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Tém tat. Nghién ctru nay trinh bay viéc van dung day hoc phan ho4 thong qua md hinh day hoc chuwong
trinh hoa, cu thé 1a chuong trinh phan nhanh, trong day hoc ndi dung “Vecto va hé truc toa d¢ trong khong
gian” & 16p 12. Trén co sé thiét ké cac tuyén ndi dung va nhanh r& pht hop véi nang luc ngudi hoc, nhom
tac gia xay dung hé théng ciu hoi, phan hdi va dinh hudng hoc tap ca nhan hoa bing Google Forms. Viéc
g dung chwong trinh phan nhanh co thé giup hd trg HS ty diéu chinh tién trinh hoc, ting mic do chu
dong va pht hop voi nhu cau ca nhan, ddng thoi gop phin ning cao hiéu quéa cua day hoc phan hoa trong
moén Toan cip trung hoc phd thong.
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trong khong gian.
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Abstract. This study presents the application of differentiated instruction through the programmed
instruction model, specifically branching programming, in teaching the topic “Vectors and the Coordinate
System in Space” in Grade 12. Based on designing content routes and branching paths aligned with learners’
abilities, the authors developed a system of questions, feedback, and personalized learning guidance using
Google Forms. The use of branching programming can support students in self-regulating their learning
processes, increasing autonomy and meeting individual needs, while enhancing the effectiveness of
differentiated instruction in high school mathematics.
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1. Mé dau

i NéI} gido duc Viét Nam dang chuyén tir day hoc theo hudng truyén thy kién thirc sang phat
trién pham chat va nang luc hoc sinh (HS). Dinh huéng d6i méi gido duc theo Chuong trinh Gido
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duc phd théng 2018 1ay ngudi hoc 1am trung tim, voi muc tidu ting ca nhan HS duoc phat trién
toan dién. Mic du vay, do su khac biét vé& nang luc va diéu kién hoc tap, day hoc dong loat dé
khién HS yéu khong theo kip, trong khi HS gioi khong phat huy duoc hét kha nang Day hoc phan
hoa (DHPH) 1a mét phuong phap phu hop v6i dinh huéng nay. DHPH giup gido vién (GV) diéu
chinh noi dung va cach thirc day hoc dé dap ting nhu cau riéng ciia timg HS, qua d6 dam bao moi
HS déu duge hoc tap hiéu qua, cong bang va phu hop (B6 Gido duc va Dao tao, 2018a, tr. 36).
Phuong phap nay khong chi gitip phét trién toan dién nang lyc, pham chat HS va ning cao chat
lugng day hoc ma con thé hién sy hoi nhap cua gido duc Viét Nam véi xu thé giao duc hién dai
trén thé gidi, hudng t6i mot nén giao dyc nhan van, binh déng.

bé day hoc phan hoéa dugc trién khai hiéu qua, GV can cong cu hd tro ciu trac hoa nodi dung,
kiém soat 10 trinh hoc tap va phan hoi kip thoi cho HS. Day hoc chuong trinh hod (DHCTH) véi
dic trung 1a trinh bay kién thirc theo don vi nho, giap HS tién bo theo 16 trinh riéng, dép tng day
du cac yéu cau nay (Glaser, 1965). Tai Viét Nam, mot sb nghién ctru da van dung DHCTH trong
mon Toan véi cac muc do tmg dung cong nghé thong tin (CNTT) khac nhau. Cu thé, Nguyén
(2011) tiép can theo hudng su pham, chu trong xay dung hé thong cau hoi va cau tric phan nhanh;
mic di c6 dé cap dén phan mém Lectora, viéc ing dung CNTT chu yéu mang tinh minh hoa.
Trong khi d6, Hoang (2016) khai thac Adobe Presenter dé thiét ké bai hoc chwong trinh hoa véi
cac don vi kién thirc nho gin voi cau hoi va phan hdi. Tiép can theo hudng hién dai hon, Tran
(2021) phat trién e-courseware nhu mot hé théng hoc liéu dién tir c6 cAu truc, trong d6 ndi dung
dugc chia thanh cac “liéu kién thic” gan voi cau hoi va phan hdi, va duge xay dung theo quy
trinh bon budc gdm phan tich, dinh hudng, thiét ké va hoan thién. Tuong tu, Pham (2021) tap
trung vao thiét ké hé théng cau hoi tric nghiém theo so d6 phan nhanh véi sy hd trg cia Microsoft
Forms, 1am rd ddc diém ctia chuong trinh phan nhanh (CTPN) va cach xay dung phuong 4n nhiéu
cung so dd logic ctia hé théng bai tap.

K¢é thira dinh _hudng nay, nghién ctru nay xay dyng mot quy trinh dugc diéu chinh cho phu
hop hon véi yéu cau cua DHPH trong mén Toan va bdi canh img dung CNTT hién nay. Quy trinh
m&i nhin manh tinh linh hoat, kha ning ca thé hoa va su tich hop giita ki thuat CTPN va muc tiéu
dap tmg sy phat trién toan dién cho timg c4 nhan nguoi hoc. Dé giai quyét cac nhiém vu dit ra,
nghién ctru tién hanh phén tich va hé thong héa co so 1i luan cua day hoc chuong trinh hoa, dic
biét 1a cau triic chuong trinh phan nhanh dwa trén thuyét hanh vi va Ii thuyét diéu khién hoc. Tiép
d6, phuong phéap nghién ciru thiét ké dugc ap dung dé diéu chinh va dé xuat mot quy trinh thiét
ké chuong trinh phan nhanh gom 5 budc t6i wu hoa tinh ca thé héa. Quy trinh nay dugc van dung
cu thé dé phan i kién thirc va xay dung hé thdng cac “lidu hoc” (frames), cdu hoi tric nghiém
kém nhanh phuy khic phuc 16i cho ndi dung “Vecto va hé truc toa do trong khong gian” (16p 12).

2. Day hoc phan hoa

DHPH la mdt phuong phéap day hoc dua trén nhu cau hung thi va nang lyc cua ting HS,
v6i muc tiéu phat trién toi da nang lyc va so truong cua mdi HS (Huynh & Tran, 2023; Tran &
Huynh, 2023). DHPH bao gom viéc lap ké hoach giang day va cac phuong phap danh gia phu
hop véi cac cap do khac nhau vé kién thirc, s¢ thich, nén tang van héa, cac nhu cau thé chat va xa
hoi cua HS (Tomlinson, 2000). Ban chét cua DHPH la day theo timg loai dbi tuong, phu hop voi
tam - sinh 1i, kha ning, nhu cau va hing thii cia HS nham phit trién tdi da tiém ning riéng von
¢6 ciia ngudi hoc (Nguyén & Tran, 2020).

O goc d¢ thyc tién, DHPH con 1a phuong phap gitip phén loai ddi twong dé GV thiét ké va
ca nhan hoa cac hoat dong cho timg ca nhan hodc nhom (Nguyén & Tran, 2020); dong thoi 1a
viéc tao sy khac biét bang cach cung cip nhiéu 16 trinh, ndi dung va hinh thuac hoat ddng khac
nhau tuy theo nang lyc, himg thi hoac yéu cau hoc tap (Dang, 1994). Vi vay, DHPH c6 chirc
nang diéu chinh hé thong day hoc, lam cho qua trinh va co cau gido dyc thich ing hon v6i dic
diém c4 nhan va nhom HS, tir d6 nang cao chét luwong va hiéu qua hoc tap (Do, 2019).
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Nhu cdu DHPH bét ngudn tir thuc té da dang cta 16p hoc va dinh huéng gido duc hién dai
nham toi vu hoé két qua hoc tap tirng c4 nhan. Trong 16p, HS khac nhau vé nhu cau, nang lyc va
diéu kién sdng, nén phuong thirc day hoc can duoc phan hoa dé quan tdm ca nhan, khuyén khich
phat huy thé manh ctia mdi em (Huynh & Tran, 2023). Chién luoc phat trién gido duc cua Viét
Nam ciling nhin manh yéu cu nay (Bo Gido duc va bao tao, 2008). Chuong trinh GDPT 2018
vira ddm bao muc tiéu chung vira tao diéu kién cho viéc c4 thé hoa day hoc (B0 Giéo duc va Pao
tao, 2018a). Noi dung mon Toan thé hién 15 tinh than “toan hoc cho moi ngudi”, cho phép xay
dung céc 19 trinh hoc tap phi hop véi ning luc va himg thi ctiia HS, dong thoi quan tdm dén cac
nhom ddi tugng dic thu (Bo Gido duc va Pao tao, 2018b, tr. 4). Trong thyc tién, viéc ap dung
DHPH gitp GV thuan tién trong danh gia, thiét ké nhiém vu hoc tap phan hoa va trién khai cac
bién phéap hd trg nham phét trién tdi da nang luc cua timg HS (Tran & Huynh, 2023, tr. 71-72).

3. Day hoc chwong trinh hoa
3.1. Khai niém va hai loai ciu triic chwong trinh

DHCTH (Programmed Instruction) 14 thuét ngit chi phwong thirc day hoc duoc didu khién
theo mét chuong trinh da duoc thiét ké sin (N guyén, 2017, tr. 208), dua trén cac nguyén tic cua
tam 1i hoc hanh vi va sy phat trién ctia khoa hoc, dic biét 1a diéu khién hoc. DHCTH xuat phat tir
nghién curu hanh vi trong cac phong thi nghiém nhitng nam 1930-1950 va chiu &nh hudng manh
mg cua Quy luat Hiéu img (Law of Effect) cua Edward Thorndike, theo d6 nhiing hanh vi dugc
cung cb bang phan hoi thich horp co xu huong 13p lai nhidu hon (Svoboda va nnk, 2013). Vé li
thuyét, DHCTH nhin manh viéc phan chia ndi dung thanh cac budc nho, sip xep tudn ty hop i,
cho phép HS tién tdi timng budc mot va nhan duge phan hdi ngay lap tie (Nguyén, 2017).

DHCTH la m¢t phuong phép day hoc, trong d6 co
hai loai cdu trac chwong trinh chinh: chuwong trinh
dudng thang (linear program) va chwong trinh phan
nhanh (branching/intrinsic program) (xem Hinh 1).
Chuong trinh dudng thing dwa tat ca nguoi hoc di qua
cung mot trinh tu cac don vi kién thire tir dau dén cudi,
v6i wu diém 1a dé thiét ké, t6 chuc va trién khai nhung
han ché & chd it hodc khong dap ung dugc sy khac biét
vé niang lyc va nhu cu cua timg HS (Pham, 2021).
Nguoc lai, CTPN duoc xay dung theo nhiéu nhanh lya
chon, trinh ty hoc ctia HS phu thudc vao cau tra 161 cua
cac em. Khi tra 161 dang thi tién toi ndi dung tiép theo,
khi tra 15 sai s& duoc diéu hudéng vao nhanh phu véi i l
101 giai thich, cach sira chita hodc hoat dong cung cb
nham khic phuc sai sot (Nguyén, 2017). Hinh 1. Minh hog chwong trinh duong
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3.2. Chwong trinh phan nhanh dap tng nhu ciu day hoc phan hoa

DHCTH, dic biét 1a CTPN, vé ban chat hd trg manh mé tinh cé biét hod trong qua trinh day
hoc (Nguyén, 2017). bac diém ndi bat ciia CTPN la cho phép HS hoat dong doc lap va tién bo
theo nhip do riéng, mdi HS di theo mot 19 trinh hoc tap phu hop véi ning luc va mitc do sin sang
cua ban than (asynchronous learning) (Bhatt & Chakrabarti, 2024; Manjula va nnk, 2022). Trong
cau trac phan nhanh, cac lidu hoc dwoc tién hanh lién tuc: tra 101 ding thi tiép tuc ti noi dung
tiép theo; tra 10 sai thi duoc chuyén sang nhanh phu. Cach tiép can nay phu hop véi quan diém
c4 thé hoa ngudi hoc trong chuong trinh GDPT (B¢ Gido duc va Bao tao, 2018b), vi n6 giip GV
thiét ké noi dung va td chirc qua trinh day hoc hiéu qua hon sao cho dap ng dugc yéu cau chung
ctia chuong trinh dong thoi ton trong dic diém riéng vé mit ning luc cua timg HS.
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CTPN thuc hién phan hoé bang cach chia kién thtrc thanh cac lidu nho va thiét ké phan hoi
chan doan chinh xac cho tung 16i thudng gip. Cac cau hoi trong CTPN duoc thiét ké dé du doan
céc sai 1am ma HS thuong miéc phai (cac phuong an nhiéu) (Pham, 2021). Dya trén cau tra 101
sai, hé thong (nhanh phu) s& cung cap tai li¢u stra 16i twong tng. Céu trac ndy gidng voi cach mot
gia su ca nhan huéng dan HS (Crowder, 1960). Nho vay, hé thong phan nhanh khong chi cung
cip duong di khac nhau vé ndi dung ma con diéu chinh phuong thirc hoat dong (vi du: 10i giai
mau, bai tap bo trg, hay goi y cach lam) theo phan hoi ciia HS, dam bao qua trinh hoc tap lién tuc
ctia HS. Vi vay, ¢ thé n6i CTPN 1a mét cdu trac c6 tinh linh hoat va ca nhan hoa trong DHCTH,
nham c4 thé hoa qua trinh hoc tp, t6i uvu hoa tién trinh va két qua hoc tap cho timg HS.

4. Chuong trinh phan nhanh véi su hd tre ciia CNTT

Skinner (1986) timg d& xuit ring mot chiéc may tinh nho (computer) s& 1a “phan cimg li
tuong” cho DHCTH, giup m6 rong co hoi gido duc moi luc, moi noi (Skinner, 1986). V6i CNTT,
DHCTH c6 thé phat trién thanh cac hé thong hoc may tuong tac, tir CTPN thich 6 ung, bai tap da
phwong tién dén hé thong theo ddi tién trinh va phan tich dir liéu hoc tap, gitp ca thé hod, tang
hiéu qua ciing ¢d va mé rong pham vi trién khai so v6i dang DHCTH trén gidy truyén thong.
Ngay nay, DHCTH con duoc hleu 1a hoc tap dya trén may tinh (computer-based learning) dudi
nhiéu hinh thirc da dang, bao gém céc viée hoc tir xa (vi du, giang day qua truyén hinh t6i cac vi
tri xa x6i hodc cac chuong trinh phin mém duogc phat trién dé HS str dung doc 1ap ngoai cac khoa
hoc truyén thdng) hay cac dang hoc tap két hop giita 16p hoc truyén thng va ing dung hoc tir xa
(Svoboda va nnk, 2013).

Sau khi quan sat 16p hoc cta con gai minh vao nam 1953 va nhén théy nhu’ng han ché ciia
phuong phap giang day truyen thong, Skinner da thiét ké mot thiét bi _goi la “may day hoc”
(teaching machine), dé cung cip chuong trinh dugc thiét ké sdn va phan hdi tuc thi cho timg phan
hdi ctia nguoi hoc (Twyman, 2020). Cac may day hoc ban dau chi ¢ thé cung cép cac cau hoi
ngau nhién theo thoi gian thyc nhung khong thé diéu chinh trinh ty, thay d6i khdi luong ndi dung
trong timg lidu (frame size), hodc cung cap hudng dan bd sung dya trén phan hoi cia HS, do han
ché vé phan cimg vao nhitng nim 1960 (Twyman, 2020). Mac du sy phat trién va sa dung DHCTH
suy giam vao nhimg nam 1970, cac khai niém va nguyén tic cia né di dugc tai sinh manh mé
nhd CNTT, trd thanh hinh thirc hién dai ctia phuong phap c6 nén tang tir tim li hoc hanh vi va ki
thuat diéu khién ma B. F. Skinner ting tién phong (Twyman, 2020).

DHCTH, dic biét 1a CTPN, khi dugc CNTT hd tro c6 thé trd thanh phuong tién manh m& dé
c4 nhan hod day hoc. Cac cong cu truc tuyén (Microsoft Forms, Google Forms) gitip thiét ké so
db cau hoi phan nhanh nhanh chong, linh hoat (Pham, 2021). CNTT con lam ndi bat cac dic trung
¢bt 161 cia DHCTH: (1) HS tién bo theo nhip d6 riéng; (2) cung cAp phan hdi tuc thi; (3) thu thép,
phan tich dir liéu hoc tap dé dleu chinh chuong trinh; (4) t6 chtre n6i dung theo lidu (Twyman,
2020). Trong cac ung dung s6 hién dai, CTPN c6 thé mé rong s6 lugng liéu va ndi dung mdi lidu,
van dam bao hd trg ca nhan hod cho timg HS (Bhatt & Chakrabarti, 2024).

Nhiéu nghién ctru gan day chi ra rang cac chuong trinh hoc tép dua trén mdy tinh mang lai
nhiéu anh hudng tich cue so v6i day hoc truyén thng (Kulik, 2003; Kulik va nnk, 1983; Svoboda
va nnk, 2013). Cac chuong trinh trén thuong glup rit ngan thoi gian tiép can ndi dung so véi cac
khoa hoc truyén thong; dong thoi, HS tham gia c6 xu hudng thé hién thai d6 tich cuc hon ddi voi
ca mon hoc va cong nghé (Kulik va nnk, 1983). Ung dung hién dai cia DHCTH con hd tro mo
hinh 16p hoc dao nguoc, khi HS tu hoc cac mo-dun mot cach doc lap dé tan dung thoi gian trén
16p cho viéc thue hanh va tuong tac (Bhatt & Chakrabarti, 2024). Tuy nhién, nghién ctru cling chi
ra rang viéc st (dung phuong phap DHCTH dudi sy hd trg ctia may tinh va CNTT sé& hiéu qua
hon khi dugc két hop véi cac phuong phép giang day thong thuong (LaBrot & Dufrene, 2020).

4.1. Quy trinh thiét ké chwong trinh phan nhanh véi sy hd tre ciia CNTT
Trong DHCTH, mdi don vi hoc tap (liéu hoc) thuong duoc ciu trac boi bon thanh phan co
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ban: thong bao hodc don vi tri thire (ki hidu: ), cAu hoi hodc bai tap kiém tra (ki hidu: O), dap
an hodc két qua xur 1i cau tra 1oi (ki hidu: A ), va quyét dinh dya trén phan hoi ciia nguoi hoc (ki
hiéu: ¢ ); trong d6, yéu t6 quyét dinh thuong do chuong trinh tw dong thuc hién hodc do ngudi
hoc lya chon theo mét quy tic xéac dinh (Gauhati University Centre for Distance and Online
Education [GUCDOE], 2023; Nguyén, 2017). Tuy nhién, mét lidu kién thirc khong nhét thiét bao
gdm diy du ca bdn thanh phan nay (Tran, 2021). Véi dic trung cia CTPN 1a sir dung cau hoi tric
nghiém nhiéu Iya chon nhdm chin doan muc do hiéu va diéu hudng nguoi hoc theo cac nhanh
ndi dung khac nhau, trén co sé ba nguyén tic gdom trinh bay (exposition), chan doan (diagnosis)
va khic phuc (remediation) (GUCDOE, 2023), dong thoi ké thira quy trinh thiét ké hé thong cau
hoi phan nhanh gdm 7 budc cua Pham (2021) va quy trinh x4y dung e-courseware theo 4 budc
Tran (2021), trong d6 dic biét nhan manh viéc xac dinh sai 1am dién hinh cta HS va thiét ké phan
hoi twong tng, nghién ctiru dé xut mot quy trinh gdm 5 budc, dam bao tinh logic, kha ning phan
hdi va diéu hudng trong qua trinh hoc tap.

Viéc xdy dung hé thong day hoc theo c4u trac phan nhanh trong mén Toan khong phai 1a sy
sap xép cau ho6i ngau nhién ma can dugce thiét ké chat ché dua trén sy két hop cua cac quan diém
va nguyén tic dic thu. Trudc hét, dimg trén quan diém diéu khién hoc, qua trinh nay van hanh
nhu mot co ché tu diéu chinh lién tuc thong qua “lién hé ngugc bén trong” (gitp HS ty nhan thic
16i) va “lién hé nguoc bén ngoai” (giup hé théng va GV duara quyét dinh diéu hudng su pham)
(Nguyen 2017, tr. 210). Pong thoi, theo nguyén tic chu dong phan hoi, HS bat budc phai truc
tlep thyc hién cac thao tac tu duy (tinh toan, phan tich) va dua ra cau tra 101 thi moi co thé budc
tiép. Cac yéu to trén hoi tu lai & nguyén tic thich ‘ung va cd nhén hoa, dam bao rang mdi HS déu
trai qua mot 19 trinh hoc tap riéng biét, duoc quyet dinh boi nhitng phan hoi thuc té ciia minh.

Buéc 1. Lwa chon nji dung va xdc dinh kién thicc trong tim cho hé thong ciu héi

GV can xéac dinh noi dung toan hoc phu hop véi muc ti€u day hoc va trinh d¢ HS, dam bao
tinh hé thong, tinh ké thira giita cac bai hoc, dong thoi phu hop véi yéu cau can dat trong Chuwong
trinh GDPT 2018. O budc nay, GV giit vai tro dinh huéng ndi dung, xac dinh nhiing tri thirc trong
tam dé xay dung cac don vj tri thirc/théng bao () trong hé théng CTPN.

Buéc 2: Phéin chia cdc don vi kién thive va xdc dinh muc tiéu cho tieng céu héi

6] budc ndy, cac cau hoi duoc xdy dung tuong Gmg vdi ting don vi kién thirc va xac dinh
muc tiéu vé kién thirc, ki nang can dat. Viéc phan chia noi dung gan voi muc tiéu gitp dam bao
su phu hop gitra ngi dung, mirc d6 nhén thirc cua HS va y€u cau danh gia.

Buwéc 3. Xdy dwng cdu héi tric nghigm khdch quan (TNKQ) nhiéu lywa chon

Tir bude 2, GV thiét ké cac cau hoi kiém tra (O) duéi dang TNKQ nhiéu lya chon (téi thiéu
bdn phuong 4an), trong d6 cac phuong 4n sai phan anh nhing sai 1am dién hinh cua HS. Diéu nay
gitip xac dinh chinh xac mirc d6 hiéu va 16i nhan thirc cua ngudi hoc. Viée xdy dung cdc phuong
4n nhiu mang tinh phan tich sai 1am giup GV nhan dién duoc 15i ctia HS, tir d6 thiét ké phan hoi
phi hop trong cac bude tiép theo.

Buwéc 4. Xdy dung cdc nhdnh phu va thiét ké so do logic

O buéc nay, GV thiét ké cac nhanh phu véi cac quyét dinh diéu hudng (O ) va cac két qua
xtr I twong tng (A ) dya trén phan hdi ctia HS & timg phuong 4n. Cu thé:

-Néu HS chon phuong 4n sai: Dau tién, hé théng phan hdi ngin gon, giai thich nguyén nhan
sal, cung cap ly thuyét hozc goi ¥ khic phuc. T1ep theo, hé thong yéu cau HS 1am cau hoi phy dé
cting ¢6 kién thirc. HS tra 10i ding thi hé thong diéu huéng HS quay tro lai cau hoi chinh, HS tra
10i sai thi phai thyuc hién lai cau hoi phu cho dén khi chon dugc phuong an dung

- Néu HS chon phuong an dung: Hé théng cung cap dap an, loi giai chi tiét roi diéu hudéng
HS sang cau hai tiép theo. Tir d6 hinh thanh so d6 logic thé hién quan hé giita cac ciu hoi trong
toan hé thong.
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Buéc 5. Trién khai trén nén ting CNTT va theo doi diéu chinh

O bude cudi, GV ding CNTT thiét lap diéu huéng tu dong gitra cac cau hoi theo lya chon
ctia HS, gitip quan 1y phan hoi, thong ké sai 1am va diéu chinh noi 1 dung kip thoi. Google Forms
cho phép xay dung cau hoi tric nghiém két hop phan nhanh: mdi phuong an gan huong diéu
huéng riéng qua chirc ning “chuyén dén phan dua trén ciu tra 10i”; cac phan (section) ing véi
ting nhanh ndi dung, gdm phan hoi 13i sai, kién thirc bo sung va cau hoi phy.

Be trién khai hiéu qua quy trinh 5 bude trong day hoc Toan, can sy dap ung dong bo tir ba
yéu td: GV, HS va co s6 vat chat. Trudc hét, GV can c6 nang Iie phan tich su pham sau sic nham
du doan tu duy, thiét ké cac phuong 4n nhidu bam sat sai 1am dién hinh ctua HS, dong thoi lam
chu cong nghé dé thiét 1ap hé thong r& nhanh tu dong. V& ha ting, qué trinh ndy yéu ciu mdi HS
phai dugc trang bi thiét bi ca nhan c6 két ndi internet dn dinh nham phuc vu viée tu hoc doc 1ap
theo nhip do riéng (asynchronous learning). Cudi cung, dé hé thong phat huy tic dung, ban than
HS can rén luyén ning luc tu chi, tu chiu trach nhiém diéu chinh viée hoc va kién tri di qua cac
nhanh phy dé khéc phuc triét dé 15i sai ctia minh.

4.2. Minh hoa quy trinh thiét ké chwong trinh phan nhanh véi sw hd tre ciia CNTT

Buéc 1: Lwa chon nji dung va xdc dinh kién thivc trong tim cho hé thong cdu hoi
Noi dung kién thirc: Vecto va hé truc toa do trong khong gian.

- Cac don vi kién thuc trong tdm bao gém cac khgii niém, dinh 1i li€n quan dén toa 516 cua Ith
diém va cia mét vecto trong khong gian, hai vecto bang nhau trong khong gian; quy tac ba diém,
quy tac hinh binh hanh va quy tac hinh hp; cac quy tac tinh d6 dai ctia vecto trong khong gian
va tinh goc giita hai vecto trong khong gian.

Buéc 2: Phin chia cdc don vi kién thire va xdc dinh muc tiéu cho tirng cdu héi

Chuong trinh dugc xéy dung dua trén céq don vi kién thfICv da liét ké 6 Budc 1 voi hé théng
cau hoi dam bao bao phu day du cac don vi kién thirc do6. Cu the:

— Cau 1: gbc giira hai vecto trong khong gian;

— Cau 2: hai vecto bang nhau va cac quy tic ddi véi vecto trong khong gian;

— Cau 3: biéu thirc toa d6 cua cac phép toan vecto (truong hop trong tam);

— Cau 4: toa d6 ctia mot diém va ctia mot vecto trong khong gian;

— Cau 5: d6 dai cua vecto trong khéng gian.

Buéc 3: Xdy dung cdu héi TNKQ nhiéu lwa chon

Tir viée xac dinh myc tiéu cho timg cAu hoi & Budce 2, ta tién hanh xdy dung cac cau hoi tric
nghlem tuong ng nham hd trg HS nhan dién va khic phuc nhiing sai 1am thuong gap thong qua
viéc thiét ké cac phuong an. Nhu véy, hé thong cau hoi khong chi bao gom day du cac don vi kién
thirc ma con dugce thiét ké nham hd tro HS phat hién, diéu chinh va khgc phuc céac 13i sai trong
qua tr’inh hoc tap. Dya trén cac don vi kién thire da dugc phan chia cy thé cho ting cau ¢ Budc 2,
hé thong véi 5 cau hoi TNKQ duogc xdy dung nhu sau:

Cau 1: Trong khong gian OXyz, goc giita hai vecto AB= (1;0;0) va AC = (—\/5;0;1) la

AT B. . c. -=. D. 5_7T
Ciu 2: Cho hinh 13p phuong ABCD.AB'CD'. Khéng dinh nao sau day la dung?

A. DB+AD=AB. C. CB'+CD'=AC'.

B. AB+AD+AA'= AC. D. AC=AC'.
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Céu 3: Cho tam giac ABC. Goi M 1a trung diém cta doan thing BC, G la trong tim
AABC . Khang dinh nao sau day la sai?
A AM—’:%A—G" B.A_'M%A_G'. C. AM=3GM. D. AG=2GM.

Cau 4: Trong khong gian Oxyz, cho vecto u=-3i+ 33"—12 . Toa d§ cta vecto u la
A (-3;3:-1). B. (-3:3:0). C. (3:3:1). D. (3;-3;1).

Cau 5: Trong khong gian Oxyz, cho hai diém A(0;4;2), B(—6;3;5) . b6 dai doan th:fmg
AB la
A. 46. B. 46 . C. 134. D. /134 .

Buéc 4. Xay dung cdc nhianh phu va thiét ké so do logic

Péi v6i Cau 1, dé tim duoc gbc giira hai vecto E va E , HS cén thuc hién céac thao tac
sau:

_ Xéc dinh tich vo huéng AB-AC =3 .

~Xac dinh do dai vecto ‘E‘ “1va ‘A_'c‘ =2,

—_— —

. — — — —\ 5
- Ap dung cong thirc cos(AB,AC) = % va suy ra (AB,AC) =2 .
‘AB‘ : ‘AC‘ 6

Khi thyc hién cac thao tac trén, HS c6 thé méc cac 10i sai. Can ci vao d6, GV c¢6 thé thiét ké
h¢ thong cau hoi cung c6 kién thirc va ki nang lam bai cua HS. Phuong an sai dya trén sai 1am
cua HS hay mac phai @€ thiét ké cac nhanh phu tuong rng voi cac phuong an sai do, vi du:

Liéu 1.

O Trong khong gian OXyz, goc giira hai vecto AB= (1;0;0) va AC = (—\/5;0;1) la

m s T Sm
A —. B. —. C.-—. D. —.
6 3 3 6

¢& Néu HS chon mot trong cac dap an A, B hodc C, hé théng s€ chuyén sang Liéu 1.1.
Néu HS chon dap an D, hé thong s& chuyén sang Liéu 1.2.

Liéu 1.1.

A C6 thé em da ap dung sai cong thirc tinh goc gitta hai vecto.

O Trong khong gian OXyz, cho a= (X;y;z) va b= (x'; v Z') 14 hai vecto khac 0 thi

- a-b xx'+yy'+zz'
cos(a,b)= Yy

= |-

al-|b \/x2 +y'+7° -\/x'2 +y?+27

¢ Hé théng chuyén huéng HS sang Liéu 1.1.1.
Liéu 1.1.1.
O Trong khong gian OXyz, goc gifta hai vecto MN = (0;1;1) va MP = (0;\/5;1) la

B. ~ c. -~ p. 2=

AL iy .
4 12 12 6
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¢& Néu HS chon mot trong cac dép an A, C hodc D, HS s€ phai thuc hién Liéu 1.1.1.
Néu HS chon dap an B, hé théng s€ chuyén sang Liéu 1.1.2.

Liéu 1.1.2.

A Rét tot. Em d tra 10i chinh xAc.

Day 1 10i giai chi tiét cua Liéu 1.1.1:

Tich vo hudng hai vecto la: MN-MP =0 + Bl=1+3

D6 dai hai vecto la: ‘I\TN‘ -2, ﬁ" )

Ap dung cong thuc: cos(l\ﬁ,ﬁ)= @,1\2 = 1+\/§
‘MNHMP‘ J2 2

= (MNP

12
¢ Hé thong chuyén hudng HS sang Liéu 1.
Liéu 1.2.

A Rét tot. Em da ndm viing don vi kién thirc vé cach xac dinh goc ctia hai vecto trong
khong gian.

Pay 14 10i giai chi tiét ciia Liéu 1:

Tich v6 hudng hai vecto la: AB-AC = B+0+0=-3

D6 dai hai vecto 1a: ‘E‘ -1, ‘E‘ =2

ac)- A
A/ fac] 2

Ap dung cong thirc: cos(AB, AC

—_— 571_

- (AB, AC)

¢ Hé théng chuyén huéng HS sang thyc hién Liéu 2.

Sau khi xay dung dugc cac lidu chinh va liéu phu theo phwong 4n lua chon cia mdi cau hoi,
ta s€ ¢o so do thé hién toan bd moi quan hé gilra cdc phuong an lya chon ctia HS véi cac licu
chinh va li€u bd tro tuong ung (xem Hinh 2). Trong d6, cic con s0 biéu thi cho céc lieu: 1, 2, 3,
4, 5 la cac liéu tuong tng vdi 5 cau hdi trong hé thong; cac liéu con lai l1a cac phan hoi, thong bao
tri thire, cau hoi bo trg va 1oi giai, dap an chi tiet. Cac chir cai A, B, C, D biéu thi cho cac phuong
an lya chon cua cac cau hoi chinh trong hé thong 5 cau hoi ¢ cac lieu 1, 2, 3, 4, 5.

EI@E;E

Hinh 2. So' d6 phén nhdnh
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Van dung quy trinh thiét ké chwong trinh phan nhanh voi su hé tro ciia cong nghé thong tin...

Trong pham vi bai bdo, nhom tac gia trinh bay minh hoa chi tiét di v6i cau hoi dau tién; cac
cau hoi con lai duoc xay dung tuong tu va dugc thé hién cu thé trén nén tang CNTT & budc 5.

Buéc 5. Trién khai trén nén ting CNTT va theo déi diéu chinh

Tir d6, tién hanh dua hé thong cau héi vao nén ting Google Forms. Mdi cau héi chinh va cac
nhanh phuy dugc thiét 1ap trong mdi phan (section) riéng biét, va cac phuong an tra 161 dugc gin
lién két didu hudng dén cac nhanh phy va cau tiép theo. Duéi ddy 1a link minh hoa quy trinh thiét
ké vi du trén Google Forms: https://forms.gle/Vzaxa3yfcLe9oNdY A

5. Két ludn

Nghién ctru dd xdy dyng va trinh bay mot quy trinh thiét ké CTPN trong day hoc Toén, dya
trén co sé cia DHCTH va dinh huéng DHPH. Quy trinh gém nam budc, tir viéc xac dinh ndi
dung kién thirc, phan chia thanh cac don vi nho, thiét ké cau hoi tric nghiém nhiéu lya chon va
cac nhanh phuy, d&én xay dung so d6 logic va trién khai trén nén ting CNTT. Viéc mo ta chi tiét
ting bude kém theo vi du minh hoa cho thdy quy trinh nay c6 tinh kha thi va phu hop voi didu
kién day hoc hién nay. M6 hinh CTPN mang lai nhiéu trién vong trong viéc hd trg DHPH mon
Toan. Quy trinh nay cho phép t6 chuc hoat dong hoc tap theo huéng cd nhan hod, giup HS tiép
can tri thirc phit hop v6i nang luc va sai 1am dic thu cua timg em, dong thoi cung cap cho GV
cong cu theo doi va phan tich qua trinh hoc tdp mot cach hé thdng. Su két hop gitta DHCTH va
tng dung CNTT m¢ ra huéng tiép can mai trong thiét ké hoat dong day hoc Toan, gop phan nang
cao hiéu qua t6 chue day hoc theo tinh thin cia Chwong trinh GDPT 2018.

Nghién ctru van ton tai mot s6 han ché nhét dinh nhu: quy mé hep (m&i dimg 6 chu dé Vecto
trong khong gian 16p 12), nén ting Google Forms thiéu tinh nang phén tich tién trinh hoc tap
chuyén sau va hinh thire trac nghiém van chiu dnh huorng boi yéu td doan mo. Tur thuc té nay, cac
nghién ciru tlep theo can hudng t6i viéc md rong ndi dung cho cac bai hoc, mach kién thuc khac
va tién hanh thuc nghiém trén dién rong dé danh gia dinh luong chinh x4c. Bén canh do, viéc tng
dung cac nén tang chuyén dung tich hop cong ngh¢ Al thich img va b6 sung tinh  nang tuong tac
da chiéu (phan hoi nguoc, dat cau hoi,...) s giap ca nhan hoa 1§ trinh hoc tap t6i wu hon, dong
thoi nang cao hiéu qua két ndi, ¢6 van ctia GV trong mdi trudng gido duc sb.

Ghi chii vé tic gia: ThS. Truwong Hiru Hiing la giang vién tai Khoa Toan-Tin, Truong Toan hoc va
Cong nghé thong tin, Truong Dai hoc Sw pham Ha N¢i, Viét Nam. Nguyen Duy Vii va Nguyén Huy Vii la
sinh vién K72, Truong Toan hoc va Cong nghé thong tin, Trwdng Dai hoc Sw pham Ha Néi, Viét Nam. Tac
gid 3 xdy dung y twong, giam sat va chinh sira; tac gia 1 va 2 viet ban thdo va phan bién.

Tuyén bo vé xung dot lgi ich: Cdc tic gid tuyén bé khéng cé xung dot loi ich.
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