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ABSTRACT

Statistics and Probability is one of the three core knowledge strands in
Vietnam’s 2018 General Education Mathematics Curriculum, playing a vital
role in developing students’ mathematical thinking and reasoning
competencies. However, current instructional practices in high schools
remain predominantly focused on computational skills and formulaic
application. Conversely, activities designed to help students grasp the nature
of randomness, analyze data, and make decisions under uncertainty have not
yet received commensurate attention. This study employs a theoretical
research approach combined with curriculum analysis by synthesizing the
2018 Mathematics Curriculum with Piaget’s theory of cognitive

Mathematics Education development, Fischbein’s theory of probabilistic intuitions, and the
frameworks of Jones et al. and Tarr & Jones fo propose a theoretical
framework for developing probabilistic thinking in upper secondary students.
This framework comprises six core structures across four levels of thinking,
ranging from subjective to formal quantitative reasoning. It contributes a
theoretical basis for designing assessment tools and providing pedagogical
orientations for Statistics and Probability, thereby bridging the gap between

the 2018 Curriculum’s requirements and contemporary classroom practices.

1. Mé dau

Trong Chuong trinh gido dyc pho théng (CTGDPT) mon Toan 2018, Thong ké va Xéc suat di duoc xé4c dinh 1a
mdt trong ba mach kién thtre ¢t 16i, xuyén sudt tir 16p 2 dén 16p 12. Vai trd ciia mach kién thirc nay khong chi dimg
lai & viéc cung cap tri thirc toan hoc ma con nhim hinh thanh va phat trién cac nang luc toan hoc cho HS theo dinh
hudng phat trién nang lyc cia CTGDPT 2018 (B GD-DT, 2018a), dac biét la nang Iuc tu duy va lap luan toan hoc.
Trong bdi canh céc tinh huéng ngay cang mang tinh bat dinh va phu thudc vao dir liéu, viéc trang bi cho HS kha
ning nhan dién, phan tich va dua ra quyét dinh trong diéu kién khong chéc chan dugc xem 1a mot yéu cau thiét yéu
clia giao duc hién dai (Batanero va Sanchez, 2005; Gal, 2005). Tuy nhién, thuc tién day hoc x4c suat tai cc trudng
THPT hién nay van boc 1 nhitng han ché nhét dinh. Nhiéu nghién ctru cho thay qué trinh day hoc x4c suit con gap
nhimg thach thie, dic biét trong viée giip HS hiéu ban chét cia sy ngiu nhién va van dung xac sudt trong cac tinh
hubng ra quyét dinh (Batanero va cong s, 2016; Moore, 1990). Diéu nay dan dén sy han ché trong viéc phat trién
tu duy xéc suat (TDXS) - mot cau tric nhan thirc déc thii cho phep HS mb hinh hoa va i giai cac hién twong ngau
nhién, tir d6 dua ra cac quyét dinh hop li trong diéu kién khong chic chan

Nghién ctru vé TDXS trén thé gioi da trai qua mot tién trinh phat trién lau dai. Khai dau tir nhirg cong trinh cua
Piaget va Inhelder (1975) vé su phét trién nhan thirc, ciing véi li thuyét vé truc gide xac suét ciia Fischbein (1975),
cac nghién ctru sau d6 da chuyén dan sang xay dung cac khung li thuyét mé ta cau tric va cip do phat trién TDXS.
Tiéu bleu 1a khung i thuyét ctia Jones va cong sy (1997, 1999), trong 46 TDXS dugce phan tich theo cac cu trac nhu
XAc sudt ctia mot sur kién, so sanh xac suat Vi xéc suat ¢6 didu kién, Tiép ndi hudng nghién ciru nay, Tarr va Jones
(1997) da mé rong khung li thuyét cho cap THCS, nhan manh céc cu tric nhu tinh doc lap va xac suét c6 diéu kién.
Cac nghién ctru gan ddy (Kazak va Leavy, 2018; Kurt, 2023) tiép tyc 1am 13 vai trd cta chu trinh dy doan - thuc
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nghiém va md phong cong nghé trong viée gitip HS diéu chinh cac danh gia chi quan va phat trién suy ludn xac suat
dua trén dit liéu. Tai Viét Nam, méc du dinh huong phat trién nang lyc trong CTGDPT 2018 da dugc xac 1ap 10 rang
(B GD-DT, 2018a), viéc nghién ctru TDXS trong day hoc Théng ké va x4c suat & cép THPT van con han ché. Cac
nghién ctru hién 6 chi yéu tap trung vao ndi dung giang day hoac phét trién tw duy Thong ké, trong khi TDXS chua
dugc xem xét nhu mot ciu tric nhan thirc doc lap véi cac thanh td va cép do phat trién rd rang trong bbi canh HS
THPT. Dong thoi, cac khung 1i thuyét qudc té hién co phan 16n dugc xay dung cho céc cap hoc thap hon, chua phan
anh dﬁy du dac trung nhan thirc ciia HS khi tiép cén ndi dung xac sut c6 muirc do suy luan cao hon nhur xac suét co
diéu kién, cong thirc xc sudt toan phan va cong thirc Bayes.

Xuit phat tir nhitng van dé trén, bai bao nay dé xuat mot khung 1i thuyét phat trién TDXS cho HS THPT Viét Nam.
Nghién ctru tap trung tra 10i cu hoi: (1) TDXS ctia HS THPT gém nhitng cu tric nao? (2) Cac cap do phat trién ciia
tur duy nay dugc biéu hién ra sao? Khung li thuyét duoc xdy dung trén co so ké thira cac mé hinh quéc té, ddng thoi
diéu chinh va mé rong cac ciu tric ndi dung phit hop véi CTGDPT moén Toan 2018, qua d6 cung cap co so khoa hoc
cho viéc thiét ké day hoc va danh gia su phat trién TDXS cta HS trong bdi canh thyc tién gido duc phd thong hién nay.
2. Két qua nghién ctru
2.1. Phwong phdp nghién ciru

Nghién ctru sir dung phuong phap nghién ctru li ludn két hop véi phan tich chuong trinh nham xay dung khung
I thuyét phét trién TDXS cho HS THPT theo huéng cAu tric nhan thirc va tién trinh phat trién. Nghién ctru mang
tinh chat Ii luan, chua bao gdm kiém chimg thyc nghiém. Phwong phap phén tich - tdng hop tai lidu duoc st dung dé
hé théng hoa va lya chon cac li thuyét nén vé TDXS (Fischbein, 1975; Jones va cong su, 1997, 1999; Piaget va
Inhelder, 1975; Tarr va Jones, 1997). Ddng thoi, phuong phap phén tich chuong trinh dugc sir dung dé dbi chiéu cac
yéu cu cn dat cia CTGDPT moén Toan 2018 véi cac thanh 6 ciia TDXS.

Trén co s& d6, khung li thuyét duge xay dung theo hai chidu: (1) xac dinh cac cdu triic ¢t 161 cia TDXS nhu céc
cau tric nhan thirc; (2) phan chia cac cap do phat trién tir 1ap luan mang tinh chi quan dén 1ap luan dinh lugng hinh
thire. Quy trinh xay dung gdm ba budc: x4c dinh cac thanh t6 nhan thirc c6t 161 tir cac khung Ii thuyét; dbi chiéu voi
CTGDPT 2018 dé lwa chon va diéu chinh cac cau tric; xdy dyung ma trdn mo ta cac cap do dua trén muic do huy
dong tryc giac, cong cu biéu dién va 1ap luan xac suit nhu céc tiéu chi phan hoa cap d6 tu duy. Céc ciu tric va cip
d9 duogc xac dinh dya trén tinh ké thura nghién clru trudce; sy phu hop voi dic diém nhan thire cua HS THPT; kha
ning chuyén hoa thanh cac biéu hién co thé quan sat va danh gia trong day hoc.

2.2. Khdi ni¢m co bdn
2.2.1. Khai niéem “tw duy”

Theo Hoang Phé va cong su (2003), “tur duy” 1a giai doan cao ctia qua trinh nhan thirc, di su vao ban chit va
phat hién ra tinh quy luat cta sy vét thong qua cac hinh thirc nhu biéu tuong, khai niém, phan doan va suy li. Theo
Moseley va cong su (2005), tu duy dugc mo ta 1a mét qua trinh cd6 myc tiéu 10 rang, bao gé)m cac hoat dong tri tué
nhu ghi nhd, hinh thanh khai niém, 1ap ké hoach cho hanh dong hodc 161 néi, 1ap ludn, giai quyét van dé, xem xét y
kién, dua ra quyét dinh va phan doan, cling nhu sang tao va hinh thanh nhig goéc nhin méi. Tuong tw, Holyoak va
Morrison (2012) cho rang tir duy 13 sy bién doi c6 hé théng nhimg hinh anh va khai niém trong tim tri nham mo ta
trang thai thuc té hodc tiém ning ctia thé gi6i, phuc vu cho cac muc tiéu cu thé.

Diém chung cua cac quan diém trén la déu xem tur duy nhu mot qua trinh xtr 1i théng tin ¢6 muc tiéu, gan voi
hoat dong giai quyét van dé va ra quyét dinh. Trong bbi canh toan hoc, dic biét 1a c4c tinh huéng mang tinh bat dinh,
tu duy khong chi dung lai & viéc suy luan logic ma con bao ham viéc danh gia kha nang x4y ra va Iya chon phuong
an hanh dong phu hop. Tir cac quan diém trén, ching t0i quan niém tu duy 1a qué trinh nhan thirc bac cao mang tinh
muc dich, trong d6 chu thé huy dong va xi li thong tin thong qua cac thao tac tri tué nhim giai quyét van dé, dua ra
quyét dinh va sang tao cac gia tri mai.

2.2.2. Khdi niém “tir duy xdc sudt”

Khai niém TDXS dugc tiép can tir nhiéu goc nhin khéc nhau, phan 4nh cach con ngudi nhan thic, Ii giai va hanh
dong trong cac tinh hudng bat dinh. Dudi goc do tm 1i hoc, Fischbein (1975) cho ring TDXS gdm hai thanh phan
tryc giac ngau nhién va lap luan xac suét hinh thirc. Trong do, truc giac dong vai trd dinh hudng ban dau nhung can
duoc diéu chinh thong qua gido duc dé tranh cac sai léch nhan thic. O goc do nhan thire, Johnson-Laird (1994) xem
TDXS nhu mét ning lyc tw nhién gitip con nguoi li giai thé gidi trong diéu kién khong chic chén. Trén co s¢ do,
Jones va cong su (1999) khéng dinh moi hinh thitrc suy nghi vé x4c suat, ké ca mang tinh chu quan, déu 14 biéu hién
cta sy phat trién TDXS; trong khi Shodiqin va cng sur (2021) nhdn manh vai trd ciia TDXS trong viéc ra quyét dinh
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dua trén kha nang xay ra cia cac sy kién. Cac quan diém trén cho thiy TDXS c6 thé duoc tiép can nhu mot qua trinh
nhén thue tich hop, trong do tric gidc dong vai tro khoi phat cac phan doan ban dau, con 1ap luin xac sut giit vai
tro kiém chimg va diéu chinh. Sy phét trién cia TDXS gan lién v6i qua trinh chuyén tir cac danh gia cam tinh sang
céc suy luan co6 co s¢ dinh luong.

Trong nghién ctru nay, TDXS duoc hiéu 1a mot qua trinh nhan thitc bac cao, trong d6 chu thé huy dong truc giac,
kién thirc va céc thao tac 1ap luan dé nhan dién, Ii giai, mo hinh hoéa va dua ra quyét dinh trong céc tinh hudng bat
dinh; dong thoi duge biéu hién thong qua cdc dang suy luén va lap luan xac suat trong hoat dong hoc tap.

2.3. Céu tritc va cap do phat trién tw duy xdc suat
2.3.1. Co 56 xdc dinh cdc cdu triic tw duy xdc sudt

Viée xé4c dinh cac cu triic thanh phan ciia TDXS cho HS THPT trong nghién ctru nay 1a khong chi dua trén
mach kién thirc toan hoc thudn tiy ma con la su tich hop ¢6 chon loc gitra cac khung 1i thuyét nhan thirc quéc té va
thue tién CTGDPT 2018 cua Viét Nam. Sau céu triic dugc lya chon bao gom Khoéng gian mau; Xac suit cua bién
cb; So sanh xac suét; Tinh doc lap; Xac suat co diéu kién; Xac suat toan phan gin voi cong thire Bayes. Cac cau trac
nay khong don thuan 1a cac noi dung kién thtrc toan hoc, ma duge hiéu nhu cac ciu trac nhéan thic phan &nh cach
HS t6 chire, xtr i va lién két thong tin trong cac tinh hubng ngau nhién. Mdi ciu truc trong img véi mot dang hoat
dong nhén thire déc trung cua TDXS. Co s6 cho lya chon nay dugc luén giai qua ba khia canh chinh:

Tinh ké thira va phat trién lién tuc tir cdc khung i thuyet quoc té: Nghién ctru thiét 1ap mot 16 trinh phat trién
TDXS xuyén sudt cac cap hoc. Chung t6i ké thira 4 cau tric nén tang tir khung 1i thuyét cia Jones va cong su (1997,
1999) von dugce thlet ké cho cip tiéu hoc. Tiép do, cau tric “Tinh doc 1ap” dya trén hudng tiép can ciia Tarr va Jones
(1997) danh cho cap THCS la co s quan trong aé phan anh kha nang nhan dién tinh doc lap gitta cac bién ¢b. Pic
biét, nghién ctru nay de XuAt cAu trac thir sau vé “X4c suat toan phin gén vai cong thie Bayes™ nhu mot sy mé rong
danh riéng cho lira tudi THPT. CAu trac nay khong chi bam sat CTGDPT 2018 ma con phan anh murc d nhén thirc
cao nhit trong tién trinh suy ludn xac suét: kha ning cap nhat va diéu chinh niém tin dya trén dit liéu méi.

Su tuong thich véi tam li hoc nhan thirc: Theo Piaget va Inhelder (1975), HS THPT da hoan thi¢n giai doan “Véan
dong hinh thirc”, ¢6 kha ning suy luan trén céc gia thuyét va thuc hién cac phép toan td hop phtrc tap (nhur viée phdi
hop céc quy tic dém dé xac dinh cdu triic khong gian mau). Sau ciu tric niy cho phép khai thac tinh da ning luc tu
duy cta HS. Pdng thoi, dua trén 1i thuyét cua Fischbein (1975), viée xac dinh cac cAu triic nay nhdm hudng toi vide
hinh thanh “tryc gi4c thir cip”. Pay 1a loai truc giac khong tw nhién c6 sdn ma dugc hinh thanh qua qué trinh gido
duc c6 hé thong, gitip HS van dung thanh thao cac quy tic toan hoc dé dua ra quyét dinh hop li trong cac tinh hudng
bét dinh mt cch tw nhién va t tin.

Bdm sdt yéu cau can dat ciia CTGDPT 2018: Sau cau tric nay da bao phu toan dién mach kién thirc xac suét
trong CTGDPT mén Toan 2018, trai dai tir xac suit co dién ¢ 16p 10; cac quy tic cong, nhan va khai niém bién cb
doc lap ¢ lop 11; cho dén xéc suat co diéu kién, xac sudt toan phan va cong thirc Bayes & 16p 12. Viée lya chon céc
thanh t6 gan két chat ch& v6i chuong trinh khong chi khang dinh gia tri hoc thuat ciia khung Ii thuyét ma con dam
bao tinh img dung cao trong viéc xdy dung cong cu danh gia nang luc cho HS THPT hién nay.

Trén co 56 d6, sau cau tric dugc xem la cac thanh t6 cot 161 ctia TDXS trong pham vi nghién ciru nay, dong thoi
khong loai trir kha nang ton tai cic cau triic khéc trong nhimg bdi canh nghién ctru hodc muc tiéu day hoc cu thé.
2.3.2. Céc cdp do phat trién tir duy xdc sudt

Dua trén sy tong hop céc khung 1i thuyet vé muc d6 nhén thirc ctia Jones va cong su (1997, 1999), Tarr va Jones
(1997), nghién ciru nay phan dinh sy phat trién TDXS cta HS THPT qua b6n cdp d9. Tién trinh nay phan anh sy
chuyén héa tir cc phan doan mang tinh truc giac sang cac suy luan c6 co s¢ dinh lwong va hinh thirc, gitp HS dan
kiém sot duoc sy khong chéc chin bang cac mé hinh toan hoc.

Cdp dp 1 (Chii quan): day 1a giai doan tu duy bi chi phéi manh mé& boi “tryc gidc so cip” - nhimg phan doan
mang tinh ban nang, hinh thanh ty nhién tir kinh nghiém soéng gitip con ngudi phan img nhanh nhung dé dan dén sai
1am vé mét logic (Fischbein, 1975). O cép d6 nay, HS thuong dua ra phan doan dya trén niém tin ca nhan, cam xuc
hoic céc yéu t6 phi x4c suat (nhu sy yéu thich, van may). Trong c4c tinh huéng ngu nhién, HS c¢6 xu huéng coi cac
bién ¢6 14 két qua cua céc tac dong dinh ménh hodc chii quan thay vi quy luat khach quan. Lap luan ctia HS ¢ giai
doan nay thudng thiéu nhat quan, cac em dé bi chi phdi boi cac yéu t6 bén ngoai hodc kinh nghiém c4 nhan hon 13
cac quy lut xac sut khach quan.

Cdp dé 2 (Chuyén tiép): HS bat dau nhan ra sy ton tai cia cac quy luat toan hoc nhung tw duy con mang tinh roi
rac. Theo Piaget va Inhelder (1975), day 1a giai doan trung gian giita thao tac cu thé va thao téc hinh thirc. HS d c6
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kha nang lit k& duge mot phan khong gian mau hogc nhan dién duoc bién b c6 kha nang xay ra cao hon, nhung
chua 6n dinh trong viéc luong hoa xac suit. Cac em bat diu nhan dién dugc sy khong tuong tac giita cac bién c¢b &
cac phép thir don gian nhung dé dang bi dao dong khi bdi canh thay d6i phc tap.

Cép d 3 (Dinh heong khong chinh thitc): & cap do nay, HS da hinh thanh dugc céc chién lrge mang tinh h¢ thong
hon. Céc em bét du sir dung cac cong cy trire quan nhu so do hinh cdy, bang sb liéu hodc cac phuong phap dém de
lugng hoa kha ning xay ra ciia bién co. Tuy nhién, lap luén van dya nhiéu 'vao cac kinh nghiém cu thé hodc céc ti s6
don gian. Mic du da vuot qua dugc hau hét céc thién kién chit quan, HS & cap d6 nay van gap kho khan trong viéc khai
quat hoa cac quy luét thanh cac cong thirc tong quat trong nhiing tinh hubng doi hoi tu duy 6 hop bic cao.

Cdp d6 4 (Dinh heong chinh thirc) - cip do phat trién cao nhat, tuong tmg v6i giai doan hoan thién tu duy hinh
thue cua Piaget. HS khong chi van hanh thanh thao céc thuét toan (quy tic cong, nhan, to hgp) ma con hiéu rd ban
chét logic dang sau chung. O cip do nay, “truc gi4c thir cdp” (Fischbein, 1975) dugc hinh thanh 16 nét: HS c6 thé
lap ludn chinh xé4c vé tinh doc lap, thiét 1ap dugc mdi lién hé giira cac bién ¢ trong hé thong phrc tap va dic biét 1a
xac dinh va diéu chinh xéac suét khi c6 thém thong tin thong qua suy luan theo cong thic Bayes. HS c6 kha nang
chuyén ddi linh hoat giita cac biéu dlen toan hoc va giai thich dugc y nghia cta cac con s6 xac suat trong thyc tién.

Su phén béc ndy cho thiy lra tui THPT la giai doan ban 1& @& HS thoat li hoan toan khoi cip do 1 va 2, huéng
toi sy lam cha & cdp do 4. Viée dat t6i cip do “Dinh lugng chinh thire” dbi véi cac cAu tric hién dai nhu xac suat
toan phan gin véi cong thirc Bayes chinh 1a minh chimg cho sy truong thanh vé nang lyc md hinh hoa va tu duy
phan bién ctia HS trude nhiing van dé bét dinh trong cudc séng Céac cip do trén duge phan biét dya trén mire do huy
dong ba thanh t6: (2) tryc giac va kinh nghiém; (2) cong cu biéu dién; (3) 1ap luén dinh lugng. Su khac biét gitra cac
cap do khong chi nam ¢ mure d sir dung cong cu ma con ¢ kha nang kiém sodt 1ap luan xac sut, tir cac phan doan
cam tinh dén cac suy luan c6 co s¢ dinh lugng va logic chit ché. Sy chuyen dich tir cap do 2 sang cap do 3 duoc dac
trung boi viée chuyén tir nhan biét tryc quan sang str dung cac biéu dién c6 cu tric nhu so dd cdy hodc bang dit liu.
Can Iuu ¥ rang, su phat trién TDXS khong hoan toan tuyén tinh; HS ¢6 thé biéu hién & cac cip do khac nhau tiy
theo ting cAu tric ndi dung va bbi canh nhiém vu. Cac cép d6 nay dugc van dung trén ting chu trac TDXS, qua do
hinh thanh mét khung hai chiéu cho phép mé ta sy phét trién TDXS cta HS mot cach hé théng.

2.4. Moi quan hé giita tw duy todn hoc, lip ludn xdc sudt va tw duy xdc sudt

Tu duy toan hoc 1a pham trit nhan thtre rong, bao gdm nhiéu hinh thirc tw duy déc thi gén véi cac linh vuc khac
nhau cua toan hoc. V& ban chét, tur duy toan hoc cung cap hé thdng cac thao tac nhan thirc nén tang nhu phan tich,
so sanh, khai quat hoa, triru twong hda va mo hinh hoa dé ngudi hoc ¢6 thé hinh thanh tri thirc (Breen va O'Shea,
2010; Mason va cong su, 2010). Tuy nhién, tu duy toan hoc truyén thong thudng xir 1i cac dbi tuong trong bdi canh
tat dinh, noi cac két qua la duy nhét va chinh x4c tuyét ddi (Tall, 2002; Stacey, 2006).

TDXS ké thira cac thao tic ciia tu duy toan hoc nhung van hanh ,
trong bdi canh bt dinh. TDXS bao ham qué trinh huy dong truc gic, TU DUY TOAN HOC
lap luan va ra quyét dinh dé nhan dién, li giai va m6 hinh hoa cac tinh
hudng ngau nhién (Taram va Setyawan, 2022). Trong khi tryc gidc

trong tu duy toan hoc chi dong vai tro dinh huéng ban dAu thi trong TU DUY XAC SUAT
TDXS, truc gide (déc bict 1a trure giac so cap) c6 anh hudng manh mé
dén qua trinh nhén thirc, d6i khi dan dén céc thién kién can dugc dicu

chinh thong qua gido duc (Sari va cdng su, 2024). Nhu vy, TDXS
¢6 thé dugc hiéu 13 qua trinh huy dong tnre gidc va tri thire dé nhan ) LAP LUAN
dién, mo hinh héa cc tinh huéng mang tinh ngau nhién. TRUC GIAC XAC SUAT

Lép ludn x4c sudt duoc xem 13 thanh phan hinh thirc va 14 sw biéu
hién cu thé cia TDXS ra bén ngoai. Néu TDXS Ia nén tang nhan thirc -
bén trong thi lap luan xé&c suét 1 cong cu dé bién minh, chimg minh ~ Hinh 1. Moi quan hé giita tir duy todn hoc,
va dién dat cac suy nghi do thong qua viéc van dung cac quy tic, ki lgp lugn xdc suat va TDXS
hiéu va mé hinh toan hoc (nhu so do hinh cdy, bang di liéu,. ...) dé xir i sy khéng chéc chan. Lap luan x4c suat gitp ngudi
hoc chuyén tir nhimg phén doan cam tinh sang céc két luan c6 tinh dinh luong va logic (Batanero va cong su, 2016;
Fischbein, 1975; Jones va cong su, 1997, 1999). N6i cach khéc, 14p luan xac suat phan anh mirc 46 phat trién cia TDXS
thong qua cac hanh vi ¢6 thé quan sat dugc.

Vé co ché nhan thirc, tryc gide dong vai trd hinh thanh céc phan doan ban dau vé céc tinh hudng ngau nhién,
trong khi 1ap luan xac suat gitip ngudi hoc kiém tra, diéu chinh va phat trién cac phan doan do thong qua cac cong
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cu toan hoc. Theo Fischbein (1975), cac truc giac nay thuong xuét hién nhu nhiing phan doan hoac dy doan ban dau,
dugc hinh thanh trude khi nguoi hoc thuc hién cac budc 14p luan mot cach twdng minh.

Do d6, TDXS c6 pham vi rong hon 1ap luén xéc suat vi n6 khong chi bao gom cac quy tic logic hinh thirc ma
con tich hop ca yéu t6 truc giac va kinh nghiém doi song TDXS déng vai trod cau ndi giira tu duy toan hoc thuan tay
(voi tinh chat ché, logic) va cc tinh hubng thyc tién chira dung su khong chic chan, gitp con ngudi dua ra nhing
quyét dinh hop li dua trén sy luong hoa kha ning xay ra cua cac su kién (Pfannkuch va cong su, 2016).

2.5. Co s6 chuong trinh gido duc pho thong mon Todn 2018 cho vi¢c phat trién tw duy xdc sudt
2.5.1. Muc tiéu mach kién thire Thong ké va Xdc sudt ¢ trung hoc pho théng

Muc tiéu day hoc mach kién thirc Théng ké va x4c suit & trudng THPT nham giup HS hoan thién kha nang thu
thp, phén loai, biéu dién, phan tich va xtr 1i dir liéu Théng ké; sir dung cac cong cu phan tich dit liéu Thong ké thong
qua cac s6 ddc trung do xu thé trung tim va do mirc d6 phan tan; st dung cac quy luat Thong ké trong thyc tién;
nhan biét cac mé hinh ngiu nhién, cac khai niém co ban cta xac sut va ¥ nghia ciia xac suit trong thuc tién (Bo
GD-DT, 2018b). Tu goc d6 nghién ctru gido duc toan hoc, cac muc ti€u va ndi dung trén tao co so thuan loi cho viéc
hinh thanh va phat trién TDXS & HS, thé hién qua kha nang nhan dién cac tinh huong ng?lu nhién, phén tich mdi
quan hé gitra cac sy kién va dién giai thong tin Thong ké trong nhimg bdi canh c6 yéu t6 khong chic chan Co so
chuong trinh nay duoc cu thé hoa thong qua viée t6 chirc ndi dung mach kién thire Théng ké va xac suit theo tién
trinh tir 16p 10 dén 16p 12, v6i mirc do phuc tap ting dan cta cac khai niém va mdi quan hé xac Suét.

Cac yéu cau can dat nhu mé ta khong gian mAu, so sanh kha ning xay ra ciia bién cd, giai thich y nghia cta xéc
suit co diéu kién hay van dung cong thirc Bayes trong bbi canh thyc tién khong chi yéu cau HS thuc hién tinh toan
ma con doi hoi kha niang suy luan, md hinh héa va ra quyét dinh trong diéu kién bat dinh.

2.5.2. Moi lién hé giita ndi dung chuwong trinh va 6 cdu triic tw duy xdc sudt

Trén co so tién trinh td chirc ndi dung néu trén, c6 thé phan tich mdi lién hé gilra cac ndi dung day hoc xac suét
trong CTGDPT mon Toén 2018 va cac cau trac c6t I6i ciia TDXS.

6] 16p 10, n6i dung xac suat tap trung vao khai niém nén ting nhu phép thir ngau nhién, khong gian mau, bién c¢b
va xac suat co dién. Thong qua cac yéu cau nhu mé ta khong gian mau, x4c dinh bién ¢6 va tinh x4c suét trong nhing
tinh hung don gian bang phuong phap t6 hop hogc so do cy, HS budc d4u hinh thanh kha nang nhén dién day du
cac kha nang co thé xdy ra va udc luong xé4c suat ctia bién cd. Dong thoi, viée so sanh x4c sudt giita cac bién ¢b don
gian gitp HS phat trién cau tric so sanh xac sudt, tir 46 chuyén dan tir cic phan doén tryc giac sang 1ap ludn c6 co
s¢ dinh Iwong. Qua trinh nay doi hoi HS chuyén tir cac danh gia cam tinh sang viéc huy dong cac thao tac dém, md
hinh héa va so sanh dinh lwong dé 1i giai kha ning Xdy ra clia cac bién cb.

Sang 16p 11, chuong trinh mé réng ndi dung xac suat voi cac khai niém vé hop va giao cia cac bién ¢d, dic biét 1a
tinh doc 14p cua bién cb. Cac yéu cau can dat nhu tinh x4c suat ctia bién ¢ hop bang cong thirc cong, Xdc suit ctia bién
¢ giao trong trudng hop doc 1ap bang cong thirc nhan hay sir dung so dd cay trong cac bai toan xac sudt, doi hoi HS
phai van dung ngon ngi tap hop, cac quy tic X4c sudt va lap luan logic. Qua do, HS khong chi thyc hién cac phép tinh
X4C Suit ma con phai phan tich mdi quan h¢ giita cac bién cb, nhan dién khi nao cac bién c¢b doc lap hodc phu thudc,
g6p phan 1am 1 cau triic TDXS lién quan dén tinh doc 1ap. O giai doan nay, HS can phdi hop giira bicu dién tryc quan
va lap luan logic dé phan tich mdi quan hé giita cac bién cd thay vi chi van dung cong thirc mét cach may moc.

O 16p 12, ndi dung xac suét dugc nang l1én muc cao hon véi viéc gioi thi€u xac suét co diéu kién, x4c suét toan
phan va cong thirc Bayes. Cac yéu cau nhu mb ta va van dung cac cong thire nay thong qua bang dir liéu hai chiéu
hoac so dd cdy, giai thich nghla cla Xac suat co diéu kién trong cac tinh huong thyc tién quen thudc, gitip HS phat
trién kha nang cap nhat xac suat khi c6 thém thong tin va mo hinh hoa cac mbi quan h¢ gitra céc sy kién. Day 1a giai
doan thé hién r6 TDXS nhu mot qué trinh nhan thirc va 1ap luan trong bdi canh bat dinh, vuot ra ngoai tinh toan don
thuan. Didu nay doi hoi HS phai thuc hién cac thao tac suy luan bac cao nhu cap nhat xac suét khi c6 thém thong tin,
diéu chinh phan doan ban dau va bién giai két qua trong cac boi canh thyc tién.

Tur cac phan tich trén c6 thé théy, noi dung mach Thong ké va xdc suat trong CTGDPT mo6n Toan 2018 ¢6 su
tuong thich 13 rang voi siu cau tric cdt 16i ciia TDXS, bao gom: Khong gian mau; Xac suat clia b1en cb; So sanh xac
suat; Tinh doc lap; Xac sut co diéu kién va X4c sudt toan phan gan voi cong thire Bayes. Cac cau trac ndy dugc
hinh thanh va phat trién theo tién trinh hoc tip ctia HS tir 16p 10 dén 16p 12 véi mire d6 phirc tap va yéu cau lap luan
ngdy cang cao, qua d6 tao diéu kién cho HS chuyén tir cac phan doan tryuc gidc sang cc suy luin xac suat co co s&
dinh lugng va logic trong cac tinh hudng bét dinh.
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2.6. Khung li thuyét dé xudt phdt trién tw duy xdc sudt cho hoc sinh trung hoc pho thong
2.6.1. Nguyén tac xdy dung khung

Khung Ii thuyét phét trién TDXS cho HS THPT dugc thiét ké nhdm cu thé hoa cac thanh phan nhan thirc thanh
nhimg biéu hién ¢6 thé quan sat va danh gia dugc. Qua trinh xdy dung khung tuan thu ba dinh hudng: Tinh ké thira
va hé thong: Tich hop 6 ciu trac va 4 cap do tu duy tir cac khung Ii thuyét cua Jones va cong su (1997, 1999), Tarr
va Jones (1997). Khung dam béo sy dich chuyén tir truc giac chi ‘quan sang 1ap luén dinh lugng hinh thirc, pht hop
voi su phat trién ciia HS THPT; Twong thich véi chirong trinh.: D6i chiéu truc tiép véi cac yéu cau dat cia CTGDPT
mon Toan 2018 (da phén tich & muc 2.4). Diéu nay gitip khung li thuyét tr& thanh cong cu thue tién trong viéc thiét
ké cac nhiém vu day hoc va bd cong cu danh gid nang Iyc tu duy tai Viét Nam; Sw mo rong bdc cao: Piém mdi cua
khung 1 tap trung dic ta cac biéu hién hanh vi trong cau tric phirc tap nhu xAc sut toan phan gin véi cong thirc
Bayes. Déy 1a ciu tric tw duy bac cao, yéu ciu ning lrc mé hinh héa va cap nhat xac suét dya trén thong tin méi,
phan anh tron ven yéu cau vé ning lyc toan hoc & cap THPT.

Cac biéu hién hanh vi trong ma trin dugc xay dung bang cach chuyén hoa cac dic trung nhan thic ciia timg cip
d0 tu duy thanh céc biéu hién co thé quan sat trong hoat dong hoc tép xac suat ciia HS THPT.
2.6.2. Khung mé ta cdc mikc dg phat trién tw duy xdc sudt cho hoc sinh trung hoc pho thong

Dua trén cac dinh huéng da xac 1ap, khung li thuyét dugc cu thé hoa thanh ma tran gom sau cau triic twong Ung
voi tién trinh phén ph01 kién thirc trong CTGDPT moén Toan 2018 va bdn cap do phat trién tu duy. Tai mdi giao
diém giita cdu truc va cap do, cac biéu hién hanh vi dugc mé ta dya trén mirc do huy dong truc giac, cong cu biéu
dién va 1ap luan xac suit ciia HS (bang 1).
Bang 1. Ma trin biéu hién TDXS theo sdu cdu triic va bon cdp dd phat trién

Capdo | Cap1:Chu Cap 2: Chuyén Cap 3: Dinh lugng FR. £
Céu trac quan tiép khong chinh thirc Cap 4: Dinh lugng s0
Liét ké cic két
Liétké dya trén | qua theo mot s6 | St dung so do cdy hodc | Van dung quy tic dém va
Khong  gian so thich ¢4 | quy ludt tryc | bang dé liét ké wong déi | 1ap luan t6 hop dé xac dinh
miu nhdn; bo sot | quannhungchua | day du cac két qua cua | kich thuge khong gian mau
nhiéu kha nang | h¢ thong; con | khong gian mau trong cac | trong cac tinh hudng trtru
¢6 thé xay ra. trung lap hodc | phép thir hitu han. tuong.
thiéu trudng hop.

Xac suat cua
bién co

Phan doan dua
trén van may
hoac ngdn tur
cam tinh (chic
la, may, rui).

Gan gia tri xac
suat (nhu 0, 1,
hoac 0,5) dua

trén kinh nghiém
ca nhan, chua

dua trén viéc
dém cac két qua
co the xay ra.

Tinh x4c suit bang cach
thiet 1ap ti sO truc tiep

tor viéc dém cac

ket qua thuan loi va céc
két qua cua khong gian
mau.

Vén dung linh hoat cac quy
tac cong, quy tic nhén, bién
c¢b dbi va mo hinh t6 hop dé
tinh xac sudt va giai thich
dugc y nghia cua két qua.

So sanh xac
suat

So sanh xac
suat dwa trén
cam nhan chu
quan hodc 4n
twong ban dau
v¢é tinh hudng.

Nhan biét duoge
bién c¢b c6 kha
nang xdy ra cao
hon nhung chua
cd co s& dinh
lugng dé so sanh.

So sanh dua trén ti 1é phan
tram hodc phan so trong
céc tinh hudng don gian.

Phan tich va so sanh xac
suat mot cach dinh lugng
trong cac mo hinh bai toan
phtic hop; giai thich dugc y
nghia ctia két qua.

Tinh doc lap

Nham lan giita
ngAu nhién va
“bu trr’; cho
ring két qua
trude anh
huong tat yéu
dén két qua sau.

Nhan dién doc
lap trong tinh
hudng quen
thudc nhung
ling tang khi bdi
canh thay doi.

Nhén biét doc 1ap thong
qua mo hinh thyuc nghiém
hodc so d6 tryc quan.

Kiém chimg tinh doc 14p
bang dinh nghia xac suat
P(AnB)=P(A4).P(B)
va thiét 1ap mo hinh lap
luan hinh thie.
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Xac suat co
diéu kién

Gilt  nguyén
cach danh gid
xac suat, khong
diéu chinh khi
c6 thém thong
tin.

Nhén thiy khong
gian mau bj thu
hep nhung chua
biét cach diéu
chinh cach tinh
XAC SUAt.

Tinh xéc suat didu kién
bang cach dém tryc tiép
trén khong gian mau da
duoc thu hep.

Van dung thanh thao cong

thire

P(ANB)
P(B)

va giai thich dugc y nghia

cua thong tin b sung trong

boi canh bai toan.

P(4|B)=

Xac suat toan

Chi xét mot
kha nang riéng
1¢; khong tinh

Nhén
twong phu thudc

ra hién

Sir dung so do cay dé tinh
x4c suat toan phan; budc

Van dyng cong thire Bayes
dé xac dinh xdc suit cua

phén gin véi 2 . AT L dAu biét s dung bang hai
cong thirc den cac tru:(mg nhicu gl d(?an chiéu dé x4c dinh x4c suat b'1en‘c0. Akh 1.,0,9 thém Ehong
Bayes hogp khéc co thé nhp‘ng ling ting trong cdc trudng hop 6 tin va bién giai dugc ke&qua
xay ra trong | khitong hop. « . ; trong tinh hudng thyc tién.
A X thém thong tin.
tinh hudng.

Cong cy chu
dao

Truc giac so
cap

Kinh nghiém cé
nhén

So do truc quan (so do
cay, bang, biéu d6 Venn)

MO hinh toan hoc hinh thirc

Su chuyén dich niing lyc trong bang 1 cho thiy & Cap d6 3, tw duy cua HS dua trén cac biéu tuong truc quan lam
diém tura cho 1ap luan. Trong khi d6, & Cap do 4, HS dat dén trinh d6 van hanh céc cAu tric toan hoc triru twong
thong qua cac mo hinh ki hiu va chirng minh logic. Sy phan cap nay dic biét quan trong & ciu triic 6, noi HS khong
chi thuc hién tinh todn ma con thé hién nang luc suy luan Bayes - muirc d6 cao nhéit cia TDXS & cép THPT.

Khung li thuyét nay hién dugc dinh vi nhu mot dé xuat khung 1i luan ban dau va can tiép tuc dugc hoan thién,
van dung va danh gia thong qua cac nghién ctru thye nghiém trong day hoc Thong ké va X4c suit & truong THPT.
2.6.3. Y nghia ung dyng cua khung mo ta cac mic do phat trién tie duy xdc sudt cua hoc sinh trung hoc phé théng

Khung li thuyét d& xuét khong chi co gia tri vé mat hé théng hoa cac thanh t6 nhan thirc ma con mang ¥ nghia
thuc tién quan trong trong day hoc Théng ké va Xac suit tai truong THPT:

- Cong cy danh gia nang lyc: Khung cung cap cac mo ta biéu hién cy thé, gitip GV budc dau nhan dién va phan
loai cap d9 phét trién TDXS cta HS. Thay vi chi danh gia két qua tinh toan ding/sai, GV ¢6 thé nhan dién dugc cac
kho khan trong qua trinh 1ap luan va suy luan x4c suat cua HS dé c6 bién phap h5 trg phu hop.

- Dinh huong thiét ké nhiém vu hoc tap: Dya trén ma tran cac cép do, GV co thé xay dung hé théng cau hoi va bai tap
¢6 tinh phan hoa. Dic biét, khung hd tro thiét ké cac tinh hudng thuc tién gan vai suy luan theo cong thirc Bayes, giup HS
chuyén dich tir mirc do tinh toan may méc sang ning lyc md hinh héa va ra quyét dinh trong diéu kién bat dinh.

- Co 56 thuc nghiém su pham: khung 1i thuyét ndy c6 thé duoc st dung nhu mdt hé quy chiéu cho céc nghién
ctru thue nghiém, gitip theo ddi va phan tich sy phat trién TDXS ctia HS sau khi 4p dung céc bién phap day hoc.

3. Két ludn

Nghién ctru da dé xuat khung 1i thuyét phat trién TDXS danh riéng cho HS THPT dua trén viéc tong hop céc li
thuyét tam li hoc nhén thirc va déi chiéu v6i CTGDPT 2018. Nghién ciru cho théy, TDXS & cip THPT cén dugc
nhin nhén nhu mot tién trinh phat trién lién tuc, tir viéc lam chu cac quy_ tic dém t0 hop dén kha ning xr Ii cac md
hinh x4c suét phtrc tap nhu x4c suit c6 diéu kién va cong thire Bayes. Diém méi ctua nghién ciru chinh 14 viée cy thé
hoa cac biéu hién hanh vi dic trung cho Iira tudi THPT, gop phan bo sung co s6 1i luan cho viée danh gida TDXS bac
cao trong giao duc toan hoc tai Viét Nam hién nay. Tuy nhién, nghién ctru hién méi dimg ¢ mirc dé xuat khung 1i
luén va chua dugce kiém chiing thong qua dit liéu thyc nghiém. Mot s6 biéu hién trong ma tran van can tiép tuc duogc
diéu chinh dé tang kha nang phan hoa va tinh kha dung trong thuc tién day hoc. Trong thuc tién trién khai, viéc van
dung khung doi hoi GV khong chi chu trong rén luyén ki ning tinh todn ma con can to chiic cac tinh hudng hoc tap
gitip HS huy dong true gidc, 1p luan va md hinh hoa trong cac bdi canh bat dinh. Hudng nghién ciru tiép theo s& tap
trung vao vigc thiét ké bo cong cu khao sat va dé xuét cac quy trinh day hoc cu thé nham thic déy HS dat t61 cép do
“Pinh lwong chinh thirc”, d4p vmg yéu cau phat trién nang luc toan hoc trong bdi canh méi.

Tai liéu tham khéo

Batanero, C., Chemoff, E., Engel, J., Lee, H., & Sanchez, E. (2016). Research on teaching and learning probability.
Springer. https://doi.org/10.1007/978-3-319-31625-3 1

105



Tap chi Gido duc (2026), 26(sb dac biét 3), 99-106 ISSN: 2354-0753

Batanero, C., & Sanchez, E. (2005). What is the nature of high school students' conceptions and misconceptions
about probability? In G. A. Jones (Ed.), Exploring probability in school: Challenges for teaching and learning
(pp. 241-266). Springer.

B GD-DT (2018a). Churong trinh gido duc phé thong - Chwong trinh tong thé (ban hanh kém theo Thong tur s6
32/2018/TT-BGDDT ngay 26/12/2018 ctia BY truong Bo GD-DT).

B GD-DT (2018b). Chuong trinh gido duc phé théng mén Todn (ban hanh kém theo Thong tur sb 32/2018/TT-
BGDDT ngay 26/12/2018 cua B truong B6 GD-DT).

Breen, S., & O'Shea, A. (2010). Mathematical thinking and task design. Irish Mathematical Society Bulletin, 66, 39-49.

Fischbein, E. (1975). The intuitive sources of probabilistic thinking in children. D. Reidel Publishing Company.

Gal, 1. (2005). Towards “probability literacy” for all citizens: Building blocks and instructional dilemmas. In G. A.
Jones (Ed.), Exploring probability in school: Challenges for teaching and learning (pp. 39-63). Springer.

Hoang Phé (chii bién, 2003). Tir dién tiéng Viét. NXB Pa Néng.

Holyoak, K. J., & Morrison, R. G. (2012). The Oxford handbook of thinking and reasoning. Oxford University Press.

Johnson-Laird, P. N. (1994). Mental models and probabilistic thinking. Cognition, 50(1-3), 189-209.
https://doi.org/10.1016/0010-0277(94)90028-0

Jones, G. A., Langrall, C. W., Thornton, C. A., & Mogill, A. T. (1997). A framework for assessing and nurturing
young children’s thinking in probability. Educational Studies in Mathematics, 32, 101-125.

Jones, G. A., Langrall, C. W., Thomton, C. A., & Mogill, A. T. (1999). Students' probabilistic thinking in instruction.
Journal for Research in Mathematics Education, 30(5), 487-519.

Kazak, S., & Leavy, A. M. (2018). Emergent reasoning about uncertainty in primary school children with a focus on
subjective probability. In A. M. Leavy, M. Meletiou-Mavrotheris, & E. Paparistodemou (Eds.), Statistics in early
childhood and primary education (pp. 37-54). Springer. https://doi.org/10.1007/978-981-13-1044-7 3

Kurt, G. (2023). Young children's probabilistic and statistical reasoning in the context of informal statistical inference.
Statistics Education Research Journal, 22(2).

Mason, J., Burton, L., & Stacey, K. (2010). Thinking mathematically (2nd ed.). Pearson Education Limited.

Moore, D. S. (1990). Uncertainty. In L. A. Steen (Ed.), On the shoulders of giants: New approaches to numeracy
(pp. 95-137). National Academy Press.

Moseley, D., Baumfield, V., Elliott, J., Gregson, M., Higgins, S., Miller, J., & Newton, D. P. (2005). Frameworks
for thinking: A handbook for teaching and learning. Cambridge University Press.

Pfannkuch, M., Budgett, S., Fewster, R., Fitch, M., Pattenwise, S., Wild, C., & Ziedins, 1. (2016). Probability
modeling and thinking: What can we learn from practice? Statistics Education Research Journal, 15(2), 11-37.

Piaget, J., & Inhelder, B. (1975). The origin of the idea of chance in children (L. Leake Jr., P. Burrell, & H. D.
Fishbein, Trans.). Routledge & Kegan Paul.

Sari, A. D., Suryadi, D., & Dasari, D. (2024). Learning obstacle of probability learning based on the probabilistic
thinking level. Journal on Mathematics Education, 15(1), 207-226.

Shodiqin, A., Sukestiyarno, Y. L., Wardono, & Isnarto. (2021). Probabilistic thinking profile of mathematics teacher
candidates in problem solving based on self-regulated learning. European Journal of Educational Research,
10(3), 1199-1213. https://doi.org/10.12973/eu-jer.10.3.1199

Stacey, K. (2006). What is mathematical thinking and why is it important? In Proceedings of the APEC-Tsukuba
International Conference on Innovative Teaching of Mathematics through Lesson Study (pp. 39-48).

Tall, D. (2002). Advanced mathematical thinking. Kluwer Academic Publishers.

Taram, A., & Setyawan, F. (2022). Stress tolerance in probabilistic thinking: A case study. Mathematics Teaching
Research Journal, 14(4).

Tarr, J. E., & Jones, G. A. (1997). A framework for assessing middle school students’ thinking in conditional
probability and independence. Mathematics Education Research Journal, 9(1), 39-59.

106



