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bao su phat triecn NL theo mo hinh Xoan OC va coO su kKiem soat ve st WL L ARFAN DL AL
mutc d6 phtic tap. Thém vao d6, cin da dang héa danh gia qua, Trong boi canh gio duc hién dai, day hoc theo d
trinh, tich cyc sir dung phdi horp da dang cac cong cu danh gia qHaen nang lyc (NL) duoc xem a xu the chi dao nha

trinh (Rubrlc Ty danh gia, Pong dang) dé theo di sy tién bo cl 01 hoc kha nang thich (mg, tw duy doc lap va gidi qu
mot xa hoi khong ngimg bién ddi. Gido duc khoa hoc
HS ddi v6i 12 chi bao mot cach thuong xuyén.

. khong chi hudng t6i viée trang bi tri thie KH ma con
2.3. Do6i voi cac nha nghién cvru khoa hoc gido duc thanh cho hoc sinh (HS) NL tim hiéu, khdm ph4 va v
M¢ rong nghién ctru va u'ng dung m6 hinh rén 1uyen NL saggo thyc tién (Mayer, 2007; Lederman & Lederman, 201
cac mach ndi dung khac nhu Chat va Nang luong dé kiém chimg tinh Thyc hién chi truong d6i mai cin ban, toan di
phd quat ciia khung NL dé xuét. dao tao, Churong trinh Gido duc pho thong téng thé 20
Nghién ctru vige tich hgp cong ngh¢ sé (thi nghiém ao, 3 1a mot trong nhimg NL déc thu can dugc hinh thar
phong) vao hé théng bai tap nhim hd tro rén luyén KN trong cac diého HS, bao gom cac thanh phén: nhan thirc KH, tim

kién thi nghiém thuc té kho trién khai. xd hoi va vén dung klen thire, ki nang (KN) dé hoc (&
’ ’ ) Dao tao, 2018a). O cip tiéu hoc NL nay duoc hinh t

thong qua mon Ty nhién va xa hdi va mén KH, trong
tim hiéu méi truong tw nhién xung quanh (THMTTN:
nén tang, tao tién dé cho sy phat trién NL tim hiéu K1
cac cap hoc tiép theo.

Trong chuong trinh mén KH cép tiéu hoc, céc
dung lién quan dén thé gidi séng thudc linh vuc sinh ho
16n ca vé ndi dung va thoi luong (chiém 54-56% tho
trinh mon KH) (B§ Gido duc va Pao tao, 2018b). Viéc
vat, hién tugng sinh hoc va mbi quan h¢ ctia chung véi
hoi HS phai huy dong va phat trién mot hé théng cac K
nhu quan sat, dat cau hoi, du doan, do luong, lap ké hoz
luan. Nhleu nghién ctru da chi ra rang viée t6 chic ct
tryc tiép vao qua trinh tim hiéu KH ¢ y nghia quan t
hinh thanh tu duy KH (Klahr, 2000), hitng thi hoc tap v
tap subt doi (Harlen, 2014).

Tuy nhién, trén thyc té, mac du Chuong trinh
thong 2018 da néu cac biéu hién ctia NL THMTTN
chua cy thé hoa cau trac NL nay thanh cac thanh t¢
hién va tiéu chi danh gia phu hop voi dac djérn nhan tk
hnn DA 1o AZ e A2 hiome bhA LS whAar it ~he



vdab Ho Ll MOV YO S Vd Lille HOL pLU e, 10He R LAL LUsiluc cot 1o1 1a he thong bal tap dugc thiet ke theo 10
ctru chuyén sau vé NL THMTTNXQ ciia HS tiéu hoc, dic biét g?{%an bc, két hop linh hoat giita td chtc hoat dong, h
v@i day hoc cac chu dé sinh hoc trong mén KH, con tuong ddi h Ban hoa theo mirc do va su hd tr ¢6 dinh huong clia

ché. Khoang trong nay thé hién rd & viée thiéu vang cic nghién ¢
xdy dung khung NL, 1§ trinh phat trién va céng cu danh gia phu ho;peu ki¢n cho HS timg bude hinh thinh, cing c6 v ph

v6i dic diém lia tudi tiéu hoc. Um hicu KH n39t Vcach~ bep vung. R o
Xuat phat tir nhitng 1i do trén, vi¢c nghién ctru “Phat trién 1.5 Luan an da xay dung h¢ thong ticu chi, ¢
ning lye tim hiéu méi tru’0'ng tw nhién xung quanh cho hoc sifen va cong cy danh gia NL THMTTNXQ cua HS tié
trong day hoc cac chii dé sinh hoc & mén Khoa hoc cép tiéu hoth KH, do tin cdy va kha nang ap dung trong thy
1a can thiét ca vé mat Ii luan va thyc tién. Nghién ciru nay khong cMiéc sir dung cac phuong phap thdng ké phu hop tror
g6p phan bo sung co s& KH cho day hoc phat trién NL ¢ tiéu hoc rthrce nghlem cho phép danh gia khach quan sy phat tr
con cung cap cac dinh hudéng, giai phap va cong cu co thé van dumgeo tién trinh.
trong thuc tién giang day va dao tao GV tiéu hoc & Viét Nam. 1.6. Két qué thuc nghiém su pham cho thay Vi

2. MUC PICH NGHIEN CUU hoc cac chu dé sinh hoc mén Khoa hoc theo quy trinh-

Trén co s& nghlen ctru 1y luan va thyc tién, xay dung khung N?) d& xuét da gop phan phét trién NL THMTTNXQ ¢

THMTTNXQ ctia HS tiéu hoc, dé xut quy trinh, xay dung bai tap p}gau khéc biét giira nhom TN va nhém BC 6 § nghi
trién NL niy trong day hoc cac chi dé sinh hoc mén KH va van dup)%é t & céc KN yéu chu mite 46 tu duy cao, qua d6 k
quy trinh, bai tap nham phat trién nang luc THMTTNXQ cho HS, q 4 thi va hi¢u qua cta cc giai phép su pilam ma 1
d6 gop phan pang cao higu qua to chrc day hoc rtlon KH theo di ong thoi chftng minh gia thuyét KH cua nghtén ctru Iz
huéng phat trién NL trong Chuong trinh Giao dyc pho thong 2018. 2. KIEN NGHI
3'1})3({311;50?12%‘1,1% ﬁﬁCH THE NGHIEN CUU 2.1. Déi véi cic nha quan Ii gido duc

NL THMTTNXQ, qui trinh phat trién NL, bai tap phat trién NI, 0 thé xem x€t su dung khung NL va cong ¢
THMTTNXQ cho HS trong day cac chii dé sinh hoc mén KH cAFIMTTNXQ nhu mot can ctr tham khao trong thie

tiéu hoc. day hoc va danh gia mon Khoa hoc & tiéu hoc. Bén ca

3.2. Khach thé nghién ctru cuong to chic cac chuong trinh boi dudng chuyén
Qua trinh day hoc mén KH & cép tiéu hoc theo hudng phb.‘@’ong dan GV trién khai quy trinh day hoc theo chu tr

trién NL THMTTNXQ cho HS. sir dung hé thong bai tap cung 16 trinh rén luyén NL

4. GIA THUYET NGHIEN CUU minh hiéu qua. Dong thoi, can co chinh sach hd trg t

Néu xdy dung dugc khung NL THMTTNXQ phit hop véi 1y nghiém co ban va phan bo thori gian hop 1y de
tiéu hoc va to chirc day hoc cac chii @ sinh hoc mén KH theo qligat dong hoc tap dya trén trai nghiém, diéu tra ngoai.
tr1nh phat tr1en NL co chu dlch trong do he thong ba1 tap duoc &2. Doi véi GV

R rah %4 »Q__ 1. 2?2 I~ r 1 A 1Ty 1 1T 1T 1



1. KE1 LUAN aue Arl, Wiy (uall cdl IgHICl cuu ULy vad 11g0dl 1IUU
Qua qua trinh nghién ctru, luan an it ra cac két luan KH CM{", tlm.lneuA KH’ qua qo xac dinh khoang trong nghi
yéu sau: huodng ti€p can cta luén an. i
- Khao sat va danh gia thuc trang phat trién NI
1.1. Luén an da h¢ thong hoa va 1am rd co so li ludn vé pha,t g £b

2 ta HS ticu hoc trong day hoc mén KH: Phan tich thyc
tricn NL THMTTNXQ ciia HS tiéu hoc trong day hoc mon thﬁa GV, céch t chic day hoc, mic d biéu hién NL ci

hoc. Nghlen ctru tiép can NL nay nhu mét cau tric hoat dong éf’nh nhimg khé khin va nguyén nhan cta thuc trang.
thanh t6, gin vé&i cac KN tién trinh KH, co thé rén luyén va danh gia  _ Xay dyng khung NL THMTTNXQ cua HS
theo cac muc d6 biéu hién phu hop véi dic diém tam li — nhan thétinh cac thanh t6 NL, chi bao hanh vi va mirc do bié
ctia HS tiéu hoc. Cach tiép can nay gop phan cu thé héa thanh phphu hop véi dic diém tim sinh ly HS tiéu hoc v
NL tim hiéu tw nhién trong NL KH & cép tiéu hoc theo dinh hughghuong trinh Gido duc phé thong 2018.
ctia Chuong trinh Giao duc pho thong 2018. - D& xudt quy trinh phat trién NL THMTTNX
1.2. Trén co s¢ phan tich co s¢ 1i lugn, lugn 4n da xay duhé thong bai tap ren luyén cac thanh to cua NL THM
khung NL THMTTNXQ gbém 5 thanh t6 va 12 chi bao hanh vi g‘ﬁy céc chit € sinh hoc, mon KH 6 tieu hoc.
- T6 chtre thyc nghiém su pham dé kiém chung
thé, tuong ung v6i chu trinh tim toi khoa hoc pho quat (Xac dinh Vﬁleu qua ciia bién phap da dd xut: Phan tich Két q
dé — Lap ké hoach — Thuc hién — Phén tich & Két luan — Trinh bay ﬁ?ﬁ

am danh gia mirc d6 phat trién NL cta HS va kh3
Danh gid). Piém méi ndi bat 1 viéc thiét 1ap hé thong tiéu chi chifa cac dé xuit trong lun 4n,

luong (Rubric) theo 3 mirc d9 phat trién tir 1 dén 3, dam bao tinh @OPHUO'NG PHAP NGHIEN cUU

luong va phu hop véi dac diém tam sinh 1i HS 16p 4, 16p 5. Viée thiét pé thuc hién cac nhiém vu nghién clru va k

lap he thong ti€u chi va cac mirc do phat trién NL gitip chuyén hfyét KH da dét ra, ludn an su dung phoi hop cac

yeu cau NL tir dinh hudng chung trong chwong trinh thanh cin ctr ghién ctru bao gdm: Phuong phép nghién ciu Ii t

thé cho thiét ké day hoc va danh gia trong thyc tién. phap dleu tra thyc tién, Phuong phap chuyén gia,
1.3. Két qua khao sat thyuc trang cho thdy mic du GV tiPfong van sau, Phuong phap thyc nghiém su pham v

hoc da nhan thuc dugc vai tro quan trong ctia NL THMTTNX& ong k& todn hoc

PHAM VIN GHIEN CUU
song viéc to chirc rén luyen NL nay trong day hoc mon Khoa hgc . Pham vi vé& déi twong va dia ban nghién ciru

con mang tinh roi rac, thiéu quy trinh va hé thong bai tap chuyen Ludn 4n tap trung khio sét thuc trang day hoc
biét. NL THMTTNXQ cta HS nhin chung con & mic thép, d@‘HMTTNXQ trong mén KH & cép tiéu hoc, véi déi
biét & cac KN doi hoi tu duy tong hop, tu luc va kha ning dign Gy day mon Khoa hoc va HS 16p 4 va 16p 5. Ng
g1a1 dir liéu, rat ra két luan KH. Thuc trang nay khang dinh tig#én hanh trén mau gorn cac GV va HS thudc cac v
cap thiét cua viéc xay dung cac giai phap su pham c6 chi dichau (thanh thi, néng thon va mién nai), nham phan ar
nham phat trién NL cho HS tiéu hoc. dang bdi canh day hoc tiéu hoc hién nay.
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AL VAL LINARL BUD LS UV Gd)y Lab LUL QL SHIL DL vd Ldb Hdnh Kha thl va nieu qua cua he thong bal tap trong

tap rén luyén, cung v6i hé thong tiéu chi va cong cu déanh gid NL n&yién nang lyc.

8. NHUNG PONG GOP MOI CUA LUAN AN Doi ngii GV tryc tiép giang day danh gia cao h
- Luan 4n gép phan bd sung va lam r6 co s li ludn vé Phkac khia canh cét 16i:

trién NL THMTTNXQ ctia HS tiéu hoc trong day hoc cac chu de _ Su tuong thlch hoan toan véi chuong trinh mé

sinh hoc mon KH, trén co s tiép can NL nhu mot cau tric hoat do% bam sit yéu cu cn dat cia Chuong trinh GDPT 2

c6 thé rén luyén va danh gia theo cac mure do biéu hién. hoc va phan 4nh dAy di céc ki nang tién trinh tim hidu
- Luan 4n b6 sung thong tin Ve thuc trang day hoc phat triecn CAu triic bai tap linh hoat: Noi dung dugc thit
NL THMTTNXQ trong mén KH & tiéu hoc, tir d6 chi ra nhitng thu%mC ddng tm va phan hlz)a i tir B dén khogglup leh i

loi, kho khan va mét s6 van dé thuc tlen dat ra.
- Lugn én xdy dung va s Xuat khung NL THMTTNXQ c1.;hu va phu hop véi dic diém tam sinh Iy hoc s1nh tiéu ho
HS tiéu hoc, bao gdém cac 5 thanh t6 va 12 chi bao hanh vi véi muc Tinh kha thi cao: Cac hudng dan ve nhi¢m v
d6 biéu hién cy thé phu hop voi dic diém tam li - nhan thic cia pigu chi danh gia duoc xay dung tuong minh, ho trg t6
tiéu hoc va dinh huéng ciia Chuong trinh Gido dyc phé thong 2018 dicu kién sTs6 va thoi lugng hién hanh. )
- Luan an d& xuat h¢ thong tiéu chi va cac murc do danh gia - Rao can ha tang Diém han ché duy nhét du
NL THMTTNXQ, tao co s6 KH cho vi¢c dénh gia sy phat trién Nhiéu hut cuc bo v& thiét bi thi nghiém chuyén dung, d
ctia HS tiéu hoc mot cach c6 hé théng va nhit quan trong day hhém V& co s vt chat dé trién khai di¢n ong.
mon KH. Phan tich phan hdi ctia HS cho thdy nhimng tin I
- Ludn an dé xuét quy trinh va hé thong bai tap rén luyén Nk thai d6 1an ndng lyc tu duy: HS dic biét yéu thich c
THMTTNXQ cho HS thong qua day hoc cac chu dé sinh hoc méh (nhu tréng cay, thi nghiém nam...) va cac hoat do
KH ¢ cap tiéu hoc. o truc tiép v6i vat that hon 1a 1y thuyét thuan tiy. Bén
9. CAU TRUC CUA LUAN AN c6 thé goi tén va mo ta dugc cac bude trong quy trint
Ngoai phan mo dau, két lugn va kién nghi, danh muyc tai ligat cau hoi, 1ap ké hoach, va dién g1a1 dir liéu. Piéu n:
tham khao, bang biéu va phu luc, noi dung chinh ciia luan an gomei%h khong chi 1am bai tap ma da bit du y thire duoc |
chuong: duy ctia chinh minh. Pong thoi, HS ciing bay té mo

Chuong 1: Co s6 i luén va thuc tién cia van dé nghién ciru ting thoi lugng thyce hanh va b sung thém hoc lidu d
Chuong 2: Phat trién ning luc tim hiéu moi truong tu nhi€R, K ham pha tw nhién.

xung quanh cho hoc sinh trong day céc chu dé sinh hoc & mén Khoa
hoc cap tiéu hoc
Chuong 3: Thuc nghiém su pham

Két qua dinh tinh nay 1a minh chimg quan tro
thong bai tap khong chi rén luyén ki nang don thuan
mot "moi truong hoc tap kién tao". Su phan hoi tick
phia (ngudi day va nguoi hoc) khing dinh dinh hud
dang di diing trong tim ctia d6i méi gido duc.

Két qua TN su pham cho thdy quy trinh day h



NGHIEN CUU
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.1. TONG QUAN NGHIEN CUU VAN PE
.1.1. Cdc nghién civu khdi nigm, cdu triic ning
hoa hoc

Trén binh dién quéc té, quan niém vé NL tim h

N
N
=~

Piém nang lyc chung

N
=}

chuyén tir cac KN tién trinh roi rac sang mot chu trinh
181 dién, tich hop chit ché giita thao tac didu tra va lap
ludn dua trén bang chimg. Cung theo hudng nay, Chu
151 duc phé thong 2018 di thé ché hoa day 1a mot thanh
Gndo1 indo2 nmodinh danh chuyén biét & cp tiéu hoc 1a NL "THMTTN
Tht dkm ddnn gld Céu tric cua nang lyc nay phan anh mot quy tr
Hinh 3.5. Biéu do dwong biéu thi NL chung ciia I6p 4 TN va lop JXH, bao ham chudi hanh vi logic: tir quan sat, khdi -
. IN qua 3 lan do doén, thiét ké phuong an, den thu thap thong tin va bié
* Phan tich ket qua ciia mgt so HS: Su hoi tu giita ly ludn qudc té va van ban phap quy V

Nghién ctru tién hanh danh g1a doc trén 4 hoc sinh dai diginh ban chét ciia NL nay khong chi 14 cac thao tac co
(khoi lop 4 va 5) qua 3 lan do lién tiép, dya trén khung NL gornhé thdng da thanh t5 van hanh theo phwong phap KH 1
thanh t6 va 12 chi bao. Két qua theo ddi cho thdy tit ca déu 6 gre tir minh chimg thyc tién.
hudng phat trién tich cuc qua 3 lan danh gla nhung mirc d6 tién BQy.2, Cac nghién ciru vé day hoc phdt trién nang liec tim
khong hoan toan dong déu. HS1.4 phat tnen on dinh tir mtrc xudt phat  Cac nghién ctru quéc té thuong tap trung Xay
trung binh va dat két qua cao nhat & 1an cudi (11 chi bao mire 3, DTBtlﬁuyet rong, phan loai muc do tim hleu hodc thiét
thanh t6 = 2,90, ca 5 thanh t6 déu & miic 3); HSL.5 co nén ting ban dﬁay hoc & quy mo hé thong dé phat trién NL tim hig
kha tt va phat trién theo huorng cung c0, hoan thlen dan (10 chi baqa trén hoc thuyét kién tao va lay ngu(n hoc lam t
mirc 3, DTB = 2,83, 5 thanh t6 mirc 3); HS2.4 c¢6 xuét phat diém thghn dd trong cac nghlen ctru quéc té xoay quanh «
hon nhung tang 16 ¢ giai doan sau (9 chi bao mic 3, BTB = 2 73,déy hoc dya trén truy van, day hoc dya trén du an,
thanh t6 muc 3); con HS2.5 1 trudng hop xuit phat thap nhit, tingin manh kién tao giai thich, mé hinh hoa va lap
cham & giai doan dau nhung birt phd mudn, dén lan cudi van dat micg, ddng thoi phat huy vai tro ciia cong nghé va bdi
vé nang lyc chung véi 6 chi bao muc 3, PTB = 2,53 va 4 thanh t6 mtiong day hoc tim hiéu KH.
3. Nhin chung, ci 4 hoc sinh déu phat trién manh hon & cac ki ning Nghlen clru trong nude hién nay vé day hoc ph
dién giai dit heu két luan va phan tich thong tin, trong khi lhleu KH van thién v€ minh hoa ting dung trong mdt b:
nghlem/dleu tra van 1a chi bao phét trién cham hon, cho thdy day tidp hodc mét 16p hoc cu thé. Pbi twong nghién ciru ch
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tam. Lac ngnicn cuu quoc 1€ manh ve thicl K€ va phat irien cac CorngH Ut Gdy St plidt L1t UOHs DOt Ldp G L1 DO
cu do, ti€u chi danh gla va di c6 nhiéu nghién ctru danh gia NL titdng luc chung, qua do khang dinh higu qua cua 19 tri
hiéu KH ctia HS céc cap hoc khac nhau trén dién rong. hé thong bai tap da dwoc sit dung trong thyc nghiém.

O Viét Nam, van con kha khiém ton cac nghién ctru dis s e e e
vao phét trién tiéu chi, thang do danh gia NL THMTTNXQ c
HS tiéu hoc.

1.1.4. Pdnh gid chung vé tong quan nghién citu va khodng tréi .
nghién cuu :

Téng quan cac cong trinh nghién ctru cho thdy NL tim hi iw
KH da dugc dinh hinh 16 nét qua hé quy chiéu qudc t& nhu ki na
tién trinh, chu trinh tim hiéu va thyc hanh KH. K¢ thira nén tang né
Chu(fng trinh Giao duc phd thong 2018 da xac 1ap THMTTNXQ
thanh t6 ¢t 18i ciia NL KH cép tiéu hoc. Tuy nhién, trong khi qudc -
da tién t6i thao tac hoéa va xay dung cong cu danh gia dong bd, ¢ O 6 ot i 18 o 3 cn 12 ik cum 3 i gL 5T
nghién ctru trong nude cha yéu tap trung & bac trung hoc; ma
nghién ciu & tiéu hoc van thiéu tinh hé théng.

Su chénh léch nay boc 16 nhimg khoang tréng nghién ciru trén
phuong dién. Vvé mat i ludn, gido duc tiéu hoc Viét Nam chua c6
khung NL tim hiéu KH hoan chinh, c6 kha ning déi sanh véi cac chu : »
muyc quc té dé thao tac hoa thanh cac chi bio danh gid cu thé cho h
sinh 16p 4-5. Vé thyc tién thyc hanh, chua c6 mét quy trinh rén luy
NL THMTTNXQ cho ddi twong cu thé HS 16p 4, 5, dic biét 1a sy thi
hut mot hé théng bai tap chuyén biét trong cac chu d@ sinh hoc dong s
trd nhu cong cu to chirc va theo ddi sy phat trién NL. Cudi ciing, chwa co
mdt chudi logic lién mach lién két gitta khung NL, bién phép day hddinh 3.2. Biéu do biéu thi mirc 3 cdc chi bao ciia NL
va hé th(éng‘céng cu do ludng dugce kiém chimg qua TN su pham. Viée ciia HS 16p 4 va 16p 5 TN qua 3 lan do
giai quyéet dong bd cac gidi han nay chinh la co s& KH dé dinh hinh myc
tiéu va nhiém vy nghién ctru cta ludn an.

o o i
o "
o o o o

inh dat mic 3 (%)

Bang 3.17. Két qua nang liwc chung ciia 16p 4 TN

1.2. CO SO Li LUAN CUA VAN PE NGHIEN CUU qua 3 lan do
1.2.1. Néing lyc tim hiéu khoa hoc ] Miic Mikc Miic
Léop| L1 L1 L2 L2 L3 L3 A12 | A2

1.2.1.1. Khai niém nang luc .
Trong luan an, NL dugc quan niém la sy két hop linh hoa}ﬁgﬁ

1.795 |Muc 2| 2.223 Muc 2| 2.519 [Muc 3| 0.429 | 0.2



e an -~ 1ld K€U qua mang tinf ¢a nhan, vua la Ket qua g1ao au
] T - = BN . - ) trong nhung chi dugc kiém chiing qua hoat dong thyc
e T80 102.1.2. Khdi niém nang lyc tim hiéu khoa hoc
u Trong luén an, NL tim hiéu KH duogc quan ni¢
ciia HS huy dong cac kién thire, KN va thai do dé thy
trinh tim hiéu KH logic bao gdm: quan sét, dat cau ho
T e e thuyét/dy doan, 1ap ké hoach, thu thap va phén tich d
10i giai thich va truyén dat két qua dua trén bang chim;
1.2.3.1. Céu triic nang lyc tim hiéu khoa hoc

= BN G i Duya trén cach tiép can cAu triic NL theo bd ph
] - 7 7= = khung NL tim hiéu KH quéc té va Viét Nam, dé tai ti
- S nhu mét cdu triic da thanh t6 phan anh qua trinh nh
: hanh dya trén chung cu. T xac dinh van de, lap ké

* " hién ké hoach tim hiéu dén dién giai dir liéu va két lud

Hinh 3.1. Biéu do thé hién phan bd cac mire ciia 12 chi bao NEhing.

THMTTNXQ giira 16p TN va 16p PC 6 1dn do 2 cia 16p 4 vid-2.2. Nang lyc tim hiéu moi trwong tw nhién xung

16p 5 sinh tiéu hoc )

. Mti’cphdt trién ciia NL theo thoi gian: 1.2.2.1. Khai ni¢ém nang lyc tim hiéu moéi truong tu nhs

Két qua chinh qua 3 1an do cho thdy ning lyc tim hiéu m01 Trong luan an, NL THMTTNXQ cta HS tiéu

ém la kha nang cua ca nhan thuc hién thanh cong

truong tu nhién xung quanh cua hoc sinh nhéom thyc nghiém p ah hé hia h 4o d
trién theo xu hudng tang dan, lién tuc va co cau trac & ca 1op 4 va l 4m pha the gi6i ty Jien xung quan 0 mirc d dc
5. O 16p 4, nang lyc chung tang tir 1,795 & 1an do 1 1én 2,223 & lan &éOt NL tién trinh, gan v6i viée HS sir dung cdc K1
2 va dat 2,519 & lan do 3, tirc chuyén tir Mirc 2 1én Mtic 3 vao cu%‘? kham pha the gioi ty nhién xung quanh trong ph
thyc nghiém. O 16p 5, ning lyc chung tang tr 2,074 1én 2,347 ¥gi lia tudi tieu hoc. Trong mon KH cap tiéu hoc, NI
2,580, nghia 1a hoc sinh dat Mtc 3 ngay tir lan do 2 va tlep tuc dugllr vai tro 1a thanh phan nén tang, tao tién dé phuong
cung ¢ © lan do 3. O cap d6 thanh t6, ca hai kh01 16p déu cho thsy phat trién NL tim hiéu KH chuyén séu ¢ cac cap ho
su tién bo 13, trong d6 ndi bat hon 14 cac thanh té phan tich dir lidu ¥2.2.2. Vai tro ctia nang lyc tim hiéu mdi truong ty nhién
rat ra ket ludn cung trinh bay két qua va danh gia; nguoc lai, cic  NL THMTTNXQ ¢6 vai tro quan trong trong |
thanh t lién quan den 1ap ke hoach va thyc hién ké hoach phat trifmrc KH, thai do KH; dong thoi gop phan phat trié
cham hon nhung van tang 6n dinh theo thoi gian. O cép do chi biwién, trang bi cho HS phuong thirc tiép can va giai qu
hau hét cac ki nang déu ting qua ba lan do; nhitng chi béo ¢ méerc tién bang con duong KH. NL THMTTNXQ k
tién bo ndi bat tap trung & ghi lai dit ligu, dién giai dir liéu, ket ludighia dbi véi két qua hoc tap trude mit ma con g0p P

> d e



panh gia NL 1HAMI1I1TINAQ Can Cu trén Knung danh gia INL et @Oein L. LA Oy L1V, LAUAUdLL DL 10 S0 vd |
dua trén bang chimg bao gém cic yéu cau: can xac dinh 16 mo hikMnh gid dau vao va xac dinh 10 trinh can thiép.
NL (Competency Model), xdy dung mé hinh bing ching (Evidence  Giai dogn 2: Trién khai can thi¢p sw pham.
Model) va thiét k& mo hinh nhiém vu (Task Model). thiép trong chu deé Thyc vat va dong vat dong thoi &
Hinh thirc va phuong phap danh gia thAeo 1‘6 t’rinh. da xAéc ‘dmh.‘ DénhA glé. sau chu djéAThu
Panh gi4 NL THMTTNXQ gdm hai hinh thirc chinh 1a dajft V2 xac dinh 1o trinh rén luyén tiep theo. Tiép t
gi4 qua trinh va danh gia tong két. Cong cu danh gia 1a phiéu unﬁl t‘ap ren luye;,n trong chii 4¢ Nam 16p 4 va Vi khu?
sat, rubric, phiéu ty danh gia/danh gia dong dang, bai kiém tra NL. 9 trinh dugc x4c dinh.

1.2.3. Phat trién nang liwc tim hiéu méi truong tw nhién xung qua;(ﬁép 4??; g/(;ﬁja:)(ﬂz gsl)a ggpu,:gfé{:;ils;g E&l 1; e(;

cho hoc sinh lop 4 va lop 5 o @0 phat trién NL THMTTNXQ cua HS.
1.2.3.1. Khai niém phat trién nang lyc tim hi€u moi truong tu nhlgnl 5. Cong cu dinh gid va xit Iy div lidu

xung quanh B _» Cong cu: Dir liéu dinh luwong dugc thu thap the
Trong luan an, phat trién NL THMT”‘FNXQ cho HS tiéu holel;‘lém tra ndng luc (d4nh gia 12 chi bao). Dit liéu qua t

qua trinh tac dong su pham c6 myc dich nham hinh thanh, cung ¢0 ¥&oc ghi nhan qua phiéu quan sat, phiéu tu danh gia

nang cao NL THMTTNXQ cua HS theo cac thanh to, chi bao va mﬁéng va bién ban phong van.

do bicu hi¢n da xac dinh, giup cic em thyc hién thanh cong hoat  Xur Iy s6 lidu: Dir liéu dugc ma hoéa va phan

dong tim hiéu thé gidi ty nhién trong nhiing diéu kién cu thé. mém SPSS. Trong do, kiém dinh ¥? (Chi-Square) va |
1.2.3.2. Co s6 cua viéc phdt trién nang luc tim hiéu méi truong Yrdugc st dung dé xac dinh y nghia théng ké vé sy kh
nhién xung quanh cho hoc sinh lop 4 va 5 murc NL gifta cac nhom va qua céc lan do.
Phat trién NL THMTTNXQ cho HS tiéu hoc duoc dya tr32. KET QUA THU'C NGHIEM
mot s co s nhur: 3.2.1. Két qud phan tich dinh lwgng
- Mot s6 i thuyét vé hoc tap nhu Thuyét kién tao, ving phat  * Mikc phdt trién vé cdc chi bdo ciia NL THM1
trién gan va gian gido hudng dan hoc tap, li thuyét tu quyét. Trudce can thiép, TN va BC c6 xuat phat diém t

NL THMTTNXQ; cac kiém dinh Chi-square cho tha

- Bic diém tam li nhan thte cua HS tiéu hoc. ! ) ;
SK khac bi€t co y nghia thong k€ & tat ca cac chi bac

- Pic thu day hoc cic chi dé co kién thirc thuge linh vyc sifif Khac bict co y nghia tho
hoc 16p 45 trong phat trién NL THMTTNXQ hop 1€ noi tai cua thitké ban TN. ,
w1 1A A . S S ...z .. Sau giai doan can thi¢p thr nhat, NL. THMT
1.2.4. Co s6 li lugn vé dinh huong phat trién nang lyc tim hiéu moj iAo oAr n e 1
. . N v nhoém TN cai thién rd rét va vugt troi so vai nhom D
truong ty nhién xung quanh bang bai tdp trong day hoc khoa hoc

e g 2 e T KN, dic biét & nhom KN khé hinh thanh nhu dé xuat
Mot s6 nghién ciru cho thay bai tap c6 vai tro quan trong trong, ce ia o didn giai dir lidu, két lugn va dénh g
phat trién nang lyc tim hiéu KH cho HS trong day hoc KH. Trord 0o ¢ nghia ’théng ke (p < 0 0’5) V6i o5 anh huon,

nghién ciru nay, ching t6i str dung bai tap lam cong cu dé to chirc T80 kha (Cramér’s V =~ 0,18-0,36), trong khi nhém D
luYén NL THMTTNXQ ChO HS trong day Céc Chﬁ dé Sinh hQC, m(ﬁnﬂ‘l ﬁr’l\; . P lzé than fhr‘:’i niq; ]zl:%n(‘r Ai+h t4~ AN



3.1. TO CHUC NGHIEN CUU THUC NGHIEM L.Z.4.1. Khal nieém Dail tap va bai tap ren luyen nang 1y
3.1.1. Muc dich thwe nghi¢m truong tu nhién xung quanh

Qua trinh TN su pham dugc trién khai nham xéc dinh tinh kha, Bai tapA co Ehe du?’ ¢ h} cu 13 m('it nhl?m Vl"l hoc t
e g . . . chtra dung y€u cau hodc van dé nhan thirc ma nguc
thi ’Va l}igu qua cua hé thong nguyén ta'c;, quy trmlAl day hoc hlr(mg wl}ly &t béng viéc van dyng ki én thire, KN va cc thao t
phat trién NL THMTTNXQ cho HS ti€u hoc théng qua cac chu gﬁt muc tiéu day hoc xac dinh. Mi bai tap thuong g
sinh hoc thuéc mén Khoa hoc; Déanh gia dinh lu:Qng va dinh tinh tég ban: dit kién, yéu cAu va qua trinh/giai phap; su ké
dong cua bién phap can thi¢p, trong tdm 1a h¢ thong bai tap phat trigna cac thanh t6 nay tao nén sy da dang cta cac lo
NL, d6i v6i sy bién d6i cac thanh t6 cia NL THMTTNXQ & HS tiéwng day hoc.
hoc. Bai tép phat trién NL THMTTNXQ duoc hiéu 1
3.1.2. Dia ban va mau thwe nghiém tap dugc thiét ké c6 chﬁ’ dich trong day hoc mon KF
Nghién ctru TN duogc trién khai tai cac truong tidu hoc dai diBgi cho HS huy dong kién thirc, ki nang, thai do va k

cho céc vung mién thudc tinh Ngh¢ An, Ha Tinh va thanh phé Hﬁglfm gia Yéo‘ qua t‘rinh t‘im l}iéu. Séc sir vat, hién tuon
Péi tugng TN 13 HS khéi 16p 4 va 16p 5, dd c6 nén tang tiép cfy> 9ua d6 hinh thanh va phdt trién NL THMTTNXQ.
- n AN e LA A ... 1.2.42 Pac diém co ban cta bai tip trong gido duc
chuong trinh mén Ty nhién va X& hdi, mén Khoa hoc theo 19 trinh AR VS

o . L R g 5 Bai tap trong day hoc c6 mot so ddc diém co b
doi moi chuong trinh gido duc cta B§ Gido duc va Dao tao. Nhatlﬂ{ va hidu qua su pham ciia no, cu thé d6 1 tinh muc

dam bao tinh khach quan, déi ‘ngﬁ GV tham gia TN ¢ ca hai nhéﬁlﬁcj tinh néi dung, tinh hoat dong, tinh thach thirc nh
duoc lya chon twong duong vé nang lyc chuyén mén va thdm nigg thé kiém tra, danh gia.

cong tac, dong thoi sdn 1ong tham gia TN, 1.2.4.3. Vai tro ctia bai tap trong day hoc khoa hoc cép
3.1.3. Ngi dung thuc nghiém Trong day hoc mén KH & tiéu hoc, bai tip gi

Nghién ctru ap dung mé hinh ban thuc nghiém véi thiét kéng trong t chirc hoat dong hoc tap va phat trién NI
kiém tra trudc va sau tc dong trén hai nhom doc 1ap (TN- DC). Tako HS, nhu kich thich himg thi va dong co kham f
duoc thiét ké dua trén sy phan hoa bién phép tic dong giira hai nhogian trong dé hinh thanh cac thao tac tu duy KH nhu
nghién ciru. V& co ban giita 16p PC va 16p TN s& ¢6 cac yéu t6 tuobgdl li¢u, suy luan quan h¢ nguyén nhan — két qua va
ddng nhu ndi dung chi d&, clng yéu ciu cin dat, cing thdi lugHong, tao ra moi truong hoc tap trai nghiém, cho phe
giang day va trinh d0 GV tuong duong. Su khic biét tac dong 1@?1?10}&0 va quan Sét, cdc hié'l} twong tyr nhi?n, dong th&_
nhoém TN chinh 13 viéc ap dung quy trinh va hé thong bai tap c6 di& cong cy danh gid NL, gitp GV thu thip minh cht

huéng phét trién NL THMTTNXQ cho HS theo 16 trinh xéc dinh, nh thanh NL tim hiéu moi truong tw nhién cua HS.
s . 1.2.4.4. Phan loai bai tdp trong day hoc khoa hoc ch
3.1.4. Quy trinh thuc nghiém

2 . hoc
Qua trinh TN dugc t6 chue qua hai bude k€ tiép nhau: TN so Trong day hoc KH, bai tip c6 thé dwoc phan



1.5. LU L 1OULC 1IN (1hyc vat va dong vat, nam, vi Khuan, con nguo1 va
Cac két qua khao sat thyc trang day hoc mén Khoa hoc cho thay vat va moi truong)

- GV nhan thic rit rd vé tdm quan trong cia MNL5. DANH GIA NL THMTTNXQ
THMTTNXQ d6i v6i sy phat trién toan dién cta HS, coi ddy 1a thanh Panh gia NL THMTTNXQ cta HS tiéu hoc dua
phan quan trong clia nang lyc khoa hoc.

- Giao vién da budc dau van dung mot sé phuong phap d
hoc tich cuc (quan sat, thdo ludn nhom, thi nghlem don glan .). Tuy
nhién, Cac PPDH kién tao hién dai c6 tan suat sir dung thip hon dal%la Dam bio tinh phdt trién. Céc tiéu chi dénh gid NI
ké so véi cac phuong phap truyen théng. bao gorn Panh gia 12 chi bao cia NL THMTTNXQ

- Nhimg han ché v& co so vat chit chuyén dung (phong #hfnh t cia NL THMTTNXQ, banh gia NL THM'
nghiém, thyc hanh), kinh phi cho hoat dong thuc dia, va ap luc tHoPng cu danh gia bao gOm: Phiéu quan sit GV, phiéu
luong tiét hoc 1a nhitng rao can hé thong, han ché kha ning GV t6 chdiang nhom, phiéu ddnh gia ca nhan va bai kiém tra NL.
cac hoat dong tim toi kham pha cho HS. Bén canh do, con thiéu cac
cong cu va tiéu chi danh gia cu thé dé theo ddi su tién bo ciia hoc sinh.

- NL THMTTNXQ cta HS c¢6 su phat trién chua dong déu.

HS thyc hién kha tét cac KN mang tinh quy trinh va cu thé (Quan
sat, Lya chon dung cu), nhung yéu kém 15 rét & cac KN tu duy bac
cao (Dién giai dir liéu va Rut ra két luan), vdn 1a diém yéu cbt 161
can dugc quan tam.

tac sau: Pam bao tinh toan dién va hé thong; Pam bao
%‘6 tin cay; Dam bao su da dang cta cac phuong phap v



de xuat bao gom 5 gia1 doan: Gia1 doan 1: Lap ke hoach; Gia1 doan 2:

T4 chirc phat trién NL va giai doan 3: Panh gia va diéu chinh.

CAL LU DEJSINO NYC U MUN KAOUA
2.1. PHAN TiCH NQI DUNG CAC CHU PE SINH

« Budc 1: Phén tich céc chit d& sinh hoc trong chirong trinh mén KH

Giai doan 1:  « Budc 2: Xéc dinh thanh t6 ning lyc cin rén luyén
Lﬁp ké hoach * Budc 3: Xac dlnh 16 trinh rén luyén
; * Budc 4: Lya chon cong cu rén luyén
N

. q * Budc 1: Gidi thiéu thanh t6 ning lirc cAn rén luyén
" Giaidoan2: To

chire phat trién NL

* Budc 2: T6 chirc HS rén luyén c6 huéng din

* Budc 1: Danh gia
* Budc 2: Diéu chinh

% Giai doan 3: Panh
gid, diéu chinh

* Budc 3: T6 chirc HS thuc hanh ddc 1ap va tich ho,.

CHUONG TRINH MON KHOA HQC CAP TIEU H(
2.1.1. Vi tri va thoi lwong phén bé

Noi dung sinh hoc giir vi tri trung tdm trong chu
Khoa hoc cip tiéu hoc, chiém ty trong ap dao véi
56% (16p 5) tong thoi lugng giang day. Giai doan nay
13 "tién dé hoc thuat", déng vai tro ban 1& gitp hoc sir
dich nhan thurc tr vi€c quan sat cac hién tugng tu
(thuC)C moén Ty nhién va Xa hoi & cac 16p 1, 2, 3) sang
an chat, quy luat sinh ton va cic mdi quan hé sinh thé
2.1.2. Tiém ning va wu thé rén luyén ning lwc
wong tw nhién xung quanh

Phan tich dic thu tri thirc cho thiy noi dung s
nhitng wu thé dé trién khai day hoc rén luyén NL THMT"
- Tinh trye quan: Déi tuong sinh hoc gin lién-
thyc tién hang ngay. Sy sinh dong cia doi tuong (s

uul’lg, thay d6i hinh thal) khoi goi tu nhién céac thic

Hinh 2.3. Quy trinh pht trién NL THMTTNXQ cho HS tiéu hoc tao bdi canh thuan lgi dé hinh thanh nhom k¥ ning

2.4. XAY DUNG BAI TAP PHAT TRIEN NL THMTTNXQ

sat, dat cau hdi, phan loai).

Hé thong bai tap rén luyén nham phat trién NL THMTTNXQ - Khéng gian thwe nghiém linh hoat: Chu d
cho HS tiéu hoc dugc xay dung dua trén cic nguyén tic co ban saphép t6 chic da dang cic chu trinh khdm phd. HS .
bam bao su twong thich v&i muc tiéu chuwong trinh va dinh huohgnh céc thao tac tu duy bac cao (d€ xuat phuong én,
phét trién NL THMTTNXQ; Dam bao tinh chinh xac KH va tinh li¢h, thuc hién thi nghiém) thong qua nhiing vat li¢u d
thong lién mén; Dam bao tinh phu hop véi dic didm HS va bdi cash Iy dit ligu thir cép (tranh anh, video, bicu do).
thuc tién; Dao dam tinh hé thong - Tinh dinh hwéng hanh vi xa hdi: Kién thir

Duya trén cac nguyén tic ndy, quy trinh xdy dung bai tap duBBC khong ding ¢ mire d6 nhan biét 1y thuyét ma |
tién hanh theo 5 budc nhu sau: Bude 1: Phan tich mye tiéu chu’oggp v6i quyet dinh thuc tién (dinh dudng, an toa
trinh va xac dinh cac thanh t6 NL can phat trién; Budc 2: Lya Chtruong) bic tinh nay thic day HS phat trlen nang
n01 dung KH va kién tao bdi canh thyuc tién; Bude 3: Bién soan Vang chimg, rat ra ket luan va phan tu ve gia tri ¢

cau triic héa hé thong bai tap; Budc 4: Xay dung cong cu hudng di h;e(r;;:{u]ggg GV (;élidl%ll\?((;nlgl ANG LUC TiM HIEU M



nop vol dac diem phat trién cua lua tuol.

Quy trinh xdy dyng khung NL THMTTNXQ ciia HS tiéu
dugc thyc hién qua 5 budc: Nghién cltu co s6 1y luan va thuc
Thiét ké dy thao Khung NL; Léy ¥ kién chuyén gia va hiéu ¢
khung NL; Thir nghlem thyc té khung NL; Hoan thién Khung NL.

Trén co so tong hop tir nén tang 1y luan, kinh nghiém quéc
va bdi canh gido duc Viét Nam, nghién clru dé xuat mot khung

thap va Kinh nghiém da co.

hoc
ién; . 4
hLz_lp ke
oach
tl{él hieu

NL

Tiép ndi viéc xac dinh vén dé, thanh to
viéc dé xuat phuong an tim hiéu phu hoy
du doan hodac tra 161 cau héi KH. Qua tri
viée xac dinh cac hoat dong tim hiéu cu
quy trinh thyc nghiém hoéc didu tra)
phuong tién/vat liéu can thiét dé thuc thi

THMTTNXQ danh cho HS tiéu hoc ¢6 ciu trac thanh 5 thanh to

chinh, twong ung vai cac giai doan ciia mgt quy trinh tim toi KH.
thanh t6 nay duoc cu thé hoa bang 12 chi bao (ki ning tién trinh
mdi tiéu chi dugc mé ta theo 3 mirc dd phat trién.

Téng thé cau trac cac thanh t va cac ki ning twong tng
minh hoa trong So d6 2.2 va bang 2.1.

K7 niing tién trinh:
- Quan sat

- Dit cau hoi

- Dy doan

Ki niing tién trinh: K ning tién trinh:
- Trinh bay két qua

- Dénh gid

- D& xuéit phuong 4n tim hiéu

- Xac dinh hoat dong tim hiéu

- Lwra chon phuong tién, vét liéu

Ki ning tién trinh: "1
K7 nang tien trinh:

- Thi nghjf:m/diéu tra
- Thu thép dit ligu

- Dién giai dit ligu

- Két lugn

Hinh 2.2. So' do cdu triic NL THMTTNXQ ciia HS tiéu hoc
Bang 2.1. M0 td thanh 16 ciia NL THMTTNXQ

&1 Thuc
én ké

’hoach tim

igu

Trién khai ké hoach di thiét lap thon
hanh cac hoat dong thi nghiém/diéu tr
hoat dong tim hiéu dé thu thap dir liéu
thi nghiém hay quan st tryc tiép va th
bao..

D. Phén tich
dir liéu va rat
ra két ludn

Phén tich, dién giai hodic chuyén doi d
thong tin c6 ¥ nghla Déi chiéu két qua
d6 rat ra két luan vé dac diém va mdi
vat, hién tugng.

E. Trinh
bay két qua
va danh gia

Trinh bay két qua thu duge va danh
dugc cling nhu qua trinh thyc hién.

Céac chi bao cia NL THMTTNXQ dugc mo ta
hién: Mirc 1, Murc 2 va Muc 3. Céc tiéu chi nay dugc :
cung cip mot cong cu cu thé, hd trg GV va nha nghién
nhan dién, danh gia sy tién bo va muc do phat trién ¢
ting chi bao cuia NL.

2.3. QUY TRINH PHAT TRIEN NL THMTTN
TRONG DAY CAC CHU PE SINH HQC

Quy trinh phét trién NL THMTTNXQ chc
trong day hoc cac cha dé sinh hoc mon Khoa hoc
dya trén cac nguyén tic co ban sau: Pam bao bai

Thanh t6 Mo ta

khung NL THMTTNXQ; Bam bao phu hop véi mi

A. Xic dinh | La budc khoi dau quy trinh tim toi KH bang viéc

quan day hoc; Pam béo tinh kha thi; Pam bao tinh
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PART 1: INTRODUCTION

1. RATIONALE FOR THE STUDY

In the context of contemporary education, competence-based teaching
has become a major orientation aimed at preparing learners with adaptability,
independent thinking, and problem-solving abilities in a constantly changing
society. Accordingly, science education is not limited to the transmission of
scientific knowledge, but also emphasizes the development of students’
competence in inquiry, exploration, and the application of knowledge to real-
life contexts (Mayer, 2007; Lederman & Lederman, 2012).

In line with the policy of fundamental and comprehensive reform of
education and training, the 2018 General Education Curriculum identifies
scientific competence as one of the subject-specific competences to be
formed and developed in students. This competence consists of three
components: scientific awareness, inquiry into nature and society, and
application of acquired knowledge and skills (Ministry of Education and
Training [MOET], 2018a). At the primary level, this competence is initially
developed through the subjects Nature and Society and Science. Within this
structure, the component of exploring the surrounding natural environment
serves as a foundation for the further development of more advanced
scientific inquiry competence at subsequent educational levels.

In the primary Science curriculum, topics related to the living world,
which belong to the field of biology, account for a large proportion of both
content and instructional time, representing approximately 54-56% of the
total time allocation for the Science subject (MOET, 2018b). Exploring
biological objects, phenomena, and their relationships with the environment
requires students to mobilize and develop a system of science process skills,
such as observing, questioning, predicting, measuring, planning, and
drawing conclusions. Previous studies have indicated that engaging students
directly in scientific inquiry plays an important role in developing scientific
thinking (Klahr, 2000), learning interest, and lifelong learning capacity
(Harlen, 2014).

In practice, although the 2018 General Education Curriculum has
specified several manifestations of students’ competence in exploring the
surrounding natural environment, it has not yet concretized this in Exploring
components, performance levels, and assessment criteria appropriate to the
cognitive characteristics of primary students. This situation creates certain
difficulties for teachers in designing learning activities, organizing
competence training, and assessing students’ competence development in a
systematic and consistent manner.



In addition, a review of domestic and international studies shows that
most research on scientific inquiry competence has focused on lower and
upper secondary students. In contrast, in-depth studies on primary students’
competence in exploring the surrounding natural environment, particularly
in association with the teaching of biological topics in Science, remain
relatively limited. This research gap is evident in the lack of studies that
construct a competency framework, developmental pathway, and assessment
tools suitable for the characteristics of primary school students.

For these reasons, the study entitled “Developing Primary Students’
Competence in Exploring the Surrounding Natural Environment
through the Teaching of Biological Topics in Primary Science” is
necessary from both theoretical and practical perspectives. The study
contributes to strengthening the scientific basis for competence-based
teaching at the primary level and provides orientations, pedagogical
solutions, and assessment tools that can be applied in teaching practice and
in the training of primary school teachers in Viet Nam.

2. RESEARCH AIM

Based on theoretical and practical research, this dissertation aims to
construct a competency framework for primary students’ competence in
exploring the surrounding natural environment and to propose a process and
pedagogical measures for developing this competence through the teaching
of biological topics in Primary Science, thereby contributing to the
improvement of Primary Science teaching in accordance with the
competence-based orientation of the 2018 General Education Curriculum.
3. RESEARCH OBJECT AND SUBJECT

3.1. Research Object The inquiry in Exploring the surrounding natural
environment, along with the pedagogical processes and measures designed
to develop this competency in students through the instruction of biological
Topics within the primary Science curriculum.

3.2. Research Subject The instructional process of the Science subject
at the primary level.

4. RESEARCH HYPOTHESIS

If a competency framework for exploring the surrounding natural
environment tailored for primary students is established, and biological
Topics in the Science curriculum are taught following a purposeful training
process with a corresponding system of exercises, then students' inquiry in
Exploring the surrounding natural environment will be significantly
enhanced, fulfilling the required learning outcomes of the 2018 General
Education Program.



5. RESEARCH TASKS

- To study the theoretical foundations of competence-based teaching
in science education and review domestic and international studies related to
scientific inquiry competence, thereby identifying the research gap and
defining the theoretical orientation of the dissertation.

- To investigate and evaluate the current status of developing primary
students’ competence in exploring the surrounding natural environment in
Science teaching, including teachers’ perceptions, the organization of
teaching activities, and students’ levels of competence manifestation; on this
basis, to identify the difficulties and causes of the current situation.

- To construct a competency framework for primary students’
competence in exploring the surrounding natural environment by identifying
its components, behavioral indicators, and performance levels in accordance
with the psycho-physiological characteristics of primary students and the
requirements of the 2018 General Education Curriculum.

- To propose a process for developing students’ competence in
exploring the surrounding natural environment and to develop a system of
exercises for training the components of this competence through the
teaching of biological topics in Primary Science.

- To conduct pedagogical experimentation to examine the feasibility
and effectiveness of the proposed measures by analyzing experimental
results, assessing students’ competence development, and confirming the
value of the dissertation’s proposals.

6. RESEARCH METHODS

This study adopts a multi-methodological approach comprising the
following research methods: Theoretical Research Method, Empirical
Investigation Method, Expert Consultation Method, In-depth Interview
Method, Pedagogical Experimentation Method and Mathematical Statistical
Methods:

7. RESEARCH SCOPE

Regarding the geographical scope, the study focuses on surveying
Science teachers and students in grades 4 and 5. Pedagogical experiments
were conducted at selected primary schools across Nghe An Province, Ha
Tinh Province, and Hue City.

In terms of content, the research is limited to the development of the
theoretical foundation, the competency framework, the pedagogical process,
and the training exercises, alongside the criteria system and assessment tools
for this competency.



8. ORIGINAL CONTRIBUTIONS OF THE STUDY

Systematizes the theoretical framework for developing the inquiry in
Exploring the surrounding natural environment for primary students within
the instruction of biological Topics in the Science subject.

Constructs a comprehensive competency framework for exploring the
surrounding natural environment for primary students, including specific
components, behavioral indicators, and performance levels tailored to
students' psycho-cognitive characteristics and the requirements of the 2018
General Education Program.

Establishes a system of evaluation criteria and performance levels to
assess the inquiry in Exploring the surrounding natural environment.

Provides a comprehensive situational analysis regarding the
instruction of primary Science oriented toward the development of the
inquiry in Exploring the surrounding natural environment in the current
educational context.

Proposes a pedagogical process and a system of training exercises
designed to cultivate students' inquiry in Exploring the surrounding natural
environment through biological Topics in primary Science.

9. THESIS STRUCTURE

Aside from the introduction, conclusion and recommendations,
bibliography, list of tables and figures, and appendices, the main body of the
thesis is organized into three chapters:

Chapter 1: Theoretical and Practical Foundations of the Research
Problem.

Chapter 2: Developing inquiry in Exploring the surrounding natural
environment for students through teaching biological topics in primary
science education

Chapter 3: Pedagogical Experimentation



PART 2: CONTENT
CHAPTER 1. THEORETICAL AND PRACTICAL
BASIS OF THE RESEARCH PROBLEM
1.1. LITERATURE REVIEW
1.1.1. Studies on the Concept and Structure of Scientific Inquiry
Competence

At the international level, the conceptualization of scientific inquiry
competence has shifted from a focus on discrete science process skills to a
more comprehensive cycle of scientific practice, in which investigative
procedures are closely integrated with evidence-based epistemological
reasoning. In the same direction, the 2018 General Education Curriculum of
Vietnam has institutionalized this competence as a core component of
scientific competence, which is specifically defined at the primary level as
the competence in exploring the surrounding natural environment.

The structure of this competence reflects the logic of a scientific
research process, encompassing a sequence of interrelated behaviors, from
observation, question generation, prediction, and designing inquiry
procedures to information collection and reasoning about findings. The
convergence between international theoretical perspectives and Vietnam’s
regulatory curriculum documents confirms that this competence is not
merely a set of mechanical operations. Rather, it is a multi-component system
operating according to scientific methods, through which learners construct
knowledge from empirical evidence.

1.1.2. Studies on Teaching for the Development of Scientific Inquiry
Competence

International studies on teaching for the development of scientific
inquiry competence tend to focus on broad theoretical frameworks,
classifications of levels of inquiry, and the design of instructional resources
at a systemic scale. These studies are commonly grounded in constructivist
learning theory and student-centred pedagogy. Major research Topics
include inquiry-based teaching, project-based learning, and the S5E
instructional model. These approaches emphasize the construction of
scientific explanations, modelling, and evidence-based reasoning, while also
highlighting the role of technology and real-life contexts in teaching
scientific inquiry.

In Vietnam, studies on teaching for the development of scientific
inquiry competence remain largely oriented toward illustrating applications
in a particular lesson, topic, or classroom context. The research subjects have
mainly been students at the secondary level. Studies concerning primary



school students in general, and Grade 4 and Grade 5 students in particular,
remain relatively limited.
1.1.3. Studies on the Assessment of Scientific Inquiry Competence

The assessment of scientific inquiry competence has received
considerable attention from researchers. International studies have made
notable contributions to the design and development of measurement
instruments and assessment criteria. In addition, many large-scale studies
have been conducted to assess students’ scientific inquiry competence across
different educational levels.

In Vietnam, however, studies that specifically focus on developing
criteria and assessment scales for primary school students’ competence in
exploring the surrounding natural environment remain relatively limited.
1.1.4. General Evaluation of the Research Overview and Research Gaps

A review of previous studies shows that scientific inquiry competence
has been clearly conceptualized through international frames of reference,
including science process skills, inquiry cycles, and scientific practices.
Building on this foundation, Vietnam’s 2018 General Education Curriculum
has identified the competence in exploring the surrounding natural
environment as a core component of scientific competence at the primary
level. However, while international research has progressed toward the
operationalization of this competence and the development of integrated
assessment instruments, studies in Vietnam have mainly focused on
secondary education. Research at the primary level remains insufficiently
systematic.

This discrepancy reveals several research gaps. Theoretically, primary
education in Vietnam still lacks a comprehensive framework of scientific
inquiry competence that can be aligned with international standards and
operationalized into specific assessment indicators for Grade 4 and Grade 5
students. In terms of pedagogical practice, there has not yet been a structured
process for developing the competence in exploring the surrounding natural
environment among Grade 4 and Grade 5 students, especially in relation to a
specialized system of exercises in biological topics that can serve as a tool
for organizing learning activities and monitoring competence development.
Finally, there remains a lack of a coherent logical chain linking the
competence framework, teaching measures, and a system of measurement
tools validated through pedagogical experimentation. Addressing these
limitations provides the scientific basis for defining the objectives and
research tasks of the dissertation.

1.2. THEORETICAL BASIS OF THE RESEARCH PROBLEM



1.2.1. Scientific Inquiry Competence
1.2.1.1. The Concept of Competence
In this dissertation, competence is conceptualized as a flexible and
systematic combination of knowledge, skills, attitudes, and other personal
attributes, which an individual mobilizes and applies effectively to
successfully perform activities or solve problems arising in a specific
practical context. This perspective allows competence to be viewed both as
an individual outcome and as an educational outcome; it has an internal basis
but can only be verified through practical activity.
1.2.1.2. The Concept of Scientific Inquiry Competence
In this dissertation, scientific inquiry competence is defined as students’

ability to mobilize knowledge, skills, and attitudes to carry out a logical
scientific inquiry cycle, including observation, question formulation,
hypothesis/prediction generation, planning, data collection and analysis,
explanation construction, and evidence-based communication of results.
1.2.1.3. The Structure of Scientific Inquiry Competence

Based on the component-based approach to competence structure and
a comparison between international and Vietnamese frameworks of scientific
inquiry competence, this study approaches scientific inquiry competence as
a multi-component structure that reflects an evidence-based cognitive-
practical process. This process ranges from identifying problems, planning
and implementing inquiry plans, to interpreting data and drawing evidence-
based conclusions.
1.2.2. Primary Students’ Competence in Exploring the Surrounding
Natural Environment
1.2.2.1. The Concept of Competence in Exploring the Surrounding Natural
Environment

In this dissertation, primary students’ competence in exploring the
surrounding natural environment is conceptualized as an individual’s ability
to successfully carry out simple exploratory activities related to the natural
world around them. This is a process-oriented competence, associated with
students’ use of scientific inquiry skills to explore the surrounding natural
environment within a scope appropriate to primary school age. In primary
Science education, this competence serves as a foundational component,
providing a methodological basis for the further development of more
advanced scientific inquiry competence at subsequent educational levels.
1.2.2.2. The Role of Competence in Exploring the Surrounding Natural
Environment

The competence in exploring the surrounding natural environment
plays an important role in developing students’ scientific understanding and
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scientific attitudes. It also contributes to the development of critical thinking
and equips students with a scientific approach to identifying and solving
practical problems. This competence is not only significant for students’
immediate learning outcomes but also contributes to the formation of
adaptability, self-learning capacity, and lifelong learning competence in the
context of contemporary society.
1.2.2.3. Assessment of Competence in Exploring the Surrounding Natural
Environment
Evidence-based competence assessment framework
The assessment of competence in exploring the surrounding natural
environment is grounded in an evidence-based assessment framework, which
includes three key requirements: identifying the competency model,
developing the evidence model, and designing the task model.
Forms and methods of assessment
The assessment of competence in exploring the surrounding natural
environment consists of two main forms: formative assessment and
summative assessment. The assessment tools include observation sheets,
rubrics, self-assessment and peer-assessment forms, and competence tests.
1.2.3. Developing the Competence in Exploring the Surrounding Natural
Environment for Grade 4 and Grade 5 Students
1.2.3.1. The Concept of Developing the Competence in Exploring the
Surrounding Natural Environment
In this dissertation, the development of primary students’ competence
in exploring the surrounding natural environment is understood as a
purposeful pedagogical process aimed at forming, consolidating, and
enhancing students’ competence according to the identified components,
indicators, and levels of performance. This process enables students to
successfully carry out activities for exploring the natural world under specific
conditions.
1.2.3.2. Foundations for Developing the Competence in Exploring the
Surrounding Natural Environment for Grade 4 and Grade 5 Students
The development of primary students’ competence in exploring the
surrounding natural environment is grounded in several foundations,
including:
- Learning theories such as constructivism, the zone of proximal
development and instructional scaffolding, and self-determination theory.
- The cognitive and psychological characteristics of primary school
students.



- The characteristics of teaching biological topics in Grades 4 and 5 in
relation to the development of the competence in exploring the surrounding
natural environment.

1.2.4. Theoretical Foundations for an Exercise-Based Orientation to
Developing the Competence in Exploring the Surrounding Natural
Environment in Science Teaching

Several studies have shown that exercises play an important role in
developing students’ scientific inquiry competence in Science teaching. In
this study, exercises are used as a tool to organize the training of students’
competence in exploring the surrounding natural environment through
biological topics in the Science subject. On this basis, exercises in Science
teaching can be regarded as a pedagogical means of transforming
competence development requirements into specific and observable learning
activities that are appropriate to primary students’ need for experiential
learning.
1.2.4.1. The Concept of Exercises and Exercises for Developing the
Competence in Exploring the Surrounding Natural Environment

An exercise can be understood as a structured learning task that
contains a cognitive requirement or problem which learners need to solve by
applying knowledge, skills, and thinking operations in order to achieve a
specific instructional objective. Each exercise generally consists of three
basic components: given information, requirements, and the process or
solution. The flexible combination of these components creates the diversity
of exercise types in teaching.

Exercises for developing the competence in exploring the surrounding
natural environment are understood as learning tasks purposefully designed
in Science teaching to provide students with opportunities to mobilize
knowledge, skills, attitudes, and experience in the process of exploring
familiar natural objects and phenomena, thereby forming and developing
their competence in exploring the surrounding natural environment.
1.2.4.2. Basic Characteristics of Exercises in Education

Exercises in teaching possess several basic characteristics that
determine their pedagogical value and effectiveness. These include goal
orientation, structural clarity, content relevance, activity-based nature,
cognitive challenge, and assessability.
1.2.4.3. The Role of Exercises in Primary Science Teaching

In primary Science teaching, exercises play an important role in
organizing learning activities and developing students’ competence in
exploring the surrounding natural environment. They help stimulate
students’ interest and motivation for exploration, serve as an important tool
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for forming scientific thinking operations such as data collection and
processing, causal reasoning, and phenomenon explanation, and create an
experiential learning environment that allows students to directly manipulate
and observe natural phenomena. At the same time, exercises also function as
a competence assessment tool, enabling teachers to collect evidence of
students’ development in exploring the natural environment.

1.2.4.4. Classification of Exercises in Science Teaching for Primary Students

In Science teaching, exercises can be classified according to various
criteria to serve the goal of competence development, such as competence
development objectives, cognitive levels, modes of representation,
complexity levels, and learning environments. This dissertation focuses on
classifying exercises according to the objectives of developing the
competence in exploring the surrounding natural environment and according
to levels of difficulty.

1.3. PRACTICAL FOUNDATIONS

The results of the survey on the current state of Science teaching
indicate that:

- Teachers are well aware of the importance of the competence in
exploring the surrounding natural environment for students’ holistic
development, considering it an important component of scientific
competence.

- Teachers have initially applied several active teaching methods, such
as observation, group discussion, and simple experiments. However, modern
constructivist teaching methods are used much less frequently than
traditional methods.

- Limitations in specialized facilities, such as laboratories and practical
rooms, insufficient funding for field-based activities, and time constraints
within lessons are systemic barriers that restrict teachers’ ability to organize
inquiry-based and exploratory activities for students. In addition, there
remains a lack of specific assessment tools and criteria for monitoring
students’ progress.

- Students’ competence in exploring the surrounding natural
environment develops unevenly. Students perform relatively well in
procedural and concrete skills, such as observation and tool selection, but
show clear limitations in higher-order thinking skills, especially data
interpretation and conclusion drawing. These are core weaknesses that need
further pedagogical attention.
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CHAPTER 2. DEVELOPING PRIMARY STUDENTS’
COMPETENCE IN EXPLORING THE SURROUNDING NATURAL
ENVIRONMENT THROUGH THE TEACHING OF BIOLOGICAL

TOPICS IN PRIMARY SCIENCE

2.1. ANALYSIS OF BIOLOGICAL TOPICS IN THE PRIMARY
SCIENCE CURRICULUM
2.1.1. Position and Time Allocation

Biological content occupies a central position in the primary Science
curriculum, accounting for a dominant proportion of instructional time, with
54% in Grade 4 and 56% in Grade 5. This stage is identified as an “academic
foundation” phase, serving as a transitional point that helps students move
from observing external natural phenomena, as introduced in the subject
Nature and Society in Grades 1, 2, and 3, to exploring the nature, survival
principles, and ecological relationships of living organisms.
2.1.2. Advantages for Developing the Competence in Exploring the
Surrounding Natural Environment

An analysis of the characteristics of biological knowledge shows that
biological content has several advantages for teaching aimed at developing
students’ competence in exploring the surrounding natural environment, as
follows:

- Visual and concrete nature: Biological objects are closely connected
with students’ everyday experiences. The dynamic characteristics of living
organisms, such as growth, movement, and morphological changes, naturally
stimulate scientific questions and create a favourable context for developing
foundational skills such as observation, questioning, and classification.

- Flexible experimental space: Biological topics allow for the
organization of diverse inquiry cycles. Students have opportunities to
practise higher-order thinking operations, such as proposing inquiry
procedures, controlling variables, and conducting experiments, through
easily accessible materials or through the processing of secondary data,
including pictures, videos, and charts.

- Orientation toward social behaviour: Biological knowledge at the
primary level does not stop at theoretical recognition but is directly
connected with practical decision-making, such as nutrition, safety, and
environmental protection. This characteristic encourages students to develop
the competence to interpret evidence, draw conclusions, and reflect on the
value of research findings for everyday life.
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2.2. CONSTRUCTING THE COMPETENCY FRAMEWORK FOR
EXPLORING THE SURROUNDING NATURAL ENVIRONMENT
FOR PRIMARY STUDENTS

The construction of the scientific inquiry competency framework for
primary students adheres to the following core principles: Scientific rigor,
Feasibility, Objectivity, Practicality, Developmental appropriateness.

The process of constructing this framework involves five sequential
steps: Step 1: Researching theoretical and practical foundations. Step 2:
Designing the draft competency framework. Step 3: Gathering expert
feedback and performing adjustments. Step 4: Conducting field trials. Step
5: Finalizing the competency framework.

Synthesizing theoretical foundations, international experiences, and
the Vietnamese educational context, this study proposes a competency
framework specifically for primary students. The framework is structured
around five main components, corresponding to the stages of a universal
scientific inquiry process. These components are further specified through
12 behavioral indicators (process skills), with each criterion conceptualized
across three developmental levels. The overall structure of the components
and corresponding skills is illustrated in Diagram 2.2 and Table 2.1.

A. Identifying

Problem

| Process Skills:

Process Skills:

- Evaluating

- Interpreting Data

- Drawing Conclusions

- Communicating Results ’

Process Skills:

- Observing

- Asking Questions

- Hypothesizing

B. Planning
the Inquiry
Investigation

Process Skills:
- Proposing Investigation Plans
- Defining Investigation Activities

- Selecting Tools and Materials

C. Conducting
the Inquiry
Investigation
Process Skills:

- Experimenting/Investigating

- Collecting Data

Figure 2.2. Structural framework of inquiry in Exploring the surrounding
natural environment for primary school students
Table 2.1. Description of the components of the inquiry in Exploring the
surrounding natural environment

Component

Description
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The starting point of the scientific inquiry process
involving  observing objects, phenomena, and
relationships in the natural environment; subsequently
formulating scientific questions and making predictions

B. Planning the
inquiry

A. Identifying|about relationships (e.g., cause-effect, structure-function)
the inquiry|based on gathered information, data, and prior
problem experience.

Following problem identification, this component

focuses on proposing suitable methods to verify
predictions or answer scientific questions. This process
includes determining specific inquiry activities (such as
designing experimental procedures or investigations) and
selecting necessary tools and materials.

C. Executing
the inquiry plan

Implementing the established plan by conducting
experiments or investigations to collect relevant data
from direct observation and scientific sources.

D.
data
drawing
conclusions

Analyzing
and

Analyzing, interpreting, or transforming raw data into
meaningful information. Results are compared with
initial predictions to draw conclusions regarding the
characteristics and relationships between objects and
phenomena.

E. Presenting
and evaluating
results

Presenting findings and evaluating both the results and
the execution process.

The indicators of this competency are described across three
performance levels: Level 1, Level 2, and Level 3. These criteria serve as a
specific tool to support teachers and researchers in identifying student
progress and assessing developmental levels for each indicator.

2.3. PEDAGOGICAL PROCESS FOR DEVELOPING THE INQUIRY
IN EXPLORING THE SURROUNDING NATURAL ENVIRONMENT
THROUGH BIOLOGICAL TOPICS

The process for developing the inquiry in Exploring the surrounding
natural environment for primary students within biological Topics in Science
is designed based on the following fundamental principles: Strict adherence
to the proposed competency framework structure. Alignment with
instructional objectives and tasks. Ensuring feasibility in implementation.
Promotion of student development and maximization of student agency.
Integration of regular assessment throughout the training process.
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Based on these principles, the proposed process for developing this
competency through biological Topics in Science comprises three distinct
stages:

Stage 1: Planning: Step 1: Analyze biological Topics within the
Science curriculum. Step 2: Identify specific competency components to be
trained. Step 3: Establish a developmental pathway for training. Step 4:
Select appropriate training tools.

Stage 2: Implementation of Competency Development: Step 1:
Introduce the competency components targeted for training. Step 2: Organize
guided practice sessions for students. Step 3: Organize independent and
integrated student practice.

Stage 3: Evaluation and Adjustment. Step 1: Conduct assessments of
student competency. Step 2: Perform necessary adjustments based on
assessment results.

The stages and their respective steps are illustrated in Figure 2.3.

« Step 1: Analyzing biology topics in the Science curriculum

Phase 1: « Step 2: Identifying target competency components
Planning « Step 3: Defining the development trajectory
« Step 4: Selecting instructional tools and resources
: lPhas :azﬁ i > E:Sp:):n ernlttrsoducmg target competency
o T T * Step 2: Facilitating guided practice for students
ompietency « Step 3: Facilitating independent and integrated
¥ WDevelopﬁme'nt 4 it
Phase 3: * Step 1: Conducting
Assessment assessment
and Adaptation  ° Step 2: Adapting

instruction

Figure 2.3. Instructional process for developing inquiry in Exploring
the surrounding natural environment for primary school students
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2.4. DEVELOPING EXERCISES TO CULTIVATE THE INQUIRY IN
EXPLORING THE SURROUNDING NATURAL ENVIRONMENT

The system of training exercises designed to develop the inquiry in
Exploring the surrounding natural environment for primary students is based
on the following fundamental principles: Ensuring compatibility with
curriculum objectives and the developmental orientation of the target
competency; Maintaining scientific accuracy and fostering interdisciplinary
and cross-curricular connectivity; Ensuring suitability for student
characteristics and practical contexts.; Ensuring systematicity throughout the
exercise system.

Based on these principles, the process of constructing these exercises
was conducted through five sequential steps: Step 1: Analyze curriculum
objectives and identify the specific competency components to be developed.
Step 2: Select scientific content and construct authentic practical contexts.
Step 3: Compile and structure the exercise system. Step 4: Develop
instructional tools and conduct expert consultations. Step 5: Implement
pedagogical trials and finalize the exercise system.

The thesis has established a comprehensive system of 88 training
exercises for students in grades 4 and 5 within various biological Topics,
including: Plants and Animals, Fungi, Bacteria, Humans and Health, and
Organisms and the Environment.

2.5. ASSESSMENT OF THE INQUIRY IN EXPLORING THE
SURROUNDING NATURAL ENVIRONMENT

The assessment of students' inquiry in Exploring the surrounding
natural environment is governed by the following principles: Ensuring
comprehensiveness and systematicity. Ensuring appropriateness and
reliability. Ensuring diversity in assessment methods and tools. Focusing on
developmental orientation.

Evaluation criteria for this competency include: Assessment of 12
behavioral indicators. Assessment of competency components. Assessment
of the overall competency.

Assessment tools comprise teacher observation forms, peer
assessment forms, individual self-assessment forms, and competency tests.
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CHAPTER 3. PEDAGOGICAL EXPERIMENTS

3.1. ORGANIZATION OF PEDAGOGICAL EXPERIMENTATION
3.1.1. Experimental objectives
The pedagogical experiment was implemented to determine the
feasibility and effectiveness of the proposed principles and instructional
processes aimed at developing the inquiry in Exploring the surrounding
natural environment through biological Topics in primary Science.
Furthermore, the experiment was designed to quantitatively and qualitatively
evaluate the impact of the intervention—specifically the system of
competency-based exercises—on the transformation of the individual
components of this competency.
3.1.2. Research Sites and Experimental Sample
The pedagogical experiment was conducted at primary schools
representing different geographical areas in Nghe An Province, Ha Tinh
Province, and Hue City. The experimental participants were Grade 4 and
Grade 5 students who had been exposed to the renewed Nature and Society
and Science curricula in accordance with the curriculum reform roadmap of
the Ministry of Education and Training. To ensure objectivity, the teachers
participating in the experiment in both groups were selected on the basis of
comparable professional competence and years of teaching experience, and
they were also willing to take part in the experiment.
3.1.3. Experimental Content
The study employed a quasi-experimental model with a pre-test and
post-test design involving two independent groups: the experimental group
and the control group. The experiment was designed based on the
differentiation of intervention measures between the two research groups. In
general, the control and experimental classes were comparable in terms of
topic content, expected learning outcomes, instructional time allocation, and
teachers’ professional qualifications. The key difference in the experimental
group was the implementation of the proposed process and system of
exercises oriented toward developing students’ competence in exploring the
surrounding natural environment according to a predetermined
developmental pathway.
3.1.4. Experimental Procedure
The experiment was organized in two successive phases: a preliminary
experiment and a formal experiment.
In the preliminary experiment, before large-scale implementation, a
pilot study was conducted in one Grade 4 class to examine the suitability of
the intervention measures.
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The formal experiment was conducted during the 2024-2025
academic year and consisted of three main stages:

Stage 1: Preparation for the experiment.
This stage included the preparation of required documents and administrative
procedures, the administration of pre-intervention assessments, and the
identification of the intervention pathway.

Stage 2: Implementation of the pedagogical intervention.
The intervention was implemented in the topic of Plants and Animals in both
Grade 4 and Grade 5 according to the predetermined pathway. After
completing this topic, students were assessed, and the subsequent training
pathway was identified. Training exercises were then further used in the topic
of Fungi in Grade 4 and the topic of Bacteria in Grade 5 according to the
identified pathway.

Stage 3: Evaluation and synthesis.
After the completion of the topic of Fungi in Grade 4 and the topic of
Bacteria in Grade 5, a third assessment was administered to examine the
development level of students’ competence in exploring the surrounding
natural environment.

3.1.5. Assessment Instruments and Data Analysis

Assessment instruments: Quantitative data were collected through
three competence tests designed to assess the 12 behavioral indicators of
students’ competence in exploring the surrounding natural environment.
Process-based qualitative data were recorded through observation sheets,
self-assessment forms, peer-assessment forms, and interview protocols.

Data analysis: The collected data were coded and analyzed using SPSS
software. The Chi-square test (y*) and Cramér’s V coefficient were used to
determine the statistical significance of differences in the distribution of
competence levels between groups and across measurement points.

3.2. EXPERIMENTAL RESULTS

3.2.1. Quantitative analysis
* Development level of the indicators of the competence in exploring the
surrounding natural environment:

Before the intervention, the experimental and control groups had
equivalent starting points in terms of their competence in exploring the
surrounding natural environment. The Chi-square tests showed no
statistically significant differences across all indicators, thereby ensuring the
internal validity of the quasi-experimental design.

After the first stage of intervention, students in the experimental group
showed a clear improvement in their competence in exploring the
surrounding natural environment and outperformed those in the control
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group in most of the 12 skills. This improvement was particularly evident in
skills that are more difficult to develop, such as proposing inquiry
procedures, conducting experiments/investigations, interpreting data,
drawing conclusions, and evaluation. All differences were statistically
significant (p <0.05), with effect sizes ranging from moderate to fairly strong
(Cramér’s V = 0.18-0.36). Meanwhile, the control group showed no
substantial changes over time, confirming that the observed effects were
directly attributable to the intervention.

Figure 3.1. Distribution of the 12 inquiry competence indicators by
performance level in the experimental and control groups at mid-test
(Grades 4 and 5).

* Development of competence over time:

The main results across the three measurements showed that students’
competence in exploring the surrounding natural environment in the
experimental group developed in a gradual, continuous, and structured
manner in both Grade 4 and Grade 5. In Grade 4, the overall competence
score increased from 1.795 in the first measurement to 2.223 in the second
measurement and reached 2.519 in the third measurement, indicating a shift
from Level 2 to Level 3 by the end of the experiment. In Grade 5, the overall
competence score increased from 2.074 to 2.347 and then to 2.580, meaning
that students reached Level 3 as early as the second measurement and
continued to consolidate this level in the third measurement.

At the component level, both grade levels showed clear progress, with
more notable improvement in the components related to data analysis and
conclusion drawing, as well as result presentation and evaluation. By
contrast, the components related to planning and implementing inquiry plans
developed more slowly, although they still showed steady growth over time.

At the indicator level, most skills improved across the three
measurements. The indicators showing prominent progress were
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concentrated in data recording, data interpretation, conclusion drawing,
result presentation, and evaluation. Meanwhile, indicators such as proposing
inquiry procedures, identifying inquiry activities, and conducting
experiments/investigations showed slower growth.

Overall, the results of the three assessments indicate that the
intervention not only helped students improve their scores in individual skills
but also promoted coherent development from the indicator level to the
component level and overall competence. These findings confirm the
effectiveness of the training pathway and the system of exercises used in the
experiment.
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Figure 3.2. Bar charts showing the percentage of Grade 4 and Grade 5
experimental students attaining Level 3 across 12 indicators of the
competence in exploring the surrounding natural environment over three
measurements.

Table 3.17. Table 3.17. Overall competence results of the Grade 4 and
Grade 5 experimental groups across three measurements
. Level Level Level
Lop |L1 L1 1.2 L2 L3 L3 A12 |A23 |A13 [gl13

Grad |[1.795 |2 2.223 |2 2.519 3 0.429 10.29510.724 10.601
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Figure 3.5. Line chart showing the overall competence of the Grade 4 and
Grade 5 experimental groups across three measurements
* Individual Case Analysis:

A longitudinal assessment of four representative students indicated
clear transitions in both performance levels and component structures.
Initially, most students started at the novice or developing levels, with
questioning, experimenting, and data processing posing the greatest
challenges. Following targeted support, students showed marked
improvement in higher-order skills such as prediction, data interpretation,
and drawing conclusions. However, conducting experiments (Indicator 7)
and proposing methods (Indicator 4) remained the most difficult indicators
to master at the competent level, requiring deeper pedagogical intervention.

3.2.2. Qualitative analysis

In-depth interviews with teachers and student surveys confirmed the
feasibility and effectiveness of the exercise system in transitioning from
content-based to competency-based instruction. Teachers evaluated the
exercise system highly based on several core aspects:

Curriculum Alignment: Full compatibility with the 2018 General
Education Program and comprehensive coverage of scientific inquiry
process skills; Flexible Structure: Content followed concentric and
differentiated principles, stimulating interest and aligning with primary
students' psychological characteristics; High Feasibility: Clear instructions
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for tasks, procedures, and assessment criteria supported teachers effectively
within current classroom constraints; Infrastructure Barriers: The primary
limitation identified was a local shortage of specialized experimental
equipment, necessitating further investment.

Student feedback indicated positive shifts in both attitudes and
cognitive abilities. Students expressed a strong preference for practical topics
(e.g., planting, fungal experiments) and direct experiential activities over
pure theory. Crucially, students were able to name and describe the stages of
the scientific process, demonstrating an emerging awareness of their own
thinking methods. These qualitative findings suggest that the exercise system
established a "constructivist learning environment".
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PART 3: CONCLUSION AND RECOMMENDATIONS

1. CONCLUSIONS

Through the research process, the thesis has reached the following
primary scientific conclusions:

1.1. The thesis has systematized and clarified the theoretical
foundations for developing the inquiry in Exploring the surrounding natural
environment for primary students within Science instruction. This research
approaches the competency as a multi-component activity structure linked to
science process skills, which can be trained and evaluated across
performance levels tailored to the psycho-cognitive characteristics of
primary students. This approach contributes to the specification of the natural
inquiry component within the scientific competency at the primary level, as
oriented by the 2018 General Education Program.

1.2. Based on an analysis of the program's required learning outcomes
and the cognitive characteristics of fourth- and fifth-grade students, the thesis
has constructed a competency framework comprising five components and
12 specific behavioral indicators, corresponding to the universal scientific
inquiry cycle (Problem Identification — Planning — Execution — Analysis &
Conclusion — Presentation & Evaluation). A prominent innovation is the
establishment of a quality criteria system (Rubric) across three
developmental levels (Novice — Developing — Competent), ensuring
measurability and suitability for the psychology of students in these grades.
Establishing this system of criteria and developmental levels facilitates the
transformation of competency requirements from program orientations into
concrete bases for instructional design and assessment in practice.

1.3. Findings from the situational investigation indicate that while
primary teachers recognize the importance of the inquiry in Exploring the
surrounding natural environment, its systematic training within Science
instruction remains fragmented, lacking a standardized process and
specialized exercise systems. Students' competency in this area is generally
low, particularly in skills requiring synthetic thinking, autonomy, and the
ability to interpret data and draw scientific conclusions. These findings
confirm the urgent necessity of developing purposeful pedagogical solutions
to foster this competency in primary students.

1.4. The thesis has proposed a pedagogical process and a system of
training exercises to develop students' inquiry in Exploring the surrounding
natural environment through biological Topics in Science. A three-stage
developmental process (Planning — Implementation — Synthesis) was
established, with the core being an exercise system designed according to a
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spiral development model. This system flexibly combines instructional
activities, leveled exercises, and teacher-guided support, creating conditions
for students to progressively form, consolidate, and develop scientific
inquiry skills sustainably.

1.5. The thesis has established a system of criteria, performance levels,
and assessment tools for this competency, ensuring scientific rigor,
reliability, and applicability in teaching practice. The use of appropriate
statistical methods for processing experimental data allows for an objective
evaluation of student competency development over time.

1.6. Results from the pedagogical experiment demonstrate that
organizing the instruction of biological Topics according to the proposed
process and exercise system has significantly contributed to the development
of students' competency. The difference between the experimental and
control groups was statistically significant, particularly in skills requiring
high-level thinking. These results confirm the feasibility and effectiveness of
the proposed pedagogical solutions and validate the research hypothesis.

2. RECOMMENDATIONS

2.1. For educational administrators
It is possible to consider using the competence framework and the assessment
tool for competence in exploring the surrounding natural environment as a
reference basis for designing teaching and assessment activities in primary
school Science. In addition, specialized professional development programs
should be strengthened, with a focus on guiding teachers to implement the
inquiry-cycle-based teaching process and to use the system of exercises
together with the competence-training pathway whose effectiveness has been
demonstrated. At the same time, supportive policies are needed to provide
basic experimental materials and allocate time appropriately so that teachers
can organize experiential learning activities and out-of-class investigations.

2.2. For teachers
Teachers need to proactively apply inquiry-based teaching models and
increase practical activities, experiments, and investigations. At the same
time, exercises should be used as a primary means of organizing learning
activities aimed at competence development. The competence development
pathway should be applied flexibly to ensure competence progression
following a spiral model, with appropriate control over the level of
complexity. In addition, process assessment should be diversified by actively
combining various formative assessment tools, such as rubrics, self-
assessment, and peer assessment, to regularly monitor students’ progress
across the 12 indicators.

2.3. For educational researchers
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Expand research and application of the competence-training model to other
content strands, such as Matter and Energy, in order to verify the
generalizability of the proposed competence framework.

Investigate the integration of digital technologies, such as virtual
experiments and simulations, into the exercise system to support skill
training under conditions where real-life experiments are difficult to
implement.
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