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PHAT TRIEN KI NANG GIAI BAI TOAN XAC SUAT CO PIEU KIEN CHO HOC SINH LOP 12
Nguyén Thi Thanh Huyén!, Lé& Trung Hiéu?, Tong Vin Kim?

Tém tit. Phat trién ky niing giai bai toan xdc sut c6 diéu kién cho hoc sinh 16p 12 1a ndi dung quan trong
trong chuong trinh Toan hoc, nhung thudng giy khé khin do yéu ciu cao vé tu duy logic va kha ning van
dung ly thuyét. Bai bao trinh bay tdng quan ly thuyét vé xac suit cé diéu kién. Phucng phép tiép can dugc dé
xut trong bai bao gdm ba phan chinh: (1) X4y dung nén tang 1y thuyét viing chic thong qua hé théng héa
kién thifc va huéng din phan tich bai todn; (2) Phit trién k¥ ning thuc hanh thong qua cac bai tip thiét ké
theo mifc d6 khé ting dan; (3) Tich hop cic cong cu hd trg nhu so dd cdy, bang dit liéu, phan mém hoc tip
va mo phéng s lidu dé ting tinh tryc quan va hiéu qua trong giang day. Viéc ting dung céc cong cu nay gidp
hoc sinh hiéu sau hon v& x4c suit c6 diéu kién va nang cao kha ning van dung vio céc bai todn thuc tién. Két
qua nghién citu cho thiy, su két hop giita ly thuyét, thuc hanh cé hé théng va cong cu hd trg hién dai khong
chi cai thién k¥ ning gidi todn ma con khuyén khich tu duy sdng tao va ning cao hitng thi hoc tip. Phuong
phép nay c6 tiém ning dudc 4p dung rong rai trong gidng day cic noi dung Toan hoc khéc.

Tit khéa: Xdc sudt co diéu kién, Cong thitc Bayes, Phdt trién ky ndng, Cong cu hé trg hoc tdp, Phuong phdp
gidng day Todn hoc.

1. Dit vin dé

X4c suit 12 mot linh vic quan trong trong Todn hoc, khong chi ¢6 gid tri trong hoc thuit ma con déng vai
tro thiét yéu trong doi séng thuc té va nhiéu nganh khoa hoc. Viéc giang day xac suét, dic biét 1a cac bai todn
lién quan dén xdc suit c6 diéu kién, 1a mot thach thic 16n ddi véi gido vién, bsi ddy 1a khai niém kho tiép
can va yéu cau su hiéu biét sau sic vé logic ciing nhu k¥ ning suy luan (Batanero & Alvarez-Arroyo, 2024).

Miic du xdc suét c6 diéu kién da dudc dua vao giang day & cip trung hoc phd thong, nhiéu hoc sinh van
giip kho khin trong viéc hi€u va van dung ding khdi niém nay. Fischbein (1975) chi ra ring cic ngudn gbc
truc gidc ca tu duy xac suit thudng xung dot véi kién thiic ly thuyét, din dén nhiing 16i sai phd bién. Hon
nita, theo Binder, Krauss, va Wiesner (2020), cach trinh biy thong tin x4c suét ciing anh hudng manh mé
dén kha ning hiéu va giai quyét bai toan ctia hoc sinh.

Mot s6 nghién ciu da dé xuét viéc st dung cic cong cu hd tr¢ nhu so dd ciy hodc bang di liéu
dé gitip hoc sinh dé dang tiép cin hon véi xdc suit c6 diéu kién (Binder, Krauss, & Bruckmaier, 2015;
Bocherer-Linder & Eichler, 2019). Ngoai ra, viéc 4p dung cac phuong phap thuc nghiém va bai tap thuc
tién dudc thiét ké phi hop ciing da chiing minh hiéu qua trong viéc nang cao ning luc ciia hoc sinh (Busadee
et al., 2010).

Muc tiéu ctia bai bao nay la dé xuit mot phuong phép tiép can hiéu qua nhiam phat trién ky ning giai
bai toan xac suit ¢ diéu kién cho hoc sinh 16p 12. Bai bdo sé tip trung vao cdc khia canh: hé théng héa 1y
thuyét, thiét ké bai tap tif co ban dén nang cao, va st dung cic cong cu truc quan dé hd trg hoc tap. Qua do,
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chiing ti hy vong sé dong gop vao viéc nang cao chit luong gidng day va hoc tip mon Todn & cip trung
hoc phé thong.

2. Ki ning giai quyét van dé

Giai quyét vin dé trong toan hoc khong chi doi hoi kién thiic 1y thuyét ma con yéu cau kha ning dp dung
linh hoat cdc phuong phép va chién lugc. Pidu nay cang quan trong trong viéc phat trién cac ky ning tu duy
phén bién va kha ning phan tich, nhiing k¥ ning can thiét trong thé gi6i hién dai.

Theo Ben-Hur (2006), viéc gidng day todn hoc can phai xdy dung mot nén ting vitng chic cho viéc suy
luan va gidi quyét vin dé. Gidng day todn hoc khong chi don thuan 1a day cic cong thiic, ma con phai gidp
hoc sinh hiéu sau sic cac khai niém, tir d6 4p dung chiing vao cac tinh hubng thuc té. Viéc nay gitip hoc
sinh phit trién kha ning suy nghi logic va gidi quyét vin d& mot cach sang tao.

Mot vi du rd rang vé viéc dp dung ky niing giai quyét vin dé 1a trong gidng day xc suit. Batanero va
cdc cong su (2004) da chi ra ring viéc huén luyén gido vién dé day xdc suit cAn phai tap trung vao viéc gitip
hoc sinh xdy dung céac chién ludc tu duy tét. Didu nay c6 thé dat dudc thong qua viéc tao ra cac tinh hudng
hoc tap khuyén khich hoc sinh phén tich cc vin dé x4c suit trong bdi canh thuc té. Vi du, viéc sit dung cic
trd choi thé thao nhu mot cong cu dé day xac suét (Busadee et al., 2010; Busadee, Laosinchai, & Panijpan,
2011) c6 thé gitp hoc sinh dé dang két nbi cdc khai niém ly thuyét véi cic tinh hudng thuc té, dong thoi
phit trién k§ ning giai quyét van dé thong qua cic phép thit thuc té.

Kha niing giai quyét van dé ciing c6 thé dugc phat trién thong qua cic phuong phép gidng day khuyén
khich hoc sinh chii dong tham gia vao viéc kham phd va tim kiém giai phdp. Brown va cdc cong su (2007)
da nhin manh vai tro ctia phuong phap diéu tra trong viéc phat trién tu duy todn hoc ctia hoc sinh. Phuong
phdp nay khong chi gitp hoc sinh rén luyén ky ning gidi quyét vAn d& ma con thic ddy kha ning lam viéc
nhom, phan tich va danh gia cac phuong phap khac nhau.

Ngoai ra, viéc st dung céc cong cu va tai nguyén hd trg, nhu céc tro chdi todn hoc hoic phin mém
mo phéng, ciing 1a mot cach hiéu qua dé€ phat trién ky ning gidi quyét van dé. Baker (2003) va Kahan &
Wyberg (2003) da nghién ctiu viéc sit dung tro choi nhu FreeCell d€ day toan hoc, nhén thiy ring cdc tro
choi nay khong chi gitip hoc sinh giai tri ma con tao ra mot moi trudng hoc tap tuong tac, trong d6 hoc sinh
c6 thé thit nghiém cac chién ludc gidi quyét vin dé khac nhau.

Dua trén cdc phan tich trén, trong nghién ctiu nay, xem ky niing gidi quyét van dé trong todn hoc 1a mot
qué trinh lién tuc, yéu cau su két hop ctia ly thuyét, thuc hanh va tu duy phan bién. Viéc tao ra céc tinh
hubng hoc tap da dang va khuyén khich hoc sinh ap dung cic chién lugc khic nhau sé gitip ho phat trién
kha ning gidi quyét vin dé hiéu qua hon, chuan bi tot cho céc thach thiic trong hoc tap va cudc sdng.

3. Bai toan xac suét c6 diéu kién

X4c suit c6 diéu kién 1a mot khai niém quan trong trong 1y thuyét xdc suét, gitip ta tinh toan xic suét
ctia mot su kién khi da biét mot su kién khac da xay ra. Cong thiic co ban clia xdc suit c6 diéu kién dugc
bi€u dién nhu sau:

P(ANB
P(A|B) = 7(]3(B) )
Trong dé:
P(A|B) la x4c suat xdy ra su kién A, biét ring sy kién B da xay ra.
P(A N B) la xéc suét cla giao cla hai su kién A va B, tdc 1a xdc suét ma c4 hai su kién déu xay ra.
P(B) 1a x4c suit ctia sy kién B.
Cong thiic nay chi c6 y nghia khi P(B) > 0, tiic 1a su kién B phdi c6 xac suit khac khong, béi vi chia
cho P(B) khong thé bing 0.
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Tu cong thic trén, ta ¢6 thé suy ra mot cong thiic khéac cho P(A N B):

P(AN B) = P(A|B) - P(B)

Diéu nay c6 nghia la xdc suit cta giao cia A va B bing tich clia x4c suit c6 diéu kién P(A|B) va xéc
suit ctia B.

Trong thuc té, bai todn x4c suit c6 diéu kién thudng dugc st dung d€ gidi quyét cic vAn dé trong nhiéu
linh vuc nhu y té, kinh té, va khoa hoc xa hoi, noi ma su kién ta mudn tinh toan c6 lién quan truc tiép dén
mot sy kién khac da xay ra.

Vi du, trong y té, x4c suit c6 diéu kién c6 thé dugc dung dé tinh x4c sudt mot bénh nhan mac bénh A
biét rang ho da c6 du hiéu ctia bénh B, hoic trong linh vuc tai chinh, d€ tinh xac suét su kién xay ra trong
mot thi trudng cu thé, biét rang mot su kién khac (nhu su thay ddi 1ai suat) da xay ra.

Vi du minh hoa: Gia st ching ta ¢6 mot hop chita 3 qua bong do va 2 qua bong xanh. Mot qua bong
dudgc rit ngdu nhién, sau dé6 mot qua béng khac dudc rit ra ma khong thay lai qua bong dau tién. Ta can
tinh xéc suét dé€ qua bong thit hai 12 do, biét rang qua bong dau tién 1a do.

Goi A 1a sy kién "qua béng thi hai 1a d6" va B 1a su kién "qua bong diu tién 12 do". Ta cé:

P(AN B)
P(AB) = ————=
Trong d6: P(A N B) la x4c suét dé ca hai qui bong déu do, tiic 1a xdc suit d€ qua bong diu tién va thd
hai déu do; P(B) la x4c suét d€ qua bong dau tién 1a do.

Tinh todn cu thé sé gitip ching ta hiéu rd hon cach 4p dung cong thiic nay trong thuc té.
4. Phat trién ki niing giai bai toan xac suét c6 diéu kién cho hoc sinh Lép 12
4.1. Xay dung nén tang Iy thuyét virng chic

Mot nén tang ly thuyét vitng chic 1a diéu kién tién quyét d€ hoc sinh c6 thé tiép can va giai quyét hiéu
qua cdc bai toan xac suit c6 diéu kién. Viéc nay doi héi su hé théng héa kién thic co ban va huéng din hoc
sinh cac budc phan tich bai toan mot cach khoa hoc, logic.

Trude hét, hoc sinh can dudc trang bi cac khai niém co ban vé xac suét. Didu nay bao gdm viéc hiéu rd
khong gian mau, bién ¢, va cdc nguyén tic ¢ ban clia xdc suit nhu xac suit dong thdi, xdc suét c6 didu
kién, va cac cong thiic lién quan. Ch'flng han, dinh nghia x4c suit c6 diéu kién can dugc giai thich thong qua
ca khai niém ly thuyét 14n vi du thuc t& dé hoc sinh hinh dung r6 rang. Céc khai niém khac nhu sy doc 1ap
ctia hai bién cb hoic cong thiic Bayes ciing can dudc trinh bay du6i dang céu triic logic va dé tiép can. Nhu
Batanero va cong su (2016) da nhan manh, viéc cung cip mot nén tang kién thic dudc & chiic tot sé gitip
hoc sinh dé dang két ndi cic phan kién thiic va 4p dung vao bai toan.

Bén canh viéc hé thdng héa ly thuyét, hoc sinh ciing can dudc huéng dan cic budc phan tich va hiéu bai
toan mot cach chi tiét. Trudce tién, khi d6i mit véi mot bai toan xdc suat cé diéu kién, hoc sinh can x4c dinh
10 cac bién cb va dit kién lién quan. Viéc dit cau hoi nhu: “Su kién nao da xay ra?”, “Dit kién nao dudc cho
trude?”, va “Su kién nao can tim?” sé gitip hoc sinh tiép cn bai toan mot cach c6 hé théng. Sau do, viéc
dién giai cac dit kién bai toan bang ky hiéu xac suit 1a budc quan trong dé chuyén ddi bai toan tir dang ngdn
ngit doi thudng sang ngdn ngil todn hoc.

Tiép theo, hoc sinh can chon Iya cong thiic phit hgp d€ gidi quyét bai toan. Cudi cling, sau khi tinh toan,
hoc sinh nén kiém tra lai két qua d€ dam bao tinh hop ly. Két qua xac suit can nam trong khoang tir 0 dén 1
va phu hgp véi ngt canh bai toan. Nhu Binder, Krauss, va Wiesner (2020) da chi ra, viéc tap trung vao qua
trinh phan tich va ki€m tra lai két qua khong chi cai thién do chinh xdc ma con phét trién tu duy phan bién
cho hoc sinh.
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Nhin chung, viéc xdy dung nén tang ly thuyét viing chiac va huéng dan phan tich bai toan 16 rang khong
chi gitip hoc sinh ndm bat kién thitc ma con xay dung su tu tin trong viéc giai quyét cdc bai toan xdc suit c6
diéu kién.

4.2. Phat trién k§ nang thong qua thuc hanh

Thuc hanh c6 vai trdo quan trong trong viéc phat trién k¥ ning gidi quyét cac bai toan xac suét cé dicu
kién. Qua trinh thyc hanh khong chi gitip hoc sinh cting ¢ kién thic 1y thuyét ma con rén luyén kha ning
tu duy, phan tich va dp dung linh hoat vio céc tinh hubng cu thé. Mot chién lugc hiéu qua 1a thiét ké cac bai
tap theo miic do khé ting dan, qua d6 xay dung nén tang kién thiic v k¥ niing gidi quyét vin dé mot cich
c6 hé thong.

Bai tdp co bdn: Nén tdang viing chdc

Céc bai tap cd ban gitp hoc sinh 1am quen véi cong thifc xdc suét cé diéu kién thong qua céc tinh hudng
don gian. Nhitng bai tip nay thuong cung cip cic dit kién ro rang, chang han nhu xac suat dong thdi ctia hai
su kién va xdc suét riéng ctia mot su kién, yéu cau hoc sinh tinh xdc suét c6 diéu kién. Viéc tiép can cac bai
tap dang nay khong chi gitip hoc sinh hiéu rd y nghia va cach st dung cong thific ma con xay dung su tu tin
ban dau trong viéc giai bai todn.

Bai tdp trung binh: Phdt trién tw duy phdn tich

Khi di nam viing nén tang, hoc sinh tiép tuc thuc hanh véi cac bai tap yéu cau két hop xac suit c6 didu
kién v6i cac khai niém khac, nhu xac sut dong thdi, xdc suat doc 1ap, hoic phan phbi xac suét. Nhiing bai
tap nay doi hoi hoc sinh phai phan tich mbi quan hé giita cac su kién hoic chudi diéu kién. Vi du, bai todn
yéu ciu tinh xic suit xay ra ctia mot su kién phu thudc vao nhiéu yéu t6 lién két v6i nhau. Loai bai tap nay
khong chi kiém tra kha ning van dung cong thic ma con phat trién k¥ ning phan tich, t§ chiic thong tin va
xay dung mo hinh tu duy logic.

Bai tdp ndng cao: Lién hé thuc té

O cip do cao hon, cdc bai tap yéu cau hoc sinh van dung cong thiic Bayes va hiéu sdu vé ban chét clia
xéc sudt c6 diéu kién. Nhitng bai todn nay thung xuit hién trong bbi canh thuc t&, chang han nhu phan tich
y té, du bdo tai chinh, hoic phan loai dif liéu. Vi du, bai toan xét nghiém y khoa yéu cau tinh xac suét thuc
su mac bénh dua trén ty 1& duong tinh gia va ty 1& mic bénh trong dan s6. Loai bai tip nay khuyén khich
hoc sinh khong chi van dung kién thifc todn hoc ma con suy nghi vé cic ting dung trong doi sdng, tir d6 phat
trién ky ning giai quyét vin dé toan dién.

Quy trinh gidi quyét bai todn cé hé thong

Bén canh viéc phan loai bai tip, mdt quy trinh giai quyét bai toan rd rang va c6 hé thdng ciing rat can
thiét. Quy trinh niy bao gébm niim buéc chinh:

Doc hiéu dé bai: Xac dinh cac dif kién va yéu cau cu thé.

Dién dat bai toan: Biéu dién bing cac ky hiéu va cong thiic x4c suat phui hgp.

Chon cong thic va phuong phép: Lua chon cong cu todn hoc phi hgp d€ gidi bai todn.

Thuc hién tinh toan: Ap dung cong thiic va giai quyét cac budc chi tiét.

Kiém tra két qua: Panh gia tinh hop ly va chinh xac ctia két qua.

Cich tiép can nay khong chi gitip hoc sinh giai bai toan hiéu qua ma con phat trién k§ ning t3 chiic va
tu duy logic, nhiing yéu tb cbt 16i trong gidi quyét van dé.

Thuc hanh khong chi tp trung vao viéc tim kiém két qua ding ma con chii trong vao qua trinh tu duy,
phan tich va ruit kinh nghiém tu tiing bai tdp. Theo Busadee et al. (2010), mdt 16 trinh thuc hanh 10 rang véi
cdc bai tap dudc thiét ké theo mifc dd kho ting dan 1a yéu t6 quyét dinh trong viéc nang cao ky ning gidi
bai todn xdc suét c6 didu kién. Didu nay khong chi cai thién kha ning gidi quyét vin dé ma con tao nén tang
viing chic cho viéc hoc cdc khai niém phiic tap hon trong tuong lai.

Viéc thuc hanh c6 hé thdng, két hop véi tu duy logic va ky ning phan tich, khong chi gitp hoc sinh vugt
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qua céc thit thach toan hoc ma con chudn bi ho sin sang ddi mit v6i nhiing tinh hudng thuc té doi hodi gidi
quyét van d trong nhiéu linh vuc khac nhau.

4.3. Ung dung cong cu hd trg hoc tap

Viéc st dung cic cong cu hd trg trong gidng day xic sut c6 diéu kién déng vai trd quan trong trong
viéc gidp hoc sinh dé dang hiéu va van dung cdc khéi niém todn hoc phiic tap. Mot trong nhiing cong cu phd
bién va hiéu qua la so do ciy, gitip minh hoa truc quan qud trinh x4y ra clia cac su kién. So dd cdy khong
chi gitip hoc sinh hinh dung ré rang mbi quan hé giita cac su kién ma con giam thi€u nhim 14n trong viéc
xéc dinh x4c suét can tinh. Binder, Krauss, va Wiesner (2020) di chi ra riang sd dd cay la cong cu truc quan
manh mé, dic biét hitu ich trong céc bai toan phiic tap hodc nhiéu budc, ndi ma viéc tinh todn bing cong
thiic ¢6 thé trd nén khé khin.

Bén canh dé, bang dif liéu ciing 1a mot phucng phap hitu ich, gitip hoc sinh sip xép va td chiic thong tin
xé4c sudt mot cach ro rang. Khi dit liéu bai toan dugc trinh bay dusi dang bang, hoc sinh dé dang nhan dién
cdc xdc suat da biét, tit d6 tinh todn cc x4c suat can tim mot cach logic hon. Phuong phap nay dic biét hiéu
qua trong cac bai toan c6 nhiéu bién ¢ hoic khi 4p dung cong thiic Bayes.

Ngoai cic cong cu truyén thdng, cong nghé hién dai mang lai nhiéu co hdi méi trong viéc hd trg hoc tap
xdc sudt. Phan mém hoc tip nhu GeoGebra, Excel, hay céc ting dung mo phéng xic suét truc tuyén cung
cAp moi trudng tuong tic, ndi hoc sinh c6 thé thay ddi cac bién sb va quan sat két qua trong thdi gian thuc.
Vi du, stt dung Excel, hoc sinh c6 thé xy dung bang dif liéu va 4p dung cdc ham tinh todn dé kiém chiing
két qua. Cic dng dung nhu mé phong Monte Carlo con gitip hoc sinh hiéu sau hon vé cac khdi niém xdc
suit thong qua viéc tao ra céc thii nghiém ngiu nhién trong thuc té.

Mot tng dung quan trong khic clia cong nghé 12 md phong sb liéu, cho phép hoc sinh ty minh tri
nghiém qua trinh thit nghiém xac suit. Thong qua cic mo phdng nay, hoc sinh khong chi hoc cach tinh todn
ma con hiéu dugc y nghia thuc tién ctia xdc sudt. Vi du, trong bai ton xac suét c6 diéu kién lién quan dén
xét nghiém y té, mo phong két qua xét nghiém cho nhiéu trusng hop khic nhau gitip hoc sinh hinh dung 16
hon vé tin suét xut hién ctia cac su kién.

Nhin chung, viéc tich hop cic cong cu hd trg hoc tp, tii truyén théng dén hién dai, vao giang day xic
suit c6 diéu kién khong chi gitp nang cao hiéu qua hoc tip ma con kich thich sy hiing thi va sdng tao clia
hoc sinh. Khi dudc trang bi cac cong cu phu hgp, hoc sinh khong chi cai thién ky nang giai toan ma con
phit trién kha niing 4p dung xac suét vao cc van dé thuc té trong cudc séng.

5. Kétluan

Bai todn xdc sut c6 diéu kién dong vai trd quan trong trong viéc phat trién tu duy logic va k§ ning phan
tich todn hoc cho hoc sinh 16p 12. Tuy nhién, diy ciing 12 mot ndi dung day thach thiic, doi hdi hoc sinh
khong chi ndm viing 1y thuyét ma con can thuc hanh va 4p dung linh hoat cdc cong thiic. Nghién ciiu dé
xuit mot phuong phép tiép can toan dién, tif viéc xdy dung nén tang ly thuyét, phat trién k¥ niing thuc hanh,
dén ing dung cong cu hd trg hoc tap nham nang cao hiéu qua gidng day va hoc tap. Viéc tich hgp cdc cong
cu truc quan nhu so do ciy, bang dif lidu, cling v6i cac cong nghé hién dai nhu phan mém va mo phéng sd
lidu, khong chi gidp hoc sinh d& dang tiép can vdi bai todn xdc suit c6 diéu kién ma con tao diéu kién dé
hoc sinh hiéu siu hon va 4p dung linh hoat trong thuc t&. Hon nita, viéc xdy dung cdc bai ki€ém tra danh gid
va phén tich 15i sai mot cach c6 hé thong ciing déng gop tich cuc vao qua trinh cai thién k¥ ning giai toan
ctia hoc sinh. Ky vong ring phucng phéap tiép cin dudc dé xuit trong bai bao nay sé khong chi mang lai
hiéu qua trong viéc gidng day xdc suit c6 diéu kién ma con c6 thé dugc 4p dung rong ri hon trong cic noi
dung khac ctia Toan hoc. Pong thai, viéc két hop cac cong cu va phuong phap hién dai sé thic ddy su hiing
thd va kha niing tu duy sang tao ctia hoc sinh, gép phan ning cao chét lugng gido duc Toan hoc néi chung.

TAI LIEU THAM KHAO

[1] Baker, P. L. (2003). Using FreeCell to teach mathematics. Mathematics Teacher, 96, 406—410.

126



THUC TIEN JEM., Vol. 17 (2025), No. 1.

[2] Batanero, C., & Alvarez-Arroyo, R. (2024). Teaching and learning of probability. ZDM — Mathematics
Education, 56(1), 5-17. https://doi.org/10.1007/s11858-023-01511-5

[3] Batanero, C., Godino, J. D., & Roa, R. (2004). Training teachers to teach probability. Journal of
Statistics Education, 12(1). Retrieved from http://www.amstat.org/publications/jse/

[4] Ben-Hur, M. (2006). Concept-rich mathematics instruction: Building a strong foundation for reasoning
and problem solving. Alexandria, VA: Association for Supervision and Curriculum Development.

[5] Binder, K., Krauss, S., & Bruckmaier, G. (2015). Effects of visualizing statistical information:
An empirical study on tree diagrams and 2x2 tables. Frontiers in Psychology, 6, 1186.
https://doi.org/10.3389/fpsyg.2015.01186

[6] Binder, K., Krauss, S., & Wiesner, P. (2020). A new visualization for probabilistic
situations containing two binary events: The frequency net. Frontiers in Psychology, 11, 750.
https://doi.org/10.3389/fpsyg.2020.00750

[71 Bocherer-Linder, K., & Eichler, A. (2019). How to improve performance in Bayesian
inference tasks: A comparison of five visualizations. Frontiers in Psychology, 10, 267.
https://doi.org/10.3389/fpsyg.2019.00267

[81 Brown, N., Wilson, K., & Fitzallen, N. (2007, November). Using an inquiry approach to develop
mathematical thinking. Paper presented at the AARE 2007 International Educational Research
Conference, Fremantle, Australia. Retrieved from http://www.aare.edu.au/07pap/abs07.htm

[91 Busadee, N., Panijpan, B., Laosinchai, P., & Ruenwongsa, P. (2010). Enhancing high school
students’ achievement in permutations and combinations through non-traditional word problems, sport
problems, and probabilistic games. The International Journal of Learning, 17, 413-428.

[10] Busadee, N., Panijpan, B., Laosinchai, P., & Ruenwongsa, P. (2010). Enhancing high school
students’ achievement in permutations and combinations through non-traditional word problems, sport
problems, and probabilistic games. The International Journal of Learning, 17, 413-428.

[11] Fischbein, E. (1975). The intuitive sources of probabilistic thinking in children. Dordrecht, Holland:
D. Reidel.

[12] Kahan,J. A., & Wyberg, T. R. (2003). Problem solving can generate new approaches to mathematics:
The case of probability. Mathematics Teacher, 96, 328-332.

ABSTRACT
Developing problem-solving skills in conditional probability for 12th Grade students

Developing problem-solving skills in conditional probability for 12th-grade students is a critical
component of the Mathematics curriculum but often poses challenges due to the high demands on logical
reasoning and the ability to apply theoretical concepts. This paper provides an overview of the theory of
conditional probability, including its definition, fundamental formulas, and Bayes’ theorem, along with
practical applications. The proposed approach in this study consists of three main components: (1) building
a solid theoretical foundation through systematic knowledge organization and problem analysis guidance;
(2) developing practical skills via exercises designed with increasing levels of difficulty; (3) integrating
supportive tools such as tree diagrams, data tables, educational software, and simulations to enhance
visualization and teaching effectiveness. The application of these tools helps students gain deeper insights
into conditional probability and improves their ability to apply the concepts to practical problems. The
research findings indicate that combining theoretical instruction, systematic practice, and modern support
tools not only enhances problem-solving skills but also fosters creative thinking and increases learning
engagement. This approach has the potential to be widely implemented in teaching other Mathematics
topics.

Keywords: Conditional Probability, Bayes’ Theorem, Skill Development, Educational Support Tools,
Mathematics Teaching Methods.
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