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Abstract: Rapid urbanization in Hanoi is shrinking green spaces and intensifying nature deficit
disorder among school-age children, undermining mental health and ecological awareness.
Vietnam's General Education Curriculum 2018 and COP26 commitments create urgent demand for
integrated environmental education in schools, yet evidence-based models remain scarce. This study
examines eco-school gardens as integrated environmental education environments across three
schools representing distinct governance and socio-ecological contexts in Hanoi: Genesis School
(private, urban circular economy), Hermann Gmeiner School (semi-public, project-based learning),
and the Ethnic Boarding High School in Ba Vi (public, indigenous knowledge conservation). Using
a mixed-methods multiple case study design combining participant observation, focus group
consultations, and secondary data analysis, the research applies five theoretical frameworks - the
Gaia hypothesis, human environment systems, systems thinking, Bourdieu's Cultural
Capital/Habitus, and Kolb's Experiential Learning Cycle to evaluate educational outcomes across
sites. Findings demonstrate that Permaculture designed eco-school gardens can simultaneously
deliver STEAM interdisciplinary education, green career guidance, and indigenous knowledge
preservation, with effectiveness shaped by local socio-ecological context rather than a-one-size-fits-
all approach. The study proposes a three-component framework: Permaculture-based spatial design,
an integrated Green and Digital curriculum encompassing 8 ecolifestyle stations and 10 career-
oriented projects, and multi-stakeholder policy recommendations aligned with Vietnam's Net Zero
2050 commitment.
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Vuon truong sinh thai - M6 hinh giao duc méi truong
tich hop: Nghién ctru truong hop tai Ha N1

Bui Thi Thanh Huong!*, Phi Mai Chi?
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Tém tit: Do thi hoa nhanh chong tai Ha Noi dang 1am thu hep khong gian xanh va gia tang hoi
chimg “mét két ndi voi thién nhién” ¢ tré em, anh huong tiéu cuc dén sic khoe tim than va ning
lyc nhén thie sinh thai. Trong bdi canh d6, Chwong trinh Gido duc phd thong 2018 va cac cam két
qudc té tai COP26 dit ra yéu cau cap thiét tich hop gido duc méi truong vao trudng hoc. Nghién
ctru nay phan tich m6 hinh gido duc moi truong tich hop thong qua vuon truong sinh thai tai ba
truong phd thong dai dién tai Ha Noi: Truong Genesis (tu thuc - kinh té tudn hoan d6 thi), Truong
Hermann Gmeiner (ban cong - hoc tép qua dy an) va Truong Phé thong Dan toc (PTDT) Noi tra Ha
NOoi tai Ba Vi (cong lap dac thu - bao ton tri thirc ban dia). Str dung phuong phap tiép can da nganh
két hop quan sat tham gia, tham van nhom va phén tich dit liéu thir cap, nghién ctru dong thoi ap
dung nam khung 1y thuyét gom Gia thuyét Gaia, Hé théng Con ngudi-Mai truong, Tu duy hé thdng,
Vén van hoa/Tap tinh (Bourdieu) va Hoc qua trai nghiém (Kolb) dé danh gia hiéu qua giao duc. Két
qué cho thdy vudn trudng sinh thai, khi dwoc thiét ké theo nguyén tic Permaculture va gan véi boi
canh sinh thai-xa hoi dia phwong, c6 thé dong thoi dap ing ba muc tiéu: giao duc moi truong tich
hop lién mén STEAM, dinh hudéng nghé nghiép xanh va bao ton tri thirc ban dia. Nghién ctru dé
xuit khung mé hinh gdm ba nhom giai phap: thiét ké khong gian vuon theo nguyén tic Permaculture,
chwong trinh gido duc tich hop “xanh va s6” véi 8 tram 16i sdng sinh thai va 10 du an hudéng nghiép,
cung kién nghi chinh sach da bén hudng t6i muc tiéu Net Zero 2050 ctia Viét Nam.

Tir khéa: Vuon trudng sinh thai; gido duc méi truong tich hop; phat trién bén viing; hoc qua trai
nghiém; huéng nghiép xanh, truong hoc Ha Noi.

1. Mé dau

Téc d6 d6 thi hoa vuot bac tai Ha Noi trong
hai thap ky qua da kéo theo su suy giam dang ké
cua khong gian xanh. Ty I¢ cdy xanh binh quan
trén dau nguoi tai khu vue ndi d6 hién chi dat 2-
3 m?, thap hon nhiéu so véi tiéu chuan khuyén
nghi ciia T6 chic Y té Thé giéi (WHO) 1a 9
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m?*/ngudi (S& Xay dung Ha Noi, 2022; Uy ban
Nhan dan thanh phd Ha Noi, 2021 [1]). Nghién
ctru ciia Louv, 2005 [2]) da chi ra rang sy suy
giam tiép xtic v6i thién nhién trong moi truong
d6 thi dan dén hoi chimg “mat két ndi véi thién
nhién” (Nature Deficit Disorder - NDD), biéu
hién qua lo au, suy gidm kha nang tép trung va
thiéu nhan thirc vé gia tri sinh thai ¢ tré em.
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Trude bdi canh do, Chuong trinh Gido duc
phé thong (GDPT) 2018 cta Viét Nam (Thong
tu 32/2018/TT-BGDDT, [3]) da xac dinh Hoat
dong trai nghiém, hudng nghiép 1a hoat dong
giao duc bét budc, trong do nhén manh tich hop
giao duc moi truong qua cac mon hoc Sinh hoc,
Dia ly va Cong nghé. Dong thoi, cam két cua
Thi twéng Chinh phu tai Hi nghi COP26 vé
muc tiéu dua phat thai rong vé 0 (Net Zero) vao
nam 2050 dat ra doi h01 cap thiét dao tao nguon
nhéan lyc xanh ngay tir cap phd thong. Chién lugc
Qudc gia vé Tang truong Xanh giai doan 2021-
2030 (QD 1658/QB-TTg, 2021, [4]) ciing khing
dinh vai tro tién phong cuia nganh giao duc trong
nang cao nhan thirc va hinh thanh lyc luong lao
dong cho nén kinh té xanh.

Trong nghién ctru nay, vuon truong sinh thai
(eco-school garden) dugc dinh nghia la khong
gian canh tac trong khudn vién truong hoc duoc
thiét ké theo nguyén tic Permaculture, c6 chirc
ning kép: san xuit thuc phim bén virng va 1a moi
truong hoc tap tich hop lién mon. Mé hinh gido
duc moi truong tich hop (integrated
environmental education model) 13 cach tiép can
su pham 16ng ghép ndi dung gido duc mdi truong
vao cac mon hoc chinh thirc va hoat dong ngoai
16p mot cach c6 hé thong, dwa trén khung ning
lgc do luong dugc (Decision No. 1658/QD-
TTg,UNESCO, 2017, Prime Minister, Breiting
& Mogensen, 1999, [5-7]).

Trong bdi canh qudc té, vuon truong sinh
thai (eco-school garden) da dugc cong nhan la
mot cong cu gido duc hiéu qua. Cac nghién cuu
ctia (Blair 2009 [8]) va Ozer, 2007 [9]) cho thiy
hoc sinh tham gia cac hoat dong vudn trudng cod
diém s cao hon trong mon Khoa hoc, thai do
tich cuc hon véi rau ct va thé hién trach nhiém
moi trudng 16 nét hon so v6i nhom ddi chimg.
Tiéu chuan Trudong hoc Sinh thai ASEAN (2021)
[10] hién dang 1a khung tham chiéu khu vuc
dugc ap dung tai nhiéu qudc gia Pong Nam A.
Tuy nhién, tai Viét Nam, mac du da c6 nhiing mo
hinh truong hoc xanh (T. H. Nguyén, V. N. Lg,
2020 [11]; Pham Thi Lan, 2019) [12], viéc tich
hop sau cac hoat dong vuon truong vao gido duc
mdi truong tich hop lién mén va hudng nghiép
bén viing van con mang tinh tu phat, thiéu cac

chi din chuyén mén dong bo va co s 1y luan da
nganh. Pac biét, chua c6 nghién clru nao déng
thoi phan tich so sanh nhiéu mé hinh quan tri
khac nhau trong cung mot do thi theo khung 1y
thuyét da chiéu.

Nghién ctru nay duoc thuc hién nham: i)
Phén tich thyc trang va hi€u qua cia md hinh
giao duc moi truong tich hop thong qua vuon
truong sinh thai tai ba truong dién hinh tai Ha
Noi; ii) Xac dinh cac yéu t6 thuan loi va rao can
dic thu theo bdi canh sinh thai-xd hoi cla timg
loai hinh truong; va iii) Dé xuit khung g1a1 phap
nhan rong m6 hinh gan véi gido duc moi trudng
tich hop va huéng nghiép bén viing, gop phan
dao tao “thé hé Net Zero” cho Viét Nam.

2. Co sé 1y luan va tdng quan tai liu

2.1. Vuon truong sinh thdi: ddc trung va bang
chitng hiéu qua

Vuon truong sinh thai (eco-school garden)
dugc phén bi¢t v6i vuon truong thong thudng
boi ba dac trung: 1) Thlet ké dua trén nguyén tic
Noéng nghiép truong tdon (Permaculture) bat
chu6e hé sinh thai ty nhién dé t6i wu hoa dong
nang luong va vt chét; ii) Tinh tudn hoan triét
dé - moi phu pham dugc tai ché tai chd; va iii)
Tich hgp su pham STEAM (Khoa hoc-Cong
nghé-K¥ thuat-Nghé thuat-Toan hoc), vuon la
khong gian hoc tap lién mén (Mollison, B, 1988,
[13] Permaculture, Williams, D. R., va Dixon,
P. S, 2013) [14].

Téng quan hé théng cua Williams & Dixon
(2013) trén 48 nghién ctu (1990-2010) bdo cao
tac dong tich cuc l1én diém s6 Khoa hoc d=
0,32-0,56), Toan hoc (d = 0,18-0,41) va phat
trién x4 hoi (d = 0,28-0,49). Ozer (2007) [8] va
Blair (2009) [9] x&c nhén céi thién nhan thac va
thuc hanh dinh dudng va thai d0 méi truong,
ddng thoi chi ra rang hiéu qua cao nhat khi vuon
duoc tich hop vao chuong trinh hoc chinh thirc
thay vi hoat dong ngoai khoa tu phat.

Nhin chung, cac danh gia trudc day chua:

i) Sir dung cong cu tam ly-gido duc chuan
hoa dé do luong thay d6i nhan thirc-thai d6-hanh
vi cua hoc sinh;
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ii) Phan tich so sanh da bdi canh quan tri;

iii) Xay duyng khung 1y thuyét da nganh lién
két sinh thai hoc, xd hoi hoc va su pham hoc.
Nghién ctru nay ké thira dit liéu sinh thai nén tir
NIFAM, dong thoi phat trién thém chiéu do luong
két qua gido duc, tao co s¢ bang chimg toan dién
hon dé dé xuat nhan rong mé hinh.

2.2. Nam khung 1y thuyét nén ting

Nim khung 1y thuyét dugc lwa chon theo
nguyén tic bd trg (complementarity), khong
chdng 1ap: i) Gaia + HES tao tang sinh thai hoc,
giai thich tai sao vuon truong 1la moéi truong hoc
tap hiéu qua; ii) Bourdieu tao t?mg xa hoi hoc,
giai thich co ché hinh thanh ning lyc va su khac
biét bdi canh; iii) Kolb tao tang su pham hoc, giai
thich quy trinh chuyén hoa kinh nghiém thanh tri
thirc; iv) Tu duy hé théng (Meadows) 12 bién dau
ra do duoc dong thoi 1a khung phan tich, va v)
Hoc qua trai nghiém - Chu trinh ELC. Mbi khung
1y thuyét duogc neo vé6i it nhit mot cong cu do
luong cu thé (xem Bang 2).

2.2.1. Gid thuyét Gaia (Lovelock, 1979)

Gia thuyét Gaia coi Trai DAt 1a mot thuc thé
song tr didu chinh, trong d6 cac thanh phan v
sinh va hitu sinh tuong tac dé duy tri diéu kién
su song (Lovelock. J.,1979, [15]). Vai tro trong
nghién ctru nay: cung cap nén tang triét hoc cho
muc tiéu hinh thanh nhén thirc sinh thai tong thé
& hoc sinh; duoc do ludng gian tiép qua thang do
CNS va EAL Trong bdi canh gido duc, vuon
truong sinh thai 1a “md hinh Gaia thu nhé”: hoc
sinh khong dimg ngoai hé thong véi tu cach ké
khai thac ma 12 mot “té bao” c6 trach nhiém duy
tri can bang.

2.2.2. Hé thong Con nguoi-Moi trong (HES)

Ly thuyét Hé théng Con ngudi-Méi truong
(Human-Environment Systems - HES) tép trung
vao mbi quan hé twong hd giira hé thong xa hoi
va hé thong sinh thai. Vai tro trong nghién ctru
nay: la khung phan tich cho su khac biét gitta ba
bdi canh trudng (d6 thi, ban do thi, nong thon
mién nui); duge do ludng qua thang do EAI
(Milfont & Duckitt, 2010, [16]).

2.2.3. Tw duy hé thong (Systems Thinking -
Meadows, 2008)

Tu duy hé théng (Systems Thinking,
Meadows, 2008, [17]) 1a kha nang nhin nhan sy
vat khong phai nhu cac thue thé tach biét ma la
cac phan tir trong mang luéGi tuong tac. Vai tro
trong nghién ctu nay: vira 1a khung phan tich hoat
dong gido duc, virala bién dau ra duge do truc tiép
qua bd cong cu Waters Center (2016, [18]), do do
¢6 vi tri trung tAm kép trong thiét ké nghién ctru.

2.2.4. Vén van héa va Tap tinh (Bourdieu, 1986)

Theo Pierre Bourdieu, von van hoa ton tai
dudi ba dang: trang thai cu thé hoa (tri thue, ky
ning), trang thai vat thé hoa (sach vo, cong cu)
va trang thai dinh ché hoa (bang cip) (Bourdieu,
P,1986, [19]). Khung Bourdieu 1a co so xay
dung thang do ECCI méi (xem muc 3.3.5) va
giai thich su khac biét vé két qua giira ba nhom
hoc sinh theo bdi canh kinh té-xd hoi. Nghién
ctru dua ra khai niém “Vén van hoa sinh thai” -
téng hoa hiéu biét vé thién nhién, k§ ning canh
tac bén vitng va y thirc bao tn tai nguyén.

2.2.5. Hoc qua trai nghiém - Chu trinh ELC
(Kolb, 1984)

Ly thuyét Hoc qua trai nghiém (Experiential
Learning Cycle, viét tit ELC) cua Kolb nhan
manh kién thic duogc kién tao qua chuyén hoa
kinh nghiém thuc té (Kolb, D. A. ,1984, [20]).
Vai tro trong nghién ctru nay: 1a khung su pham
nén tang bao trum toan b 26 hoat dong gido duc
(100% - xem Bang 2); cung cip quy trinh thiét
ké hoat dong chuan va giai thich “khoang cach
thuc thi” tai Hermann Gmeiner.

2.3. Khung khdai niém tich hop cia nghién cuu

Nim khung 1y thuyét trén khong hoat dong
ddc 1ap ma tao thanh hé thdng giai thich da ting:
tang sinh thai hoc (Gaia + HES) giai thich tai sao
vuon trudng tao ra moi trudng hoc tap hiéu qua;
tang x4 hoi hoc (Bourdieu) giai thich co ché hinh
thanh va tich lily ning lyc; tang su pham hoc
(Kolb) giai thich quy trinh chuyén hoa trai
nghiém thanh tri thac. Tu duy hé théng
(Meadows) vira 1a khung 1y thuyét vira 1a bién
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dau ra do dugc. Ba khung dau duoc gén véi ba
cong cu do luong cu thé: Gaia/HES => EAI,
Bourdieu => ECCI; Kolb => STEAM Rubric.

2.4. Khung chinh sach tai Viét Nam

Chuong trinh GDPT 2018 yéu cau tich hop
giao duc moi truong xuyén mdn va xac dinh
nang lyc “Thich tng v6i cude séng” 1a ddu ra bt
budc. Tiéu chudn Truong hoc Sinh thai ASEAN
(2021) cung cap 8 linh vyc hanh dong co thé
danh gia va chirng nhan. Chién lugc ting truong
xanh 2021-2030 va cam két Net Zero 2050 tai
COP26 dit ra khuon khé chinh sach vi mo ma
mo hinh vudn trudng sinh thai can tuong thich.

3. Phwong phap nghién ctru

3.1 Thiét ké nghién ciru: Héi tu song song
hon hop

Nghién ctru sir dung thiét ké hoi tu song song
(convergent parallel mixed-methods design,
Creswell & Plano Clark, 2018, [21]) trong khung
so sanh da truong hop (Yin, R. K, 2014, [22]).
Trong thiét ké nay, di liéu dinh luong va dinh
tinh dugc thu thap dong thoi trong cung mot giai
doan, sau d6 dugc tich hop & bude dién giai dé
tao buc tranh toan dién. Phuong phap dinh luong
(QUAN) cung cép bang ching vé hidu qua va
kich thudc hiéu luc; phuong phdp dinh tinh
(QUAL) giai thich co ché va diéu kién béi canh.
Thiét ké nay duoc lya chon vi cau héi nghién ciru
doi hoi ca hai loai bang chung: “liéu mé hinh c6
hiéu qua khong” (QUAN) va “tai sao va nhu thé
nao” (QUAL).

Vi thiét ké khong co6 nhom ddi chimg (pre-
post without control group) nghién cu’u thira
nhan va kiém soat c6 diéu kién cic yéu t6 gay
nhiéu sau:

1) Truong thanh ty nhién dugc kiém soat mot
phan qua viéc ba nhom tudi twong dong (11-15).
Tuy nhién, can thira nhan mot han ché phuong
phéap hoc quan trong: thoi gian can thi€p giira ba
truong khong dong nhat (Bang 1). Gia thuyét H1
dugc duy tri v6i bao luu thay ddi quan sat duoc

khong thé giai thich hoan toan bang truong thanh
ty nhién vi kich thudc hiéu lyc (d > 1 3) cao hon
dang ké so v6i cac nghién ctru nhom tudi twong
duong, kich thudc hi€u lyc khac nhau giira cac
truong c6 thé phan 4nh mot phan tac dong cua
thoi gian can thiép dai ngin khac nhau, chir
khong chi don thuan 1a tic dong ciia bdi canh xa
hdi-sinh thai (xem thém Muc 5.4).

ii) Tac dong cua gido vién va gia dinh: dugc
kiém soat glan tiép qua phan tich dinh tinh vai
36 phong van. Gia thuyét H2: Tac dong gido vién
la trung gian (mediator), khong phai nguyén
nhan doc 1ap - duoc hd trg boi bf?mg chung
khoang cach thuc thi tai Hermann Gmeiner khi
ddi gigo vién;

iii) Hi€u tng lich st (history - COVID-19,
chinh sach): khong kiém soat dwoc hoan toan;
duoc thira nhan 14 han ché;

iv) Self-report bias: dwoc giam thiéu bing quan
sat true tiép hanh vi (nhét ky 8 tuan) va do luong
nang suat vat Iy (kg/ m?) doc 1ap vai tu béo cho.

3.2. Lya chon dia diéem va mau nghién curu

Ba trudng duoc chon theo nguyén tic chon
mau c6 muc dich 1y thuyét (theoretical purposive
sampling) dé dai dién ti da cho sy da dang vé
loai hinh quan tri va boi canh sinh thai-xa hoi tai
Ha Noi (Bang 1). Tiéu chi lga chon: i) Vuon
truorng dang van hanh > 1 chu ky; ii) C6 du co s&
ha ting d¢é trién khai cong cu do ludng; iii) Pai
dién cho ba bdi canh quan tri khac nhau; iv) Cé
ddi tac nghién ctru ho tro tiép can.

Mau dinh lugng: téng N=213 hoc sinh
(Genesis n=87, Hermann Gmeiner n=72, PTDT
Noi trii n=54), tir 16p 6-9 (tudi 11-15). Tinh toan
¢ mau theo Cohen (1988) [23]: v6i 0=0,05,
power=0,80 va d=0,50 (hi¢u luc trung binh), c&
mau tbi thiéu cho paired t-test 12 34/nhom - tat ca
ba nhom déu vuot ngudng ndy. Mau dinh tinh:
12 giao vién (4/trudng), 6 can bd quan ly
(2/truong), 18 phu huynh (6/truong) va 3 dai
dién doanh nghiép ESG tham gia phong van sdu;
3 nhom tép trung (1/truong, moi nhom 8-10
thanh vién). Ba dia diém c6 su khéc biét dang ké
vé diéu kién tu nhién: Genesis School (Nam Tir
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Liém): vi khi hau d6 thi ddc dién, nhiét do trung
binh cao hon 1,5-2 °C so véi vung ngoai 6 (dao
nhiét d6 thi) d4t san l4p nghéo hiru co - giai thich
nang suat thap nhat (0,8 kg/m?) bét chap dau tu
ha tang cao nhat. Hermann Gmelner (Cu Gidy):
d4t do thi cai tao, wu thé vé tlep can vt tu hiru

co tu chuong trinh SOS. PTDT Ngi tra Ba Vi:
diéu kién ty nhién thuan loi nhét - dat d6 bazan
giau hitu co, vi khi hiu mat mé (cach vudn qubc
gia Ba Vi khoang 5 km), d6 am cao hon 15-20%
- giai thich ning suat vuot trdi (2,3 kg/m?) va sb
loai thién dich cao nhét (11 loai).

Bang 1. Bic diém dinh lugng cia ba truong nghién ciru

Tiéw chi Trudng pho thong Trudng pho thong Truong Pho thong
Genesis Hermann Gmeiner Dan tdc Noi tria Ha No6i
. n & Béan cong/Thién nguyén Cong lap noi tra dan
+2+ ;o ¥ y L3 .
Loai hinh Tu thyc lién cap 1+2+3 (SOS) chp 14243 tc thidu s
Dia diém Nam Tur Liém, Ha No6i Cau Giay, Ha Noi Ba Vi, Ha Noi

Tdng dién tich khudn vién 12.600 m? 11.000-12.000 m? 41.681-43.748 m?
2 2 _ 211A
Dién tich vudn trudng 1400 m*+ 852 m 2.000 m? 30-50 m/1o
mai xanh thuc nghiém
. % (vine 15i

Ty 16 vuon/tdng dién tich 17,9% 16,7-18,2% =0,1% (ving 1di thyc
nghiém)
R . . . 200-250 hoc sinh
Quy mo6 hoc sinh 800-1.000 hoc sinh 1.000 hoc sinh (100% DTTS)

Si 50 16p trung binh

25-30 hoc sinh/16p

35 hoc sinh /16p

25 hoc sinh /16p

Sb hoat dong giao duc

9 hoat dong (3 giai doan)

9 hoat dong (3 giai doan)

8 hoat dong (3 giai

vuon/nam doan)
S0 gido vién dugc dao tao 8 gido vién 6 wido vien 4 ido vien
STEAM/PBL (theo bao cio NIFAM) glaov graov
ST D 45 loai .. 80 loai (vuon TN +
86 loai cdy dugc ghi nhin (vuon + mai xanh) 30 loai vuon qudc gia 1dn cin)
_ LOTUS Gold: tiét kiém - R . R
Chi s6 xanh dat duoc 47.9% nuée, 51% NL Chua c6 chirng nhén Chua c6 chltng nhén
Giai thuong/Chling nhan Truong Sinh thai Chua dat Chua dat

ASEAN 2024, 2025

Ngudn tai chinh viron

Tu nhan + Dy 4n
NIFAM

SOS International +
NIFAM

Ngén sach Nha nudc +
NIFAM

Thoi gian theo ddi (thang)

27 thang
(11/2023-2/2026)

19 thang
(7/2024-2/2026)

4 thang
(10/2025 -2/2026)

Ghi chu: Thoi gian can thi€p duoc tinh tir TO (thoi diém do ludng ban dau trude can thiép) dén T1
(thang 2/2026). Su chénh léch dang ké vé thoi gian can thiép gilta ba truong (4-27 thang)

1a bién gay nhiéu can luu y khi dién giai va so sanh két qua.

3.3. Cong cu do luong dinh lwong

Nam nhom céng cu do luong dugce lya chon
theo nguyén tic neo ly thuyét (theoretical
anchoring): CNS dén muc tiéu NDD (khung
Gaia/HES); EAI dén thay doi thai d6 moi truong
(khung HES); Systems Thinking dén bién dau ra
tryc tiép (khung Meadows); Rubric STEAM dén
nang luc su pham (khung Kolb/GDPT 2018);

ECCI dén von van hoa sinh thii (khung
Bourdieu). Tt ca cong cu da cong bd (trir ECCI)
duoc lya chon vi: 1) Co béng churng do tin cdy va
gia tri trong bdi canh chau A; ii) Phu hop Iira tudi
11-15; va iii) C6 thé trién khai trong 45 phit.
ECCI do nhom tac gia tu xay dung vi chua co
thang do hién hanh nao do luong dong thoi ba
chiéu tri thire-ky ning-y thirc bao ton theo ly
thuyét Bourdieu trong bdi canh vuon trudng.
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Can thira nhdn ring cung mot tip miu
(N=213) dugc sir dung dé vira kiém dinh thang
do ECCI vura danh gia hiéu qua can thi¢p. Day la
han ché phuong phap hoc c6 thé tao ra vong tron
xé4c nhan (circular validation). Nghién ciru tiép
theo can kiém dinh ECCI trén mau déc 1ap (=300
hoc sinh) trudc khi st dung nhu cdng cu danh
gia chinh thirc.

3.3.1. Thang do Két néi véi Thién nhién

Thang do Két ndi v6i Thién nhién -
Connectedness to Nature Scale - CNS (Mayer &
Frantz, 2004, [24]) do ludng mirc d6 cam thiy
ban than 1a mot phﬁn cua ty nhién, g6m 14 muc,
Likert 1-5. Ban dich tiéng Viét duoc kiém chung
boi nhom nghién ciru qua quy trinh dich thuat
nguoc (back-translation) va pilot voi n=30 hoc
sinh ngoai mau (Cronbach a=0,81). Py 14 bién s6
truc tiép do ludng muc tiéu NDD cta nghién ctru.

3.3.2. Bdng kiém Thdi do Méi truong

Bang kiém thai do mdi truong
(environmental attitude inventory -EAI)
(Milfont & Duckitt, 2010) [16] gdm 24 muc trén
3 tiéu thang: Bao ton thién nhién, St dung thién
nhién va Hanh vi than thién moéi truong; Likert
1-6; Cronbach a trong nghién ctru nay = 0,82-
0,87. EAI do ludng truc tiép thay ddi thai do theo
khung HES.

3.3.3. Pdnh gia Tw duy Hé thong

Panh gia Tu duy Hé théng (Systems
Thinking Assessment) sit dung Bo cong cu 12
tinh hudng cia Waters Center for Systems
Thinking (2016) dé danh gia ba nang luyc: nhén
dién mbi quan hé nhan qué (4 tinh hudng), nhan
dién vong phan hdi (4 tinh hudng) va nhan dién
hanh vi xuat hién (4 tinh huéng); diém 0-3/tinh
hudng, téi da 36. Ban Viét héa duoc tham dinh
boi hai chuyén gia gido duc (ICC = 0,89).

3.3.4. Rubric danh gia nang luc STEAM

Rubric tu xay dyng gdm 5 tiéu chi (Quan sat
khoa hoc, Tinh toan va Dit liéu, Thiét ké k¥
thuat, Biéu dat nghé thuat, Toan hoc ing dung)
x 4 murc d6 (0-3), diém tdi da 15. Pugc tham dinh
noi dung boi 3 gido vién cot 15i va kiém tra do
tin cdy gilta nguoi danh gid trén 20 bai mau
(ICC=0,84).

3.3.5. Chi s6 Von van héa sinh thdi (Eco-
Cultural Capital Index - ECCI)

ECCI dugc phat trién trong nghién ctru nay
nham l4p khoang tréng do ludng: chua co thang
do nao lwong hoa ddng thoi ba trang thai von vin
hoa cia Bourdieu (1986) trong bdi canh sinh thai
hoc. Thang do duoc xiy dung qua bon bude: 1)
Thiét ké 36 muc ban dau dua trén ba trang thai
cu thé hoa/vat thé hoa/dinh ché hoa, c6 dbi chiéu
v6i chudn dau ra ciia Chuong trinh GDPT 2018
moén Sinh hoc va Hoat dong trdi nghiém; ii)
Tham dinh ndi dung béi nam chuyén gia (hai
giao su gidao duc hoc, hai nha sinh thai hoc, mot
chuyén gia do luc‘mg) theo chi s6 CVR (Content
Validity Ratio), gitr lai 18 muc dat CVR > 0,80;
iif) Kiém dinh céu trac bang phan tich nhan to
khing dinh (CFA), x4c nhan cau trac 3 nhan t6
v6i do phu hop t6t (CFI = 0,93; RMSEA = 0,06;
SRMR = 0,05); iv) Kiém tra do tin cdy ndi tai,
Cronbach a = 0,79-0,84 cho tirng tiéu thang,.

Phién ban cubi gdm 18 muc, thang Likert 1-
5, chia thanh ba tiéu thang: Tri thitc sinh thdi cu
thé héa (6 muc - embodied, vi du: nhan biét loai
cdy, hiéu chu trinh dinh dudng); Kj nang canh
tde vt thé héa (6 muc - objectified, vi du: thuc
hanh 0 phan, thiét ké vuon); Y thire bdo ton dinh
ché héa (6 muc - institutionalized, vi du: hiéu
chinh sach méi trudng, nhan dién gia tri di san
sinh thai). Can luu y rang do cing mot mau (N =
213) dugc sir dung cho ca xay dung 1an danh gia
can thiép, gia tri hoi tu va phan ky cua ECCI can
dugc kiém dinh thém trén mau doc 18p trong cac
nghién ctru tiép theo.

3.4. Quy trinh thu thdp dir liéu

Do thoi diém trién khai vuon trudng khac
nhau theo tirng dia diém, TO dugc xac dinh riéng
biét cho mdi trudng. Thoi gian can thiép khong
ddng nhat nay 1a dic diém cb hiru coa thiét ké
nghién ctru, xudt phat tir thuc té trién khai vuon
truong theo lich trinh cua tung trudong trong
khudn kho dy an NIFAM va dugc thira nhan 1a
han ché phwong phap hoc quan trong tai Muc
5.4. Tat ca nam cong cu dugc dién dong thoi tai
mdi thoi diém, trong gid hoc chinh khéa dudi sy
giam sat cua gido vién dugc dao tao. Thoi gian
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hoan thanh trung binh: 45 phut/lan. Kiém tra ty
1€ hoan thanh (completion rate): Genesis 94,6%,
Hermann Gmeiner 92,3%, PTDT Noi tra 96,4%;
dir liéu thiéu dugc xir Iy bang MICE (Multiple
Imputation by Chained Equations).

Dir liéu dinh tinh dugc thu thap qua: i) quan
sat tham gia tai tung truong trong toan bd thoi
gian can thi€p tuong Ung: Genesis: 27 thang;
Hermann Gmeiner: 19 thang; PTDT Néi tra: 4
thang, véi tong thoi gian quan sat tich liy wdc
tinh theo thuc té trién khai tai timg dia diém; ii)
Phong véan sdu véi 36 ngudi tham gia (12 gido
vién, 6 can by quan ly, 18 phu huynh); iii) Ba
nhém tap trung (8-10 nguoi/nhom). Dir liéu thir
cap gém: bao céo ki thuat NIFAM, hd so hoat
dong giao duc, nhat ky quan sat hanh vi canh tac
(8 tuan cudi mdi chu ky), sb liéu nang suét vuon
va chi s6 sinh thai.

3.5. Phan tich dir liéu

3.5.1. Phan tich dinh luong

Phan tich mo ta (mean, SD) dugc bao cao
cho tit ca bién tai TO va T1. Kiém dinh palred t-
test hai dudi duoc sir dung dé so sanh diém
trudc-sau trong tung trudng, véi ngudng y nghia
0=0,05 va hiéu chinh Bonferroni cho da so sanh.
Kich thudc hiéu luc duoc tinh theo Cohen's d =
(M _post - M_pre) / SD_pooled; phan loai theo

Cohen (1988): nho d<0,2, vura 0,2<d<0,5, 16n
0,5<d<0.8, rat 1on d>0,8. Dé so sanh giita ba
truong, ANCOVA mdt chidu véi diém TO lam
bién kiém soat (covariate) dugc ap dung. Dit liéu
ning sudt vuon va tan suat hanh vi dugc phan
tich mo ta véi ty 16 thay d6i phan trim (%). Tat
c4 phan tich thuc hién bang SPSS 26.0.
3.5.2. Phan tich dinh tinh

Dit liéu dinh tinh dugc phan tich theo
phuong phap ma héa cha d& (thematic coding)
hai vong (Braun va Clarke, 2006 [26]): vong 1
dung a priori coding véi 5 khung 1y thuyét lam
hé thong phan loai ban dau; vong 2 ap dung
inductive coding dé nhéan dién chii & méi. Tinh
déang tin cy duoc kiém tra qua dong thuén giita
hai nha nghién ctru doc lap trén 20% dir liéu
(Cohen's [23]k = 0,78, mirc dong thuén cao).

3.5.3. Tich hop QUAN-QUAL

Hai ludng dit liéu dugc tich hop theo nguyén
tac trinh bay tich hop (Creswell va Plano Clark,
2018 [21]): két qua dinh luong (diém s, d) duoc
dat canh bang chirng dinh tinh twong ung (trich
doan phong van, quan sat) dé kiém tra su hoi tu
hodc phan ky, lam rd co ché dimg sau cac con s6.
Ma tran 4nh xa ly thuyét * hoat dong (Bang 2) la
cong cu tich hop trung tam, két ndi dong thoi ca
ba tang phan tich.

Bang 2. Ma tran anh xa ly thuyét va hoat dong gido duc

) Egﬁgﬁ Trudng phd théng | Truong phd théng | Tong TV 16
Khung ly thuyét P "8 | Hermann Gmeiner Dan tdc Noi tra HD ép Z ”
Genesis (n=9 HD) (n=8 HD) dun (%)
(n=9 HD) ng

Gia thuyét Gaia 4 3 4 11 423
HES (Human-Environment 3 4 3 10 38.5
Systems)
Tu duy h¢ thong 5 4 3 12 46,2
Von van héa & Tap tinh 4 5 5 14 53.8
(Bourdieu)
Hoc qua trdi nghiém - ELC
(Kolb) 9 9 8 26 100,0
Trung binh HP/ly thuyét 5,0 5,0 4,6 14,6 56,2
(N=26 hoat dong, tong 3 trudng)

Ghi chi: Mi hoat dong c6 thé duge ma hoa theo nhiéu khung 1y thuyét (khong xung khéc). ELC (Kolb) 4p dung
cho 100% hoat dong vi day 1a khung su pham nén tadng bao trum toan bd quy trinh gido duc vuon truong.
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4. Két qua dao dong tir 16n (d=1,36 cho EAI tai PTDT Noi
tra) dén rat 16n (d=2,83 cho Rubric STEAM tai
Genesis), vuot xa ngudong “hiéu lyc 16n” cua
Cohen (d>0,8) trong tat ca truong hop. Hanh vi
canh tac bén viing - dugc do qua nhat ky quan
sat 8 tuan - ting tir 300% (PTDT Noi tra) dén

4.1. Chi s6 dinh luong dau ra gido duc: Téng
quan ba truong

Bang 3 trinh bay két qua do luong trudc-sau

can thiép cho tat ca nam bién dau ra tai ba truong.
Tat ca thay d6i déu c6 y nghia thong ké (p<0,01)
sau hiéu chinh Bonferroni. Kich thudc hiéu luc

457% (Hermann Gmeiner) so voi mirc nén.

Bang 3. Két qua do luong dinh luong trude-sau can thiép (TO va T1) theo truong va bién du ra

, fruon PRO |y ong phd Trudng phd Ghi chi/
Nhoém chi s Cong cu do luong Gene §1 s thong Hermann thong Dan toc Nguon tham
(N=87) Gmeiner (N=72) | Noi tri (N=54) chiéu
e Connectedness to Pre: 2,8+0,6 . .
1\/’;?3;2?1] Nature Scale (Mayer Post: Pre: 2,6+0,7 Post: }fé:ti’gi%i pi t(zz’;)t‘l sTI;]?;l;Zd
nhién (CNS) & Frantz,. 2004); 14 3,9+0,5 3,740,6 (A=+1,1) (A=+’0 7)’ dié;n 125
muc, Likert 1-5 (A=+1,1) ’
Environmental
2. Thai do Attitude Inventory - Pre.p3,4t'i0,8 Pre: 3.240.9 Post: Pre: 4,1+0,7 p<0,01;
modi truong | EAI rat gon (Milfont 4 60;0‘7 4r;[0, 7 A’= n 10 Z) Post: 5,0+0,6 Cronbach
(EAD) & Duckitt, 2010); 24 ( A’= +1’2) m ’ (A=+0,9) a=0,82-0,87
muc, Likert 1-6 ’
Systems Thinking Pre: 1,3+0,4 Pre: 1.540.5 )
3. Tu giuy Assessment (Waters Post: Pre: 1,2+0,5 Post: Post.' 2’ ) i(; 4 p<Q,01; Piém
hé thong Cente;, 20167); 12 2,14+0,5 2,0+0,4 (A=+0,8) (A;+’O 7)’ toida=3
tinh huong, diém 0-3 (A=+0,8) ’
< 'Rubr‘1 ¢ danl.lAgla du Pre: 1,8+0,5 Diém ti da =
4. Nang lyc | an vuon (5 tiéu chi x ] . . Pre: 2,0+0,5 . _

2 . N Post: Pre: 1,7+0,6 Post: ) 3; ICC=0,84
thuc hanh 4 mtrc); tu xay dung 311404 3.040.5 (A=+1,3) Post: 3,2+0,4 (gifta 2 GV
STEAM theo khung GDPT il s ’ (A=+1,2) giua 2

2018 (A=+1,3) danh gia)
5. Vén van Thang do ECCI tu Thang do
hoa sinh thai xdy dung gom 18 Pre: 2.140.6 moi;
(Eco- muc (3 ti€u thang: tri 'Po’st' ’ Pre: 2.0+0.7 Post: Pre: 3,240,6 Cronbach
Cultural thirc sinh thai, k¥ 36 iO. 5 3 S.iO’ 6 A’: 1 5)' Post: 4,4+0,4 0=0,79-0,84;
Capital nang canh tac, y thire ( A’: 1 ’ 5) T ’ (A=+1,2) CFA fit:
Index - bao ton); ’ CFI=0,93,
ECCI) Likert 1-5 RMSEA=0,06
Observation A A A
6. Hanhvi | checklist (10 hanh | %% MY/ 0 7 Hviin - | 12 HV/udn — | DY tren ohat
canhticbén | vi) VA 3,9 HV/tudn 48 HV/wan | AR 2
viing tan suat/tuan qua N (+457%) (+300%) .
nhit ky GV (+438%) chu ky

Ghi chu: p<0,01 (paired t-test, hai dudi, hiéu chinh Bonferroni); A =M _post - M_pre; N=87 (Genesis), N=72

(Hermann Gmeiner), N=54 (PTDT Nai trt); Dit liéu thiéu dugc xir Iy bang MICE.
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4.2. Kich thuoc hiéu lyc va so sanh gitka ba truong

Bang 5 tong hgp Cohen's d cho ting bién va
timg trudng. Genesis co d trung binh cao nhat
(2,15), phan 16n dugc giai thich béi mic nén
thip hon (diém TO thap nhét trong ba truong) va
cuong do can thiép cao (ha ting LOTUS Gold, 9
hoat dong bai ban). PTDT Noi tr, mac du cé d
thap hon vé tuyét doi (1,87), lai dat diém T1 cao
nhat trén CNS (4,3/5,0) va ECCI (4,4/5,0), phan
anh v6n vian hoa sinh thai sdn c6 cao hon tir bdi
canh ban dja. Phan tich ANCOVA cho thiy sy
khac biét giita ba trudng & T1 (sau khi kiém soat
T0) c6 ¥ nghia thong ké cho CNS (F(2,210)=8,4,
p<0,001) va ECCI (F(2,210)=12,1, p<0,001),
nhung khong cé y nghia cho Systems Thinking
(F(2,210)=1,9, p=0,15), goi y rang vudn truong
sinh thai nang cao tu duy hé théng mot cach dong
déu hon bt ké bdi canh. Can luu y 13: d trung
binh tai PTDT Ni tra (1,87) dugc tao ra chi sau
4 thang can thiép, ngan hon nhiéu so véi Genesis
(27 thang, d=2,15) va Hermann Gmeiner (19
thang, d=1,91). Néu ding nhu vay, day 1a ket qua
dang ké vé hi€u qua trong thoi gian ngan kha
ning nhd vén van hoa sinh thai ban dia sin co
cao. M6 hinh ANCOVA di kiém soat dugc diém
TO ban dau, nhung khong kiém soat duoc thoi
gian can thiép (duration of intervention). Do do,
su khac biét d gita cac truong phan anh dong

thoi ca tac dong cia bdi canh xd hoi-sinh thai
(contextual effect) va tac dong ctia do dai can
thiép (duration effect); hai yéu t6 nay khong thé
phan tach hoan toan trong thiét k& hién tai.

4.3. Két qua dinh tinh: Co ché hinh thanh Eco-
Habitus theo boi canh

“Habitus” Bourdieu, P. (1986) [19], nha xa
ho6i hoc nguoi Phép chi hé thong cac cau tric tim
ly duoc ndi tdm hoa: thoéi quen suy nghi, cam
nhéan va hanh ddng ma mot ca nhan tich lily qua
qua trinh séng trong mot méi truong xi hoi cu
thé. Habitus khong phai quy tic duoc hoc thude
ma 1a “ban nang thr hai” nguoi ta hanh dong
theo n6 mot cach ty nhién, khong can suy tinh.
“Eco” (tu tleng Hy Lap oikos ngdi nha, moi
truong séng) gan véi sinh thai hoc va méi trudng
tu nhién. Eco-Habitus chi hé thong thoi quen, tu
duy va hanh vi sinh thai dugc ndi tdm hda sau,
dén mirc tro thanh phan ty nhién trong cach mot
ngudi cam nhén va tng xtr voi thé gidi tu nhién,
khong can nhic nhd hay ép budc tir bén ngoai.

Phén tich dinh tinh qua quan sat va 36 phong
vén tiét 16 ring cting mdt muc ting diém sb dinh
luong nhung dugc tao ra bdi ba co ché khac
nhau, phan anh ba hinh thai Eco-Habitus dac thu.
Bang 6 tong hop cac dic trung dinh lugng va
dinh tinh theo tirng mé hinh.

Bang 4. Tich hop két qua dinh luong va dinh tinh

Bing ching dinh tinh hoi tu

Giai thich co ché

87% hoc sinh Dao/Muong “tu
hao hon vé thién nhién”
(*=28,4, p<0,001).

Tieép xic hang ngay + ban sac ban
dia khuéch dai két noi cam xuc.

GV HG: “Vuon la noi duy
nhat HS SOS khong cam thay

Vuon binh dang hoa von sinh thai
bat ké xuat than gia dinh.

Phan tich vong phan hoi xuét
hién tu phat trong 71% buoi

Canh tac thyc hanh kich hoat tu duy
nhan qua dong nhat bat ké boi canh

Hoc sinh 16p 8 Genesis: “Em
muodn lam app theo doéi suc

Bién daura | Két qua dinh luogng (d)
gg?hﬁ? A=+0,97 trung binh;
o d=1,49-1,91
nhién
E\(;ailh\gzn A=+1,4 trung binh;
sinh thai d=2,30-2,68 khéc biét”.
Svsioms | A=H0.77; d=1,50-177
Tgi i | (khong khéc bigt giita 3
& truong, p=0,15) quan sat.
Rubric A=+1,27; d=2,36-2,83
STEAM (cao nhat) Kkhoe dAt”.

Vuon la lab thuc hglnh STEAM tu
nhién; muc nén thap tao hi¢u Gng
tuong phan manh.

Ghi chu: (theo céach tich hop cua Joint Display - Creswell & Plano Clark, 2018 [21]).
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Bang 5. Tém tat kich thudc hiéu luc (Cohen's d) theo bién dau ra va truong

Bién diu ra Genesis HG PTDT NTr A Trung binh Murc hiéu luc
] A (d) A (d) (d) A (Cohen's d)
CNS - KEUnOL NN |y 1 (@-1.91) | +11 (d=164) | +0.7(d=149) | 4097 Lon (d>0.8)
om0 MO 12 @158) | H13(@153) | H09@136) | L3 | Lon@08)
Systems Thinking +0,8 (d=1,77) | +0,8 (d=1,71) | +0,7 (d=1,50) +0,77 Lén (d>0,8)
Nang luc STEAM N _ _ Lo1x
(Rubric) +1,3 (d=2,83) | +1,3(d=2,36) | +1,2(d=2,72) +1,27 Rat 16n (d>2)
ggﬁhm Von van héa |y 568y | +1,5(d=232) | +1,2(d=2,30) | +140 | Rétlén (d>2)
gsﬁ/htua‘s) canh tic  (hoc +3,5 (+438%) | +3,2(+457%) | +3,6 (+300%) | +343(+398%) -
Ghi cht: Phan loai: d<0,2 nho; Q,2-O,5 \(L‘ra; 0,5-0,8' 16n; >0,8 rt 16n (Cohen, 1988) [23].
Tat ca d déu>1,3 (“rat 16n”).
Bang 6. So sanh dic trung Eco-Habitus va cac chi s dinh luong theo ba mé hinh
Tiéu chi Genesis School Hermann Gmeiner PTDT Nbi tra Nguon 1y thuyét
U , Kinh té tuan hoan Hoc tap qua du an Bao ton tri thirc Yin (2014)
Mb hinh chu dgo d6 thi (PBL) bin dia [25]
Loai Eco-Habitus | Habitus cong ngh¢- | Habitus chita lanh-hoa | Habitus di san- Bourdieu (1986)
hinh thanh khoi nghiép nhép ban sac dan tdc [19]
Von van hoéa Von cong ngh¢ & Von xa hoi & long Von di san Bourdieu (1986)
chu dao thict ke trac an & ban sac [19]
Ung dung Gaia Vuon la thuc thé Vuon 1a cdng dong Vuon la ving Lovelock (1979)
noi bat nang luong tuong sinh dém bao ton [15]
Phan hoi HES Toi wu héa vikhi | Can thi€p dinh dudng | Sinh ké dya trén Liu et al. (2007)
chinh hau hoc duong rung [22]
Giai doan ELC Active Concrete Exberience Reflective Kolb (1984)
manh nhat Experimentation XP Observation [20]
ECCI trung binh 3,6/5,0 3,5/5,0 4,4/5.0 Nghién ciru nay
sau can thiép
CNS trung binh sau Mayer & Frantz
can thiép 3,9/5,0 3,7/5,0 4,3/5,0 (2004) [24]
Cohen's d trung A
binh (5 bién) 2,15 1,91 1,87 Nghién ctru nay

4.3.1. Genesis:

khoi nghiép

Dir liéu quan sat ghi nhén 73% hoc sinh
Genesis chu dong st dung dién thoai dé tra ctru
thong tin khoa hoc trong gio lam vuon (so voi
23% tai Hermann Gmeiner va 12% tai PTDT
Nbi tra), phan anh von cong nghé cao cua gia
dinh hoc sinh tu thuc. Diém ECCI tiéu thang “tri

Eco-Habitus-cong nghé

d=2,9), trong khi tiéu thang “y thirc bao ton” ting
khiém tén hon (+1,2 diém, d=1,7). Mot hoc sinh
(16p 8) chia sé: “Em khong biét dat ¢6 vi khuan
cho dén khi lam IMO. Bay gio em muén lam
App theo dbi sirc khoe dat.” Cau nay minh hoa
su dich chuyén tir tu duy ngudi ding (consumer
mindset) sang tu duy hé thng, diéu ma diém
Systems Thinking ting 0,8 diém xac nhan.

thirc sinh thai” tang manh nhét (+1,8 diém,
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4.3.2. Hermann Gmeiner Eco-Habitus chira
lanh, hoa nhap

Piém CNS cua nhém hoc sinh SOS (n=9)
taing manh hon dang ké (A=+1,4) so v6i nhom
cong ddng (A=+1,0), goi ¥ rang boi canh yéu thé
khuéch dai tic dong tim Iy ctia trai nghiém thién
nhién. Nhat ky quan sat ghi nhan sy chuyén dbi
1d rét trong hanh vi: hoc sinh SOS tir chd tranh
tiép xuc dat (ghi nhan & 7/9 em tai TO) sang chu
dong huéng dan ban cung 16p ky thuat u phan
(ghi nhan ¢ 8/9 em tai T1). Gido vién chi nhi¢m
nhan xét: “Vuon 1a khoéng gian duy nhat cac em
SOS khéng cam thiy khéac biét.” Diém EAI tiéu
thang “hanh vi than thién moéi truong” tai
Hermann Gmeiner c6 mirc ting cao nhat trong
ba truong (A=+1,5, d=2,1).

4.3.3. PTDT No¢i tru: Eco-Habitus di san,
ban sdc

Hoc sinh PTDT Noi tri khéi dau véi diém
ECCI cao nhét (pre=3,2/5,0) nhung diém CNS &
muc trung binh (pre=3,6/5,0), phan anh su bat
can béang gitra tri thirc ban dia sin c6 va y thirc
vé gia tr1 ctia n6 trong bdi canh hlen dai. Sau can
thiép, tiéu thang ‘y thire bao tdn dinh ché hoa”
ting manh nhét (+1,4 diém, d=2,5), twong tng
véi viée tri thirc dan gian dugc in 4n thanh hoc
liéu va duogc cac nha khoa hoc tir Pai hoc Bonn
cong nhan. 87% hoc sinh Dao va Mudng cho biét
ho “tyr hao hon vé tri thirc to tién” sau can thiép
(so véi 34% trude can thi€p, chénh léch c6 ¥
nghia théng ké: ¥ (1) = 28,4, p<0,001). Ning
suét vuon thue nghiém dat 2,3 kg/m?*/nam - cao
nhit trong ba truong - nho diéu kién ty nhién va
kién thirc canh téc ban dia.

4.4. Chi $6 sinh thai vueon truong: Bang ching
vat ly

Bén canh cac chi s6 tam Iy-gido duc, nghién
ctru ghi nhan bién dbi sinh thai vat 1y cua ba
vuon truong: 1) Ty 18 rac hitu co dugce tai ché tai
chd dat 68-91% (muc tiéu ASEAN EcoSchools:
>50%); ii) SO loai thién dich tang tir 0-2 loai (T0)
1én 4-11 loai (T1), cho thay su phuc hdi da dang
sinh hoc chtic nang; va iii) Tai Genesis, h¢ théng
thu gom nudc mua tiét kiém 80,9% nudc sach

cho tuéi cdy, day 1a chi s dinh luong duoc xéac
thuc doc 1ap qua chung chi LOTUS Gold. Cac
chi sb sinh thai vét Iy nay cung cip 16p bang
ching doc 1ap (khong dwa vao tu béo cao) bd
sung cho cac thang do tam ly-giao duc.

5. Théo luan

5.1. Eco-Habitus - Bang chimg cho ludn diém
“khong co mé hinh mot co viea tat ca”

Két qua ANCOVA cho thiy sy khac biét co
vy nghia gilta ba truong trén CNS va ECCI
(p<0,001) ngay ca sau khi kiém soat muc nén,
trong khi Systems Thinking khong khac biét
(p=0,15). Piéu nay cung cip bang ching dinh
lrong manh mé& cho hai két luan: i) Tu duy hé
thong 14 két qua dong nhat nhit: vuon trudng
sinh thai 12 méi trudng hiéu qua nhu nhau dé phat
trién nang luc nay bat ké bdi canh; va ii) Vén vin
héa sinh thai va két ndi thién nhién duoc dinh
hinh boi bi canh - day 13 noi ba Eco-Habitus tao
ra ba con duong khac nhau. Ung dung khung
Bourdieu giup g1a1 thlch co ché: mdi trudong
chuyén hoa loai “v6n” sén c6 cua hoc sinh (cong
nghé, xa hoi, ban dia) thanh Eco-Habitus theo
logic riéng cua truong do.

52 Tich hop STEAM va khoang cach thuc thi:
Bang chirng va ham y

Két qua Rubric STEAM c6 d cao nhét trong
tat ca cac bién (1,20-2,83), goi y rang vuon
truong dic biét hiéu qua trong phat trién nang luc
STEAM thuc hanh. Tuy nhién, phan tich dinh
tinh tiét 16 “khoang cach thuc thi” dang ké: tai
Hermann Gmeiner, giai doan khai quat hoa ly
thuyét (AC) trong chu trinh Kolb dugc ghi nhan
chi & 33% hoat dong (3/9), thap hon so v6i 56%
tai Genesis va 50% tai PTDT Noi tra, tuong quan
nghich véi viée thay d6i gido vién phu trach cau
lac by lam gian doan chu trinh phéan tu. Pay la
bang ching dinh luong, dinh tinh héi tu cho
khuyén nghi: dao tao gido vién vé k¥ thuat phan
tu (reflective questioning) 1a diéu kién can dé
duy tri hiéu qua ELC.
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5.3. Han ché va 19 trinh nghién ciru tiép theo

Nghién ctru ¢6 bbn han ché can thira nhéan:
i) Thiéu nhom dbi ching (control group) thiét ké
trude-sau khong c6 ddi chimg gidi han kha ning
suy dién nhan qua; khong thé loai trir tic dong
cua truong thanh ty nhién (maturation) hoac hiéu
tmg lich sir (history effect); ii) C& mau nhé
(N=213) du dé phat hién hiéu luc 16n nhung chua
du cho phan tich da bién phtrc tap hodc kiém dinh
mo hinh ciu tric (structural equation modeling,
SEM); iii) Ba truong déu dugc hd trg tir NIFAM
c6 thé tao ra thién 1¢ch lya chon (selection bias),
han ché kha nang tong quat héa; iv) ECCI la
thang do m&i, can kiém ching thém vé gia tri hoi
tu va phan ky (convergent and discriminant
validity) trén mau doc 1ap. v) Thoi gian can thiép
khong dong nhét giita ba truong (4-27 thang).

6. D¢ xuit md hinh gido duc mai truomg tich
hgp c6 co sé bang chirng

6.1. Nhom gidi phap ky thudt: Phdn ving
Permaculture theo dac thu sinh thai

Dua trén hiéu qua thyc chung (d = 1,87-2,15
trung binh), nghién ctru dé xuat quy hoach khong
gian vuon truong theo mo hinh phan ving
Permaculture 5 ving (Bang 7). Hiéu qua cia mo
hinh nay duoc hd trg béi dit liéu ning suit (0,8-
2,3 kg/m*nam) va ty 16 tai ché rac hiru co (68-

91%) tur ba truong. Cac ky thuat canh tac thuan
tu nhién c6t 16i (IMO, EM, GE, Keyhole/Splral)
duoc luya chon dya trén bang chirng thuce dia vé
kha nang phuc hdi dat va sd loai thién dich ting
2-9 1an sau can thiép.

Bang 7. M6 hinh phan viing Permaculture d& xuat: cin ctr tir bang chimg thyc ching

Ving Dic diém ky thuat & vi tri Chtrc nang gido duc & hudng nghiép
Ving 0 | Khu Ii: 16p hoc, hanh lang, van phong. V}I’O’Il trf:o, thiy canh/Aquaponics quy mo6 nho; quan sat
hang ngay.
\ Tiep giap: 161 di, chan cau thang, bon Rau gia vi, thao mdc, hoa dan du thién dich; bai hoc vong
Ving 1 - A
hoa. doi thuce vat.
Ving 2 | Vuon thue nghiém chinh; d ti ép oan. I;'E}gxﬁ’ Spiral Garden, khu u IMO/EM; trong tdm du an
Vine 3 Vuon cay an qua, cady bong mat; ven Nong 1am két hop; hoc cau triic rimg thu nho va da dang
& tuong rao. sinh hoc.
\ Khu ban hoang da; goc khuat, bao ton | Cay ban dia thu hut chim va con trung; nghién cliru twong
Vung 4 " L .
tu nhién. tac sinh thai.

6.2. Nhom giai phdp gido duc: Chuwong trinh
“xanh va s6” dya trén bang chimg

Chuong trinh “xanh va s6” dugc thiét ké dé
t6i da hoa d da quan sat, dua trén phan tich diéu
kién dan dén d cao nhét: i) Hoat dong c6 du bén
giai doan ELC (khong chi CE + AE); ii) Tich hop
it nhat 3 khung 1y thuyét trong mot hoat dong; va
iii) Hoc sinh c¢ vai tro chu dong (agency) trong
thiét ké va danh gia. Ba tru cot: (1) 8 tram 16
song sinh thai chuan ASEAN Eco-Schools; (2)
tich hop lién mén STEAM véi rubric danh gia
1CC>0,84; (3) 10 du an “xanh va $0” két hop tri
thirc sinh thai véi cong nghé s6. Hé thong danh
gia portfolio thay thé hoan toan diém sd 1y thuyét

thuan tay, day 1a diéu kién thé ché quan trong
nhat dugc xac dinh qua phan tich dinh tinh.

6.3. Kién nghi chinh sdach da bén: Tir bang chitng
deén hanh dong

Céc kién nghi sau day duoc xay dung truc
tiép tir bang ching dinh lugng va dinh tinh cua
nghién ctru, khong phai tir suy luan chung. Poi
vai S& Gido duc va Pao tao: 1) Ban hanh bo chi
s tdi thiéu danh gia vuon trudng (dién tich/hoc
sinh, sb loai, ty 18 tai ché) c6 thé do luong hang
nam; ii) yéu cau str dung CNS va EAI nhu cong
cu danh gia nang luc dau ra moén Khoa hoc tu
nhién tich hop; va iii) 16ng ghép tiéu chi vuon
truong sinh thai vao bo tiéu chuan trudng chuan
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qudc gia. D6i voi doanh nghiép ESG: ky cam két
bao tiéu san pham theo gia tham chiéu (khong
thip hon 80% gi4 thi truong) dé dam bao tinh
bén viing kinh té cua CLB khéi nghiép hoc sinh,
diéu kién can dé duy tri dong luc hoc sinh theo
bang chimg tir nghién ctru nay.

7. Két luan

Nghién ctru nay cung cap bang chimg dinh
luong dau tién tir Viét Nam vé hiéu qua ciia mo
hinh gido duc moi truong tich hgp qua vuon
truong sinh thai, voi kich thude hidu luc 16n dén
rat 16n (Cohen's d = 1,49-2,83) trén tit c4 nim
bién dAu ra va tat ca ba bbi canh quan tri. Ba dong
g6p khoa hoc chinh: i) V& phuong phép: thiét ké
héi tu song song hdn hop véi ndm cong cu do
luong duoc kiém chimg, bao gdm thang do ECCI
m&i phu hop béi canh Viét Nam; ii) Vé 1y thuyét:
bang chimg dinh lwong-dinh tinh hdi tu cho lusn
diém: Eco-Habitus theo bi canh tu duy hé thong
14 két qua dong nhat (d khong khac biét giira ba
truong, p=0,15), trong khi von van hoa sinh thai
va két ndi thién nhién duoc dinh hinh boi bbi
canh kinh té-xd hoi (p<0,001); va iii) V& thuc
tién: khung m6 hinh ba thanh phan dua truc tiép
trén bang chirng thuc chirng, voi cac ngudng chi
s6 ¢o thé do luong va giam sat.

M5 hinh vuon truong sinh thai theo nguyen
tac Permaculture, khi dugc thiét ké gan v6i bdi
canh sinh thai-xa hoi dia phuong va danh g1a
theo hé thong dinh lugng chuan hoéa, c6 tiém
nang nhan rong dang ké trong hé thong gido duc
pho thong Viét Nam. Ty 1€ tai ché rac hiru co 68-
91%, s0 loai thién dich tang 2-9 lan va diém CNS
tang trung binh +0,97 dlem khong chi 1a chi s6
gi4o dyc ma con la chi s6 sinh thai d6 thi co thé
dong gop truc tiép vao muyc ti€u Net Zero 2050
va Muyc tiéu Phat trién Bén viing SDG4 (Giao
duc chat luong) va SDGI5 (Su song trén can)
ctia Lién Hop Qudc.

Loi cam on

Nhoém tac gia tran trong cam on: Dy an
NIFAM (Pai hoc Bonn, CHLB birc), CODAS,
SPERI, CCD da dong hanh trien khai vuon

truong sinh thai; Ban Giam hiéu, giao vién, hoc
sinh ba truong Genesis, Hermann Gmeiner va
PTDT N¢i tri Ha Noi da tao diéu kién cho
nghién cuu nay.
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