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Atrticle Info Abstract

In light of the challenges facing science education in Iran and the negative
outcomes reflected in international assessments such as TIMSS, the present
study aims to identify the prominent features of science curriculum design
based on big ideas through a review of selected studies. This study was
conducted using a qualitative approach, employing systematic review and
Curriculum, Science docu_mentary content analysis methods. !nitia.lly, 1,221 scholarly documents
Education, Big Ideas, published between 2000 and 2024 were identified through databases such as
Systematic Review ERIC, Scopus, and Web of Science. Then, using specific criteria—including
topical relevance, incorporation of the big ideas concept, and scientific
credibility—30documents were selected for final analysis. The data were
coded through documentary content analysis using MaxQDA software.
Thematic findings derived inductively from the selected studies revealed
four key features of a big ideas-based curriculum: intra-disciplinary
2025 organization an.d cohergnge of knoyvledge, interdiscipl!nary orggnizatiqn aqd
Accepted : 17 September coher.ence, social application a_nd |mpact_, and dynamism and innovation in
2025 learning. Based on the reviewed evidence, the study concludes by

recommending a revision of science textbook content and the experimental
implementation of the big ideas-based approach in schools.
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Extended Abstract

Introduction and Context The landscape of science education in Iran is marked by considerable
challenges, as persistently underscored by the nation's performance in international assessments such as the
Trends in International Mathematics and Science Study (TIMSS). Iranian students consistently demonstrate
significant difficulties, not merely in the foundational tier of 'knowing' factual information, but more
critically, in the advanced cognitive domains of 'applying' knowledge and 'scientific reasoning.' The
prevailing pedagogical framework, heavily reliant on a subject-centric curriculum model, is a primary
contributor to this predicament. This traditional model deconstructs scientific knowledge into a catalogue
of disconnected topics, resulting in a fragmented learning experience that lacks both vertical and horizontal
coherence. Consequently, students often struggle to perceive the interconnectedness of scientific concepts
or to transfer their learning to novel, real-world situations. In response to these systemic shortcomings, a
paradigm known as the "big ideas" approach has gained substantial traction within global educational
discourse. This approach posits that curricula should be organized around a limited suite of fundamental,
powerful, and explanatory concepts. These big ideas serve as conceptual lenses and connective frameworks,
enabling learners to make sense of a wide array of phenomena within a unified intellectual structure, thereby
moving beyond the superficial accumulation of disjointed facts.

Obijectives of the Study This research is driven by the urgent need to reimagine science education in
Iran. Its primary objective is to systematically identify and articulate the defining characteristics and
fundamental elements of a science curriculum that is architected upon the principle of big ideas. By
conducting a rigorous review of international scholarly literature, this study seeks to construct a robust and
coherent conceptual framework. This framework is intended to serve as a foundational blueprint for the
strategic revision and redesign of the intended science curriculum, specifically at the lower secondary
education level in Iran, with the ultimate aim of fostering deeper, more meaningful, and transferable
learning.

Methodology: A Systematic and Qualitative Inquiry To achieve its objectives, this study adopted a
gualitative research design, anchored in the methodology of systematic review and enhanced by
documentary content analysis. The research process meticulously adhered to the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, ensuring transparency and
comprehensiveness at every stage. The procedure unfolded across four distinct phases:

Identification: An extensive and systematic search was conducted across three major international
databases: Web of Science, Scopus, and Google Scholar. The search strategy employed a Boolean
combination of keywords, including "core,” "key," "essential," "idea," "understanding," "concept,"
"guestion,” and "science." The temporal scope was set from 2000 to 2024, capturing the period during
which scholarly interest in big ideas in science education notably intensified. This initial search yielded a
total of 1,221 records.
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Screening: The retrieved records underwent a preliminary screening based on their titles and abstracts.
Studies that lacked a direct and explicit focus on big ideas within the context of science education were
excluded from further consideration.

Eligibility Assessment: The remaining full-text articles were subjected to a rigorous evaluation against
pre-established inclusion criteria. These criteria encompassed: (a) Methodological Quality: clarity of
research design, validity of analytical methods, and transparency of reporting; (b) Scientific Credibility of
Authors: research background, relevant scientific publications, and affiliation with reputable institutions;
(c) Journal Standing: indexing in authoritative databases (e.g., Scopus, WoS) and scientific credibility in
the field of science education; and (d) Article Innovativeness: contribution of novel approaches or findings,
avoiding mere repetition of prior studies.

Final Selection: Following this multi-stage filtration process, 30 studies were deemed to meet all
eligibility criteria and were selected for the final, in-depth analysis.

The data extracted from these 30 documents were coded and analyzed using MAXQDA software. A
thematic analysis approach was applied inductively, allowing key themes to emerge organically from the
data rather than being imposed by a pre-existing framework. This involved initial open coding of relevant
statements, followed by axial coding to group codes into categories, and finally, the selective coding to
identify overarching core themes.

Findings: The Four Pillars of a Big Ideas Curriculum The inductive thematic analysis of the selected
literature revealed four fundamental and interconnected characteristics that constitute the cornerstone of a
big ideas-based science curriculum:

Intra-disciplinary Organization and Coherence: This characteristic emphasizes the systematic
structuring of knowledge within individual scientific disciplines (e.g., biology, chemistry, physics, earth
science). It stands in direct opposition to the topic-centric presentation of isolated facts. Instead, big ideas
function as conceptual anchors that link fundamental concepts into an integrated and explanatory network.
This internal coherence allows students to develop a holistic understanding of disciplinary paradigms,
transforming their learning from rote memorization to meaningful conceptual comprehension. This finding
aligns with the work of scholars like Harlen (2015) and Perkins (2014), who argue that deep learning is a
consequence of networked understanding, not merely the accumulation of discrete information.

Inter-disciplinary Organization and Coherence: The second characteristic extends the principle of
coherence beyond the boundaries of a single discipline. It focuses on forging robust conceptual links
between the sciences and other domains of knowledge, such as technology, engineering, mathematics, and
the social sciences. This interdisciplinary perspective mirrors the complex, integrated nature of real-world
problems. By demonstrating how a big idea like "energy" or "systems" manifests across different fields, the
curriculum helps students appreciate the unity of knowledge and its relevance to their daily lives and
societal contexts. This approach effectively bridges the artificial gap between school science and the
external world.
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Social Application and Impact (Usefulness and Relevance): This dimension underscores the critical
importance of connecting scientific knowledge to authentic, real-life issues, societal challenges, and human
concerns (e.g., sustainability, public health, environmental conservation). A curriculum built on big ideas
is not an end in itself; it is a tool for empowering students to become informed citizens. By focusing on
concepts that have tangible implications for society and the environment, this characteristic enhances
student motivation, fosters a sense of responsibility, and cultivates the ability to use science for informed
decision-making and active social participation, as supported by the research of Holbrook & Rannikmée
(2009).

Dynamism and Innovation in Learning: The fourth characteristic redefines the very nature of the
learning process. It transitions the student's role from a passive recipient of information to an active,
inquisitive explorer. Big ideas naturally lend themselves to pedagogical strategies that are inquiry-based,
problem-centered, and collaborative. They create opportunities for questioning, investigation, critical
thinking, and creative problem-solving. This dynamic learning environment moves beyond the traditional
"transmission-reception” model, fostering the development of higher-order thinking skills and a lifelong
passion for learning, consistent with constructivist theories of learning and the principles of "Understanding
by Design" (Wiggins & McTighe, 2005).

From Theory to Practice: The 4x9 Curriculum Framework To translate these four conceptual
characteristics into a practical tool for curriculum designers, a subsequent comparative analytical phase was
undertaken. The findings were synthesized and structured using Klein's model, which delineates nine core
elements of any curriculum: (1) Aims and Obijectives, (2) Content, (3) Teaching-Learning Strategies, (4)
Instructional Materials and Resources, (5) Learning Activities, (6) Evaluation and Assessment, (7) Student
Grouping, (8) Time, and (9) Space. This synthesis resulted in the development of a comprehensive 4x9
matrix framework, illustrating how each of the four big ideas characteristics informs and shapes each of the
nine curricular elements.

For instance:

Aims and Objectives shift from listing discrete topics to focusing on the development of conceptual
competencies and cross-cutting understandings that promote both intra- and inter-disciplinary coherence.

Content is organized not as a sequence of chapters, but as a conceptual network revolving around the
big ideas, explicitly highlighting connections within and across disciplines.

Teaching-Learning Strategies are inherently collaborative, problem-based, and exploratory, designed to
foster dynamism and illustrate social application.

Assessment becomes process-oriented and performance-based, aiming to evaluate deep conceptual
understanding, the ability to reason scientifically, and the capacity to transfer knowledge to new situations,
rather than mere factual recall.

Time is allocated flexibly, allowing for deeper engagement with fundamental concepts and extended
interdisciplinary projects.

Space is organized to include specialized labs for disciplinary work and open, collaborative areas for
interdisciplinary projects, facilitated by technology-rich environments.
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The content validity of this derived framework was ensured through a process of expert judgment. The
initial list of elements was reviewed by several specialists in curriculum studies and content analysis, whose
feedback was incorporated to refine and finalize the framework.

Conclusion and Implications This systematic review conclusively demonstrates that a transition from a
subject-centric to a big ideas-based curriculum represents a strategic and necessary evolution for science
education in Iran. The identified framework, comprising the four foundational characteristics and their
practical instantiation through Klein's nine elements, provides a coherent and actionable roadmap for
addressing the profound challenges of conceptual disarray, limited transferability, and diminished student
engagement plaguing the current system.

The successful implementation of this paradigm shift is contingent upon several critical factors: the
development of a shared understanding among all stakeholders, robust institutional support from
policymakers, and comprehensive, ongoing professional development for teachers to equip them with the
necessary conceptual and pedagogical tools. Furthermore, the implementation must be sensitive to the local
cultural and educational context of Iran; it is not a matter of simple transplantation but of thoughtful
adaptation.

The study concludes with several recommendations for future research and practice, including:
conducting experimental studies to evaluate the impact of this approach on student outcomes in national
and international assessments; exploring the processes and challenges of teacher professional development
for this new paradigm; undertaking international comparative studies with countries successfully
implementing big ideas (e.g., Finland, Singapore); and designing new models of assessment capable of
validly measuring the deep conceptual understanding and critical thinking that this approach fosters. If
pursued systematically and contextually, the big ideas approach holds the potential to not only revitalize
science content but to catalyze a cultural transformation in learning, teaching, and assessment within the
Iranian educational system, ultimately nurturing a generation of informed, creative, and responsible
citizens.

Keywords: Science Curriculum, Big Ideas, Systematic Review, Curriculum Design, Iran, Intra-
disciplinary Coherence, Inter-disciplinary Coherence, Social Application, Dynamic Learning, Klein's
Model.



o sl 59 p0 SO 1S (G oyl (S (9T pode (ow o doliy olic g b (Shg

*hkkk *

(§S00 0 Dgano ¢ t5‘°"l'> .)‘5_?-‘ ‘_;;)Ua ["'3"5‘)"“ oy ol

ol 0l 5 e yome a5 ol ¢ Sl pgde 00l (i 5 pgde 09,5« uwyd dalip (6, SS (Gomiils™
shadi_nosrati@modares.ac.ir
e.talaee@modares.ac.ir ...\l ul ol s (oo oo olSiils ¢ Sludl pole saSiisls ¢ g5 pole 09,5 ¢ Lutila™™*

J.hatami@modares.ac.ir ...l ul )l g «myde oy olfiils o Sludl pole 0aStils ¢ s pole 09,5 sliw**

U‘)_il ‘Q‘/ ﬁ”‘ 8L3) A\ QL x).: olX alo ‘tS’l ;| f5_l.c 00X alo ‘s "“3)3' fj_l: 05)_f OL'J_MJ****
mehrmohammadi@hotmail.com

Ao wledb|

e pele pwjd aaly (b diz p slo Sy ololid Baa b ol agh

S gy b addlhas ol el oud plxil coitie Sladllas 5950 il (M sloony! allie g4

ole s WYY ol ol alosil (goliwl (glgime Judoi 5 aiepllas 5,0 0505, L g SRR sole

ISl 555 sz ool 51 oolitl b Yo YE b Yeve gla L oy odd it

el Gazmen ala )l 655 50 b s iad Lol Guislos 5l g g a5l L gouls o 55lg

Jelo sl anw Yo slaws ale jlael 5 (DS ool pogde 5 (5 ySose 9090

J5dla s 51 solizal b g coolinl (gl oo b 5l eools b bl ol pole oy® alp

sy 4 wiie Slallas yeise il I Jols slaaiil wiah (6350 IageS Ka P SNl
ke pllis 950

b bl ) O slows]  (site (quyo aeliy 1o ol (Fhs Jlez ol il
S wsland )iyg p il plomasl g (pailejlo slaidy g, s ploxasl g (pailele
ondygye aalss 4y azsi b bl 50 6Tl 0 Gosls 5 b s slezl b
2 e 9,809, (salo)l (6518 51 gy g (o pd S Slime 50 6,5k &g 00

Ll ooy 7 yhae Slpion laieds (ol jo (ST glaossl  VFF/L 0/ el yo fu,b

\F-¥/-2IYF u*‘)-’"’ é—,{)u

Wlilo opl 4y slewl

-YAY YO(\\”) ,LSA.GJ)\) AAL‘).: e J.a.i‘- 9 cb).,a.t (6232622) REo ’aUa) )90 sSJ u)lf ‘_QLQ o\.\." » u;u.uo LS’)’U

232622 doi: 10.22034/cstp.2025.548359.1108 v -

Oyl o yd anlipp Slalllas yazeil © |:|



mailto:shadi_nosrati@modares.ac.ir
mailto:e.talaee@modares.ac.ir
mailto:j.hatami@modares.ac.ir
mailto:mehrmohammadi@hotmail.com

1931 () Sen 5 (5pai tur 225 pole (o asliy polis 5 o (S

d.l.i.wol,ggd..o.ﬁ.o

— €855, molosle wb 4gSaP § «Sogd aitgal Wb Gz 4P polin vy 98 (owyd (S yaelp losl o

€N sloony] (e () a0l 3,805, (ing ol Gl o twlodg Ak slos Sg) pled sliwe o)l5en
S o 9 ol peolie 3l sgaom slacgamme Joo | sy Sloime oo M a5 cwload 7 lae ogpde by (leicas
Liss oaipodign sloons] 5l glaSls gyl jo g a8 )3 alold ousST, Gilegubge cllol 51 (6 8ol oS ol jo ams lesls
Sgue slacgarmo ab 2 0,59, Gl S oyl e (yme Ll S o) (5L slaonsy & cevalie tab o
Sl ol 120,850, nl Lol 55l 118 5 Wig alitie Slegudge le aillys o aS il 0als Ly )5 s g 55118 pplin
S S sk ) 6 Soly JUsl g sl gl aleosl Js> (o yd asliyy slgiome 0aiSTy Slegdge (0938l (slray a5
> aaliyy Goed Wi ke 55 (6,500 b 3,89, ey sl Slol o Ol & (VND T e VN E
@erled O sl ol (e (genyd Aol Lo Ss; pla b analie )0 j5ome0ni ;i S0k 5 (HAL ¢)5oma s oo 970 550
el ooglaila b Sas, ol o)l 3505 Dy 5 (55 G JUE 5, mgpbsn sy dsli 45 o o0 ol
! oSG ¢y gomacs e 8,50, 50 Eowl 6 mTob (s35as o il plordl JLoo 4 eaionisn sbrows! jl glass LJB o
e Groddy e g sostie S0 Cwas 50 sl (S sloonyl (93l o Lol el (60,15 5 o sl les )55
28T b il (28ly Bls S (sl iz glaai ) (1ls oS 5 e Bon (Rl 0,509 50 omizred S o0 )18
oy delpy BW> p Cales )0 Cmloai ) i 5 (9, (sesrie plrl (Lol Hemme (DS soonsl (e (syo asli
6ol peplan 3o,k 31 (6,50l e DS sloodal 0,505, 10 le 4T (603 sloclmil g 3o AT jgeoai SOl
B SleisS glacsgles 0gmg b .0o 5 g 1 il segpie Ll gel jiils Jlad o8 Lt Lad> ed U 0gd o Colan
aS a2 oo i gy wled (Jl ol bl adly Glaz g slaws ae (ils Gl alols rals o Sog, ol des S e
oy 5oty 25 ool GaipnT 31y 550l 5y JUES 5 pmsi plrcec] el plesey g (ol 5] St

g Sl bLISI o Jlolias 6,80k s,k g ol Fedle Gl b o) slo ossl 1 ciis ooy aeli 0,505, 5 ks Hate

3 el e sbacasdae 4 il JEh g «lgixe g3g0s g (B plruil K6, 50k Goas» 1 (o oS L aolas o

30 oS slaoaal (6,08 8 4 adlosls yLis 3 sloyimg (Ve YFS o San o Kilg oV 00 & sli S g jumug)o,lo

5 A0 e laid)olee slanisn slml 5 (ale (et D08 Gl 3y (oesrie mod 4t cpsle (350!
YYE S g o5 V18 1>

1 Perkins

2 Harlen

3 Wiggins & McTighe
4 Wang et al.

5 Freathy & John

6 Zhang et al



Vvt 0l 5 sl cealss Il (Y0 oled pss el s Joe 5 4k dallad 55 194

TN e 0 )b sres 0 Slas € ale Yo b g €y ) YL Zola o j0 ofgdy aSL & il w0 g
A w2 oo i i Judow . Slem Sl 51 5mbiopes B0 3 Gies g 99 TFA pole adas o 10l 0 Sles .50

Wyl bl jl was slocaadoe 4y puplas Jlal jo Ql}yT&Jlo Sl g Dlegdge o CanS @ bass

2 e Sl (S5 4 j9magadge 9,509, 5l S > g pole (o )d asliy (b Bt jo (A sill dal il im0

g ans Gialial |y (1o (6 s IS 5 ngirho plodl Wlgiion J55 ool ol 5300 5 (35 (5 10 sloon]

poie (! 4 0anlh Az g 052g b oslu o8l 8 (s bgy 5 5 loline S0k ool slooy] Jo (ojgel (slyima gm0 ,lisLe
el 00l (s O sloos] (G (o0 il (Ab B85 slaadlie 5 Lo Sy Ll )0 sere (Sl gl o

LYYV J eJbio Hlaie 4 paslon oo S slooss] e Sogel ko 5 ook slal 4 Sllllas Sy 4 aslol o

Sl ogpre S0 Ban Jolls (S el e pole Sogel GOl yolic a5 WS oSG (g ey Jde as ol
rpsle Glales a8 iols GLEIY YY) Gy 5 1558 95l Lalsly slos 0597 ) i oo Cali (sogpe sl @y az gl 5 (500!
@Bl ol 0l oo 6 S0l Cd iy Jupad 5 ligel il aBly S0 L cade (210 Wig sl ee ylpl 1, OIS slaony!
4l p o DS slooss] 09,9 a5 sl o] (VY )l 0] asdllas oS co S |y pole Soigel 50 jemedine) 8,S0g, Caedl
S9ed 8l s57)lr U WS o0 G wpsle (3isel sl ol G 08 095 ke (V4 YAty 00 (IS8 Calimss ny
drwgs p ot il g a8, S aledl (VAAA) 0Ll 5,155 51 a5 ogx L cams &SI Y Y Jluw 5l 51,5 (law,on pole (340l
SHan g Leall o(Y-VY) oL)Sen g el g )tolw o laulails obs)l sloysiS )0 pgle o sloasl
6lQJJA L u‘y‘f d.Lo.>- )| as A}‘ob; OLQ.A_».«...) U% 6[&0&.:‘ » ‘sm.b g)"’)?AT lef ‘) CSCW 6L{bu9.>)b 9 LﬁdeA (Y‘ \?)
aS aws oo olid b maghy cpl sboaidl 0,5 o)Ll oS palas Jloasl 5 aST g fog slai il g 35 i o Sizauz
Ll ln by olisal ils 5 03,5 Jos (028 psle (5,050l Sy (s Slsie 4 adlyi oo (D sloonal r (e (3550]
& b OIS slaoss! a5 wiadine (Y V9) ), Ke2 5 Joms ¢ cogtin 059> 10 851w oolel calisie Blegdge yloo Guos § oLl
SLIRY | A VR P o P ooyl Sl oyl p Job g o590l iils Jlad o8 L 5 aSb oy Oleg—bge Jo 5l Las
Sl el an T o bl gyl &0 Wil o o ad 5 oz (Dez S5m0 4 (M Glooyl (9,5 dlge b ks

Xlodged e ol iyl g w05 g, etz Sl o 1) ST sleensl (g3lwesly g (oo, Licl

3O ON ol (g5lwosly g olwlid gl goaxin ool ax ST ano oo i o gl diy (samex
ol ()l sl jo 059 4 walitre slojgiS ‘5_;23)‘9‘7 lasla b beowy! () 3206 0556 01,0 j9i Lol el oals ail,l pgle Sogel
o« M slrosuD Jom laizes 20 loslis a5 amo co ylid 025 9 (5,5 wled ol 592 g I poraine anlgl |



1957 () )Sen 5 (5pai oot pole (o asliyy polis 5 o (S

Slp el Jw ey b9 oy liee sz lr o 0 ) sele loonyy l Esite il WSl e oS (6 513
b jemagsdge Joo laiwlS p wlg e 8,505, ol (22 psle 50 ohg a0 y5l e pald dy Tl 5 Gres Sk
OR9% comlasl e g IS Cag |y w)s asliy (BBl g (s0gee plradl 5 W1 Bl <l 6750k 5 ostie S
b S5y :aS and sl by iy ol a4y pime sbwl slgiome Judow o (Aot Sldlas aiopllss j5,0 LG sl s0us yo 51>
&35k 5o ailyi o AR o Sy cnl g WS (M sloos] i )2 pole (oo asliy (b wll ;olie

gl a8 )5 S lpl jo pgle pw o slaasl p
b9

JM.”)HQ wLm‘ » Sldlao UL?L\)‘ J...:‘).S L}"‘ L v w)f 0y e r:Ua.) 390 U’"’ﬁ) )l J‘ﬁ"""‘ u.)‘ O @Mb 6‘;}
rad plool al> o > oPRISMA
‘Web of Science Jol o oty 0ols oSl aws 1o aiepllss (somiw cdad o Slalllas lwlid (gl i o lawlic

"essential” <"key" ¢ "core” 53l5 oS 5 b laojlganls .as slxil GoOgle Scholar e sz > 5350 9 SCOPUS
30 5 eSSl b5 4 g a8, IS4 Jgr o js0as SCiENCE™ s"question” <"concept™ <“understanding™ <"idea"
ol @l il ssle (bigel 50 IS slaodsl asazgi Ve v ans glaml 55 «d 5 Sian YEYF B Y o osls

g 5 TN @ e adsl mls

3,55,Y\Y :Scopus

5,55, YYY :Web of Science

3,95, YY# :Google Scholar

33 S oyl b puiiane bl )1 a8l a5 Sladllas g acd () SYlie slaoaS 5 cpslic s o ol )0 15, Kb e
LA ALBINE LS wogs pgle bjge]

ol 2yl ps blae (bl 5 oaile Bl Y 1 oMo w0

osls Bt (3155 g jine Jelod by, r9) (Megk (b i U dg) SodnS

e §3led (Kl 9 oo cele liLazl (piaghy able B asun g (oole slie]

el g 555 <o 5 «(Web of Science 5 Scopus wsle) eime saolil 4o (5 3Luasles 100058yt 4y it o5 >
pole Shjsel s> 5o (sale

i Oladlas )15 o 5l 5um g oM (sloods| die 0 o5l axdl b 0,50, a3l,l :allie (5597 gs

PN el al a3 g 5 Sl Ll arly anlllas Yo SVl JulS e (0 3l o sl oS!

Sla S5 gl 5 olwlicd jl a idei oplacd soliul (Y+¥+) MAXQDA |53l 65 5l b ools Julow cn
ool p ol (s el jolie L alall) 5o (@l lyiome Jlod 5 wapllas j950 L) (6551 (oo a0l OIS slaony]
g pobie (o liel gl ot (2Lbik ol annlio Ldod & jguo 4 aiieg 0B 5 Sl laaiges 5l pledl b g 2O Joe
oy (gaass )93 5k w3 )S Jlo)l (o) S50l 0 059> 53 053 paatie Sy jolie S o] el pled aSs



VErE 0l 5 sl cealss YO led omys by 53 Jos 5 4k dellas 55 196

A 9 ﬁl.?u‘ Q)P)la U"‘ UQJLMJ‘ » ‘A)Y ul?)‘l_aal A J.Q.L?u 9 LS)BTQ; u)lS LSLDGJJ‘ 6Lﬁ§fﬁ 9 loaw] Lv &Ua_v u.ul_u‘ »
Bl 5 )5k Al e iz (b oy g Syl oS Ll b g glad sz O)gao o 0b)l g axagi sl an0 5 ol ol

[ o35 ol 3o b 5l Sl lulis ]
)
Jl o o3 bwlid Oletlo
olC L 1o smine G240 3
b ool sl —}3
(YY) = sluw)
(v = sluw) &5 glaalel
~——

' o
suddis Wil ol Jby# Ol
(Veor = slaw) (VY e = slaw)
(N=0+) oLt ¢l Slalas %
(0 = sluw) %‘
Egogn b b w61 o l
(Ve =sluws) )
LSL“JL:"‘ L &Uaj LS‘J" OMGL!‘)J‘ Sladles
Sl ey Cuds Y WS ras
)8 = sl iy (6 = slw)
LI g RIS TR R l -
(= slum) M)
A> 0 4 0ubd y19 Olliae
(¥ = slaw) i“:
e glg Olallae <
(% = slw)
~——




1971 ) 5en 5 (5 pai tur 225 p3le (oo asliy polis 5 o (s

b axily
ool Sladlas .aials Judow ¢ 4 5o (6 N85S g lsime Judoo ST 51 oolauwl b 5 ons 2l sl calizes mulin 5l Laools
asS «olil 6 1350y T anl)d ol o a5 W obl lag)] yles 5 ubios Eao90 b ag o Oz g Wil ouilys cds b
S oo 51 e - 200,5 zlysinl Slallas ol 5l (axg) Lol oS ¥ ol 10 g 0l plxil (550 (5,050 s 045 o0
0 wabp (L sl loe W loowl sla (Fhg b ladye (el 9 LagSIT B ol il 9 00l (Gaiatns
ol Hlas sl s anlol jo el 0o 00,51 mlewd Cond yo Jgaz 10 Jrabe job 4 8)lge (pl caigd olulis 0,50 pgle

ol o 0,91 SN 53 Jpazr S (SasS (5 wiges IS S

b 5,l8505 Wiy, 5l sidu =) Jgo
G970 (G ylaF s | 1SS Sus guss aws 3T 5, la5us oo 30 abgy o Coound

ol

Glrgolsy | Y e clisise | GRS 5l . N
BN opilga ethics: This dimension of deep
Ly understanding encourages
> individuals to have mindsets,
ethical behaviors, and humane
actions, among others.

Slgw L) sjselalpn

sl onyl s Slegoge L) pMS) oo
Action: This understanding

Y el enables a person to take
effective actions professionally,
socially, politically, and in other

areas.
wode Copeme | LY | ple godlS sle e SRR _ o _
I Insight: This dimension shows

how the material, social,
artistic, and other worlds work
A5 ,2) 1 C|).>'L';....:| &y57e 1S oS 5 3,k 5l DS e sl sl ‘5?293 L (og9>9) ‘_“Lo\ sle (5 135as aalsl o
(a3l ouds (gasy awd (4.]95.3]0 § 970 sas) Q] sl Ac oo ) L o|fo.m tsLé‘
sl a9, Gl plxadl g mailojl )
sl ais, Gop il plradl 5 oailejle Y
(009 0353) (o9 &8b) elaxx! b gopls .Y

xSk sl sy 2bs -E



Vvt 0l 5 sl cealss Jl YO let omss Bl 53 Jos 5 4k dellas 55 198

Sop7e $BaS ol Lol laaS gony atws -V Jyox
G970 sldas ol sus

ol 1o e il plomal «ils aailojls s x5 Lo
(el 4 oaams Sl o 4 pgate JUSlu
g 51y g0l ¢ gl slaaxly 4y ooias sl
9 35t «(2lgiome (IS« sale peblie (oale o )92 sl andy gy s pleadl g (ailesla
Sl (225 9 3L slaanT ) il slag b
(ot 9,555, shylo il glgil s iy SSll axwgs
ploeud] g Las sasSolonl ¢ cadnnw (5 5lwax LSS

Sloul (o9 (gamaiz (slojem e STl cglais, le

cil>ais u_mo.bl..dj deosy! Jlas! (oot sladigy
B slyls uilolin o Sloz il Jaaid 5 (S s
S

Sl a9 il plras! 5 malejle

(srdly (S5 b bl il capalin Loe 5,18 e
Blyed (Jolai g (6 ) Ked coms IS g arsl> b o9 Lo o
4 azgs iils (Sludl sl byl s BT laly axwgs L
G5y tsthyS s 5 Il s ¢ Ll slajls g baasads
(SR 6y o s (S8 (2BeSS (i3 Sl
s ‘SLQM}A )O salasu! J.’L‘? e‘SJJ..\JJLB_\_)‘

(o3 0353) (o932 @) elatzl b 5 0,18

(oorthe S )S Cusil (Bres (5 5ok osysl JLis &
JUEHIPRUERYJCIM PN FRRCE JE RN AR BN
ool JLdo a3 Vb Jouilly (sl 5 Wge (M5 5 (g0l

5 il gma taghy (h5gel ateili ¢ cbigel (63l mul S50k 53 5yl 9 b
O3 Js b 5 (o5 5 ST sloanl g g o lnl S
(5 S0l a8 sauS ol iy Jlasl ¢ 58, Bllasil

el a8 sle ‘G.cal.ﬂ 5 L 0338 ¢l culg,




199/ (15 5 5y 1o 225 pole (gupd sl polis 5o (ST

9 @J.:La)b

&‘@JQ)JJ

» 609185 sbs ool 5 oA bile j e

S5k Slad, 0y S

POy

d’l}) e

(039 053) (025

NS o el slo (T g 092 5l Sl ol ¥ JSH

o sl Joloxs

Jsl 0399 psle (guys 4ol (i3l sl NS sloons! (Lol (S oz oamalis (gl ol sloatdl JI5 5| s ol b
£30) olazal 56 5 0,15 gl 42d )0y IS el 5 opailasle visl 4,008,021 plomal 5 (pilelos sl abrusgin
s abp )0 3smee Sl illy &8, lp praie 97)lr Olyea b Sy ! (xS0l 0 Goels 5 2l 9 (o

DS o Joo i glulis ligal zils JYarul § Gaes 6150l sl (mile Glgieds Gibgh dediie j0 4T SgiS gomeggge

(o el §) (275 pole alids laatld ) )3 mealie (S Lo ) gl Al (3950 (il plomudl g (auibo sl (S
oyl was o &l a9 0uiS 1y Ojgods 1) e 4 Hemegadge 9,S0g, WS 0ls 0Ll (awlids a9 oSG 5
5 s (V10 Ghle Sldllas s b (Shg cnl w8 oo wal 2 ) ad) G (59,0 Slegdge G bl sbml Gl (DI
5 oS o uils oailesle lp o3 Glerea ails oo (ST Glross] wiiS o A SU aS o)l Slgseen (Y2 VA) o, Sen
oeplie 5 iae S0 wcdllas Llg bgb Lais glray b oS S 5500 0o 4 ailgs so ploed] opl 055l 5ol 1) (6,500

D yg] Cewd 4 ole

@1 o )Lal il slaejem plu i g cilise ale sloati (o DL, 4y 4 (gl Ak y g0 il pload] g Bilojlue

Lo g (28l Oloyon 4 a9 5l mile Dlegoge awnS &l ). Conl jamagadge gy aliy Jol o gulS 51 G ay Sewly



Vvt 0l 5 sl cealss Jlu YO sled omys Bl 53 Jos 5 4k dellas 55 200

pole b olodl; cspslid wiile) ojsm plu 5 (225 psle (e g Sbml b IS Glaosl 053 se (ligel 1l (5550
32 el wiile gleyeaS 5p o Slee b (Shy cnl S oo 5005 (liael tils 0p059) (Swj 4]y 6 puSol ((eloiz]

5 pmdn O ygods |y 15l (OIS gloodsl 1 3 e b elS I VeV cw o delin a5 ol ol Lulyoe YoV fad yg0;]

L sole Ll bl comnl o aS cosl (M slvony] (golS sloacs> 51 (S (092 005 9 28U) (slos! fuia 9o,
W83 oo Gl iyl dedie ;0 0adzshae S SIS A i jsbar (Shg cnl )l 0T eleizl slasls 5 (o8l Slws
oS Slegdge 2 35 03 LS loossl el a8 5 18 sliil 550 (ABly (S5 51 650 Jdoar jymmagsne (isel &5 ol
S oBaus b asly ol aims (ilidl ) sele a5 l5ael zils a8le 5 05551 aillys o i)ls ool ;) Laime g dnsl> (gl

S s 1) ol Sl S 5 olez 5l lisel il S50 aib psle iise] ol siine 45 3l Slgten (Yo 1 +)

ST B S 5 e J> Jlab 6550k lp plocio b ol oo Sy Olsie ok 10 6sTe s 2bsy
b el IS slaos] ciesl LI jgoaggoge (slaaalip j0 a5 €y yai-o Slos— ybjgall Jliod i3g0] Jow IS5 0l
&35 50 o5 Sy (il WS o0 b 3 s 0 )5 g Pzl ar |y gl s aF wS oo wal B ) Lisy 5 5T0k slacld
Cootl (JYoul g 0,15 slaojem YoV 505 10 ogasas yg03l 50 Slpl Glgel tils o,Slee 10 ool olulis slaches
005 58 6l )l Bleieay ailgs o (DS slaowyl 4T e o Llid 55 (Yo YY) gomw 9 (Y21 F) 308 5 Sldlas o)ls

S Jee @B g Gaos 6550k 2 S 03 g oy Sleme

lal> o oS slgioms Jolod G5l 51 M oyl ool (g e gl Al 5l pole ()0 aslip polie (65550 10
lalio Jolod a0 3 ooliiul lamlie Jlod 5l al>pe 0ol )0 W9l 5 gne 5 F60 )5 laaidl b ud a5 JSa (LSS
29)s0 54 by 5 olil o el g lacalod Hlolids jslaned; a5 Cool (L3550] slaimghy 1o @ly sloo,Sa, 5l (S
9 O 50,5 IS8T (sl s (6l ] ilie alan (oo b oypiS (g slodaly dumlia i war Slilae o

(YoVF D mlS 5 sl oV YE 2568 VoY Ay ooy o>l slocad b

O Jow sl leaidly gaoplejls (gl ol aldgisl (WS sloensl by Bl joble lavalie Jodod b pols Giaghy 5o
Gananb b Lo Wl auslae LB poeace & jgody Wosls ol eolaiwl (VWAR) Jleo 51 28,5 ol b g (oo asliy paie 9)

a Qs JEl 5y e (jsel 5l oS o Sygp0 IS S5 5 €AST I D s a3 s asliy slaay i

"Toh & Yeo

8 Karaca

9 Guzel

10 Altun & Kalig



2017 o )\San 5 5y £ 278 psle (o) aoliy polie 5 b (S

(S slal 0 05550l aalz ad; (sl (61l gy el 5 525 3,505, 50 010 wST S 5 j9me 28 (oi9al So
il ol 3 0SB L o5l el L2ils 5 dnalx 3,5 oo digey Sl 5] Bam 5 05 o A 55ine g selaiz] o ible
e ol 51055100 mald (IS slaows] sla S5 b (oM oz la oS 5 lp (omlie die) (s 2ok slix oo Wiy 5
(S50l lacJlad cmlin 5 slgs o5 S ob— 230l slas ol dgions cBlaal) WS al5w yolic o (IS slaowsl (6,5 54
098 e psle (gwpd by (b 0 S 9 L5 Jeod (69,505, o0 4 Wiy oo (L3 9 (o) 12518 G0y 5 2l
L (V- YE D) QLSS 5 g obiad b 5o Lilin clodal s aulie sl wyoz ek slo gl o 45 53,55, 4ilie
Srob Gl g aslio b polie (nl 55 aslllas (pl )5 sl ould bl (Vo Vo I)AS 5 50 pole (glymome (el Julow
S5 (S yaie Ax (Fho Joz) WT oz lar b (nl ame waps )5 obml Jles (g3 asliyy jolie 5 (IS sl ol slo
pole by (sl sl oleial; Wi oo lae jbas 5L iS g0 a2 1) el ole plona] 55 (5 a5 (SlaMS Lo &5
olie Wises il (52 gzl 31 oyl ooliul 5 (glglie Julow 5 g So e b anlllae ol K00 ol 4 bl ol o
artlie S cloony] a5 ol &y 4z g b0l )3 |y sy oy Sililas yolic (IS (glaons! slo Shs) oS (sloazily
Loyl (l 3825 0970 a5 ams oo 1) Il (ol (S 9z )lar s Broe 6 S0k laar2S p (S g slad e 25158
Sl WIosle (S B polis 05 13 (pwyp Sj9e AL LS Ojg0as pwjs aalp G2l s (b At ol o
OLeShd oieg S« byl slobg, 518 (S0l slacalled culio 5 olge (g S0l (230 (slao bl dgime (Sl

Lad g ol

ua.»a.?udo Aw A (g § (295 L)")ls u_:9>)l> quw‘)J foL& 4.».]5‘ w).e‘s so.\...qc‘)m‘ )mL& L’:‘"M @‘5) )‘ uL..uo.b‘ (_g|).:
).@L& dL»Ja." u‘)—-uc 19 Slosiwe AJL]LE.A)‘ o )95..\.9 QLAW REW 4.‘:‘)‘ O Sy ML:).: 9 ‘}Jbo J.».?u 039> 4O o).f}
5 oo g b Jlael ol a5 1oy 5k ol s,S @l ], lsolgiin 5 bl (IS sloods! sl S 5 Sl L

2 (rendh (S i3 D9ld5 G b 5l g (A5 e 50 lgime 2y inlplh 28T 1B a0l 090 (goletiny polie oS

= by GuulS Gla Sy i 50 el ik g (S slaows] p (e pole owyd asliy polic -Y g

O sLrows| (oo (oS Aol G S i g GRS Ho il A iy 2 0 4ol yaic
s A3y o (il Ll polin puplae sl Blowl oy a5 L G995 2 3 i Sloxl

pole b bl jo glans ) lee CBlawl g (lais,yg,0 ploeudl) 098 oo L gl Ko L
SBlaal (6 5 Sz (D )09 plomadl) W50 )5 (o i 5 BB 5 S0 Sl 4 ostio g

11 Karaarslan



Vvt 0l 5 sl cealss Il YO slet omys Bl 53 Jos 5 4 ke dellas 55 202

W o p Lo owyd dlip sld Sig BT jo sl

1 653k 55 6915 5 by woedMs 5 Yol oS (pimen
MBS0 ()95
ole Dlegdse (15,5 (castie Wsm crge IS loowl 2 55 el
b (5558 b pole LLI )1 &8 )b 51 g (sl g9, ploxasl) 05 o0
plil) and oo (S ) slats ol 65050k canala b S
Ayl o o2ly (S35 b o e (slgime DLl (lani )9
&S0k ol aie; lyima (55luaalis) 5 cams o SRl ) eloz]
S e o3 1,
3 estde baly) 1518 Wed oo cge (SLusST g Jlad slas eal,
Swojsy yo g (lad,yg) plovudl) WS @Sy 4l 0ysy0
S rSob (slas g p plradl) aisl atils (6,58 Jolas (lad ) le
Sl osliinl g S oo o | ple (selotizrl 0 ) o (2Bly Pluce yin )
gl s0 G0l ;0 LS g obsy crge S H0 gk 5 (5,9l
Cosi |y (oostdo mid s (n3lit peolie bl adbosle wle
Olbls )l doars; o S i sl g (gl 9,0 plodl) 0LS oo
3 S o e (Sl g ploeadl) s o (58 , (slaid ;e
oolainl g ws so Lli8l ], elaiml o S« 28l slacoadge g Waosls
S o0 e |y 6 250k 2l (Sl mlie g (ng slags,5l
L) 18 Wsd oo ol (g 5 (B9l 2 (Sie sl dled
ol 5l (sl yy9,0 ploesl) WS S0 ) ole alie (e
(S5 plorl) w8 oslizial altns Jor (6l S0 (sloas
ol eleixl 5l g0 )5 eloial la il b b o slacJlad
a5 gy 50k w597t 25 5 IS Glacis B 5 wad oo

.MOGA

Ole g 90 S pid
&
9 pplio (Rolojlus
Jo> ©legdge
9 oW lron

(g0 sLrasl

ool
GrSob- (ool

yg7odlinn (5 )L

99 (S g

Egio b &Lw g 8lg0
9 il yuiz 390!
GRS
redlio o4 Groa
320 &Liuro ol colles
9 2970 B9} L)
190 S W) ol 51,8



203/ o San 5 5y 1278 ple (o p> aoliy polie 5l (S

OW srous| (o (o yd doli g Gl S g GRS yo W AN Gy 2 ° doliy paic

5 otche S0 liee w00 Sl plae 4y 3 )Shas (e i g (90 yShes (a3 L33
slojsn 2Ll s (Sl 09,0 plrasl) s | poalae (9,0 LLS)1 | g Gane apd 1 oiumo
(Gl )y plomesl) w0 1) G518 S 5 (g5 el )yl ohls Juasst
5 misn |y loizl am o (HBly slacadae )0 (I 5 )5 Ghow
S o b 1y (65 0L bsy g sl 5 eolanal
S gl g casthe SIS cge oole Ble ulal p uieg S g (e g paydlasil | (gads0g)F
Flep coly caaziaiz gbhog S JSad gl oo (gland, 09,0 soglas g Joles Ol 51,8
oI slaizl 0 )5 4 ooy )5 5o sloiarl Jolss 00,5 oo (gland; ol 88
b 5 6l lled 5,50k 5 b idi plralx 5 05d g i
S oo Zagi |y O
g 9 o o sk ool 4 i (o) panass b ol « 3y Sllasif obj
Cllad daogspy (Sloj 550,80l 2 1S (oo (See | (sl 5,0 aoly8 9 ogho o
Aleghaee @50k @ ooy ol S oo St | sl 0lee G5l
65155 5 6,55k o b o Gloy SBllasil 5 tams oo tal3il ], (oloz]
oo ool 2 o151 ol
ostie Joles ( oalSisle;l 5 aass clalad aoolojle L gy 6550l Luxo Las
Fom 1§ 750l S e g 5L (slalad 1S o o | (land g0 9 skl
S35 e 28ly slalazme )5 (655 0k 05l o I (gland iyl ol 9705 y9L8
L) cdM 5 lis (5598 4 ame slalad 5 sas oo W) ) slozz]

B3 oo il 8l 6,50k anl B e

S Az g Coxy

2970 4l 2 QW Slaow] (e (225 pole (ys aslip (bl jolie g o Sy (plulid Baa b ;5> eyl
gl g, il ploil g aileslw—polay S5 ke a5 ol s loadl .ol slowl ol yn Sllae soopllas
s Olsieds wlg o550k 1o G915 5 wlis 9 sloizl U 5 08 sl s Gl el 5 (pailejl
g looud)b jl lacseze o Sy nl iS5 eoliwls)9e (lnl )0 pole (wyo asliny (Hhbil sl (los 5 (o090
Mgl oo e daldl jo aS aigls oy el g sy skl slaadYs



Vvt 0l 5l ceailss Il YO sledcpss el s Joe 5 4k Al 55 204

5 S et AL gz l> 0 peplas oSl sl (slass g, (ils plorail 5 auiloles oS ols lis s
)I )fuJS 6).73_.47) a‘r..ul.._..uu...a) 9 ‘r..ul.._..uu_u.v) ‘LS""_“ ‘;S.‘)..S e Ls\)l...u MLM ..\45..4 ‘yjja )I uw (5LQ°“\J‘ sMQGA
Gz |y Baas (g ,S0b a5 il lep.:e VYD) 5 o (YN0, oBaus b axdly -l QS oo Al b sldoayyy

S s il o &5 il oo pealie (glaSos JLas]

Sladlas ‘50 9 ‘5...:;.\.4(6 aul....al.v) 56)5LJ dsle LQO)P )JL...J 9 r:ﬁlc QL».A Jaﬁ.u L ‘6‘w)u5)-) w‘é r:lDL..M." P9 x40

9 9ps0 Pl ) NS (godguma 1) (6, Soly iplae il gg5 ol aS ols L5 gl sloazdly ojls o)l il clozx]
(V)5 5 i 5 (F V)5 ¢ el Slallls S o palyd aily (S35 b ole bLs, 5,0 6l lacos s
ooz 4 o Gl e 28l 5 0 e 51|, AT, e sl e alsco S (glaosy] 4 wilos,S 05T 5

)9l Wy

5o opl el dssls sloacacs 5 bly Plows b ode (2o wigm sline 4 o elozzl 156 0,015 ( S5y Crog—w

5 Sorlla slaiagy o)l ST elair] & Lin 5 6lalST (6,8 ol ( S5 sl pole (6a50k Cormal p (IS sloony|
4 o el sl 3,55 5 055 ole olotim] 5015 s ax g5 a5 wlosls lcs (Yo ) 1)(6,S Ko g a9 (Ve » VasSidl,
Gipgi ol slaatsl dLiuly en 15 35l o oolel anal 13 e L2 slil slp | (LT 5w e ialdl 1, psle (s uSoly
a5,] eloizr] Cdgione S50 5 (6,5 S el @y (il o 51, pgle (250l aiilys o (OIS (slaony] a8 ams go Lt 5

LARO

el Jld gl @y Jaiia 0atiS il o 5l oni S0l (B il HBU 650k 50 5505 <bsr (S s el

7o ol Ngd oo B 5 ol S&5 0y g alinns Jo g (Roo% (650 Sl @le i 0,5 02l L S slaony)]

o g Fmg) )l a2l 5 o Jalss a2 aS Sl Gree 653k 5 ol Fousiln oS3l slaa i b Ll on
S e woly8 1 1 gm0 g jlal (650l slacus 8 Jes ¢ S5 leo Wigw Slml L (DS glaoss] cadly jo (Ve 0 Mt

Giis aw 4 Fuly sl O (I laony] st 9,505, 45 o oo Lid (g ks Slool b leasdl, aodas oo
Pl pole (5l 5o (sl
(S oy Saael ;o (BBl (5 9megsSse 5 (sogtie ConnS (Al
(3ly slacusdae o (s 025 5 3k U )3 Gaes (o
Jyime jo 8 g (ogae plomadl Glaib(z
39S ecglaali syt 3o wlie §1 S eilod, o)Ll (V- 15) ) Sa 5 52,55 5 (V- V8)igolaci Jo a5 aisF cylen

2 Wiggins & McTighe



205/ () San 5 5y 1278 psle (o p> aslip polie 5l (S

5 ol 1o lo,giS slas g, glas o (Yo - 0Tl VoYY M aanw) U sloons! 585 oy y25 0Ly Sla> glox]

ol (S8 g ilocwlie § cog a5 dioils cj9el plla o 0 T (g5lwesly a5 sas oo Lis dees! ) a8 lesle
I PR W c\jl)‘ 6.3).3)15 9 LSM&j)" 9 6&,3[5 LSLDQLQ‘M...‘ dalal L)

=i90l 5 sloizl ( Kn 8 sboaiie) g5, 10 IS loonyl (5,5 Slo 5 Jomol c0an] sloimgsy 1o Se- oo Slpiniey
it 4Ll Jlednn 4585 )0 pole bjeel oafly Ll b a5 50,5 olyl (glod agy yb (glagKIl b g yaiil ol

byl g 00,5 s gla, ols ol ol S5 lgieds 1) (6551 (sagpde LSl 5,k 0,509, b abiles so gam slatagh

g ol )3 lgiome Seomaie (b slp ol U aile by, basbels g 5uad (sl oz ok pealao LT, ol

@ 590l 1S g b yudS cagahe S50 )5 Jpand s il saums JUal i plae (i g,k e j0 0 o Slosi iy
el plae S g S0k DOelaS o) )s 03U (e A (pgaS pikius S (al i35 oS Lo ouijle g KAl

pole sy aslin ;0 (ol 52 ln (97l (Tl 5 B a0 09d oo Sleiin (ash w4 4 L
5 B (igel a4 jmealible (Sl 51 CS > e 100,51k (D loony] i LSl 4y jemoggdge Ll |

» S ol sl el SBTo,bye o g ok Ollllas 59l o Slpainy uil> iegh olal Cusgase 4 axgi L
s iz 5l Cales sl ok wals 3 B og el (5 5 5o aile) Mallorer 5 ho slogssasl o (ligelils o Slas
wl 0ol sl 5 B Condy a g5 Il sl

e Jo )l g e 4 (5550 c(sogin 0 8o p M (slaowsl 9,805, Sl (bl sl (2525 9 (Sl Dlalllas ploxl

Sl lSal, 5 @lye n 35503 Ljgmmeossl as jmaps—Sge 5| mlohl s Lagzlye ;0 psle loles (gl wnlp Jolos
6 lwasaslgs

Gtli 5 Gldas Jow @l] (6l (DS 5 (sl joe (o) (o )0 Al e molais 1o AXY Cax > e IS sy
Jos g 4,k

plas b (Whiul o 5w caidlid ausle) M5 syl (g5lwosly ;o (3350 slo,5—iS ol Mallipo tkai sasllas

slin (55loisag oSl ololis (sl oLl (50!

13 Siemon
1 Charles



Vvt 0l 5 sl cealss Il YO lot omys Bl 53 Jos 5 4k delkas 55 206

u‘)?“‘—‘u*""‘) uuﬁ)l? 9 JYM‘ “5)\) u‘)—a—b J)‘?.u as u)'{s 6[.&0\.\4‘ » LSHM L_SLQML').' 0).15 G‘g.?u LS'L"“))‘ JJ.A ‘_¢‘>‘).|o

iy yrioe jiboas ],

OIS sloosl p (e (yd el Hommeg b9 3 ,Sug; 5l S > 45 G e (Lt g (nl @S Egere o

et )50 5 5ol oo I e Sy plie o Jo cnl GRS ool Gl 5 psle sl S5 sl 052l S50
4 wlg oo S sloonsl gl JL3s j9me cag 5 wiepllas & jguoty (5500 (nl ST Cul (K295 9 Glelas (o135 sl
g hrod Jsts 9 3 0T Slaig e Sys 9 0565l Galidl ole S5 ol sogpe ploandl slml sl H5o 5,13
il el 50 (25l 5 (e p5 (SOl o (Sum b Jsoui e aSl psle (slyime (53luil e LS 0,509, iz

o aslgs ol



207 1 () \San 5 5y 1278 psle (o p> aoliy yolie 5l (S

Refrences

Askew, M. (2013). Big ideas in primary mathematics: Issues and directions. Perspectives in Education,
31(3), 5-18.

Au, W. (2012). Critical Curriculum Studies: Education, Consciousness, and the Politics of Knowing.
Routledge.

Bell, R. L., et al. (2018). Science Education and Big Ideas.

Bell, T., Tymann, P., & Yehudai, A. (2018). The big ideas in computer science for K-12 curricula.
Bulletin of EATCS, 1(124).

Bravo Gonzélez, P. (2022). Dialogue and big ideas of science education... [PhD thesis, UCL].

Bravo Gonzalez, P., & Reiss, M. J. (2021). iii ccc tccerrr’’ di...... Research in Science &
Technological Education, 1-21.

Brooks, J. G., & Brooks, M. G. (1999). In Search of Understanding (2nd ed.). ASCD.

Bybee, R., & McCrae, B. (2011). Scientific literacy and student attitudes... IJSE, 33(1), 7-26.
Chalmers, C., et al. (2017). Imli ttttt  tBBBBBIlIssss .... IISME, 15(1), 25-43.

Charles, R. (2005). Big ideas and understandings... Journal of Education Leadership, 7(3), 9-24.
Clarke, D. M., et al. (2012). Important ideas in mathematics... Australian PMC, 17(3), 13-18.
Dewey, J. (1938). Experience and Education. Macmillan.

Eleftheria, T., et al. (2016). BBi Issss [f iii ccc..... Journal of Research in STEM Education, 2(2),
72-89.

Fischman, G. E., & McLaren, P. (2005). Rethinking critical pedagogy... Cultural Studies — Critical
Methodologies.

Fu, Q., et al. (2023). Teaching design...Food Additive course... Food and Fermentation Industries.

Freathy, R., & John, H. (2019). Big ldeas for Religious Education: Why a concept-based curriculum
matters. Exeter: University of Exeter Press.

Geng, R., et al. (2021). Integration of curriculum ideological... ICEIT 2021.

Bravo Gonzélez, P., & Reiss, M. J. (2021). iii ccctttccerrr ”’ii  ff rrittt i cecii eea
of science education: Experiences from Chile. Research in Science & Technological Education, 41(2).
https://doi.org/10.1080/02635143.2021.1919868

Harlen, W. (2010). Principles and big ideas of science education. ASE.



Vvt 0l 5 sl cealss Jl YO slet omys Bl 53 Jos 5 4k dellas 55 208

Harlen, W. (2013). Inquiry-based learning... Review of Science, Mathematics and ICT Education, 7(2),
9-33.

Harlen, W. (2015). Working with big ideas of science education. I1AP.

Harlen, W. (2015). Teaching Science Through Big Ideas. Routledge.

Harlen, W., et al. (2010). Principles and big ideas of science education (pp. 42-51). ASE College Lane.
Harlen, W., et al. (2015). Working with big ideas... (pp. 6-24). ASE College Lane.

Hiebert, J., & Carpenter, T. (1992). Learning and teaching with understanding. In D. Grouws (Ed.),
Handbook of Research..., Macmillan.

Hildebrand, D. L. (2018). Experience is not the whole story... JPE, 52(2), 287-300.
Holbrook, J., & Rannikmae, M. (2009). The meaning of scientific literacy. IJES, 4(3), 275-288.

Holbrook, J., & Rannikmde, M. (2010). Contextualisation... In Eilks & Ralle (Eds.), Contemporary
Science Education, Shaker.

Ingram, N. R. (2020). Approaching the ‘i ssssss si””’’ ... SSR, 101(376), 32—-36.
International Association for the Evaluation of Educational Achievement (IEA). (n.d.). www.iea.nl
Jiang, R., et al. (2024). Cssss L1111 100NN 11 ddddid ddddi i i ... LNICST.

Kamali, H., & Zahra Boyee, B. (2016). The Higher Education Curriculum Process in Iran. National
Congress.

Krajcik, J., & Delen, 1. (2017). Engaging learners in STEM education. Estonian Journal of Education,
5(1).

Liu, C. (2022). Teaching System of Linear Algebra... ITME 2022.

Little, C.A. (2021). The use of overarching concepts in the integrated curriculum model. In Content-
Based Curriculum for High-Ability Learners.

Luan, X. (2021). Ideological and Political Education... ACM Conf. Proc. Series.

Luke, A. (2018). Regrounding Critical Literacy... In Theoretical Models and Processes of Literacy.
Lv, L. (2023). Curriculum design based on big ideas... In Frontier of Education Reform..., Springer.
Ma, L. (1999). Knowing and teaching elementary mathematics. Routledge.

Metz, S. (2012). Big Ideas. The Science Teacher, 79(5), 6.

Mitchell, 1., et al. (2016). . & ““*“ IIIIT IIII ... Teachers and Teaching, 23(5), 596-610.


http://www.iea.nl/

209/ o )San 5 5y 1278 psle (o p> aslip polie 5l (S

Ministry of Education, Iran. (2021). Final syllabus for the reform of instructional methods and
transformation of learning environments.

OECD. (2016). tt trtee  tt et titssss ttwwssss ccdece.... In PISA 2015 Results, OECD.
Ornstein, A. C., & Hunkins, F. P. (2017). Curriculum: Foundations, Principles, and Issues.
Osborne, J., et al. (2003). Ideas-about-science... JRST, 40(7), 692—720.

Oxford Research Encyclopedia of Education. (2020). Curriculum Ideologies.

Perkins, D. (2014). Future Wise: Educating Our Children for a Changing World. Wiley.
Reiss, M. J. (2018). Ten questions for science education. SSR, 100(370), 47-52.

Rani, K., & Jindal, P. (2023). STEM: A collaborative, cooperative and skill-based learning. STEM: A
Multi-Disciplinary Approach to Integrate Pedagogies, Inculcate Innovations and Connections.

Sage Reference. (2023). Critical Theory Curriculum Ideology.
Schifter, D., & Fosnot, C. (1993). Reconstructing mathematics education. Teachers College Press.
Schweiger, F. (2006). Fundamental ideas... In New mathematics educational research..., Sense.

Sharifi Darvazeh, M., et al. (2017). Critical Theory in the Curriculum. Iranian Journal of Educational
Sociology, 1(4), 175-184.

Siemon, D. (2008). Miii eeeeeceeeed.::: ““**** I liiii 7 iissss iimmmmmnMAV Conf,
Siemon, D. (2022). Teaching with the big ideas in mathematics. Dept. of Ed. and Training, Victoria.
Sullivan, P. (2011). Teaching mathematics: Using research-informed strategies (AER No. 59). ACER.

Sarkhosh, Sh., Sadeghi, A., Faghih Aram, B., Shabani Gilchalan, H., & Zabihi, R. (2021). Identifying
the components and elements of a problem-solving skills-based curriculum and proposing an optimal model
for preschool education. Journal of Elementary Education, Semnan University, 7(3),

Toh, T. L., & Yeo, J. B. (Eds.). (2019). Big ideas in mathematics: Yearbook 2019. World Scientific.
Ulnicane, I. (2016). Grand Challenges concept... IJFIP, 11(1-3), 5-21.

Van Aalsvoort, J. (2004). Logical positivism as a tool... IJSE, 26(9), 1151-1168.

Watson, A., et al. (2013). Key ideas in teaching mathematics. Oxford UP.

Weimer, M. (2013). Learner-Centered Teaching (2nd ed.). Jossey-Bass.

Wiggins, G., & McTighe, J. (2005). Understanding by Design. ASCD.

Wintersgill, B., et al. (2017). Big ideas for religious education. University of Exeter.



Vvt 0l 5 sl cealss Jl YO slet omys Bl 53 Jos 5 4k dellas 5 210

Wu, C.-Y. (2024). Curriculum ldeological and Political Education... lon Exchange and Adsorption.

Wang, Z., Yuan, R., & Wang, K. (2024). Unlocking the power of big ideas in education: a systematic
review from 2010 to 2022. Research Papers in Education.

Zhang, Q., Deng, X., & Chen, Y. (2024). Big ideas in the mathematics curriculum: Critical
characteristics and teaching principles in an Asian educational context. In Curriculum Innovation in East
Asian Schools: Contexts, Innovations and Impacts.



