Tap chi Gido duc (2026), 26(sb dac biét 3), 126-135 ISSN: 2354-0753

VAN DUNG Li THUYET TiNH HUONG THIET KE MOI TRUONG HQC TAP

TiCH HOP CONG NGHE SO TRONG DAY HQOC NOI DUNG THONG KE LOP 11
APPLYING THE THEORY OF DIDACTICAL SITUATIONS TO DESIGN A DIGITAL TECHNOLOGY-INTEGRATED
DIDACTICAL MILIEU FOR TEACHING STATISTICS CONTENT IN GRADE 11

Tran Cuong!, "Trudng Dai hoc Su pham Ha Noi;

Nguyén Chi Thanh?, 2Trudng Pai hoc Gido duc - Pai hoc Quc gia Ha Noi

Ding Minh Tuén'* + Tac gid lién hé @ Email: minhtuan@hnue.edu.vn

Article history ABSTRACT

Received: 27/01/2026 In the context of digital transformation in education, the integration of digital

Accepted: 25/3/2026 technology into mathematics teaching creates a need to develop leamning

Published: 29/4/2026 environments that are appropriate both theoretically and practically. This study
applies Guy Brousseau’s Theory of Didactical Situations in Mathematics

Keywords Education to construct a digital technology-integrated didactical milieu in order

Theory of didactical to support students in learning some Grade 11 statistics contents. The study

situations in mathematics, clarified the concept of a digital technology-integrated didactical milieu,

instrumental approach, proposed a five-step process for designing teaching situations, and developed

statistics teaching, didactical several illustrative situations for the content of measures describing grouped

milieu design data samples. The research results contribute to supplementing the theoretical
and practical foundations for designing mathematics teaching situations
integrated with digital technology, while also opening future research directions
on expanding content and integrating artificial intelligence into mathematics
teaching.

1. Mé dau

Li thuyét tinh huong (LTTH) (Theory of Didactical Situation in Mathematics) ciia Guy Brouseau cung cap mot
co s6 i luan Vung chéc, thay vi truyén dat kién thurc sin theo con duong suy dién, GV nén thiét ké moi truong hoc
tap (MTHT) va t6 chic nhing tinh hudng day hoc khlen HS phai hanh dong, ty kién tao tri thirc (Brousseau va
Warfield, 2020). Trong bdi canh hién nay, su phat trién manh mé ctia cong ngh¢ thong tin va truyen thong da mo ra
nhimg co hdi méi dé thiét ké MTHT tich hop cong nghé sb (CNS) CNS khong chi don thuén la cong cu hd tro ma
con ¢6 kha nang tao ra nhimg khong gian hoc tap o, noi HS ¢6 thé tryc tiép twong tac véi cac ddi twong toan hoc,
tién hanh thao tac, thir nghlem mo phong va kham pha (Hegedus va Moreno-Armella, 2020) Trong boi canh do,
vai tro cua GV theo LTTH cang duoc thé hién rd rang hon, GV cén thlet ké nhung MTHT s6 ¢6 dung ¥ su pham,
noi ma CNS dugc tich horp vao MTHT. Tuy nhién, viéc thlet ké va trién khai cac moi trucmg s6 nhu vay trong thuc
tién con han ché. Mot cudc khao sat 204 GV tai THPT ¢ mién Bic Viét Nam cho thay viéc thiéu ki ning cong nghé
thong tin duoc xac dinh 1a yéu td anh huéng manh nhat dén mirc do sir dung cong ngh¢ trong day hoc méon Toén.
Nhiéu GV chua c6 du nang luc va dinh hudng rd rang trong viéc Iya chon va tich h0'p CNS, dan dén su khac biét
dang ke trong cach thirc va mirc dg str dung cong ngh¢ thong tin trong 16p hoc (Quan va cong sy, 2025). Cac nghlen
ctru vé kha nang thiét ké MTHT tich hop CNS cua GV toan van con it. Chang han, mot bai tong quan 44 nghlen cuu
cta St Omer va cong su (2025) vé ting cuorng yéu td «cong ngh¢ trong day hoc Toén cho thiy phan 16n céc cong trinh
tap trung vao vigc sir dung cong nghé nhu cong cu hd trg hoac thay thé cac hoat dong day hoc truyén théng. DU vay,
van con thiu cac nghién clru 1am rd vai tro ctia CNS trong khung li thuyet cua Brousseau mot cach toan dién.

Théng ké - Xac suat 1a mot mach méi trong Chuong trinh gido duc pho thong mon Toan ndm 2018. Tuy nhién, c6
thé do tinh méi cua mach ndi dung ndy, thyc tien day hoc cho thay HS con gap nhiéu kho khin trong vige tlep can va
van dung kién thirc Thong ké - Xac suat; GV thiéu nhung tinh hudng day hoc hap dan, gidu tinh thyc tién, c6 kha nang
kich thich tur duy va himg thu hoc tap. Bén canh do, cac nghién ctru tmg dung cong ngh¢ thong tin vao day hoc Théng
ké - Xac suat & phd thong con chua nhiéu, trong khi ban than noi dung nay lai rét phit hop dé khai thac CNS.

Dé déap u ung yéu cau nay, bai bao nay tap trung vao khai ni¢m MTHT tich hop CNS theo LTTH, tir do dé xuit
quy trinh va thi€t k¢ MTHT tich hop CNS trong day hoc ndi dung thong ké lop 11 dé lam ro: (1) MTHT tich hop
CNS can dap (g nhimg tiéu chi su pham nao dé thoa man céc diéu kién cia tinh huong adidactic? (2) Viéc dan
dung cong cu trén Google Sheets hd trg nhur thé nao cho qua trinh HS ti kham phé cong thirc s trung binh ctia mau
s0 liéu ghép nhém?
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2. Két qua nghién ctru
2.1. Phwong phdp nghten cuu

Trong nghién ctru nay, nhom tac gia st dung hai phuorng phap chinh gom nghién ctru Ii luan va nghlen clru thlet
ké (Design-Based Research). Phuong phap nghién ctru i luan duoc sir dung nham tong hop, phén tich va h¢ thong
hoa céc tai lidu khoa hoc, cong trinh nghién ctru, ciing nhu céc co s i thuyét lién quan dén LTTH, tiép can cong cy,
SAMR, trung gian ki h1eu hoc dé dinh nghla MTHT tich hop CNS. Thong qua vigc phan tich cac quan dlem md hinh
va két qua nghién ctru trude do, nhom tac gia xay dung nén tang li luan cho viéc van dung LTTH thiét ké MTHT tich
hop CNS trong day hoc, dong thoi xéc dinh cac khai niém, tiéu chi va dinh huéng phu hop cho qua trinh nghién ctru.

Bén canh do, nghién ctru con van dung phuong phap nghién ctru thiét ké (Demgn—Based Research). Bai bao tap
trung vao vigc xay dung va phat trlen mo hinh thong qua cac budc xac dinh nhu cau, phan tich yéu cau, de xuat y
twong thiét ké va hoan thién san pham nghién ciru. Khac voi cac nghién ctiru thiét ké day du thuong bao gom tnen
khai thyc nghiém va danh gia 1ap lai, trong khu6n kho bai bao nay, nghién ctru chu yeu huéng dén khia canh thiét
ké va xy dung nham dé xuat mot g1a1 phép c6 co s khoa hoc va tinh kha thi cho viéc dp dung trong thyc tién.

2.2. Méi trwomg hoc tdp tich hop cong nghé sé dua trén li thuyet tinh huong
2.2.1. Li thuyét tinh huong (Theory of Didactical Sltuatlon)

LTTH cua Guy Brousseau dua ra nhiéu khai niém cot 161

(1) He thong day hoc t6i thiéu va khai niém MTHT gdm 4 thanh t5: HS, GV, MTHT va tri thire. Cac yéu tb nay
¢6 moi quan hé hitu co vdi nhau (Margohnas 1995). Brousseau phat trién dinh nghia MTHT va md ta vai tro ctia n6
trong qua trinh hoc t4p nhu sau: cong viée ciia GV la dé xuit mot tinh huong hoc tap de HS c6 thé tao ra hiéu biét
ctia minh nhu mot cau tra 101 ca nhan cho mét van d& va sir dung hodc diéu chinh no dé dap g cac rang budc cua
MTHT chir khong chi don thuan dé lam hai long mong doi clia GV (Brousseau, 1998). Do d6, MTHT dugc hiéu 1a
moi truong duge GV thiét ké co dung § ¥ su pham trong céc tinh huong hoc tap cu thé.

(2) Tinh huong adidactic: Tinh huong adidactic 1a tinh hubng ma GV dé xuit sao cho hoc ro klen tao hodc diéu
chinh nhiing kién thirc ctia ho dé dap ung nhimg nhu cau cuia MTHT, duoc ban than tinh huong cudn hit vao hoat
dong, chir khong phai do y thich cua nguoi day HS can dong hod, diéu img de thich nghi véi MTHT dugc tao ra boi
tinh hudng. Cac hoat dong dong hod, diu img ma HS thyc hién la do nhu cau dat ra cia MTHT ma khong phai do
su ép budc khién cudng tir phla GV. Trong tinh huong adidactic, HS tu glac dam duong trach nhi¢ém kién tao tri thirc,
ho phai tur minh hinh thanh va diéu chinh nhimg kién thirc sn c6 dé dap v tmg dugc nhu cau ctia moi truong duge GV
thiét ké. Kién thirc hoan toan dugc goi ra va hinh thanh do ban than tinh huong

Mot tinh huong duogc goi 1a tinh huong adidactic can dap ¢ ung it nhat nam diéu kién dudi day (Bessot, 2024; Nguyen
Ba Kim, 2017): Diéu kién 1: HS c6 thé tuong twong ra mét cau tra 11, nhung cau tra 101 nay khong phai 1a cau tra 11 ma
GV mudn truyen dat (quy trinh co so dua trén kién thirc dd c6 trude do); Diéu kién 2: Quy trinh co s¢ nay phal nhanh
chéng cho thiy su khong day du hoac khong hiéu qua, bugc HS phai diéu chinh hogc sra 601 kién thue da blet ctia minh.
Luc nay, HS s€ cam thay khong chac chin vé cc quyet dinh ma minh can dua ra; Dleu kién 3: Kién thirc can linh hoi
doi hoi HS phal chuyen tir chién lugc co ban sang chlen lugc ti wu hon; Diéu kién 4: Ton tai mot moi trudng hop thire
hoa dé cung cap phan hoi. MTHT cung cip phan hdi gitip HS tur nhin nhan két qua hoat dong cta ban than, tir d6 phat
sinh nhu cau diéu chinh tri thitc hoéc quan | niém ca nhan nham thich tmg voi bdi canh hoc tap, xac dinh chién Iugc phu
hop va nhanh chong tim ra huong gidi quyét hiéu qua cho van dé dit ra; Dicu kién 5: HS c6 thé thir lai nhiéu lan.

Brousseau dé phén loai tinh hudng adidactic thanh ba loai tinh huong, ta ¢6 thé hiéu tinh hudng adidactic g0m ba
pha: (1) Dbi v6i tinh huong hanh dong (hay pha hanh dong), HS phat trién cac mo hinh ngam dinh, chién lugc hodc
cach ti€p cén ban dau dé giai quy€t van dé thong qua chudi thir sai voi MTHT; (2) D4i véi tinh hudng dién dat (hay
pha dlen dat), HS chu dong dién dat rd rang nhimg mo6 hinh, chién lugc hodc thao tdc ma trudc do ho sir dung mot
cach ngam dinh, tir 1a ho dit diéu kién thich hop dé chién Iuoc d6 ¢6 the van hanh hi¢u qua trong tinh hung d cho;
(3) Doi voi tinh huong kiém chimg (hay pha kiém chimg), HS phat trién li & chimg minh dé xéc nhén tinh dung din
cta chién luge ma HS d4 ding, dua trén nhing kiém ching mang tinh thyc nghiém tir phan hoi cia MTHT.

Dé cac tinh hudng adidactic dwoc dién ra, vai tro then

Tinh hu6ng adidactic chdt cia GV trong cdc tinh hudng day hoc dugc thé

) a ~ hién ¢ hai giai doan quan trong: (1) Tinh huéng uy

UY thic _/ U™ Themacnos . théc (dlen ra trudc cac tinh huong adidactic): GV thyc
Tinh hudng day hoc thyc té hién viéc tai b01 canh hoa va c nhan hoa klen thire,

tc 1a chuyen d6i kién thic can day thanh kién thirc
. ) c6 thé tiép can dudi dang tinh huong cu thé ddi véi

Hinh 1. So do tinh huong adidactic (Brousseau, 2002) HS va trao quyen diéu khién qua trinh hoc tp cho
HS; (2) Tinh hudng thé thirc hoa (dién ra sau cac tinh hudng adidactic): HS véi sy hd trg tir GV, chuyén doi kién

Tinh huéng day hoc
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thirc tinh huong ma ho da kham pha va kiém chting thanh kién thirc mang tinh thé ché c¢6 thé ap dung va tai sir dung
trong céc bdi canh khéc.
2.2.2. Khai niém moi truong hoc tp tich hop cong nghé s6

Drijver va cong su (20 10) da chi ra ring khai ni¢ém MTHT da duoc tiép nhan gin nhu nguyén ven va ap dung vao
nghlen ciu trong cac moi truong cong nghé. Piéu d6 cho thay rang LTTH khong gidi han pham vi cia MTHT vao
cac khong gian vat li cla lop hoc, ma cho phép mo rong khai niém MTHT sang MTHT tich hop CNS. Trong bai béo
nay, nhom tac gid quan niém MTHT tich hgp CNS dya trén LTTH Ia h¢ thong CNS m6 (gdm cac cong cu so phan
mém, dich vu hoc tap truc tuyen tri tu¢ nhén tao,...) c6 kha nang tuy blen theo dung y su pham cua GV nham dat
duge myc tiéu cua tinh huong day hoc mét kién thuc cu thé va c6 quy tic tuong tac - co ché phan h01 d6i khang véi
HS dé HS tu chiém linh liy tri thirc. Vi cach dinh nghia nay, nhom tic gia s& phén tich cac dic diém su pham cua
MTHT tich hgp CNS:

a) MTHT tdp tich hop CNS cho phép GV thiét ké va tup bién dé tao ra cic tinh huéng hoc tip

Trong MTHT tich hop CNS, ban thin CNS khéng tir than tao ra cac tinh hudng hoc tap c6 ¥ nghia. Viéc CNS tich
hop vao MTHT theo LTTH phu thudc vao dung y sw pham cua ngudi GV. Khung li thuyet tiép can cong cu (instrumental
approach) da dua ra khai niém “dan dyng cong cu” cho phep 1am 16 chire ning thiét ké cua MTHT tich hop CNS, nhom
tac gia s€ lam r0 trong muc 2.2.3. Bén canh d6, Mackrell va cong sw (2013) chimg minh rang cong nghe co thé du’orc thlet
ke mdt cach co chu y dé tang cuong viée thuc hign cac nguyén tic sur pham. MTHT tich hop CNS ¢6 chire ning thiét
ké va tuy blen mbi trudng. Trong nghién ctru vé tich hop bang tinh theo 1i thuyet tiép can cong cu, Haspekian (2005)
dachira rang y nghla toan hoc khong ty dong ndy sinh tir cong cy, ma duge klen tao thong qua cac nhi¢m vu va cach
thire to chie méi truong do GV thiét ké. Moi truong bang tinh, voi kha nang cAu hinh dir lidu, kiém soat thao tic va
cung cp phan hoi tur dong, cho phép GV “dan dung” c4c tinh hubng hoc tap theo dung y sur pham.
Trong nghién ctru nay,
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chiing t6i lwa chon mdi = “PP°3<P ° [Em=)
tI'lIO'Ilg bang tlnh ® Tép + b Chay ) G318 addRow v | Nhatky thuc thi
Google Sheets de thuc <y Mg 1 function addRow() {
hlen tao dll'ﬂg cac tlI]h ) Thuvien + d let sheet = SpreadsheetApp.getActiveSpreadsheet().getActiveSheet();
huong day hOC trong ® Dich v T : izi C:;g:g:sﬁet‘gemangef "C7:L7"); // 18 & ngang
MTHT tich hgp CNS. : '
4 Py - 7 or (let i=8; i< 18; i++) {

GOOgle Sheets Cé t]flé o 3 value;.push(ﬂam.Floor[rrlat'v.random-'w *10) + 1); // s6 ngdu nhién tir 1 d&n 18
duoc xem nhw mot hiégn ~ # 1
th’\' h;\ - . 1 range.setValues([values]); // setValues can mang 2 chidu: [ [row] |

an cu the cua mo1 e

* 13 /1 P&t lai 6 €9 v& khodng tréng

tI'lIo’ng béﬂg tinh :: sheet.getRange("C9" ) .setValue("");
Google Sheets khong el

21N A A 1A "
Cl‘ll lra COl’lg cu nhap hel,l 19 function countGroupedRanges() {
va t]nh toan ma con CO i? let sheet = SpreadsheetApp.getActiveSpreadsheet().getActiveSheet();

22 // Léy 8 nhém tir 6 D18
the dlIO'C can thlep sau” 23 let anheerGru:ps = parselnt(sheet.getRange(*D18").getValue());
2 f berof ) berof <= 8) {
lva tuy bleél ﬂtlgngbqua
ap tr]nh. u e ang 25 return;
¢ v 57 )

tién ich mo rong Google
Apps  Script, Google
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ding viét va diéu chinh cac doan ma dé ty dong hod thao tac nhur tao hoidc 4n hién dit lidu, sinh dit liéu theo kich ban,
khoa hodc mé 6 nhap, xdy dung cac rang budc va cac kiéu phan hi tirc thoi khac nhau. Nho d6, Google Sheets phu
hop tré thanh MTHT tich hop CNS. Vi Vay, chirc ndng thiét ké va tuy bién cia MTHT tich hop CNS khong nhiing
phan 4nh wu thé ki thuét ciia CNS, ma con cho phép GV dan dung CNS.

b) MTHT tich hop CNS co kha nang tdi dinh nghia nhiém vu hoc tap

Mo hinh SAMR (Substitution - Thay the Augmentation - Mo rong, Modification - Stra doi va Redefinition -
Dinh nghia lai) do Ruben Puentedura dé xuat nham hd tro GV tich hop cong nghe vao day hoc (Puentedura, 2013).
M6 hinh gom’ bén cip do, chia thanh hai nhom chinh: Néng cap (Enhancement) va Chuyen doi (Transformatlon) 6]
nhom Nang cap, cong ngh¢ duoc s dung dé thay thé hodc cai thién chirc ning ciia cac cong cu day hoc truyén thong.
O nhom Chuyen doi, cong nghe cho phép thiét ké lai hodc tao ra cac hoat dong hoc tap mdi ma kho c6 thé thyc hién
néu khong c6 sur hd trg clia cong nghé, tir d6 lam thay doi qua trinh day va hoc (Garcia-Pefialvo, 2021).

Hinh 2. Googlé Sheet cho phép tuy bién, can thiép sau théng qua Igp trinh
bang tién ich Apps Script
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Technology allows for the creation of new tasks, previously inconceivabie g

Hinh 3. M6 hinh SAMR cua Ruben Puentedura (Lefflerd, 2016)

Do do, MTHT tich hop CNS ¢6 tiém ning cho phep GV thiét ké cac nhiém vy hoc tap thudc cap do stra d6i hodc dinh
nghla lai trong m6 hinh SAMR, turc 1a cac nhiém vu ma trong moi truong truyén thong kho hodc khong thé thyc hién duoc,
bdi cong ngh¢ khong chi dong vai tro phuong tién hd trg ma trd thanh thanh phan cdu tric ciia moi trudng sinh ra tri thire.

¢) MTHT tich hop CNS lam phwong tién biéu dlen

MTHT tich hop CNS dugc coi la phuong tién biéu dién (representational media). Thong tin ngay nay duoc nhiing
trong cac phuong tién biéu dién, diéu nay da cho phep céc tri thirc toan hoc duge bién ddi tir cac hé thong ki hi¢u tinh
sang cac hé thdng ki hiéu dong. Nhu vay, thong tin dang phat trién va duoc hinh thanh ngay bén trong cac phuong tién
biéu dién (Hegedus va Moreno-Armella, 2020). Bén canh do, Dnjvers va cong su (2010) cho ring cac khung li thuyét
trung gian ki hiu hoc (semiotic mediation) md td CNS nhu nén tang trung gian noi HS xay dung tri thirc thong qua
twong tic va phan hoi. Vi Vay, MTHT tich hgp CNS c6 kha nang tich hop nhiéu dang biéu dién tri thirc.

d) MTHT tich hop CNS c6 chirc nang phan hoz

Artigue va cong su (2006) da thao luan vé tAm quan trong cua phan hoi trong cac cong cu 50 rang phan h01 chi
don thuan xac nhn cau tra 161 cua HS dugc xem 1a han ché, trai nguoc véi cac dang phan hdi tinh vi hon, vén ¢6
nhiéu kha nang hd trg su phat trién cac chién luoc va tri thirc todn hoc ciia HS. Bén canh do, Huang va cong su
(2023) da phat hién ra rang cac hé thong phan héi dugc ting cuong bdi cong ngh¢ co thé hd tro toan dién qué trinh
phan hoi, vdi cac nghlen ctru cho thay nhiéu ki thuat tao ra phan hdi. Hon nita, Cai va cong su (2023) da chimg minh
rang phan hoi trong mdi truong giau cong nghé co tic dong tir mure trung binh tr¢ 1én dén thanh tich hoc tap, trong
d6 phan hdi giai thich cho thay tac dong manh nhét. Ngoai ra, Narciss (2008) nhin manh rang cac cong nghé thong
tin hién dai da mo rong cac chién lugc phan hdi, cho phép cac phuong phép phan hdi twong tac phirc tap hon, hudng
dan nguoi hoc hoan thanh nhi¢m vy thanh cong.

MTHT tich hop CNS ¢6 thé cung cp da dang céc loai phan hoi va trén nhiéu khia canh chang han: Thu thap
phan hdi theo thoi glan thyc (AlShahrani va cong sy, 2017), Danh gid ty dong va ty dénh gia (Kharlarnenko va
Vonog, 2020), Danh gia ngang hang va phan hoi hop tac (Ibarra-Saiz va cong sy, 2025). Nhiing mdi trudng cong
ngh¢ nay khong chi cung cap phan hdi tirc thi ma con phan hoi tirc thoi, da dang va khach quan, cho phép HS quan
sat, kiém chung, tu danh gia két qua hanh dong ciia minh va thay ddi chién lugc.

) MTHT tich hop CNS ¢6 kha néing thuc hién hod cic diéu kién cia tinh huong adidactic

Dirijvers (2015) dé phan bi€t ba chirc ndng chinh cua CNS, trong d6 c6 chi ra mét chire nang ctia MTHT d¢ la
nham thiic day su phét trién viéc hiéu biét khai niém toan hoc. Nhu vy, MTHT tich hgp CNS néu duge thiét ké co
dung y su pham thi HS ¢6 thé ty hoc khai niém d6 ma khong can t6i su gitp do coa GV. Noi cach khac, GV c6 thé
tao ra cac tinh hudng adidactic thong qua MTHT tich hop CNS. Chung t6i nhan thdy ring nim diéu kién cta tinh
hudng adidactic theo LTTH, mac du dugc trinh bay nhu
nhimg yéu cau riéng biét, nhung ban chat déu “hoi tu” vao
mot co ché duy nhat: co ché phan hoi cia MTHT. Do do,
cac dicu kign nay duoc hiéu nhur céc chirc nang khac nhau
ctaphan h01 trong MTHT tich hgp CNS hon la cac diéu kién
doc lap. Piéu ndy cho thdy, MTHT tich hop CNS ¢6 the
dugc tao dyng nham thoa mén céc diéu kién cua tinh hudng
adidactic.

2.3. Vai tro ciia moi trwong hoc tdp tich hop cong nghé so

Tiép theo, chiing i s& lam 1o mbi quan h¢ gitta MTHT

Giao vién

MGi trudrng
hoc tdp tich hgp
cong nghé s6

Hoc sinh Tri thire

tich hop CNS va cac thanh t6 con lai: GV, HS va tri thirc
toan hoc. Méi quan hé d6 duoc thé hién qua hinh 4.
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2.3.1. Méi trwong hoc tdp tich hop cong nghé s6 va tri thirc todn hoc

Trong LTTH, MTHT dugc xem nhu mot doi tuong ddi khang, 6 chitc nang tao ra cac phan hdi va rang bude
buge nguoi hoc phai diéu chinh cac chién lugc va tri thirc da c6. Trong khi do, li thuyét trung g1an ki hi¢u hoc coi
nguoi hoc va MTHT thong qua cac ki hiéu bleu dién 14 “ddng minh”. Do d6, dé phan tich sau qua trinh tri thirc dugc
tich hgp voi MTHT tich hop CNS, 1i thuyet trung gian ki hi¢u hoc dugc huy dong nhu mot khung i thuyét bb tro,
gitp lam 13 cac co ché trung gian va kién tao y nghia tri thirc trong bbi canh hoc tap nay.

Theo li thuyet trung gian ki hi¢u hoc, thong tin toan hoc khong con ton tai nhu mot ndi dung tinh, ma duoc trung
gian ho4 bang cac ki hiéu, biéu dién trong MTHT tich hop CNS. Chéng han, do thi ctia mot ham s6 khong con la
mot hinh anh ¢6 dinh nhu trong SGK, ma tré' thanh mot ddi twong dong, c6 thé duoc bién ddi, kham | pha va klem
nghi¢m thong qua hanh dong cua nguoi hoc. Trong MTHT tich hgp CNS, thong tin toan hoc dugc truyen datva bién
doi thong qua ¢ chudi tuong tac hai chiéu gitra ngudi hoc va méi truong nay, nguoi hoc dinh hudng cac thay doi trong
mbi truong, dong thoi moi trudng cung dinh huéng lai hanh dong va suy nghi cua nguoi hoc. Moreno-Armella va
Hegedus (2009) goi mbi quan hé nay 1a dong hanh dong (coaction).

2.3.2. Moi tmong hoc tap tich hop cong ngh¢ $6 va hoc sinh

Dé tim hi€u vé mbi quan hé ciia MTHT tich hop CNS v6i GV va HS, bai bio s& dua trén khung Ii thuyét tiép can cong
cu. Li thuyét tiép can cong cu phén biét gitra hai khéi niém: vat dung (artifact) va cong cu (mstrument) Vit dung 1a doi
tugng, thuong nhung khong nhit thiét phai 1a vét the vat i, duoc sir dung nhu mot dung cu. Diéu nay dan dén khai ni¢m
tam i hoc v€ cong cu, thir ma vugt 1én trén don thuan 1a cong cu. Theo Rabardel (2002), ching ta goi 1a cong cu khi ton
tai mot m01 quan h¢ c6 y nghia gitra vt dung va nguoi s dung, d6i v6i mot loai nhiém vu cu thé. Cong cu con bao gdm
cac so do sir dung va ki thudt str dung ma nguoi sir dung phat trién va ap dung khi st dung cong cu do (Vergnaud, 1996).

Qua trinh hinh thanh cong cu (Instrumental Genesis) la qua trinh ma qua d6 mét cong cu tré thanh phuong tién trong
tay nguoi str dung, trong truong hop nay la HS, duoc goi la qua trinh hinh thanh phuong tién. Qua trinh ndy cling bao
gom viéc suy ngh1 v€ cach cai tién cong cy. Qua trinh hinh thanh phuong tién 1a mot s tién hoa lién tuc, khong he don
gian va tén thoi gian. Mot mbi quan hé song phuong duoc thiét 1ap gitra cong cu va ngu’o’l str dung. Mot mit, kién thire
cua HS dan dit cach ho sir dung cong cu va tir 6 dinh hinh cong cu (qua trinh nay goi 1a instrumentalization -chu thé
hoa cong cu). Mt khac, cac dac diém va gioi han ctia cong cu anh huong dén chién lugc giai quyét van dé va nhung
hiéu blet toan hoc méi hinh thanh cta HS (qua trinh nay g01 13 instrumentation - cong cu hod chii thé). Hai qué trinh
nay glong s0 v6i viéc HS ding kién thirc c6 san tic dong vao moi trudng, moi truong phan héi nguoc tro lai, lam HS
thay ddi chién luge. Hai mat nay trong qua trinh hinh thanh phuong tién noi lén rang tu duy ctia HS bi anh huong béi
cong cy, nhung dong thoi cling dinh hinh cong cy (Hoyles va Noss, 2003).

2.3.3. Moi truong hoc tap tich hop cong nghé s6 va gido vién

Pé tim hiéu sy tuong tac giita MTHT tich hop CNS véi HS, nhom tac gia s& dé cap téi dan dung cong cu
(instrumental orchestration) cua li thuyét tiép can cong cu. Trouche (2004) dinh nghia dan dung cong cy la sy t6 chirc
¢6 chii dich va c6 hé thong cac cong cu khéc nhau trong mot MTHT s6 (do GV thiét 1ap, nham huéng dan qua trinh
hinh thanh phuorng tién caa HS dbi véi mot tinh hudng toan hoc nhét dinh.

Dan dung cong cu duoc xéc dinh boi cdu hinh sw pham (didactic configurations) tirc 1a cach sap xép moi tru’ong
cong cu theo cac giai doan khac nhau cua tinh hudng toan hoc va phuong thie khai thac (exploitation modes) cac
cau hinh nay. Céac vat dung HS str dung ciing chinh 1a vat dung ma GV st dung dé day hoc. Do d6, qua trinh hinh
thanh cong cu cta chinh GV ciing can dugc xem xét (Trouche, 2007) GV cung 6 nhimg vat dung riéng nhu tai
nguyén dién ttr, kinh nghiém giang day va cac kich ban bai hoc. Dudi goc do nay, li thuyét qua trinh hinh thanh cong
cu la mét khung 1i thuyét hitu ich trong viéc ddo tao GV vé cach dan dung cong nghe GV chinh 1a nguoi cling dang
tham g1a vao qua trinh hinh thanh cong cy, dé bién cac vat dung ctia ho ¢6 thanh cong cu thye sy phuc vu cho nhiém
vu giang day ctia minh (Buss1 va Mariotti, 2008; Guin va Trouche, 2002).

2.4. Quy trinh thlet ké moi tnmng hoc tdp tich hop cong nghé so dwa trén li thuyét tinh huéng

Giai doan chuén bi glu vai tro quan trong trong viéc dam bao tinh hi¢u qua va tinh khoa hoc cua toan bo tién trinh day
hoc theo LTTH. Trong g1a1 doan nay, GV can phai thyc hién mot chudi cac thao tac dé xay dung kich béan tinh huong va
dan dung cong cy, bao gom viéc x4c dinh muyc tiéu tinh hubng, phan tich kién thirc toan hoc can dat, dy kién cac kho
khan va chién lugc giai ciia HS, va dic biét 1a thiét ké MTHT vdi céc cong cu, phan mém, CNS phu hop.

GV thyc hién hai cong doan: (1) Cong doan 1 1a xac dinh va thzet ké tinh huong. GV s€ xac dinh myc ti€u, phan
tich don vi kién thirc, xac dinh tinh hudng, xem xét xem tinh hudng c6 bdi canh thyc tién hay khong, c6 thyc trong
trai nghiém, kinh nghiém cua HS hay khong; (2) Cong doan 2 1a dan dung cong cu trén MTHT tich hop CNS. GV
s& tién hanh Iya chon CNS dé thlet ké, Iyra chon hé thong phan hdi ciia cong cu phit hop véi y do su pham Tur hai
cong doan trén, nhom tic gia dé xuat quy trinh tao dung tinh hudng day hoc trén MTHT tich hop CNS gom 5 budc:
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Buérc 1: Xac dinh tong quan vé muc tiéu ciia tinh huong GV can xéac dinh muc tiéu cua tinh huong Dénh gid
mirc do phu hop cua don vi kién thirc duoc Iyra chon ¢ phut hop dé HS ty kham pha hay khong. Néu c6 kha ning to
chirc cho HS kham pha, can xéc dinh rd HS c6 thé kham pha ndi dung kién thirc d6 thong qua nhimg “con duong”
nao, cling nhu qua trinh khdm pha dién ra theo hinh thirc nao.

ButGe 2: Thiét ké pha hanh dong. Trong pha hanh dong, HS s& thuc hién cac yéu cu va gii quyet céc tinh hudng
thong qua viéc tuong tac tryc tiep voi MTHT tich hop CNS dé dugc GV dan dung co dung v su pham. Céc tinh
hudng ma HS céan gidi quyét phai don gian, dé hleu va c6 thuc trong trai ngh1em cua HS, voi muc do phuc tap cua
tinh hudng ting dan, tir 46 HS timg budc phat trién chién lwoc giai quyét van dé thong qua viée twong tac voi MTHT
tich hop CNS.

Buoc 3: T) hiét ké pha dién dat. Sau khi HS da twong tac voi MTHT tich hop CNS, HS da budc dAu hinh thanh
duoc chién lugc gidi cua riéng minh. 6] pha dlen dat, HS duoc yéu cau trinh bay lai cach tlep can ma minh da su
dung Cu thé, HS s& mo ta chién lugc giai quyét vin dé qua MTHT tich hop CNS, bao gom cac budc thuc hién, thuat
gidi va li do lya chon phuong phap d6. Muc tiéu cua pha nay la tao dleu kién dé HS dién dat suy nghi mot cach rd
rang, c6 h¢ thong, dong thoi gitip GV nhén dién va phan tich cac chién luge ma HS da str dung. Day la co s quan
trong dé danh gia muc do h1eu biét, kha ning van dung kién thirc va tu duy giai quyét Van & cua tmg HS.

Buoc 4: T) hiét ké pha kiém chimg. Sau bude 2 va budc 3, pha kiém chimg duoc trién khai nham kiém tra tinh
ding ddn va kha ning véan dung cua chién Iugc d6 trong cac b01 canh da dang hon. Trong pha nay, HS dugc yéu cau
thure hién mot bai tap gdm nhiéu cau hoi dit trong cac tinh huong va bbi canh khac nhau. Muc ti€u la xac dinh chién
lugc gidi cuia HS ¢6 con phu hop khi céc bién day hoc thay d6i. Bén canh d6, GV co thé dua ra cac cau hoi mang
tinh chét quy la vé quen dé g1up HS lién h¢ va khai quat hoa kién thirc da hoc trong cac ngu canh mdi. Dong tho,
trong qua trinh nay, GV cling ¢6 thé xac dinh nhung chuong ngai ma HS gap pha1 khi tiép can va ap dung don vi klen
thire méi, ttr d6 ¢6 co s& dé diéu chinh hodc ctng co thém vé mit phuong phép va ndi dung day hoc. Bai tap dugc thiét
ké va trién khai thong qua MTHT tich hop CNS va HS thyc hién trye ti€p trén moi trudng ndy. Sau khi hoan thanh va
nop bai, hé thong s€ tu dong hién thi diém s6 va sb luong cu tra 101 dung ctia tmg HS. Thong qua do, GV ¢6 the déanh
gia duge mirc d chinh xac trong chién luge gidi quyet van dé cua HS, dong thdi chuén bi cho pha ti€p theo, pha thé thirc.
GV ¢c6 thé khai thac nguon tai nguyen tir bdn bd SGK Toan nhw Canh diéu, Chan trdi sang tao, Két ndi tri thirc véi cude
séng va Cing kham phé dé 1y cac bai tap minh hoa da dang, phu hop v6i nang lyc HS. Bén canh do, Internet va tri tu¢
nhén tao tao sinh (GenAl) 1a mot kho tai liéu phong phu, noi GV ¢6 thé tim kiém cac bai toan thuc &, cac cdu hoi ma,
hodc cac bai klem tra tu duy toan hoc sang tao nham lam giau thém cho pha kiém chimg nay.

Buoc 5: T) hzet ké pha thé thirc hoa. Sau khi HS da trai nghiém céc hoat dong thong qua cong cu, phan rnern GV
yéu cau HS chuyen swchuy ling nghe GV thé thirc hoa kién thire. GV ¢6 thé truc t1ep thuyet trinh hogc trinh chiéu mot
video dugc dung sin dé tién hanh pha thé thirc hod cac tri thitc toan hoc. Giai doan nay nham hé thong hod nhiing khéi
ni¢ém ma HS da kham pha trude do.

2.5. Thiét ké tinh huong day hoc nji dung thong kélop 11

Nhom tac gia thiét ké tinh huong day hoc ndi dung cong thirc tinh s6 trung binh ctia mau s lidu ghép nhom
(Théng k€ 16p 11) trén MTHT tich hop CNS.

a) To ong quan vé tinh huong

Ve muyc ti€u, sau khi HS trdi nghlem tinh huong nay trén MTHT tich hop CNS, HS s€ tu kham pha ra cong thirc
tinh so trung binh v6i bang tan s ghép nhom va c6 nhiing y ni¢ém ban dau ve y nghia ctia khai ni¢ém do.

Doi v0i noi dung s0 trung binh ctia mau so liéu ghép nhom, HS co the tu kham pha cong thuc tinh thong qua mot
chudi van d& dugc thiét ké hop 1i. O cac vin dé dau tién, khi dit liéu chi gom hai hodc ba nhom gia tri don gian, HS c6
thé dé dang suy luan va lya chon céc gia trj trung diém dé dai dién cho moi nhom, tir do tinh todn trung binh quen thugc
theo phuorng phap ¢b dién. Viéc nay khong doi hoi HS phai biét trude cong thirc, ma xudt phat tir nhu cau thuc té: tim
mot gié tri dai dién cho toan bd mau duya trén thong tin khong day dii. Khi tinh huong tré nén phirc tap hon (chang han
v6i nam nhom di lleu) HS ¢6 xu hudng khai quat quy trinh tinh toan thanh mot biéu thire tong quat, tr d6 hinh thanh
cong thirc trung binh ¢6 trong sb: lay trung dlem timng 16p nhan véi tan s6 trong tmg rdi chia cho tong tin sd.

Tinh hudng nay str dung hai cong cu s6 chinh 1a Google Forms va Google Sheet. Trong d6, Google Forms s&
dugce su dung xuyen suot trong ca 4 budc thiét ké, bao gom: pha uy thac (tinh huong hanh dong), pha dién dat, pha
kiém chimg va pha thé thirc hoa ctia GV. Google Sheet s& duoc sir dung trong thiét ké pha hanh dong.

b) Thiet ke pha hanh dong

- Thiét ké boi canh cuia tinh huong

Tinh hudng: Do mot lan so suét, co T da “lam mat” bang diém kiém tra cudi ki mén Toan clia timg ban trong
16p. Tuy nhién, c6 van con bang thong ké s luong HS theo cac nhom diém ma 6 da giri cho nha truong dé phuc vu
viéc hd tro HS. Piém kiém tra cudi ki cua timg HS duoc thong ké trong bang sau. Ngudi thién tai nhu ¢6 T di chon
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mot con so dé 1am diém trung binh bai kiém tra cubi ki mén Toan ciia 16p d6. Trong trudng hop cia ¢d T, em s&
chon con s6 nao dai dién cho diém trung binh cta ca 16p? o
Man 1: Tong s6 HS la trong 16p: SHS  Man 2: Tong s6 HS la trong I6p: 12HS  Man 3: Tong sd HS 1a trong 16p: 26 HS

Diém thi |[6; 8) Diém thi|[4; 6)|[6; 8) Diém thi|[2; 4)|[4; 6)|[6; 8)
S6HS | 5 S6HS | 4 8 SGHS | 5 | 14 | 7
Man 4: Tong so HS 1a trong 16p: 35 HS Man 5: Tong so HS 1a trong 16p: 45 HS
Diém thi|[2; 4)|[4; 6)|[6; 8)|[8; 10) biém thi|[0; 2)|[2; 4)|[4; 6)|[6; 8)|[8; 10)
S6HS | 5 7 | 12 | 11 SOHS | 2 3 | 12 | 25 3

Tinh hudng nay duoc thiét ké nham tao co hdi cho HS tir kham phé cong thirc tinh s6 trung binh ctia mau s6 liéu ghép
nhém théng qua qué trinh dy doan, thir sai va diéu chinh chién lugc giai quyét. Dé hd tro qua trinh nay, pha hanh dong dugc
chia thanh 5 man nho voi d6 khé va mure do phire tap tang dan theo timg budr, duoc phan bac min. Trong méi man, HS s&
duoc tiép can voi bang s6 liéu ghép nhom co s6 lwgng nhém ting dan, cy thé, man 1 gdm 1 nhém, man 2 gdm 2 nhom, tiép
theo 1a 3 nhom, 4 nhom va cudi cing la 5 nhém & man 5. M&i méan duoc thiét ké nhu mot bai toan nho, yéu cAu HS du doan
va dura ra chién Iugc dé tim ra diém trung binh, tir d6 dan dan hinh thanh cong thirc tong quat. Cling voi sur gia ting vé sb
nhém, s luong HS trong 16p ¢ mdi man ciing dugce didu chinh ting 1én, nhim lam ting dan mitc do phirc tap cta bai toan.
Cu thé nhur sau: O man 1, 16p chi c6 5 HS, véi s6 lugng nho nhu vy, HS c6 thé d& dang hinh dung va uée lrong diém trung
binh mén Toan cta cé 16p. Tuong tir nhu vy, sé HS & man 2, 3, 4, 5 s& ting dan vé s6 luong. Viée do giip HS timg budrc
d6i mit v6i thir thach 16n hon, bude phai suy nghi, diéu chinh chién luge, du doan quy luat. Qua d6, cac ngudi hoc s& din
hinh thanh dugc cong thire tinh s6 trung binh ctia mau s6 liéu ghép nhém mot cach ty nhién va ¢o co'so.

- Dan dyng cong cu tren MTHT tich hop CNS:

Pha hanh dong thlet ké trén Google Sheet bao gdm ndm trang tinh, trong d6 m01 trang tinh 1a mt nhiém vy voi
muc do tu(mg ung, gom 5 man nho véi s6 nhom ting dan. Moi nhom duoc xép sO ngau nhién tr 1 dén 10 HS mot
nhom, vi vy moi man nho s€ co tong s6 luong HS khac nhau. Tai mdi man, HS dugce yéu cau udc luong diém trung
binh cua ca lop voi két qua dugc lam tron 1 chir sb thap phan HS tra 16i bang cach tuong téc tryc tiép trén file Excel,
nhén duoc cau tra 101 tu dong vé tinh dung/sai ctia dap 4n. Trong truong hop HS tré 10i chwa chinh xac, phan phan
hoi s& dua ra goi y so sanh voi dap an ding:

Piém thi [6; 8) Piém thi [6; 8)
$6 hoc sinh 5 S6 hoc sinh 5

Diém trung binh em dw dodn (14m tron 1 chit s5 thapphén)  Piém trung binh em du dodn (1am tron 1 chit s6 thap phan)

Diém ctia em dy doan tring
voi diém cia cd T

Phan hbi: Diém cia em dw doan dang cao .
: hon so véi diém cliaco T Phan hoi:

Hinh 5. Minh hoa cdc trang thai phan hoi ciia M THT tich hop CNS
Dé dam bao HS cb co hoi giai quyét bai toan nhiéu lan, sb HS cia m01 nhom dugc khéi tao ngau nhién. Bing
viéc nhan vao nut Khdi tgo, s HS trong | mdi nhom diém s& duorc sinh ngau nhién trong pham vi tir 1 dén 10. Cac dir
liéu vé s6 HS (6 mau vang) duoc tao ngau nhién.

Téng s6 hoc sinh: 22 Téng s6 hoc sinh: 19

[Piém thi [ z4 [ e [ (68 | [Piém thi [ zo | me | (&8 |

|S6 hoc sinh 7 6 | 9 | [s6 hoc sinh | 6 \ 4 \ 9 |

Diém trung binh em dw doan (1am tron 1 chit s6 thap phén) Diém trung binh em dw doén (1am tron 1 chiv 8 thap phan)

Phan hoi: Phan hai: Piém ctia em dw dodn dang cao hon so véi diém citla cd T
Diém ctia em dv doan dang thip hon so v&i diém cia cd T

Khéi tao s6 hoc sinh Khei tao Khéi tao s& hoc sinh

Hinh 6. Minh hoa kha nang tuy bién dir liéu ciia MTHT tich hop CNS
¢) Thiét ké pha dién dat
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Trong pha dién dat, HS s& dugc mo ta lai chién lugc giai hodc thuat giai ma HS di sir dung dé tim ra 10i giai cho
bai toan day. Ngoal ra, HS dugc khuyen khich so sanh, lién h¢ véi nhung khai ni¢ém da hoc trude do nham du doan
t€n g01 cho khai ni¢m méi. Cu the khai ni¢m s6 trung binh ctia mau s6 liéu ghép nhom c6 nhiéu nét tuong dong véi
khai niém sb trung binh cua mau sd ligu khong ghép nhom ma HS hoc ¢ 16p 10. Chéng han:

Cau 1. M6 ta chién luoc ctia em dé tim diém trung binh mén Toan cia cac ban trong 16p véi bang tan sb ghép
nhom. MO ta CACh Tam:. ..o

Cau 2. Khai niém duogc sur dung trong tinh hudng nay c6 diém gi twong dong véi cac khai niém ma em da duogc
hoc & 16p trude, em chon tén goi phu hop nhét trong cac khai niém sau. )

A. SO trung binh. B. Sé trung vi. C. Tw phan vi thir nhét (Q;). D. T phan vi thirba (Q3). E. Mot.

Dy doén cau tra 101 cua HS: Cau 1. Em lay gia tri dai dién cta moi nhom nhén voi tAn sb twong tmg, sau d6 cong
tat ca cac tich lai. Cu01 cuing, em chia tong d6 cho tong sé HS dé tim diém trung binh. Cau 2. A.

d) Thiét ké pha kiém chu’ng

Muc ti€u chinh cua pha ndy 1a giap HS suy ngam phén tich lai qua trinh gidi toan cua ban than, tir d6 nhén dién
duoc ligu chlen luoc giai quyét vin dé da phu hop, t6i wu va logic hay chua. GV ¢6 thé thiét ke cac cau hoi b6 sung,
dat trong nhiéu bbi canh khéc nhau nhung van st dung chung mot thuat giai hodc khai niém can hoc. Piéu nay vira
gitp HS phat hién ra diém ‘manh cua chién luge, vira gitip nhan dién nhimg diém can diéu chinh hoic thay doi néu
chién lugc chua hcp li. Chang han:

Cau 1. Tim can nang trung binh cua HS 16p 11D cho trong bang dudi day:

ISSN: 2354-0753

Can nang | [40,5;45,5) | [45,5;50,5) | [50,5;55,5) | [55,5;60,5) | [60,5;65,5) | [65,5;70,5)
So HS 10 7 16 4 2 3
Cau 2. Tim hi€u thoi gian xem ti vi trong tuén trudc (don vi: gid) cua mot s6 HS thu duoc két qua sau:
Cénnang | [0;5) | [5;10) | [10;15) | [15;20) | [20;25)
So HS 8 16 4 2 2

Tinh thoi gian xem ti vi trung binh trong tuan trudc cua cac ban HS nay.
(Sach gido khoa Todn 11, tap 1, Két Noi Tri Thire Véi Cude Song, trang 63)

e T hzet ké pha thé thirc hoa

GV thiét ké tep trinh_ chleu (PowerPomt) hoic chuan bi video thé thurc hoa ndi dung s0 trung binh, cong thirc tinh
sb trung binh véi bang tin s ghép nhom va ¥ nghia cta s trung binh ciia mau sb liéu ghép nhom. Trai nghiém pha
hanh dong tinh hubng trén tai link sau: https:/byvn.net/GbJd.
3. Két luan

Nghlen ctru da lam 10 khai niém MTHT tich hop CNS dya theo LTTH, dong thoi phan tich mdi quan h¢ gitra
MTHT tich hop CNS va céc thanh t6 con lai ciia hé thong day hoc t6i thiéu. Két qua nghlen ctru cho thdy 5 dleu kién
cua tinh huong adidactic duogc “hdi tu” vao co ché phan hoi cia CNS. Dong gop mdi cua nghién ciru la dé xuat quy
trinh thiét ké va xay dung tinh hudng day hoc trén MTHT tich hgp CNS gdm nam budc, dong thoi thiét ké tinh hudng
minh hoa cho ndi dung théng ké 16p 11 trén MTHT tich hop CNS. Nghién ctru gép phan bd sung co s6 1i luan va thuc
‘nen cho vi€e van dung CNS trong thiét ké tinh huong day hoc toan. Tuy nhién, nghién cru méi tép trung vao khia canh
thiét ké va xay dung tinh huong day hoc, chua tién hanh trién khai thyc nghiém dé danh gia hiéu qua trong thuc tién.
Bén canh d6, viéc thiét ké cac tinh huong trén MTHT tich hgp CNS doi hoi GV phai ¢6 nang luc chuyén mon va nang
Iye str dung CNS nhét dinh. Trong cac nghién ctru tiép theo, c6 thé mo rong vic thiét ké tinh huong day hoc sang céc
ndi dung khac nhu xéc suat, dai so hodc hinh hoc, ciing nhur & cac cap hoc khac nhau. Dong thoi, viée tich hop tri tué
nhan tao vao MTHT tich hop CNS ciing 1a mot huéng nghién ciru tiém ning nhim nang cao kha ning twong tac clia
MTHT tich hgp CNS.

Loi cam on: Nghién ciru nay duwoc tdi tro- béi nguon ngdn sach khoa hoc va cong nghé cia Trieong Pai hoc Sw
pham Ha Néi trong dé tai cap Trirong, ma s6 SPHN26-01.
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