Slalan 13 O (2) Jgi 0 e
saba S Blay il

o i gk o Sl edae o (3) sds AN 3 kil b e S ey ol 2 F
Holstic  zlss ahales plasunl Y1 folas Sl Fo anhll dne e il cusl) el asT
Q) e G 0(0.83) ) BV thates bogy ) 2,y Ul n S SblnaaVl 5 e (Formula
NEISUAREME REANIES Y @m\ LSy e Bl oL
A gl gl pdt slas)
o Shles des 3 "STEM" e e S il oyl 2ol e 1l J1gadl s Al
A sl By alpll 2y 7 SR Al Ll Lol @1” ERURERRY
o) abpdl el

S dgytdl) Lol skt 3 "STEMY 5o Cabsny Sl gl ai Ll wla)y )l Jany JA;J;)L, o
faljag ((2021) sasbal) duls Lie (bl ) el acgll doadly raldd st e o aylasly (onedald
Skl 2uly39 (2020 ) Feddly £ ddas éfi.w\m «(2020) IS &.,55 (Roman, et.al, 2021)
(Dejarnette, 1,55 «(2014) Y1 a3y (2016) 228 2,55 ((2019) oSl auly59 ((2020) 31,405
AL o)l el ) el 0 degaz Juad (SUT(2009) sl 234 (Page, et.al, 2013) ;35 2014)
t b 3y Slol ) des s oY1 el g et
Bl ) Al (o Loy i lll Lol SV G Wl (o ST palally Ll ) aldly S 1

AL Slibdl 2ol ) Bl Gn Ll fly (A Ylg depalill

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo
Gl et o wile s L) a- AL Sl )

el LY e gt O e ieplay) I s id e "STEM” s I Judh sl 2
cVLﬂ\j el alasil (3 ) 4 plasnaly A Cadllly cdeal dazi¥ly ylndlly (ool Olage)
omgrdll (ladl j3bas msty (2 liNlg Lad ) Aredadl SIL  shas,
Jos Bl Y SE ohlee o B S el DA Sl Bz "STEM” s Ly 3
iy et G 3 Jealy cOgladly i3 gV Cabs (Jeolsd) (3 Budb gl Sl dasy (ISl
LA 3y oISl - 3 asld) oLl
NPELIEVCY] JRUUOPS e RO iy S Y1 PRPS WPL U Y PSR JSsles S "STEM” fste 8% 4
ciodly (oleg Bl Slanglial D e 2oL Ball 2y (andly Lianlysy Bundlyll LIl 3
Dlsen g8 Rl Aoy plen phisial ga G Gl (@ad) s (oSS oy bzl
Lok L£)
o s ALl By Lhas £ et lony monlie o Lgoratly ciundly) 3l feoded Sl et 5
eV oy Lol (il Yly Grenalil) Bl ) B el Jal ) M Blstn (3 eyl SlsL ) e Lyl
(Emsl Sy iy Bpalal) 888l Wy Lol )y il ly (o)
Codl o Sadld r"‘““ Ltes 9lS3loy Gooal) 0l sl Slhes S35 g gt Slomslinl e 2SI .6
REESPRPYIE] v*’*j‘ Sl msl o adadl wleg 2l s S (iaj\j cslaiialy
csbaizaly BLSYI o axamtd candly, Uags d:g»: it S pn o5 (Hal) 3532 Bads Sl daanas T
L2 e Slgts B3bjs 2Ll el Sl el LTy
(o8 Bleln mo ety e Sy (el Sl 2 U] il Y1 e Sadl aa goidl e SR8
Shler s i) 2 ally ilaiiaVly Al wleg nlly dideasall ULV Gy @sE L
Boeadl Sl Gyl mn ¢ s ple ) ol 8 Bt 3k S35 8302 Gadd g LAY 35 3 o)
ksl fmtab) alad) ) of (aadly polell Ve 3 Slelis Vg ciealall o )lally (il
() Lo 1y alhadlly At eptd) Ohles et OF Gt Y ) Shles e Loyl 9
B3) el oo Alald Kex 5 (i) oy ¢ oyl dads Sl oy endad) 8latsY) 3)5] by
letb ) @ AN ) DUl plisial o Belasy Bk 2oy
s iy o s sl Ty sIbY1 el 055 e "STEM™ s il il sl il .10
& ol DLl @ plaYly Y ) LMy il e i Laal) e agtd colol )l udes
Leeeryiy Bl DU Lty ‘sj"‘j‘ Bl colell (5 adles
o s o 15 oY) ) Sled bl Byl OF s "STEM™ e (& il 2t gllay Ls™ 11
ool IO e S eds s laall sl Copd) s sy sy s dlas sl 3 O S
A8 e ) 208 ey O of gl G2l 18 e 2l Sy Grall sl ol ol ¢ Ruall
ol dax (§ pgrilsg walelisy oM pSE Sl e Slojld) ol

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo
Gl et o wile s L) a- AL Sl )

B @ ot i shte passlie b el D5 o coltl )l adae s pall O i 35,0 12
slrg (ldl ) )i oV 3 dedadl OISEL sy e B30 Bl oLl fanlly ciadd) ol
g ) LS Gyl ks Lirer o 2t
TN ) aliplt Blal
Shlelly bl o B gaz 335 2 o Mo St ) adas ) SAYI gl S len Bt ) il Lo
fh WS bl 3ty Sl i Sy MSTEM™ e Loy e 35550el) Yl
Ayl 3lH (5922 Bhles (3 ULISS Yt e 4oy "STEM™ psgde lacl 1
USTEM™ s e by bl )l ey ls s oLl v**" s 2
SSTEM™ s by a5l al> M oluoly dbs ) pidl wl)le 2e O] L3
SSTEM™ Jos 30y wledl ) (3 ) laa e 0L 4
SSTEM™ e 9 Sl ) (3 ) ks ©lles OB L5
SSTEMY oo goy Sldb ) ey e il 3)15) Slles 0L .6
SSTEM™ oo 339 oL )l (3 ) 85 ©l)lge OLE] 7
MSTEM™ s 90 3 0ldl )l b Olamglinl s 2wl .8
! el s gt
1 Eid g il sl as "STEM" ol g1 il W wlobly ) aled et 5155 10 B5\i) @
S0ousy ¢ MY el 3 3yLebly 23al) ol ) gl alall (552t Lol JU ol ) pn el

((3) st 3y ) b)) Slsgose

3 Jgur
gjjv&]/é&ﬂb}ﬂ Lf_}:;
&e 4l Cile gl ‘;M;JJ\ @.@L\ @i).uh pss! ?
"STEM" Jsus psgin @ "STEM" > oY 1
"STEM" sl Oy 120
webailly pdl) Lol pyein @ 90 (3 ey dd) Lot G 2
"STEM" J5o 530 ) Lalad "STEM" Js
"STEM" J5e 3 &bl gyl ol o)
"STEM" s 50 3 Sladl )l g3 o3l Lol
"STEM" 5o 590 (3 dnslad) aziy) e32 (3 eopld) Jds ) 3
"STEM" 5o sy 3 oyl dghy Dall 22 "STEM" |+
"STEM" J5is 652 & padl) Sl ppanas
"STEM" [5s sos (3 il 313)
"STEM" Jse sz & Jrall oyt g3 2,
) B o g5 e @ 532 & ) @55 e 4
HSTEMH J:-A.A ;}b ;_3 \:,55;5\ Z\.Ja_.:..:i HSTEMH J’""‘"

"STEM" Jsis lsl )l (3 gsid ol jans slasd

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo

Gl et o wile s L) a- AL Sl )
i ) s g1 i g gos @l esd e
el eyl G} Lol ) (3 e bk dis @ & plally I s JPWEY 5
RSP (R U PR W e B "STEM" Jsu

cgod) gl a0 @

ol o o) bl el aladly sVl Rl DYl 1R ) i) s Rl 4y

s bl (3 sl legan sl Ol 3 o)) Gy DL (13) s sr (et Bl 20) Felo
) alassY) s dey alall 53U olsl ) w**‘w SN LY o o e o
L) bl G sy ) Gl

W) Solglaly Sl Y1 e F gyl bl o plal) Bl 3

Bl A i (bl alee cn ) il Bas B cpalall dls didt g il T

9oV iy lgratily SLol ) odes plony el (3 sl delgh widy ¢l il e 2512V
e daas 3 asllall d,adl slally

Slol ) das a el e e WS gl bl a0 oY) ) ol Lgs Ao She illay ka5 |

LY et Shlen g Slesl ) alee ol L) Sl o

I )l G sl Fy oUW Bag W1 g gV 3 o)) bl Gurkes

Cr ol Doy ALl 8 i §pm Sl sl 3 axb) we STl Jo ) BLadl o
Jde ol @l o aggis Loy o)l bladl @ Radl @all GOl e dogtie 23Le fas
Al Sl 5 (3 adby BAS A85key (Slnglinly "STEM"

Lbd Slles 3 doliy gl bladl didy (bl @Lu o Ol Jold B gl Sleget (3 Lanll
Adalad) Slesadl sl anadliog oY1 vy Rl adl Ladeisy " STEM™ e g0 (3 ey
2 83 Hlen of ppgie dpm Sl alee C desag 5 Jo s Beledl ladlly o)l Chad il ks
(a5 ol Sl o 3 sl o) STEM ke 38y bbbl s

o ol clgzadlany il o g all SIS dny (ol ) alas o Bgladl Slegad) Jur s 2,0 g
Lol sast] @J:u o Lele lidadl LSy Agaladl asdl Colesas NN

ool 3 "STEM" Jse Caby ohlee Jom 3002 ¥Vl slyy ciigladl Slegastl s il
A AL olsy,

dpe U LS & LU ey i)l LS gy el dsladl ol gast Jos Jp> ) 2% 0w
ol Jalsg el e

aibgiy "STEM" Jsbe Jpm saplill W1 sy oy Lo oy SLall oY il o o)) 23l
Al ale ) Slsl) s

Oleld el S8 @) Sl o S50 o cogals Lo Jpm (xSLal) R83lay cpsld Bl i) g
iy Bl e ] i g L 2l ciidad 5y50ay

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

'OU%U LG'LE’ % 8):“” a.."""‘i)m\ QL‘"’)L‘A\ L} VJ;U’ UKWLAC ‘u‘))"d‘ Jala:'-j m% I;L,al\ w),\ﬂ\ Jw‘ -

o o W il Slles 58as O aa (oYl ) Shles 35 ol abE b bl -
LY ) Sl Bes (3 "'STEM"

Lol ke ety Lgzasld (2556 ) Jasy) -

Ldn s bt Bas V) ) Slen 8amSle Bl 3ok 4
Ik gedad

U el gl bl Ll e gl D el 3 gl skdl Blila] o
el s Oy ol Sls i) 2oLl o sl ALl e 3L 3581 3 el e 5 (22019/2018)
St palal ) el ) ks el e (3 sl bt Bl e B ilall 3701
Lok W) ol (3 gl bl ey & (V) o) (3 WS 2l Bl oy By (Rl A AL
ROAJEH] @Jy\ ¢ Gy 2o @l s

22022 s (5) s3da—I1 (9) L2 ’ Tyg ) aghadl W UL daslsr d2



golth S S oyl S B § ISTEM” ko o o6 (g5 ot Aot OO
Gl Aot e wilo 3 Ll A b Sy )

dwlyd) T o
@ "STEM" s e S mall oyl gl Aol Lo 2 o S ot 61 JIgRd1 e ulr
@13 85 dory 1 W) 2,8 B Jlasl F fasW Al L Slol ) edes s oY) ) lgs Bat
ibsde Bl uadly i)l pibdl 3 aahll de Olnys el (g (0,05) st e ALax| WY
Ll gk éw > e Sles Sy wals by SIUY) ) d) ol
(1) JS2 3 LS QUL aog F o il e LYy
14

Y olel] S ld Godrg UL gl ] o o2l) 2 Lo

45

40
35
30
25
20

e . [T e
B el e il
PR AT 15
10

5

0

4 . — LA (4 -y e I L.~
_'-.__\.:: A ,u..u' a_;‘_‘: u..'a:_s.'u‘_).x.a" Jej..u'.n;\.na.x
w ¢ T w ¢ .
| sl fay) | Lol
h.l:uufd\_l:.‘ﬂ B —_— \_‘b _,1? e el

JAgs )

Y ot Shles WamSle Bllad stadly L et 3 apled) olatidl (1) Ko e 2ah
AV Behyly csdad) Gkl & Bpled) ol Els)) (1) S8 Gy il e Blen IS5 Wile i
@y L phobad) 3 Al Gesemd) (©) Aed Clos 7 Aled) Sl 3 Gyl aslasy)
(4) dgix @ LS ) Silsy
4 Jgur
(3370) Dtys L o SUI Bl o7 7155 gy Bl ehol] () Lt 5

o> Sl Jolas  (gylalt B1EY) dladt gl e [P
y . IR )

Fal 4y A PR s g Sl
6.782 32 **29.256  0.140 238 3.22 41.84  20.90 el ) Lok
7.592 32 **36.509  0.308 2.29 1.69 31.30 16.06 o) ol il

L?,r—\,\.g‘gﬂ
7.108 32 #%29.112  0.046 167 155 2801 1581 e H*J‘ 55l
EICNY

02022 janss (5) sdea 1 (9) s ‘ Aggd) pshad) Wi UL dnelr Alg



T s - an [ . £(a . 4 P /"\
| | L ] 3 3 Y b
s s (S ) Dl Beas G ISTEM" J5e o @B (1) alip ded /@O

Gl et o wile s L) a- AL Sl )
o Slrys Jolre  (gylalt OIS dled) Llgil JEE ROV
= (=) )
Bl iy A PN Sy Pr Sy
6.158 32 *%27.507  0.198  1.67 1.61 23.93 14.02 Ol ] e
el Lt
9.393 32 **48.068 0389 3.85 4.6l 125.08  66.79 Y gt

) Shles gt o dpled) Sllaldll Gy By dll a5las W) AN (@) o8 s (4) Jsir o0 fn
Sgiomn i il AV 0l Gyp dog " Al o8 s ) e & s s 3l IS) el diay oY)
ha Yl o Sl B Bllad sindly L) Cxidl 3 i s Sl g o (0,05)
55 (4) st Camy SV pmm Sl 7 sl 2ol Anlyly . gad) o glal s e sle ISy il
Bhay V) ) Slgs a3 AN ) el Bdels U] e U o(roeddl Al e ST YT
Al ALl Lo e Gl Bl s 02 IS sy s
:éw\ el

o Shlgs Bea 3 "STEM™ Jste o oS ol ol galbdl el J) Wb Al el
"STEM" Jse o 55l atiW) o opnt 38y 08l i) il st ) U3 535 ()
Aol el ) (2an ST Y eyt Sl S Y1 il el S o S e 35 sy
5t @ Lol o) bbeZ Shlee ¢ Y S ollel wlsl ) wl*‘ ) o BdB Ay,
Pl Al 1ds e Sl adae r Jor gy I3 ) Lt B23lay (gl Al Lo,
LS cpadall gl il Bliny (BUS] pp ASTH) gyl (3 sl Y] ol Lol i Say ¢ ruall g ol
2 S

TS gl Lk 281 (3 (2011) wxw 9T 239 ((2017) Jol 2> 5 o 2JU Bl 5315 (g
pr imdly B Lealy el sds ey comlall ) oY) el Sl Beesd Loy s S
)aly el LB 3 OVl sl es G gl 850k eyt LS S Sl ) e
L ru‘ Slomilinl Lz oor all Cole o 8810) 800 Slanslie V) 0 s i S COUR T SN
Aty i gl Lol 23l et Sy ol ) AL s

Jbe e 8T S (£ 2020) dpsdl auls sy (167 :2017) olilas s ol mo (i LS
R SO cagj;éh > L olasl )l @J*L PRt N s Byl el v*‘“‘” e "STEM"
(oot Sl Bt Shle i LWLy el Sy Lol et S LUT an Jsl
(I Bl & AL o Slomslinl Ly el s 55l Bl ) Rad gkl e JUsls
eVl B SE B Slaglinly ddlaiin) Oleg sl Bl (AR £oi) Sl
ERPCCEIE CRTNPNE PRt IR E N JE L)

"STEM" Jsde e 55l e conll lel 8T 3 (2021) astall aul,s P o 5a LS
sty dladl Calybl C JolSI oy bl dpeidly jerdl H*J‘ Shles S0 dem (bl )5 3
JEIl e iy "STEMY (st 56 10 ¢ jand) il ) fomisy el byl bl S35 xn citded)

Aygridt pglad) Wi UL drals Alg




ot ) Y1 ) Slylge B 3 ISTEM' Jsko o o6 g0y ol ks Oo
Gl et o wile s L) a- AL Sl )

Gpagladl 18V 3 Gy Gllatay §9,0 ol bbb adas (sl o) Lot end 3 aleldl
3 bl el e 8 8 s s o 31 (310 02021) (sshiss il S en 355 LS 525l
(oS ISTEM™ ot 339 Lol ) 3 sl ) Sl Bas
) e Bedall dodl maldl gt b3 Sge kST G (2014) WY1 s me is LS
Jyadl) 13 by 3aS U 5 sl o 2 Aol b)) aan ot o 800 Bppemy oY)
ool Al r ity LU i 55,0 ST 30 (BoUl0S, 2012: 229) s il oo (i i
sl (5Ll 3kl Colonl) il 3308] A oY) gyl s Bens 8] o ¢ Y ] Sl
il oY) et Shles e 387 (3 (Burnard, 2012:168) 5Ly duls s ae iy cplall s
Lo s b Loy ol e ol e SR el S ) sl Jﬁd\ o el Jast e les
Aadaity Byl gyl
05535 Bl V) gyl Sl Feoid Bugyl8 ool adaZ §0,0 ST 51 (2010) (3,8 5l pe i LS
Bt e Lol penp s e 5y (el gl ol o Gllasy Ll el S3saiey 2dd i) ods
Lbd oles olShd sds by (ool e sl S g Lealds Lzt Rel )l LS
Ayl DLl V2 3 Lesyiiy Wandedsy gyt
s Sl dpasd B8 el sl 3 "STEM" st (g 48] ) a1 ) g aule diaay
oSS s o) S il s ol ol ) e ) Ao o) s 5 ety Y
L e 55t ] S i ) ) e bl a2 LS
dwlyll Slog
tk b Aol (ST AW anl) s s
Shler deasd 2ol aded) (=11 DLl adal gl o) maly voeas 3 "STEM" s Gl 1
L FEY) gy )
godne S V) ) Sles s 3 USTEM” e e ) Gall ) el S 2
Al A Lol
L Y ) Slge gt (5o S B Ao sl e Bukie 3 g b2l g 3
Cll Ml szt (3 il dhar oLl @i*l i) Y s (3 "STEM" s Liby 4
Lhead odsilly Cusadll OOl Jsuady
Ball ol abasly cngd abasl f e Uhw Bl Y AtV s e Bl Jsls el Ly B
Akead) aaiiVy (i) absily sl )l
Gpaslad) Skl a5 3 "STEM Js ks alag l) oli¥ly Sl il plisaal o ool )l alee 5 .6
pede 335 Aundly Bipm o5V @5y ASLAD) (el Slrazt sy hrerladl S| ransly el ey
by add) g i

32022 edd (5) Y S| (9) K- ’ ZL.;.};J"J\ (a}b.U s UL dels dls



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

e ey i) Dl V1 e By Bgl) el ol Lalod (3 "STEMY Joobs sl 7
olesl)) @M Aol el (3 ) exa Y] 208 Glis Wit iy cLaduis

Aty Sl s
] 2 e g i sl A7l Sl Ly Uk 2l s e G

Al s ag® A L ool et s oY ) Shles slas Sligas L1

3,5l el W ) Shlen el 5 3 Y My ) el gl Sl 5 2

Al Al M (s Bl el Sl sSa Bas 3 "STEM e e o 31 ool 2ol £l .3

I o Sl i Sl sy 3 g sl SLSL) L 2 1 4

(2022 o O) 24a ) b . gl agladl WL ML drslr A2



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
@4”«5 ‘_é-‘d'ﬂ ol Slylgs des 3 "STEM E}’M‘-‘bf G by /@O

Gl et o wile s Ll A b Sy )
e
Ay gt ol M Yl

U AN S Shles st pslall Gy (3 "STEM™ s iy 1L(2021) . e £y Doy 058 5
deald) ity s ill oloolyll] ZooSeo V) Geald] il Crgis Aablons Ao stl) Ao L sl oMal)
317-288 «(1)29 clbell lechotlly abel) Camdl Jpt5 — 55ty Guadlsd)

Gl G iy Yl Gl Slles RS 3 gl zeby Aol L(2011) Lode U case
170-130 70 capth 7= sl desls iy 57 s S35 | 3 2l 215 OOIL

Shler s52 3 AV ALl Lol adad gl 2V 55 (2016) L Jo e o 31 (I
161-113 «(4) 19 colol ) cls i) ool duadl iolbsl )l by il LY )l

plisaad J1.(2020) sl Aot i omeally  dhde da2 oo omilis e Obde e ol
"STEM" "Science, Technology ws _sddl oadl s o S6  p)ls oly

> adl s Wl S olles e olol)l ey gEngineering & Mathematics”

(2)3 ol ol 3lar = 26, )] dmalr 1535) Olanie) ZSl)] Al Gndad) 2\ M) Rilare (3 %)
.99-84

o Sl e U A M SLol ) adal Zide o) il 2l (2014) 0Lk Og)la Sl (V)
pslelly S ld) Ll =t e desl rigi)l 2 s/KG.L‘J/ Gl il 55 CUQ.«L, HJ‘JJ L;c\.x.g}ﬂ
700 -671 «(2) 15420

A1, B a3 et s Lol gl oYl ptd) Sl (S5 L(2018) . e 5,550 c55uY)
84-61 (38) 11 clmssiSly polell dnnl  jmold] poledll 5302 Olana) 2o

5 Ay e ALY eyl s Bl AU ke SNl (Sgn L(2021) inns cp dle o AT calaL
254-189 <100 ¢l 2dS = ftdl i dnale iyl LA a2, Slprdl Jans 50 3 w8

Shles das (3 il Al s J6 Jpsgn sl (2006) obls e cadaly ool ds ol s (s
o) Lrall faad! (bl )l gy, il Ay A Slsl ) e ) Y] eytdl
284-252 9 colosl

ol bl ok Lol LY G Sl an ST L(2002) s 255 535
240-197 <17 ¢yl 4l = rlasaw dmsle ripgill algt, 3olasy)

bl Sl o 3 b el i e oG e sl el i (2017) - ol i
Y Al 59000 8 el Al] el V1 dedll a2 LU ades sl 2L Y)

g e co (3 IS Aablong SLoL ) alak Gyl Sl 255 (2020) Lne 2L cdislb
399-349 (3)28 cyill Ll byl 2= L8l dusls Lyl pale "STEM". LIS

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

iauds c9u2 L} rw\ (.,:l:.ﬂ\ Eujﬁa_w Jg}ia.? SJJJ.,'G_S i>fae EL ) (2020) e ‘gSjjéj (g0 aat dgast ccbo-

A9 i pold] pilad olor ;o = dgi) Ll = i po dnsly [ meldl il 2 ola) S "'STEM®.
.196-191

sl Y poplille yll] oyl S Yy Gy plel] 271U 2ol Ve, (2013) ek 3L (Lt

Ayl (Haapll dralor. 3obie 5 0)9Ss Al L dasle dbile (2 L) A Al ades

ihled) el ollbzey "STEM™ sl dadad) Sl il LIS (2020) .l e e calol (oo
221-197 «3)3¢_feiead) GGY atsel)) duwn i c2arithl poledl 3 opmel] 4sl)) Al szl

s o 3 "STEM" ks s (2021) e o o)) s oy csmVls ol al ) e ¢ oo
sl palel) (3 el L Al B)Ge Balps el ey Bpt sgs (3 R3sed) Byl S 3
233-165 <8 capil &S = rlage dnol>

B3l a5 (3 o) Sk gl Al MU Lol ) das Bl e L(2021) Lo aaT 2Dl (Cald)
gl Gl Ly draly gt ALTHUZ S By ) 2l B Ry e oLl
A77-202 «(4)37

ashll i 3 "STEM" Jsce. (2021) jsSCidl dis bl cadhl ey el o) cdas o ¢ s

Lo dnsl> ,,g(//ﬂa;/ Lo AL slaey) AL At ) ) P Ol an deid
90-61 (1)3 LS pale 150 = 2yl 25—

dwdibly 223y pslell Gy oS 5 s c50 (3 At Ol L(2021) e oy A e g (Olpd)
sl S heeidly L pulell iz b amae @ oLl ol STEM™ Lol
48-19 ((15)5 i3 Cosmill

@AM ) e (b (3 s aall dsT oY) padlly el 30l (2009) e o (s
polell A= o dmalr bl il e b gl el a0 tis il palel) 2UST L) ool Sl
316 - 278 ¥l i il gl ookl 1S o

Y ) Slles e 3 i) ) o 3B i o) el Bl (2021) et oSle g0 (312
= 5 Y deald) Hieidly ol colallll S Y desld) a2, JULY) oL, Slidas s
A462-435 «(4)29 cLbell Sllyllly aledl Cme) Os2t

@ asl)) adaill) Bl = 3 "STEM™ Jse slasauls ) alels ((2021) .aas ae % 3la))
3 Ll S el Vb e e sl sIY) Sl b amdl e ol ) sl
cally Selill pall dmad] — Lyl Al ikt e drsls f@ally 5213 dlg e SU A slis
420-387 <232

By tpshall et pglas (A"STEM™ Lol Yy awidly 2idly plall o jlts 281 .(2015) . e oo ¢ lred!
dmad ! ead! T o lasll (3 Cpadell Slte) geals Ogptlly mil ) adell bl Jdal) slas] (3 & ks
278 - 254 () Gboy pealiall 4yl Gned) 1 alE) (gt Gbog mealial) 4]

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

J> e dagdl d U UL 3,5 1as (3 "STEM” e 385 o) 2lsls L(2021) plp) (o0 o)
&8 gl apdl) U cdnitlly il paledl Wl S Byda 3 B ledan i By e SOISEL
58-42 «(3)5

Shlge s9o @ AV AL delaa Yl Slulll el wpptd) (Y1 i (2018) Lo ol e
342-303 ¢35 eyl Al — rlager desle tipaddl A LY gyl

Adibly 2aidly polall S s Jom msl Al pile e Slsas (2019) s e (ol
Comd) 83les — 43, Y deald) 2l polell — sl gl ans Leddsy ("STEM") wleol )y
761743 «(1)46:_ole)

Al lae iy el el e g Y1 Gy td) Slgms (2010) L fss 2 e o))
peledlly dp Al Gusy Bl LA~ ley Aol sellly W3 Cpenell Bl SLAST - jaled
542 - 517 sl adadly 27l ey Lgw Amalr B0l A0S 1 g (Ao nlill

o o DLt s @ STEM (gmie (o 36 gy 3edels L(2021) dnwr o  csaslal
il pslell = fozd SU deald Lakel) 2l 20 S 8K dilars ol gashl Ul s gu‘w\ Re
112105 ¢ ols oo 22 ¢ o M Zesl 1,05V

S, gl et O (5 Y1 ) s e e ol ((2004) LA e Aet 141 e
A59-453 «(4)10 i L= Ol dealr tdelarrly 4a7 L), )

S S eladl s ebiedlly eleasSdl odal ke Bign B ol (2019) sl JLoST Sl adlh s
Slens peld YN Gl Sl leng B ) wghylan deaid "TPACK" 2356 sl c90 3 slinal
A44-1 «(10)22 civale)) igill dpall Zmad! rivale)) dgill &ll dlg). oI s s tuqy\

Lol pstell e 5ot A By gl o Bk ke s (2017) . llaae ol slillas
Ll Aol A i) al bl el ) bV gs0 ¢ ('STEM') sl lly il
184-167 «(6)6 el Vs coluhylll ol fs dzasil]

i o ol 0Ly (Lesson Study) ol ol s o6 ike s el (2017) L) b cages
Sl alg, 1Y) Al Lol e gl by F Sy el epd) Ol
110-52 «(4)20 ool )l g i) ipuall dead) 2ol )

Wy . b Y oldl] Dhlgo coz 2 ALY Al A bl ol e £55.(2014) L) de o dlr ¢ gunall
cafla)) (Sl dral . §ypdin b piuerle

LY ) s aid B0l ) Al DS plisuanl e o6 by (2021) . e dat o) e ¢ o)
ot oall dandl iolol ) by a2 coS Aoy dawsdl A=l 3 SLoL) adas g
69-32 (3) 24 colesl )

et (B iy dls Lple) Al il] GplE V) Al Sladad oy ld) 5 1 ((2016) . ol oo g0 ¢ el

el dnalr ([3ypine b g le D] L LY el )l

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



Jad o (S syl Olylgs Ao 3 " " s 58 5 ol daleld A
At S ST ) Sy o § TSTEM ke o o35 5 g /@/O
Gl et o wile s Ll A b Sy )

13 (3 "STEM" (s Gy (2020) et siloas cieotlly 58 ogd ) cmsidl) pl (sui cailas
cigpll Ll ptd] i drale g AL al Gl LS LSl bk Sleg il )l olles
351-327 «(2)20

Sledl ) Badidl (LS pslal) e s9o 3 R depal) malie (2011) 4aT s Sus (fL
aoill Gl dnnd ) it &3l oSG i deale)) Ayl = e sl e 4l (MSTEM™).
141 - 129 ceda)l 297U 4,00l dnad) 158 (duale)l

polall s Ty Bpagmd gl U 3 Ll ) paleb 5gll psaill ey L(2016) . ol s ¢ o
41 () Legiis o ol ¥ dnals iyl polel) 2t ('STEM) ol g ity 2l
.76

s Janll Shsleg Sl oyl Slles Bas (3 pthe gl ol Budels ((2016) et o feli caiidl)
T57-710 «(1)169 ¢l 25— 875 desls 200 il iy 1S Sladall llall

o) Shles Sloly jaad "opdall” OO OLSTY mide gl Adels (2004) L2l )y e OLals
150-85 «(2)4 copslel) ST Sylell 8)ljs AS5 opadell LISl LAY

hellzeg LY opld] Dlgs o 3 DB o o] e 127 (2010) . e op B o (3
S B (A o Analr Bpiie pd oSS Ay Elotl] ) ized) pled)

o) Shled s apas el Al N (3 Lol )l das 1)l s L(2015) L jhens o S e ( SIU
218-173 «(1)21 cigi) 45— Olal> dnole cdslorrly dpgd luols.  S0Y)

alg. el Ol gy 25V e 3 iy V) el Sl L(2014) et ol cdast
A88-166 61 cavt a5 — o pe drols dslarr Y la)lll &) dinadl

ke s (A ) oles Lok s LWl el ) Shles e (2018) k2 G s 350
281-235 «(2) 1 ¢ ekl SGBY adgil)) A ] ra g0l poledl (3 Eogme ] 4Jpl)) Al 2y ) 2]

o Shles sam A e only deadt oLl QA ) mie el (2006) ikl s 3502 o5l
relbsl g ils . S epd) 2 By Balas ) d> L Slsl ) ks s sl
130-90 9 bl Sl ot &peall Land!

b Slol )l Sldas @ oY) el Y Shles e L(2016) anT co el (o)
cloctidy ol lll Oladew CU s — drast] drols tdelac= Yy Lol colus)lll 4y o)) AlsH, 35002 Y)
259-223¢ 9 g Llacn Y

"STEM™ e 3y st 555 paenadl (2020) . s o 4t e b cabdlly el de a5 ((spmld
s palall dgpadl A, Lawsze JoV) Grall Wb (s SLoL ) ) jae 3 B §)ge i) LIS
132-93 <18 «hs Vs polelly dgill dypafl e gl i ly

Shlge e JSTEM" Ll el e o5 oo ol HT.(2020) 45 oy domw oy lol ciysil)
28 el Aly| LU Cgir dbil2 b Lol pler Slsno (695 Dbl Slidan (sl gl

sl Ol dmals . [5)skute

32022 edd (5) Y S| (9) K- ’ &yjd‘ (a}b.U s UL dels dls



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

Syt SN o pslall g5 atn cliael DY) gyl Sl 2 (2021) e ) s 3L ¢l
Comdl iolos = L)Y dnald] tigy il poladl = Sl)s. SA o dnalr (3 ) S3datll IS
104-82 «(1)48c_ole)

Ohled asgnndl ag )l ALl aslazn ¥l Al U 3 Lol sodre Dl e (2014) sl ds ez
cylly palelly SIS Sl AT~ i pe dmelr fig Al 2 ol Cm )l g;m,y\ st
796-765 «(3)15

Cusash) Al b dgag a0 "STEM" julal slaal sslall 85be gy &l (2020) Flo e (M
156-104 <6 ciyi) 45— mlosen dmsle cipodll palell (2 i L) ol A2, gl

ek 3 Oemdl el Je U miie il 3deB L(2021) e 3502 e (OVyy et sles (gl
iz, 3 WSS Sl g polal) odes OO ) "STEM™ (ot by oY) o)l LS

366-310 «(5)22 cuilly pslells oS Dbl 45— s pe drsle cagd) 3 pokell Cml
Loy dutibly ailly polal) s 339 beil] Jadosidl 3 ()65 ey ST L(2018) L el 0l (i
a7 e, J5 Al Jom (Bliiiney Cpalall ) Lol Ny pskall 2odall 2l 25 3(MSTEM™)

51-6 «(9)21 colbsl )l wlbsi) Gl dmad ! rlosl )

i) a b1

Abu Thanin, Nawaf Rifaa Mafis. (2021). Impact of using the "STEM" approach in
science education to develop the decision-making skills of talented middle-level
students in Afif. Islamic University Journal of Educational and psychological
Studies: Islamic University of Gaza - Scientific Research and Postgraduate
Affairs, 29(1), 288-317.

Abu Syeh, Ferial Abdo. (2011). The effectiveness of a training program in developing
creative teaching skills and reducing the teaching anxiety of the students of the
Faculty of Education within the framework of quality. Educational and
psychological studies: Zagazig University - Faculty of Education, 70, 130-170.

Abu Talib, Fuad bin Hussein Ali. (2016). Evaluate the instructional performance of
elementary maths teachers in light of creative teaching skills. Journal of
Mathematical Studies: Egyptian Association of Mathematical Studies, 19(4), 113-
161.

The two men, who were also the two men, were also the two men. Yousef Muhammad
Gabriel. (2020). The use of an "STEM" "science, technology engineering &
maths™ approach-based curriculum in mathematics teaching has affected the
critical thinking skills of high school students in the Riyadh school district.
International Journal of Quality Assurance: Zarga University, Deanship of
Scientific Research, 3(2), 84-99.

Alagha, Murad Harun Suleiman. (2014). Effectiveness of a proposed training program for
high school maths teachers to develop their creative teaching skills in the Gaza
Strip. Journal of Scientific Research in Education: Ain Shams University - girls
College of Arts, Sciences and Education, 15(2), 671-700.

The black, the cant on. (2018). The level of creative teaching skills of the teaching staff
at Algerian universities. Arab Journal for Quality Education: University of
Science and Technology, 11(38), 61-84.

02022 jaenss (5) sdadt (9) s ‘ Bypiid) aghedd W S daslr Alg



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

Baham, Ahmad bin Salem bin said. (2021). The level at which high school teachers have
creative teaching skills from the point of view of their students in light of certain
variables. Journal of Faculty of Education: Kafr EI-Sheikh University - Faculty
of Education, 100, 189-254.

Bahut, Abd al-Jawad Abd al-Jawad, Baltah, Hassan Hashim. (2006). Moodil's
effectiveness is based on divergent questions in developing creative teaching
skills of junior high school maths teachers. Journal of Mathematical Studies:
Egyptian Association of Mathematical Studies, 9, 252-284.

Al-Toudary, Awad Hussein. (2002). Instill some creative maths teaching skills for junior
high school maths teachers. Educational Journal: University of Sohag - Faculty of
Education, 17, 197-240.

Camel, Smiya Helmi. (2017). The effectiveness of a proposed training program based
on active learning strategies in developing creative teaching skills of basic
mathematics teachers. [Unpublished Master's thesis]. Islamic University of Gaza.

Al-Habashneh, Maher Hussein. (2020). Evaluate the teaching practices of Karak
Mathematics teachers in light of the standards of the "STEM" integrative
curriculum. Educational Sciences: Cairo University - Faculty of higher
Education, 28 (3), 349-399.

This is the first time that the United States has been a member of the United Nations.
(2020). A proposed vision of the need to develop the public education system in
the light of the philosophy of "STEM". Studies in university education: Ain Shams
University — Faculty of Education — Center for the Development of University
Education, 49, 191-196.

Hassan, Ibrahim Mohammed Abdullah. (2020). Integration of the educational output of
the "STEM" portal and the requirements of comprehensive and sustainable
development. International Journal of Educational Science Research:
International Foundation for the future, 3 (3), 197-221.

Hweel, Inas Ibrahim Ahmed, Al-Asamari, Nowra Abdel Rahman Ali said. (2021)
developing "STEM" education at the secondary level in Saudi Arabia in the light
of the experience of some countries: Comparative study. Journal of young
researchers in Educational Sciences: Sohag University - Faculty of Education, 8,
165-233.

Al-Khalaf, Fatima Ahmad Salem. (2021). The extent to which teachers of high school
mathematics possess teaching skills in teaching mathematics from the point of
view of educational supervisors in the State of Kuwait. Journal of the Faculty of
Education: Assiut University - Faculty of Education, 37(4), 177-202.

Khalil, Omar Sayed, Mohamed, Mr. Shehata, Abdel Meguid; Amani Abd Al-Shakour
(2021). The "STEM" approach to science education to develop some analytical
thinking skills in junior high school students. Educational Journal of Adult
Education: Assiut University - Faculty of Education - Adult Education Center,
3(1), 61-90.

Al Debian, Ohud bint Hamad bin Mohammed. (2021). Training needs in light of the
introduction of the integration of science, technology, engineering and
mathematics ""STEM™ for female mathematics teachers in Al Khobar. Journal
of Educational and psychological Sciences: National Research Center Gaza,
5(15), 19-48.

Al-Zebeidi, Sabah Hassan. (2009). A university professor and creative teaching is one of
the new formulas in the age of the flow of knowledge. Second Scientific
Conference of the Faculty of Educational Sciences: Role of the Arab Teacher in

02022 joss (5) 3d—ard (9) st ‘ Tyg ) aghadl W UL daslsr d2



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

the age of knowledge Flow: Jerash University - Faculty of Educational Sciences,
Jerash: Faculty of Educational Sciences, Jerash Al-Ahlia University, 278 - 316.

Al-Zahrani, Mona Hashem Mohsen. (2021). Effectiveness of a proposed active learning-
based training program in developing creative teaching skills among kindergarten
teachers. Islamic University Journal of Educational and psychological Studies:
Islamic University of Gaza - Scientific Research and Postgraduate Affairs, 29(4),
435-462.

Al-Zahrani, Yahya Mazhar Atiya. (2021). Effectiveness of teaching using the "STEM"
approach to solving mathematical word problems in mathematics for academic
achievement and creative thinking in a sample of the 9 th graders in the Holy
Makkah schools. Reading and knowledge Journal: Ain Shams University -
Faculty of Education - Egyptian Association for Reading and knowledge, 232,
387-420.

¢Jedl o o=, (2015). The importance of ""STEM™" schools in the development of science

education: Theoretical study in teacher preparation Twenty-fourth Scientific
Conference: Training programs for teachers in Universities for Excellence:
Egyptian Society for curricula and Teaching methods, Cairo: Egyptian Society for
curricula and Teaching methods, 254-278.

Al-said, Mona Ibrahim. (2021). The effectiveness of "STEM" teaching in developing the
ability of middle school students to solve problems from the point of view of their
teachers in the city of Aunaiza. Journal of Educational and psychological
Sciences: National Research Center Gaza, 5 (3), 42-58.

Peace, in the name of Sabri. (2018). Evaluate the pedagogical performance of elementary
social studies teachers in light of creative teaching skills. Educational Journal:
University of Sohag - Faculty of Education, 55, 303-342.

For more information, (2019). High-school science teachers' perceptions of the integration
approach of science, technology, engineering, and mathematics ("STEM") and its
relationship to some variables. Studies - Educational Science: University of Jordan -
Deanship of Scientific Research, 46(1), 743-761.

Al-Shuaili, Ali bin Huishael. (2010). The difficulties of creative teaching for basic
education teachers in the Sultanate of Oman. Scientific Conference - discovering
and caring for talented people between reality and hope: Banha University -
Faculty of Education and Directorate of Education in Qalyubia, Banha: Faculty
of Education, Banha University and Directorate of Education in Qalyubia, 517-
542.

Al-Saadi, Laila Saad said. (2021). The effectiveness of a "STEM" curve-based program
in mathematics teaching to develop the reflective thinking of talented female
students in the Holy Makkah region. King Faisal University Scientific Journal -
Human and Administrative Sciences: King Faisal University, 22, special issue,
105-112.

Abd al-Gaydi, Muhammad Abd al-Gaydi (2004). A proposed program to develop
creative teaching skills of students of the Faculty of Education. Educational and
Social Studies: Helwan University - Faculty of Education, 10(4), 453-4509.

Abdul Fattah, Sally Kamal Ibrahim. (2019). A proposed professional development
program for Chemistry and Physics teachers in industrial technical secondary
education schools in light of the dimensions of the "TPACK" model to develop
their pedagogical knowledge, creative teaching skills and hard creativity skills in
their students. Egyptian Journal of Scientific Education: Egyptian Association for
Scientific Education, 22(10), 1-44.

82022 jomns (5) sdaedt (9) sl ‘ Aygridt pglad) Wi UL drals Alg



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

Abd al-Qader, Ayman Mustafa. (2017). Proposed visualization of a package of training
programs needed to implement the"STEM™ approach in light of the training needs
of high school teachers. International Educational specialized Journal: Dar-e-
Mat for Studies and Research, 6(6), 167-184.

Obeida, Nasser Al-Sayyed. (2017). Proposed lesson-based training course and its impact
on the development of creative teaching skills and trends toward their application
for elementary mathematics teachers. Journal of Mathematical Studies: Egyptian
Association of Mathematical Studies, 20(4), 52-110.

Al-Otaibi, Abdul Rahman Mohammed Ali. (2021). A program based on the use of the
components of mathematical proficiency to develop creative teaching skills of
middle-school mathematics teachers in Kuwait. Journal of Mathematical Studies:
Egyptian Society for Mathematical Studies, 24(3), 32-69.

Al-Ajaji, Mariam bint Nasser. (2016). Evaluation of the teaching performance of Buraida High
School English teachers in the light of creative teaching skills. [Unpublished Master's
thesis], Qassim University.

Atifiya, Hamdi Abu Al-Fotouh, Faraj, Fahmi Awad, and Al-Sheikh. Mustafa Mohamed.
(2020). Employ the "STEM" approach to developing the project teaching skills
of Chemistry teachers prior to service. Journal of Faculty of Education: Kafr El-
Sheikh University - Faculty of Education, 20(2), 327-351.

Ghanem, Tadina Sayed Ahmed (2011). High school curricula in light of the introduction
of science, technology, engineering, mathematics ("STEM"). 15th Scientific
Conference - Scientific Education: New Thinking of a New reality: Egyptian
Association for Scientific Education, Cairo: Egyptian Association for Scientific
Education, 129-141.

Al-Fagih, Mashael bint Muhammad. (2016). The effectiveness of a proposed training program
in developing the creative teaching skills and habits of mind of female teachers in the
Faculty of Education. Journal of Education: Al-Azhar University - Faculty of
Education, 169(1), 710-757.

Flamban, Samir Noureddine. (2004). Effectiveness of a proposed program for getting
students "teachers" that allocates mathematics to creative teaching skills. Journal
of teachers' colleges: Agency of the Ministry of Education for teachers' colleges,
4(2), 85-150.

Al-Qarni, God bless Bin Ali. (2010) proposed visualization of the development of
mathematics instruction in light of creative teaching skills and brain-based
learning requirements. Unpublished PhD thesis. Umm Al Qura University, Holy
Mecca.

Al-Maliki, Abd Al-Malik Bin Musfer. (2015). How mathematics teachers in the Jeddah
middle school practice creative teaching skills. Educational and Social Studies:
Helwan University - Faculty of Education, 21(1), 173-218.

Muhammad, Yasmin Samir. (2014). Creative teaching strategies and their impact on
improving the instructional performance of teacher students. Journal of the
Educational Society for Social Studies: Ain Shams University - Faculty of
Education, 61, 166-188.

Mahmoud, Abd Al-Razig Mokhtar. (2018). Develop creative teaching skills appropriate
to practice the real teaching standards of Arabic language teachers. International
Journal of Educational Science Research: International Foundation for the
future, 1(2), 235-281.

Murad, Mahmoud Abdel Latif. (2006). A proposed in-service self-training program and
its impact on the development of some of the creative teaching skills of junior

02022 joss (5) 3d—ard (9) st ‘ Tyg ) aghadl W UL daslsr d2



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

maths teachers and their attitudes toward creative teaching. Journal of
Mathematical Studies: Egyptian Association of Mathematical Studies, 9, 90-130.

Al-Musrahi, Yasmin bint Ahmed. (2016). Range of creative pedagogical performance
skills of elementary maths teachers. Arab Journal of Educational and Social
Studies: Al-Majalla University - King Salman Institute for Studies and Advisory
Services, 9, 223-2509.

Al-Muntsheri, Taghreed Abdullah, and Al-Farani, Lina bint Ahmad bin Khalil. (2020).
3-D Design based on the integrated "STEM" entry to develop the fluency skill of
grade 7 students in the mathematics course. Arab Journal of Educational and
psychological Sciences: Arab Foundation for Education, Science and Literature,
18, 93-132.

Al-Manouria, Amani Bint said Bin Rashed. (2020). A training program based on the
"STEM" approach has affected the improvement of the teaching skills of students
with mathematical learning difficulties in South Batinah Governorate.
[Unpublished Master's thesis]. Sultan Qaboos University.

Al-Najjar, lyad Abdel-Halim Mohamed. (2021). Predict the creative teaching skills of
science faculty through their level of multiple intelligences at Umm al-Qura
University. Studies - Educational Science: University of Jordan - Deanship of
Scientific Research, 48(1), 82-104.

Al-Nimr, Muhammad Abd al-Qader. (2014). The extent to which elementary
mathematics teachers in Saudi Arabia possess creative teaching skills. Journal of
Scientific Research in Education: Ain Shams University - girls College of Arts,
Sciences and Education, 15 (3), 765-796.

Al-Hilal, Sahar Saleh. (2020). The reality of teaching science based on "STEM"
standards from the point of view of talented students and their teachers. Journal
of young researchers in Educational Sciences: Sohag University - Faculty of
Education, 6, 104-156.

Hendawi, Imad Mohamed, and Worslan, Mohamed Mahmoud Hassan. (2021). The
effectiveness of a proposed hybrid education program in developing the "STEM"
creative teaching competencies of students with teachers of science and
mathematics at the Faculty of Education. Journal of Scientific Research in
Education: Ain Shams University - girls College of Arts, Sciences and Education,
22 (5), 310-366.

Yousef, Nasser Helmi. (2018). A training program in planning education according to
the"STEM™" approach has affected the development of the scientific value of
science and mathematics for teachers and their beliefs about the approach. Journal
of Mathematical Studies: Egyptian Society for Mathematical Studies, 21(9), 6-51.

Boulos, A. (2012). Structure and improvisation in creative teaching. London Review of
Education, 10(2), 229-231. https://doi.org/10.1080/14748460.2012.691287

Burnard, P. (2012). Rethinking Creative Teaching and Teaching as Research: Mapping
the Critical Phases That Mark Times of Change and Choosing as Learners and
Teachers of Music. Theory Into Practice, 51(3), 167-178.

Chunquan Dai, Yunlong Lv, & Wenzeng Hou. (2018). Creative Teaching Model of Civil
Engineering Classroom Based on Brain Cognitive Science. NeuroQuantology,
16(5), 334-340.

Davis, J. (2014). A Review of “Creative Teaching for All: In the Box, Out of the Box,
and Off the Walls,” by Jack Zevin. Social Studies, 105(5), 257-258.
https://doi.org/10.1080/00377996.2014.920685

02022 joss (5) 3d—ard (9) st ‘ Tyg ) aghadl W UL daslsr d2



6 ) e S 8 ST o o 8 g i bt )
Gl et o wile s Ll A b Sy )

DEJARNETTE, N.(2012). America’s Children: Providing Early Exposure to "STEM"
(Science, Technology, Engineering and Math) Initiatives. Education, 133(1), 77—
84.

DiCicco, M., Jordan, R., & Sabella, L. (2019). Conducting the “Business of Teaching”:
Expectations of Non-instructional Tasks of Beginning "STEM" Teachers.
Clearing House, 92(6), 210-223.
https://doi.org/10.1080/00098655.2019.1661816

Erdogan, N., & Stuessy, C. (2015). Examining the Role of Inclusive "STEM" Schools in
the College and Career Readiness of Students in the United States: A Multi-Group
Analysis on the Outcome of Student Achievement. Educational Sciences: Theory
& Practice, 15(6), 1517-1529.

Fjortoft, N., Gettig, J., & Verdone, M. (2018). Teaching Innovation and Creativity, or
Teaching to the Test? American Journal of Pharmaceutical Education, 82(10),
1144-1145.

Hayes, B. (2008). The Use of Multimedia Instruction in Counselor Education: A Creative
Teaching Strategy. Journal of Creativity in Mental Health, 3(3), 243-253.
Gibson, R. (2010). The “art” of creative teaching: implications for higher education.

Teaching in Higher Education, 15(5), 607-613.

Ke, J., Zhang, J., & You, J. (2020). Effect of workplace spirituality on creative teaching
behavior: Intrinsic job satisfaction as a mediator. Social Behavior & Personality:
An International Journal, 48(6), 1-9. https://doi.org/10.2224/sbp.9158

KECECI, G., AYDIN, T., & KIRBAG ZENGIN, F. (2019). The Effect of "STEM"
Activities on Preschool Students’ Scientific Process Skills. International Journal
of Eurasia Social Sciences / Uluslararasi Avrasya Sosyal Bilimler Dergisi,
10(36), 396-411.

McGhee, C., Baltrinic, E. R., Laux, J., Clark, M., Liu, Y., & Harmening, D. (2019). A
Phenomenological Investigation of Creative Teaching in Counselor Education.
Counselor Education & Supervision, 58(2), 127-140.
https://doi.org/10.1002/ceas.12136

Nikou, S. A., & Economides, A. A. (2019). Factors that influence behavioral intention to
use mobile-based assessment: A "STEM" teachers’ perspective. British Journal
of Educational Technology, 50(2), 587-600. https://doi.org/10.1111/bjet.12609

Page, C., Lewis, C., Autenrieth, R, & Butler-Purry, K. (2013). Enrichment Experiences
in Engineering (E3) for Teachers Summer Research Program: An Examination of
Mixed-Method Evaluation Findings on High School Teacher Implementation of
Engineering Content in High School "STEM" Classrooms. Journal of "STEM"
Education: Innovations & Research, 14(3), 27-33.

Pollard, V., Hains-Wesson, R., & Young, K. (2018). Creative teaching in "STEM".
Teaching in Higher Education, 23(2), 178-193.
https://doi.org/10.1080/13562517.2017.1379487

Roman, T. A., Brantley-Dias, L., Dias, M., & Edwards, B. (2021). Addressing student
engagement during COVID-19: Secondary "STEM" teachers attend to the
affective dimension of learner needs. Journal of Research on Technology in
Education, 1-29. https://doi.org/10.1080/15391523.2021.1920519

Tofel C., Callahan, C.& Nadelson, L. (2017). Comparative analyses of discourse in
specialized "STEM™" school classes. Journal of Educational Research, 110(3),
294-307.

Vossen, T. E., Henze, I., De Vries, M. J., & Van Driel, J. H. (2020). Finding the
connection between research and design: the knowledge development of "STEM"

32022 edd (5) Y S| (9) K- ‘ Zuij\ e}b.u W UL drel Al


https://doi.org/10.2224/sbp.9158
https://doi.org/10.1002/ceas.12136
https://doi.org/10.1080/13562517.2017.1379487

olas Sl Y1 ) Sylge s & STEM' 3k o (B (0 gualip ddeld ¢ o
Gl et o wile s Ll A b Sy )

teachers in a professional learning community. International Journal of
Technology & Design Education, 30(2), 295-320.
https://doi.org/10.1007/s10798-019-09507-7

Wood, R., & Ashfield, J. (2008). The use of the interactive whiteboard for creative
teaching and learning in literacy and mathematics: a case study. British Journal
of Educational Technology, 39(1), 84-96.

Wu, B., Hu, Y., & Wang, M. (2019). Scaffolding design thinking in online "STEM"
preservice teacher training. British Journal of Educational Technology, 50(5),
2271-2287. https://doi.org/10.1111/bjet.12873

Zulkifli, N., Hamzah, M. I., & Razak, K. A. (2021). Creative Teaching Practices among
Islamic Education Lecturers in Polytechnic. E-BANGI Journal, 18(4), 32-41.

02022 joss (5) 3d—ard (9) st ’ Tyg ) aghadl W UL daslsr d2



Dg2 501 pgkal) WS- o)l daalor Ane 00000

Lo ju ) 83430
PPN RCHE TP R vl T SR [P B P
(g 13)

@ fl S5 el iyl Aot d s \ga

ag il 3)5Y1 (3 ol e -, iLall Ldasidly 321 5,15Y) Slewd
AN ol drals Ladasdly A ol dnalss

R R DL T S R

Dio 10.55534/1320-009-005-012

‘JG-L;C/&ML\

53Ldlly ool S Silly sl BLEHI) Laslel Lz V) 5L 3les dmys U SRl A0l ol s
Syimn J padl LUISH i)l 315Y) (3 yde a3 Bgary o BagadJ L el AU (3 ALl (e s (5L
Sstny il iV B3l Slllath oy R B pmay calell el s Ly i) Ll (3 Bl 5,03
gl s F ol Olal Gamdy a)all 315Y1 (de i dgmy e plall Tl i 3L 3y
b Al 3l auag Bl i) 3 el BV ke e Bt (£7) r ol e 5SSy (il
Ay ool S ARy ol B axd iy By OF il 30 1) st ailall oWlas) F (o) £67)
4)50\ v**‘“" Shlas) (8 Lwsld) §)ua)) (srns STJ (il gze Bomyly Ol B 3503)) bl e @331 3504
oy Bl 53U ottty B e BbLG) B s By calaZ g s O L el ol
Moo Lghosy ol o)l fomid ras D35 AL sy aldl el el S 8a) (gt
- el o) Ll (3 pladl (dadl el BB 88 (e
RQERUOw < PEARH R R E RN H NP NG RSP ) IR vesErY EANLY

82022 s (5) 32tV (9) 4s g iy pgladd W UL dnaler 2



G eIl Slylast 3 ) aaladl oyl b3 3yl el (5o Lomd) ) 334301 et o
@ e S5 alasl iyl Ao d s e 3 (RS J5e)

Strategic Leadership as an Entry Point to Improve the Competitiveness of

the Public Education Schools in International Assessment Tests (A Proposed

Scenario)
Maha Abdullah Mohammad Alshareef Ebtsam Turki Salem Alotibi
Associate Professor of Educational PhD researcher in educational administration
Administration and Planning and planning- Umm Al-Qura University
Umm Al-Qura University An educational supervisor in the administration

of Jeddah

Dio 10.55534/1320-009-005-012

Abstract:

The study aimed to identify the degree of availability of strategic leadership in its
dimensions (entrepreneurial culture, entrepreneurial thinking, and entrepreneurial
leadership) in public education schools in the Kingdom of Saudi Arabia from the point of
view of school administration supervisors. Identify the level of competitiveness in the
international assessment tests in public education schools. In addition, the study aimed to
know the relationship between the requirements of the strategic leadership and the level
of competitiveness in public education schools from the point of view of school
administration supervisors. The descriptive approach was used to achieve the objectives
of the research. The research's sample consisted of (46) school administration supervisors
in the Department of Education in Jeddah for the academic year 1443 AH who were
selected in a random manner. The most prominent findings were: The degree of
availability of the entrepreneurial culture dimension, the entrepreneurial thinking
dimension, and the entrepreneurial leadership dimension among the dimensions of the
strategic leadership was moderately high. The level of competitiveness in the
international assessment tests in the public education schools was moderately high. As
well as, there is a strong positive correlation between the requirements of the strategic
leadership and the level of competitiveness in the public education schools. A proposed
scenario was reached in order to activate the strategic leadership as an entry point to
improve the competitiveness of the public education schools in the international
assessment tests.

Keywords: (School Administration, Strategic Leadership, Competitiveness, International
Assessment Tests).
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