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Abstract

The aim of this study is to develop a comprehensive and
innovative environmental education curriculum focused on
water issues, grounded in the augmented-senses approach and
emphasizing the capacities of Iranian Indigenous Knowledge
in water resource management and conservation. Designed
for lower secondary education levels, the curriculum seeks to
enhance students' environmental literacy through sensory-
biological experiences, contextual understanding, and active
social engagement with national water-related challenges.
The study employs a combination of exploratory content
analysis, instructional design based on situated cognition
theory, and experiential learning principles. The conceptual
framework integrates transformative environmental education
models, place-based learning, multisensory learning theories,
and the epistemological foundations of Iranian Indigenous
Knowledge related to water. Historical, ethnographic, and
documentary sources on Iran’s water culture were analyzed to
identify key elements for multisensory, place-based learning
situations. A backward design model was then used to align
learning objectives, content standards, and assessment
mechanisms with students' cognitive, emotional, and social
developmental levels. The developed curriculum incorporates
augmented-senses technologies and interactive tools to create
immersive sensory learning experiences in both formal and
informal settings (e.g., school gardens, water heritage sites,
and workshops). It integrates regional water management
models through curricular projects, local narratives, and
research portfolios, ensuring adaptability to Iran’s climatic,
cultural, and pedagogical diversity. The curriculum bridges
traditional knowledge with modern education, fostering
interdisciplinary, ecologically adaptive, and transformative
learning.

Keywords: Formal Environmental Education, Effective

Education, Water Education, Eco-Based Curriculum,
Multisensory Learning.
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2- Sensory Approach

3- Environmental Literacy

4~ Eco-cultural Dimensions

5- Indigenous Knowledge

6- Socio-ecological Structure

7- Place-Based Approaches

8- Education for Sustainable Development (ESD)
9- Local Ecological Knowledge (LEK)

10- Transformative Learning Pathway

11- Collaborative Learning

12- Environmental Awareness

13- Indigenized / Localized Curriculum

14- Emergent Curriculum Framework

15- Contextualized Curriculum

16- Experiential Learning

17- Place-Embeddedness / Place-Embedded Living
18- Local Narratives / Place-Based Stories

19- Situated Learning
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21- Active Learning Methods

22- Ecological Learning

23- Practical Competencies

24- Coherent

25- Place-Based

26- Transformative

27- Sense of Place Attachment / Place Belonging

28- External / object-oriented phenomenon

29-embodied, emotional, and intersubjective experience

30-Transdisciplinary

31- Interdisciplinary

32- Systems Thinking

33- Action-Oriented

34- Development of Ecological Literacy

35- Post-Positivist Paradigm

36-Mind-Body and Human-Nature Dualism
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56-UN Sustainable Development Goals (SDGs) and

IPBES Reports
57- Sense of Loss
58- Critical Eco-Affects
59-Engaged / Participatory Learner
60-Concept Co-Occurrence Intensity Map
61- Learning Portfolio
62- Augmented Reality (AR)
63- Sociocultural Learning Theory
64- Hybrid Learning Environments

srailol U oaibpm)s sadgm 5o |y Slasl JiiS aS el
SEldps ool 5 Smnihie sgdgue (b
3,505 0=l 33 99300 S8 Bro (gylinl csMie I g aegd o
=) 45\1.: K_’)J..Adlﬁ;g éBLMo &.;JL“’W wLM:] PR L_gJ._AT)lS
M g oe i pad ikl 6:50L g b wJgsl
OdhSnd 5 Sioz pablpae colis » SSlapg
b 4 ]y g Smead 9 )lo 0w SU ek slaald
Shej 9 S slalidie an ol 5 (55, Lie iedine)
ool SheSe g gyldScwlw bae ol 5 aS o Joas
oS B wgs plesl Balen winl)d G po o jlanse SN
Lol 6, camy podly (slbind b 5 65luly e b il

20,8
Jl 0350, 31 (T ol gipal il o ) "Cils" b
28-S sy ipel el )0 O Gy Jor 4y SweS gl i
23l (508 L i 9 318 e S 50 g 485 IS
sl 03,5 oy dolol 59,0l 4 L aseddMe g agaio ol 3
L slw olenly athie olissl jisls cblie gl oUls
Sa a8 SUlgmgs tewl o chy s« Aad gl alawgie
Olegdge jl g S)d 9 00,5 9 (2l oo jl 3k
JolS soky jie a0 Bib 5l g wylo ey OT e el
ol BaeB asloais ... g 58 Ll3L g 55SGS Jio ilegudge 1S
ST ol g T L asb a8 s daol> 5l o e cog),S
d ol ol, 81 -y St o i 5l S0 Lol g LT
el Go,b 5l aS a0)lgucel 7, ¢HSHa0! Cews § s
9 u,uLMD 8T ‘-;l_u.u L) k_x'é).l kso_x_;'.'lT o xyl_‘a‘.) C)b 6‘)"
SwS kSLm‘:I) 9 uT A.Liww)‘ PM)JW uS.v Jl.’:u] LJLub Le)
)LQS 3o el k_)sLJ-A-G Am—gs&uLW‘ 9 u,_>|9_> 3o T’l—
qu»_uJ PR-IpN ul:llb C).]o L;..u)}cl ULC9.».¢9.47 (PG=0E JjLw.o
9 swoi) sl Jro (Slegudge 09 o gilu g 5 puliS
soled )0 L s aS sl (loysmo o iee 5l isilme ST b
2 5350 S iJloyd 35 WAV Jla 008 o JLos j5
Jlw olS godse plgiedn (ol goiie Slegdge ol
KL;LD:.O 6L®JLm b wLu.o ‘)9,.“5 )l kg )y cMuL?u.:'
DLl gk sl gl 0,5 o0 HLd SEes Shjsel 3y90
2988 ST Gt Jete plsieds olpl OF @olie e ppie 5,8
D909l lig SIS 3 9,5 ylig sladcgazmon; 5l
2l g ol oy slaigel plla (20 5 Jphs Dlsieds
b ol Slkes i dagbiwl 55 Gipg g biosl JS i3
09,5) (2l Slsw z b (o jslinn 5 30 ounl oS e Lo
5 a3 b By (glncdyine 523 (ST selaiz- i
5lgolass jo .yl eage oy b (SHlas g (S8 olal ojiiy
= Sl glygliis 5l cgladlhio uT ses, b o liwl
obles uLo)LuJ -\.uLng;.a solaswl AC)JQ Q)a.a.u.u o SeoS
adoz 5ol ! 5o gSdnr (o gummnneS S g i jlrmo
xt)_b pguavien) adz ;A_‘Jb 9 Ay A as J.}loosg LﬁLmLi'.;wa
5 wlallas wlwl o (DUl 2, b ;L cndgl Laslesses SoS

ol gl g O Ayl crrereicccc e

-55

prlie 6525l ool ciMic ool aS s e plis
el lapme 5 S pice (SIS Ll s o (aoailil
B Blime So s 1) L ol ST aaghiie lusiay
Sl axwgs oasal gl (sostie (oSl @y |y 0T 5 0500 513
eS)liee elazml cllae 1 aS eSIlasS o Jas ol o
sl lgsl OT bz ilyeS g loxs
a2y (o5 LSO 0352 )3 (5 rgez)is dzmas LT agliie
WAe ams Llgl 51 aS cwl pomuie (2,25 6,05 Hliwsny So
ALy Satyd e agliods Bpao &5 |y e LSl eiSUs
by sl dn s gl (69,55 ade S plyiean
os Lls elSol ale ol adgl JUT 5o 1008 o galpygu0
33 sogm Lols ool Jodzin 5 Glasl (ol dawgs jo
=Ll plas S B jo g Hiuilo d plicwgy daags
ClB 45 09 oo Ly H9P0dn ;285 5 Fr)lS (diedinng
Ly seloizl 5 (Snmibrsme (oo Jilus 4 25550k
8 oy RIS b iS5 53 1) (soge (SIS 0350y ol -yls |y
2 ol ooz g (et LSeel 4 Sy a5 o
25 4S lasSG 1aS o 0ST gjuyaoliy 5 IS cwlow
JLos oo L (s oy 5l 5L lalllas 3l gyl
L o Gl s r02yiss JUT 3l oo (it 5o sl ous
D9 oo dinz BT (SQ3slsST (1o 9 by 0bj Caps=e
by 0L (sosw 5309laS Lisls e lioan olas SVl
09— OIS LD 5 (i 09 (5355LS LSl
Ol (b aolio Sy oo 5o oliwg) b5 (SwiedsS!
abiblo 5 Sz 15 il clinn) 4,20 Sz 45 LS 0
2l glbie o (oogm sLagSIl (S ISt o (0l e
oials GUT il 5ol suelosl swaj 925 5 plo (S5
selesnl o oy Syl Sy Sl iy Sl S, 545 es:
(oo (S promal ol b 5o U5 (o Gosb 5l S el
Ll Jlad s cnnjlanoms coblis 5 eloiz! gyslols
il a2 3| S e SielsSI iz olS5 ol S e
e 4y pll sagy il Slool 33 (s ezyisr sole daliylS
2> 52 GRS (6,58 dngliie ol 5 LelSS Al e )3 L3950
S =S dxwgi g 5y5l 0l hblie iy pae Ly ey
iy s o)Ly (ole gy W9 oo Tl (liws)
@iy 5 ISt (o nli 50 ol (1B 50 o
(el §50,5 § wdlius «605p5 b badie lalllae Ly
slaslorw plaieay wilg co aigSz (Rils (ol &S w0 o0 plis
D5 a8 IS 4 s dngd 5 (2LAS jyaeln 53 (Sl
i aile (el sl U o HLST yo oo
ol&s L, «Tourism Recreation Research ,s oa_isyisiie
9 o Shol ob) (eg LSl g (e iy o (e
s LT dogliie (Eaamme y ] osdline [l (Gl
ool oaimONg Olpieds (g (RIS I (a5 0022
g pdaw jlaS Lisls fass o Al loes slaidl g o
dawgi gl dpenlow 5 Ll Oazle So 5 a8, s
el 0o o ol Sl
41- Narrative-Place Pedagogy
42- Design and Development Research
43-In-depth Semi-Structured Interviews
44- Participant Observation
45- Focus Groups
46- Theoretical Sampling
47- Lincoln & Guba
48- Transferability
49- Dependability
50- Confirmability
51- Content Analysis
52- Braun & Clarke’s Six-Phase Thematic Analysis
53- Holsti’'s Method
54- Citation Frequency
55- Degree of Salience / Visibility
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