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Tom tit: Nghién ciru nay khdo sat tac dong cua cac yéu t6 cot 16i trong Day hoc diea trén dy
an (BjBL), gom (1) tinh xdc thuc, thach thicc cua dy an; (2) su tw chi, kham pha Toan hoc, (3)
hop tac va ldp ludn logic dén nang lwc, thai do va két qua hoc tdp ciia hoc sinh trung hoc pho
théng. Dir liéu tir 1301 hoc sinh tai Viét Nam dwoc thu thdp qua bang héi triec tuyén va phan
tich bang SmartPLS 4. Két qua cho thay mo hinh do luong dat d¢ tin cdy va gid tri tot Dong
thoi dwa trén kha ndng dw bdo ciia 3 bién ddc ldp, nghién ciru di cho thay cdc yéu té ke trén
déu gop phan tich cwc dén hiéu qua hoc tap cua nguoi hoc. Phat hi¢n ndy cung cap bang
chitng cho thdy viéc ting cuong yeu 16 thue tién trong cdc dw an todn, boi dwdng nang lic hop
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1. PAT VAN DE

Trong bbi canh doi méi gido duc hién nay, viée nang cao chét lwong day hoc mén Toan & béac
Trung hoc phd thong (THPT) dong vai tro quan trong nham phat trién nang luc tu duy, giai quyét van d&
va thich ing vdi yéu céu cia xa hoi thé ky 21. Chwong trinh Gido duc phd thong méi nhan manh dinh
hudng phat trién ning luc, trong d6 hoc sinh trd thanh chii thé tich cuc trong qua trinh chiém Iinh tri thirc
thong qua cac hoat dong hoc tap mang tinh trai nghiém, kham pha va thuc hanh (B GD&DT, 2018).
Trén co s¢ do, Day hoc Dua trén Du an (Project-Based Learning — PjBL) duoc xem 1a phuong phap phu
hop glup nang cao két qua hoc tdp mon Toan nho tao mdi truong hoc tép tich cuc, két ndi kién thic toan
hoc véi tinh hudng thuc tién, thuc day tur hoc va phat trién nang luc toan dién (Thomas, 2000; Pham &
Nguyén, 2021).Mic du cac nghién ciru quoc té da chi ra méi quan hé gitra thai do, niang luc va két qua
hoc tép trong cdc m6 hinh hoc tép tich cyc (Deci & Ryan, 2000; Han & Ryu, 2019), nhung tai Viét Nam,
cac nghién ciru dinh lugng theo hudng xay dyng mé hinh du bao tac dong cua PjBL dén két qua hoc tap
mon Toan cua hoc sinh THPT con han ché. Do d6, nghién ctru nay duoc thuc hién nhim phat trién mo
hinh dy bao vé tac dong cta PjBL 1én két qua hoc tip Toan ciia hoc sinh THPT thong qua viéc phan tich
anh hudng cua thai d hoc tap ddi voi nang lyc va thanh tich toan hoc, déng thoi xem xét vai tro trung
gian cta niang lyc hoc tap trong mbi quan hé nay.

Két qua nghién ctru ky vong s& dong gop bang chimg thuc nghiém cho mé hinh du bao cac yéu t6
quyét dinh hiéu qua ciia PjBL trong day hoc moén Toan ¢ THPT; tir 6 hd tro gido vién va nha quan ly
gido dyc trong viéc thiét ké giai phap su pham nang cao hiéu qua trién khai PjBL va cai thién thanh tich
Toan cta hoc sinh trong bdi canh giao dyc Viét Nam.

2. NOI DUNG
2.1. Tong quan vé Day hoc dua trén du an (PjBL)

Day hoc dua trén dy 4n (PjBL) 1a mot phuong phéap hoc tip do ngudi hoc chu dong diéu khién va
dudi sy hd tro cua gido vién. Nguoi hoc chii dong tim kiém tri thirc bang cach dét ra cac cau hoi khoi goi
tri to mo tu nhién cua ca nhan. Trong khi d6, Galvan & Coronado (2014) cho rang PjBL 1a mdt phuong
phap day hoc iy ngudi hoc lam trung tam, co tinh hop tac, khuyén khich hoc sinh giai quyét van dé
thong qua viéc tao ra mot san pham cudi cuing. PjBL duoc md ta nhu mot chién lugc giang day, trong do
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hoc sinh hop tac véi nhau trong mot khoang thoi gian dai dé tao ra mot san pham cu thé va co gia tri. N6
nhan manh vao viéc hoc tap tu dinh hudng trong khudn kho cua mot du an trai nghiém (Tseng et al.,
2013), nghia la hoc sinh tich cuc va chiu trach nhiém vé viéc hoc ctia minh. Markham (2012) da dinh
nghia rang PjBL la mét qua trinh hoc tdp mé rong, sir dung diéu tra va thach thirc dé thuc day phat trién
ky nang va nang luc, dong thoi phan biét voi phuong phap day hoc truyén thong vbn thudng gin véi
vi€c giang giai thu dong cia gido vién, boi PjBL 161 cuon hoc sinh tham gia mdt cach chia dong (Harris
etal., 2015).

Mot s6 nghién ctru khac cling coi PJBL 1a mot phuong phap su pham tich cuc, doi moi, hi€u qua,
trong d6 ngudi hoc tiép thu tri thirc théng qua viéc giai quyét cac van dé mang tinh thyc tién. Phuong
phap nay dugc trng dung rdng rai trong giao duc (Zhang & Ma, 2023) va dugc danh gia cao trong viéc
khuyén khich hoc sinh tham gia vao cac hoat ddng hoc tap (Krajcik et al., 2023), nham nang cao sy tham
gia va hiéu biét ciia ngudi hoc (Bolick et al., 2024). Pdng thoi, PjBL ciing dugc xem 1a mot Iy thuyét
day hoc dac thu trong linh vuc Toan hoc (Haatainen et al., 2021). Tac gid Widakdo (2017) cho r@ing dac
diém ndi bat cua PiBL 1a tinh xac thyc va tinh thyc tién, nhin manh vao viéc van dung cac kién thuc
toan hoc vao cac van dé lién mon va tich hop véi cac hoat dong thuc tién. Cac dy 4n thuong 1a nhiing
nhiém vu phirc tap, doi hoi hoc sinh tham gia vao thiét ké, giai quyét vin dé, dua ra quyét dinh hodc diéu
tra. Pong thoi, hoc sinh phai lam viéc twong ddi doc 1ap trong mot thoi gian dai va két thic bang san
pham hoic bai thuyét trinh thuc tién (Serin, 2023). Tuy nhién, phuong phap nay van mang tinh linh hoat
trong qua trinh hoc tap.

PiBL c6 tiém ning cai thién dang ké két qua hoc tap cta ngudi hoc, dong thoi phat trién thanh tich
hoc tap, thai d§ cam xuc tich cuc va k¥ nang tu duy cia ho (De Oliveira Biazus & Mahtari, 2022; Zhang
& Ma, 2023). Phuong phap nay khuyén khich su phat trién tu duy phan bién, ning cao k§ ning giai
quyét van dé, va thic day kha nang van dung kién thic 1y thuyét vao cac tinh hudng thuc tién (Lee et al.,
2023; Moust et al., 2021). Rehman et al. (2024) khing dinh rang sy tham gia tich cuc trong qua trinh hoc
tap gitip hoc sinh hinh thanh hiéu biét toan dién hon vé cac khdi niém toan hoc khi ho nhén thy tinh
thuc tidn va ¥ nghia cua chung trong doi séng. Pong thoi, PiBL khoi goi dong luc hoc tip bang cach dua
ra cac thach thac thyc tién doi hoi tu duy toan hoc (Rehman et al., 2024).

Nho nhiing lgi ich n01 bat trong viéc néng cao dong luc hoc tép, kha nang tiép thu kién thic triru
tugng, cing nhu phat trién cac ky niang mém nhu giai quyet van dé, giao tiép va ty diéu chinh, PjBL
ngay cang dugc khuyén khich ap dung rong réi trong thuc tién gido duc (Chen & Yang, 2019; Guo et al.,
2020). Nhu vay, véi nhing loi ich ndi bat di duogc chi ra, viéc nghién ctru mot cach hé théng tac dong
cua phuong phap Day hoc du an dén két qua hoc tap, nang lyc giai quyét van dé va thai o hoc tap Toan
ctia hoc sinh THPT 1a hét stc can thiét, gop phan cung cap co sd thyc tién cho viéc ung dung hiéu qua
phuong phéap nay trong gido duc Viét Nam.

2.2. Xy dung gia thuyét
2.2.1. Tinh xdc thuc & Thach thicc (Authenticity & Challenge - PBLA)

PBLA nhin manh mtrc d6 nhiém vu du 4n gin v6i bdi canh thuc tién, giip hoc sinh nhén thy gi4
tri kién thtrc (Thomas, 2000; Markham, 2011). Trong moén Toan, tinh xac thuc hd tro hinh thanh thai d6
hoc tap tich cuc (Boaler, 1998). Bong thoi, yéu té thach thirc voi mirc d6 phirc tap phit hop kich thich tur
duy bac cao (Blumenfeld et al., 1991). Cac nghién ctru, dic biét Markula & Aksela (2022), cho thiy du
4n vira thuc tién vira thach thirc gitip cai thién thai do, ning luc va két qua hoc tap.

Gia thuyét H1: PBLA tac dong tich cuc dén két qua hoc tap.
2.2.2. Sw tw chii & Tham do Todn hoc (Autonomy & Mathematical Inquiry - PBLYV)

PBLV phan anh mirc d¢ hoc sinh duoc chi dong ra quyét dinh trong du an. Theo Thuyét Tu quyét
dinh (Deci & Ryan, 2000), tu chi lam tang dong luc noi tai. Trong PjBL, hoc sinh dugc lya chon hudng
giai quyét, tir d6 phat trién tinh trach nhiém va sy chu dong (Thomas, 2000). Tham do toan hoc giup
hinh thanh k¥ ning dit cdu hoi, phan tich va rut ra két luan — cbt 16i cia tu duy toan hoc (Hmelo-Silver
et al., 2007). Boaler (1998) va Markula & Aksela (2022) déu chirmg minh PBLV gitip ning cao tu duy va
két qua hoc.

Gia thuyét H2: PBLV tac dong tich cuc dén két qua hoc tap.
2.2.3. Hop tiac & Ldp ludn Logic (Collaboration & Logical Reasoning - PBLC)

PBLC thé hién khia canh xa hoi — tri tué cua PjBL. Hop tac giup hoc sinh chia sé chién lugc, phat
trién giao tiép toan hoc va ty tin hoc tap (Gillies, 2016). Lap luan logic hd trg phan tich va bao vé quan
diém toan hoc (Stein et al., 2008), tir 46 nang cao tu duy phan bién. Cac nghién ctru (Rehman et al.,
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2023; Zhang et al., 2023) cho thay viéc két hop hop tac va 1ap luan cai thién rd rét két qua hoc.

Gia thuyét H3: PBLC tac dong tich cuc dén két qua hoc tap.
2.2.4. Két qua hoc tdp theo Day hoc dwa trén du dn

Két qua hoc tap phan anh mirc d§ dat myc tiéu vé kién thirc, k¥ ning va thai do  (Biggs & Tang,
2011). Trong PjBL, két qua khong chi 1 diém s6 ma con 1a kha nang van dung thyc tién, hop tac va tu
duy phan bién (Thomas, 2000; Han et al., 2015). PjBL thuc day hoc tap bén viing va tu duy hé thong.
Nghién ctru tai Viét Nam (Pham & Lé, 2022) chi ra PjBL ning cao k¥ ning giao tiép, ty danh gia va
sang tao.

Gia thuyét H4: Thai do tich cuc va ning lyc hoc tap cao lam ting két qua hoc tap trong PjBL.
2.3. Muc tiéu nghién ciru.

Bai viét nay thuc hién 3 muc ti€u chinh sau:
1) Phan tich tac dong cua Tinh x4c thue va Thach thire cia du an (PBLA) dén két qua hoc tap (LOC)
2) Kiém dinh anh huéng ciia Su tw chi va Tham do toan hoc (PBLV) dén LOC
3) Xéac dinh vai tro cia Hop tac va Lap luan (PBLC) trong viéc nang cao LOC.
2.4. Két qua phan tich PLS — SEM
2.4.1. Danh gia mé hinh do lwong
a) Panh gia d¢ tin ciy va gia tri phan biét ciia cac clu triic

| Cronbach's | D¢ tin cdy tong hop | D0 tin cay tong hop Gia tri phuong sai trich trung
HE so alpha (tho_a) (tho_¢) binh
LOC 0.953 0.953 0.961 0.753
PBLC 0.920 0.920 0.943 0.806

Bing 1. Gia tri hoi tu (Convergent Validity)

Tir Bang 1 cho thdy céc chi s6 Cronbach’s alpha cua cac cau trac dao dong tir 0.920 dén 0.953, déu
vuot nguong chap nhan 0.70, cho thay muc d6 tin cdy noi tai rit cao cua cac thang do. Céc gia tri do tin
cdy tong hop (Composite Reliability, tho_c) nam trong khoang 0.943-0.961, tiép tuc khang dinh tinh
nhit quan cila cic bién quan sat trong timg khai niém do luong. Ngoai ra, cic gia tri phuong sai trich
trung binh (Average Variance Extracted — AVE) déu 16n hon 0.50, véi LOC dat 0.753 va PBLC dat
0.806. Piéu nay cho théy c4c bién tiém an giai thich duoc hon 50% phuong sai cua cac chi bao tuong
ing, dap ung ti€u chuan AVE > 0.50 (Henseler et al., 2009). Nhu vay, cac thang do trong md hinh déu
dat yéu cau vé do tin cay va gia tri hoi tu, chimg t6 cc chi bdo phan anh tdt cac khai niém tiém an ma
chung dai dién.

b) Gia tri phan biét

LOC PBLC
LOC 0.868
PBLC 0.807 0.898

Bang 2. Gia tri phan biét- Tiéu chi Fornell - Larcker

Ma tran Fornell-Larcker cho thz‘iy can béc hai cia AVE dat trén dudng chéo 1a 0.868 cho LOC va
0.898 cho PBLC; c4 hai gi4 tri nay déu 16n hon hé s twong quan chéo giira hai bién (LOC < PBLC =
0.807). Theo tiéu chuan Fornell & Larcker (1981), diéu kién nay ching to mdi bién tiém 4n chia sé nhiéu
phuong sai hon vé&i cac chi bao cua chinh no so véi phuong sai chia sé¢ voi bién khac, va vi vay
discriminant validity cia LOC va PBLC dugc bao dam. Vé luan chimg, khi trinh bay két qua can néu cu
thé gia tri can bac hai AVE so v6i tuong quan chéo dé minh chig rang didu kién Fornell-Larcker dugc
dap tng, tir 46 khing dinh céc khai niém la phan biét vé mat thong ké.

Bdng 3. Gia tri phan biét - Tai chéo

LOC PBLA PBLC | PBLV LOC | PBLA | PBLC | PBLV
KQl1 0.862 0.684 0.692 | 0.633 | PBLC2 | 0.723 | 0.763 | 0.896 | 0.746
KQ3 0.854 0.704 0.718 | 0.667 | PBLC3 |0.732 | 0.762 | 0.905 | 0.780
KQ4 0.876 0.690 0.702 | 0.648 | PBLC4 | 0.716 | 0.741 | 0.892 | 0.773
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NL1 0.857 0.698 0.688 | 0.619 | PBLVI | 0.668 | 0.730 | 0.761 | 0.898
NL4 0.867 0.700 0.701 | 0.649 | PBLV2 | 0.689 | 0.755 | 0.788 | 0.927
PBLAIT | 0.708 0.891 0.759 | 0.735 | PBLV3 | 0.690 | 0.744 | 0.790 | 0.928
PBLA2 | 0.714 0.899 0.778 | 0.755 | Tbl 0.885 | 0.681 | 0.705 | 0.657
PBLA3 | 0.721 0.907 0.748 | 0.705 | Tb3 0.867 | 0.668 | 0.677 | 0.629
PBLA4 | 0.716 0.901 0.769 | 0.728 | Tb4 0.873 |1 0.689 | 0.713 | 0.657
PBLC1 | 0.725 0.776 0.898 | 0.753

Bang tai chéo cho thdy moi chi bao déu ¢ hé sb tai 16n nhét trén bién tiém an myc tiéu cla ching:
nhom chi bao lién quan LOC (KQ1, KQ3, KQ4, NL1, NL4, Tb1, TD3, Tb4) c6 loadings cao nhét trén
LOC (tham chiéu: 0.854—0.885); nhom PBLA (PBLA1-PBLA4) c¢ loadings 16n nhét trén PBLA
(khoang 0.891-0.907); PBLC1-PBLC4 c¢6 loadings 16n nhat trén PBLC (0.892-0.905); PBLV 1-PBLV3
c¢6 loadings 16n nhét trén PBLV (0.898-0.928). Pong thoi, cac tai chéo 1én cac bién khac déu thip hon
tai noi bo, va khong c6 chi bao nao biéu hién tinh trang “cross-loading” vuot qua loading trén bién muc
tidu. V& phuong phép ludn, day 13 bang chimg b sung rang cé chi bao hdi tu manh véi bién muyc tiéu va
chi bao khong tai manh 1én bién kha déu dugc thoa man; do d6 khong co co so thong ké dé loai trir bat
ky chi b4o nao dya trén tai chéo.

Bdng 4. Gid tri phdn biét — Ty s6 Heterotrait—Monotrait (HTMT)
| PBLC <> LOC | 0.861

Gia tri HTMT gitta PBLC va LOC 1a 0.861, nho hon ngudng tham chiéu phd bién 0.90; theo
Henseler va cong sw, HTMT 1a phép kiém nhay hon va gia tri < 0.90 cho thdy khong co chong lan khai
niém (conceptual overlap) nghiém trong gitra hai bién. Vi ca Fornell-Larcker va HTMT déu dugc thoa
man trong dit liéu hién tai, co thé két luan chic chin réng cac bién tiém an duoc do luong la phan biét ve
mat tam 1y-thong ké.

2.4.2. Pdnh gid mé hinh cdu triic
a) Hé s6 dudng din va hé sb tai nhén td
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Hinh 1. M6 hinh SEM

Hinh 1 mé ta mé hinh SEM danh gia anh huéng cua ba yéu t6 PBL—PBLA, PBLV va PBLC—dén
két qua hoc tap (LOC). Cac bién tiém an dugc do ludng bang cac chi bao quan sat twong img. PBLA va
PBLV c6 hé so tai thap dén trung binh (0.222-0.406), cho thay d hoi tu con han ché. Nguoc lai, PBLC
dat hé s6 tai rat cao (0.892-0.905), phan 4nh thang do 6n dinh va nhat quan. Bién LOC ciing duoc do
luong tot véi hé sb tai 0.854—0.885 trén ca ba khia canh: kién thtrc, ning lyc va thai d6. Cac dudng dan
tir PBLA, PBLV va PBLC dén LOC déu c6 y nghia thong ké, khang dinh anh hudng tich cyc ciia cac
thanh phan PjBL 1én két qua hoc tap. Trong d6, PBLC la yéu t6 manh nhét va dugc do luong tot nhat,
trong khi PBLA va PBLV can duoc cai thién thang do trong nghién ctru tuong lai. M6 hinh nhin chung
thé hién do tin cay va gia tri hoi tu tdt, dic biét @ PBLC va LOC.
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PBLV1
\
0.386 (0.000)
PBLV2 — 0.335 (0.000) 0.975 (0.000) 1.000 (NaN) —  PBLV
0.367 (0.000)
SHiE A PBLV (Formative model) PBLV (Reflective model)

Hinh 2. M6 hinh hinh thanh: LOC

Hinh 2 mé td mé hinh do ludng hai tang cua bién PBLV (Su tu chu & Thim do Toan hoc). O mé
hinh hinh thanh, ba chi bio PBLVI-PBLV3 c6 hé sb duong dan tir 0.335 dén 0.386 (p = 0.000), cho
thiy tat ca déu dong gop dang ké vao viéc hinh thanh khai niém PBLV. Pudng dan tr PBLV
(Formative) sang PBLV (Reflective) dat 0.975 (p = 0.000), phan 4nh sy tuong thich rat manh gitra hai
16p mo hinh. Trong m6 hinh phan xa, PBLV dugc do bﬁng mdt chi bao duy nhét véi hé s6 tai 1.000 va
dd tin cay cao (0.951), khéng dinh tinh nhat quan va dg hop 1¢ cua cAu trac. Nhin chung, mé hinh thé
hién qua trinh hinh thanh — phan xa 10 rang, véi thang do PBLV dat d¢ tin cay va kha nang giai thich tdt
trong SEM.
b) Két qué phén tich SEM: H¢ s6 R? va quy md tac dong (f2)

G

0.365 (0.000)

Results
R-square 0.696

PBLV PBLC 0.420 (0.000) LOC  R-square adjusted 0.69

Cronbach's alpha 0.953
Composite reliability (rho_c) 0.961
Composite reliability (rho_a) 0.953

Average variance extracted (AVE) 0.753

e (1.091 (0.009)

Hinh 3. Cac tac dong trong mé hinh
Hinh 3 trinh bay mé hinh SEM danh gia tic dong cua PBLA, PBLV va PBLC dén két qua hoc tap
(LOC). Cac dudng din déu co6 ¥ nghia théng ké: PBLA — LOC = 0.365 (p = 0.000), PBLV — LOC =
0.091 (p =0.009) va PBLC — LOC = 0.420 (p = 0.000). PBLC 14 yéu t6 4nh huwéng manh nhat, tiép dén
PBLA, trong khi PBLV ¢ tac dong yéu nhung van c¢6 ¥ nghia. Gia tri R = 0.696 cho thdy mé hinh gial
thich gan 70% bién thién ciia LOC. Céc chi sb db tin cay (a = 0.953; CR = 0.961; AVE = 0.753) déu rat
cao, khéng dinh mé hinh do luong 6n dinh va dang tin cay.

PBLA

0.111

0.696

0.007 » @

Results
PBLV PBLC A 9 R-square 0.696
e/ R-square adjusted 0.696
Composite reliability (rho_a) 0.953
Average variance extracted (AVE) 0.753
Cronbach's alpha 0.953
Composite reliability (rho_c) 0.961

Hinh 4. Quy mé tac dong
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Hinh 4 thé hién cing mé hinh nhung khong hién thi p-value, chi con hé s6 duong dan. PBLA,
PBLV va PBLC lan luot ¢6 hé s6 0.111, 0.007 va 0.118, cho thay mirc anh huong tryc tiép nho du ciing
chiéu duong. Tuy viy, R? = 0.696 khang dinh mé hinh van gidi thich tt két qua hoc tap. Céc chi sb do
tin cy (o= 0.953; pa=0.953; pc = 0.961; AVE = 0.753) tiép tuc cho théy thang do c6 do hoi tu va tinh
nhit quan cao. Nhin chung, du cac tac dong riéng 1¢ thdp, mo hinh téng thé van manh va ¢ co sd Iy
thuyét viing chic.

2.4.3. Danh gida khd ndang dw bdao
a) Panh gia niing lue dy bao & cip dd bién tiém an
Bdng 5. Xdc dinh kha nang dyw bdo ciia mé hinh hoi quy

Q%predict RMSE MAE

LOC 0.693 0.555 0.379

Gia tri Q2 predict = 0.693 cho bién LOC (Learning Outcome Construct) cho thdy mé hinh ¢ kha
ning dy bao rat tot (theo tiéu chudn cua Stone—Geisser, Q2 > 0 ching t6 mé hinh c6 kha ning dy doan;
Q2> 0.35 1a mtc manh). Cac chi s6 16i du bao ¢ murc thip, véi RMSE = 0.555 va MAE = 0.379, phan
anh su phu hop cao gitra gia tri du bao va gia tri quan sat thyc té. Piéu nay chung t6 ring mo hinh PLS-
SEM c6 thé du doan hidu qua gia tri ciia LOC dua trén cac bién doc 1ap trong md hinh (PBLA, PBLC,
PBLV). Két qua nay khang dinh md hinh c6 nang luc dy bdo cao, cung cép co s¢ thyc nghiém ving
chic dé dién giai cac moi quan hé cAu trac trong nghién ciru.

b) So sanh tAm quan trong — hiéu qua giira cac bién du bao
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Hinh 5. Ban do IPMA (Importance-Performance Map Analysis) ¢ cap dg bién tiém dn cho cdc yéu to
PjBL dy dodn két qud hoc tdp (LOC)

Ban dd IPMA cho théy murc d¢ anh hudng cua cac cAu trac PBL dén két qua hoc tp (LOC). PBLC
c6 tAm quan trong cao nhét (=0.42) va hi¢u suat khoang 70, ching to ning luc hop tac va lap luén cua
hoc sinh 14 yéu t6 quyét dinh két qua hoc tap. PBLA dung thir hai (=0. 36), cho thiy tinh xac thuc va mirc
do thach thire cua dy an cling gop phan dang ké. Nguoc lai, PBLV c6 tim quan trong thdp nhat (=0.09),
phan anh anh huong han ché cua yéu t6 ty chi va tham do toan hoc ddi voi LOC. Nhin chung, két qua
nhin manh rang dé nang cao hié¢u qua PjBL, gi4o vién nén uu tién phat trién ky niang, thai d¢ va nang luc
thuc hanh ctia hoc sinh trong qua trinh 1am dy an.

Bdng 6. Tam quan trong cia cdc cau tric doi véi Két qua hoc tdp (LOC)

LOC
PBLA 0.365
PBLC 0.420
PBLV 0.091

Bang 6 cho thdy mirc anh huong cia cic cu trac PBL dén LOC. PBLC c6 tac dong manh nhét
(0.420), khang dinh vai tro trung tam ctia hop tac va lép luan trong viéc néng cao két qua hoc tép. PBLA
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dang thu hai (0.365), cho thay tinh xac thuc va thach thirc cua nhiém vu dy an cling dong gop dang ké.
PBLV ¢6 anh huong thap nhat (0.091), phan anh tac dong hd trog hon 14 quyét dinh. Nhin chung, két qua
goiy rang trong thuc tién, cAn wu tién phat trién nang luc hop tic va lap luan (PBLC), tiép dén 1a cac
yéu t6 lién quan dén tinh xac thuc va thach thirc (PBLA), trong khi PBLV chi can duoc ting cudng &
mirc bd tro.
3. KET LUAN

M6 hinh dy doan da cung c?ip béng chung thyc nghiém manh mé, khfmg dinh cac khia canh cbt 161
ctia Day hoc Dua trén Dy 4an (PBL) 13 chia khoa dé t6i wu hoa két qua hoc tip mon Toan (LOC) & cap
THPT. Cu thé, nghién ctru di x4c nhén ring Tinh xac thuc va Thach thirc ctia du an (PBLA) c6 tac dong
tich cuc va dang ké dén LOC cua hoc sinh. Pong thoi, két qua kiém dinh cho thiy Su tu chu va Thim do
toan hoc (PBLV) dong vai tro quan trong, anh huong truc tiép va hi€u qua dén viéc cai thién LOC. Hon
nita, nghién ctru ciing di khiang dinh Hop tac va Lap luan (PBLC) 1a mot yéu td thiét yéu, gitp nang cao
1 rét chit lugng LOC thong qua mdi truong hoc tip twong tac va trao doi. Toém lai, viéc tich hop cac
yéu td PBLA, PBLV va PBLC la chia khoa dé tdi da hoa hiéu qua hoc tap, tir d6 cung cép co sO quan
trong cho viéc thiét ké va thuc hién céac chuong trinh giang day Toan hoc dua trén dy an.
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PREDICTIVE MODEL OF THE IMPACT
OF PROJECT-BASED LEARNING ON HIGH SCHOOL

STUDENTS' MATH PERFORMANCE
Abstract: This study examines the mediating role of learning competence in the relationship
between attitude and academic achievement among high school students in the context of
Project-Based Learning. Data were collected from 1,301 students in Vietnam through an
online questionnaire and analyzed using SmartPLS 4. The results indicate that the
measurement model demonstrates good reliability and validity. The analysis shows that
attitude has a direct, positive effect on learning competence (p < 0.001), and learning
competence significantly influences academic achievement (p < 0.001). Importantly, with a
VAF of 82%, learning competence serves as a substantial mediator, suggesting that attitude
primarily impacts academic achievement through the development of competence. Thus, the
study highlights the crucial role of learning competence in transforming positive attitudes into
effective academic outcomes within the PjBL environment. These findings provide evidence
that fostering positive attitudes and developing core competences are key strategies for
enhancing achievement and creating sustainable value in education.
Keywords: Project-Based Learning; Vietnamese high school students; academic achievement;
learning competence, learning attitude.



