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VAI TRO CUA BIEU DIEN BOI TRONG DAY HOC MON TOAN 

N g u y e n D a n h N a m 

Khoa Todn. Dai hpc Supham - Dai hoc Thdi Nguyen 

Tom tat. Bai bao trinh bay vl vai lr6 cfla li thuyet da Iri tue va bieu dien bdi Irong 
day hoc mon toan d trudng phd Ihong. Sfl dung cdc dang bieu diln khac nhau giup 
hpc sinh (HS) tilp can cac khdi niem toan hpc bang nhieu phUdng phap khac nhau. 
TU dd, gulp cac em hieu sau ban chdt cua cac khai niem nay va biet each lUa ebon 
phUdng phap bieu diln tdt nhat de sfl dung trong giai toan. Dac biet, vdi sU hd trd 
cfla phan mem loan hoc dpng. bieu dien boi gdp phan hinh thanh mdi lien he gifla 
hinh hoc - dai sd va phdt trien lU duy linh boat cho HS trong giai quyll cdc vSn dl 
kliac nhau. 
TUkhda: Bieu diln boi, da Iri tue, khai niem toan hpc, quan he toan hoc. 

1. Mot dau 

Dfla tren su phan loai vl cdc dang tri thdng minb cfla Howard Gadner [4], cdc nha 

gido due hoc dd van dung If thuyet nay trong ddi radi phUdng phap day hoe theo quan 

diem mdi HS thudng tilp can radt vdn de theo eac each kbae nhau va mdi dang bieu dien 

trong loan hpc deu cd nhflng Uu diem rieng cua nd. Do vdy, van dung bieu dien bpi trong 

day hpe mot khai niem hay tinh hudng toan hpc se giflp HS ren luyen nang lflc tU duy Iinh 

boat cflng nhU thdng hieu ban chdt khdi niem hay tinh hudng todn bpc dd (Duval, 2002). 

V] tbi, trong giang day toan hpe gido vien edn kit hPp sfl dung nhilu loai bieu dien khac 

nhau de kich thich tu duy cua HS: chfl vilt, dd thi (dang dpng va tinh), bang bieu, bieu 

dd, sd dd, ki hieu, cong thflc, thudt todn, ngdn ngfl, hinh anb thue te, video,... [1, 3, 5]. 

Trong thuc t l day hpc hien nay, cdc phdn mem day hpc (ddc biet la phan mem loan 

hoe ddng) co the tao ra cdc hinh thflc bieu diln khde nhau dUdc hien thi dong thdi tren 

mdn hinh rady vi tinh. Dieu ndy giflp cho HS co the so sanh, doi chieu vd Ifla chon dang 

bieu dien tdt nhdt. Tfl dd, giflp eac em dinh hUdng giai quylt vdn de mpt cdch tdi Uu. 
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V(u irn ciia hieu dien hdi trong day hoc mdn Tndn 

Theo NCTM (2000), sfl dung bieu diln bdi de: Mo ta cac y tudng todn boc dudi cac 

hinh thflc khac nhau; Lua chpn, sfl diing vd phien dich cac cdch bieu diln toan hpc de giai 

quyet vdn d l ; Mo hinh hda eac hien tUdng toan hpc trong thUe tiln. Hdn nfla, Dreyfus vd 

Eisenberg (1996) cho rang sfl linh boat trong phien dich va chuyen ddi gifla eac dang bieu 

diln bdi khac nhau la ddu hieu cua su thanh thao trong tu duy toan hpc, kl ndng giai quylt 

vdn dl va thong bieu edc khdi niem todn hpc. Su linh boat trong viec lua chon phUdng 

phap giai quylt vdn de con dUdc the hien 6 ndng lUe sdng tao trong sfl dung ngdn ngfl, ki 

hieu, minh hpa hinh dnh trflc quan khi giai loan [2, 4]. 

2. Noi dung nghien cufu 

2.1. Bieu dien boi mo ta cae khai niem toan hoc 

Cdc nghien cflu thflc nghiem diu khang dinh rang qud trinh thdng hieu edc khdi 

niem vd quan he todn hpc phu thudc vao kha ndng bieu diln cde khai niem va quan he dd 

dudi nhilu dang khdc nhau nhU dd thi, phUPng trinh, bang, bieu dd, ki hieu, cdng thflc, 

ngon ngfl,... (Kaput, ]989;Sfard, 1992; Yerusbalray, 1997; Goldin, 1998; Reading, 1999; 

NCTM, 2000; Porzio, 1999). Vi du nhu rapt hara sd bac nhdt cd the xem nhu mot tap hpp 

cdc cap sap thU tfl, mpt tUdng flng trong bang hay radt anh xa, dd thi, bieu thflc dai sd. 

TUdng tu, khai niem miln gia tri cfla rapt hara sd cd the dUdc bieu dien qua dang dd thi, 

bang cae gia Iri tUPng flng hoac dang bieu thflc dai sd eua ham sd do. Mayer Sc Hegarly 

(1996) eho rang, qud trinh day hpc loan sfl dung bie'u dien bdi gdra 4 giai doan: sfl dung 

bieu dien ddn, sfl dung bie'u dien bpi, lao mdi lien he gifla cae loai bieu dien, ti'eh hop vd 

chuyen ddi linh boat gifla cdc loai bieu diln [2, 4, 7]. 

2.1.1. Khai niem ham so 

Piez vd Voxman (1997) cho rdng HS se hieu sdu bdn khdi niera ham sd nlu cdc em 

duoc tilp cdn thong qua cac phUdng phap dai sd, phuong phap giai tieh hay sfl dung dd thi 

minh hpa. Vi thi, cdc dang bieu diln khdc nhau se giflp HS hieu rd dupe ban ehdl vdn dl, 

ddng thdi ren luyen cho cdc era cdch nhin linh boat trong cde tinh hudng va phat hien ra 

cdc mdi quan he dupc trinh bay theo edc quan diem khac nhau (NCTM, 2000). Dae biet, 

kieu bieu dien bpi song song ddng vai trd quan trpng trong cdc boat dpng nhdn dang va 

the hien cac khai niem todn hpc. 

Vi du 1. Hay liet ke cae dang bieu dien khac nhau cua ham sd ?/ = 2^ vd neu mdi 

quan he gifla chflng. Ket qua dudi day eho thay cdc dang bieu diln khac nhau cfla hdm sd 

tren. 

Thong qua vi du ndy, gido vien ren luyen cho HS cdc thao tdc phien dich vd chuyen 

ddi gifla cac bieu dien khac nhau cua ham sd y = 2^ nhu dang dd thi, dang hinh hoc, dang 

kl hieu vd dang bang. Tfl dd giup HS thdy duoc y nghia eua tflng dang bieu diln trong 

viec de xudt cac phUPng phdp giai cde dang bai toan khdc nhau nhU phUPng phap dd thi, 
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Hinh 1. Cdc dang bieu dien khdc nhau cita hdm so ij = 2^ 

phUdng phdp dai sd hay phUdng phdp thdng ke todn hoe. 

Ngoai ra, vdi chflc ndng bieu dien bpi cfla edc phan mem toan hoc dong, gido vien 

cd the de dang td chflc boat ddng nhdm dUdi day nham ren luyen ki ndng phien dich va 

chuyen ddi gifla ba dang bieu dien ham sd thudng gap, dd Id dang dd thi, dang dai s6 

(phuong trinh tdng qudt) vd dang bang. 

Vi du 2. (Hoat dong nhdra) Hay xac dinh dang ham sd bieu dien cdc day diem da 

cho trong bang tinh dudi day (cdt A: gia tri biln sd ,r; ept B: gid tri tUdng flng cfla ham so 

/ ( , T ) ; cdt C: gia tri tUPng flng cfla ham sd ,^ (T)) . 

Hoat dong. Gido vien yeu cdu cdc nhdra HS sfl dung phan mim todn hpc ddng 

GeoGebra nhap toa do eac diem trong ddy (.r, / ( T ) ) vd [x- g{x)). Sau dd thflc hien lenh 

ve ddy diem va dU doan vl dang ham sd cd dd thi chfla cac day diera tren. Sau khi dU 

doan, giao vien hudng ddn nhdra HS nhap cdc thara sd 77?, va n cfla cdc ham sd cd dang 

/( ,r) = 77!, v ^ va (?(.r) — nx'^. Thay ddi gia tri cfla edc tham sd eho din khi dd thi cua cac 

ham so chfla hoan todn cdc ddy diera ndi tren. Yeu cdu cae nhdm trinh bay bdo cdo vd so 

sanh vdi kit qua cua nhdm rainh. 

Qua VI du tren, HS dupe lam quen vdi edc hoat dpng phien dich va chuye'n doi gifla 

cdc dang bieu dien khdc nhau eua eac ham sd y — L b ^ r va y = 1.4.(^. Dieu nay giiJp 

HS nam dUPe khdi niem cflng nhu cdc tinh chdt eua ham sd bac hai va ham sd can bac hai 

cua X. Ddc biet, eac thao tdc tren giup HS nhdn dang va ve dd thi cfla cac ham sd nay khi 

biet chflng di qua cdc diem cho trUdc. 

2.1.2. Khai niem gidi han cua day sd 

Vi du 3. Minh hpa khdi niem gidi ban cfla day sd u„ = bdng cac dang bieu 
7) + 3 

dien khde nhau nhU bang bieu va binh anh tren true sd hoac he true tpa dd. 

Hoat ddng. TrUdc tien, giao vien hUdng ddn hoc sinh lap bang gia tri cfla cac so 
hang tUPng flng cfla day sd. Vdi n edng ldn, hay nhdn xel vl gia tri cua sd hang a^ cua day, 
d„ ddn tdi sd ndo? 
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. F = {(0.0).(0 11.0 02).(0.2. 
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Hinh 2. Xdc dinh dang ham so chda ddy diem cho trudc 

Bdng 1. Gid tri cdc so hang ciia ddy so u,. 
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Giao vien tilp tuc minh ho.! bang iiinh anh ciia day s6 tren true so (xem Ifinh 3b) 
Nhin vao hinh anh cac s6 hang tren true s6. HvS can rut ra nhan xet la co rat nhieu s6 hang 
ciia diiy so tap trung (phan b6} gin diem 0, cang gin diem 0 thi cae s6 hang eiing gan nhau 
hon. 

Hinh 3. Hinh dnh cda ddy sd ed gidi han bdng 0 
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Tren he true toa dp, gido vien tilp tuc minh hpa hinh dnh cua day sd ndy va hUdng 
ddn HS rut ra nhan xet Id khi n cang ldn thi cac sd hang cfla day ix„ cdng tiln sat true 
hodnh, tflc gid tri cua cac so hang ndy ddn tdi 0. Nhu vdy, ket hdp vdi dinh nghia bang ldi, 
gido vien can sfl dung bieu dien boi (bang, hinh anh) de giflp hoc sinh hieu ro ban chdt 
cfla raoi ddy sd cd gidi ban ddn tdi 0. 

2.2. Bieu dien boi hinh thanh moi lien he giiia hinh hoc va dai so 

Hieu dUPe mdi lien he giua hinh hpe vd dai sd giup HS de dang chuye'n tfl tilp can* 
cdc ddi tUdng hinh hoc bang phUdng phap tdng hdp sang phUPng phdp tpa dp. PhUOng 
phap nay Id cdng cu de nghien cflu hinh hpc theo quan diera hien dai va cflng gdp phan 
bdi dudng eho HS kha nang suy ludn, khdi quat va tu duy trflu tUdng. Trong bieu diln bdi 
lien ket va lich hop, radi dang bie'u dien diu nhdn manh den edc khia canh khac nhau ciia 
cung mpt khai niem hay ddi tUPng loan hoc. KI nang phien dich va chuyen ddi gifla eac 
dang bang bieu, phUdng trinh vd dd thi cua ham sd tao dilu kien cho HS hieu dUOc mdi 
lien he tUdng flng gifla sd hoe, dai sd vd binh hoc (Davis, 1987). Hdn nfla, gidd vien co 
the sfl dung bieu dien thuc tl ticb hdp vdi bie'u dien dang bang, dang dd thi va dang dai so 
eua hara sd de td chflc cac hoat dpng mo hinh hda cdc hien tupng thflc tien trong day hpc 
todn d trudng phd thdng (NCTM, 2000). 

^ 

Hinh 4. Parabol bieu dien quy dao rdi etia nitdc tmta 

Cae nghien ciiu cho thay, sii dung bieu dien boi giiip hoc sinh giai cac bai toan hinh 
hoe va dai s6 t6t hdn (Bidwell & Clason, 1970). Dienes's (1960) cho rkg cac khai niem 
va quan he toan hoe dUOc mo ta dudi nhieu dang khac nhau se giup hpc sinh nam dupc ban 
chat trifu tuong cua tpan hoc, l6i Uu hoa vice hoc tap toan cua hpc sinh. Driscoll (1999) 
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cho rdng qua trinh phien dich trdi chay gifla cde dang bieu dien eua khdi mem lodn hoc 

vdi nhau se phdt trien su thong hieu [6J. 

Vi du 4. (Hoat dpng nhdm) Sfl dung phdn mem todn hpc dong, hay xdc dinh phuong 

trinh bieu dien quy dao rdi eua nUde mUa tfl mdi nha chdy xudng (xem Hinh 4). 

Hoat ddng. Giao vien yeu eau cdc nhdm HS tao cac thanh trUdt bieu dien cac he sd 

a. b. L ciia parabdn cd dang tdng qudt y = a.i ^ f 6.r -f- c. Keo thanh trUdt de thay ddi cde 

he sd tren sao cho quy dao rdi cua nude raUa trung vdi mot nhan efla parabdn. Nhdm HS 

cdn hieu dupc cdc phep bien ddi do thi (phep tinh tiln, phep co gian) tUdng flng vdi su 

thay ddi eua cdc be sd <i, b. e de xdc dinh phUdng trinh parabdn chfla dUdng bieu dien quy 

dao rdi eua nUdc mUa. Qua do, gido vien giflp HS thdy dupc quy dao chuyen dpng cua voi 

phun nUde Id dUdng parabdn. 

2.3. Bieu dien boi mo ta qua trinh mo hmh hda 

Bang bieu, bieu dd, dd thi,. . . chinh Id nhflng md hinh todn hoc bieu dien eac sd 

lieu thuc t l va dU dodn xu hudng phdn bd sd lieu vl cdc sU vdt hien tUdng nao dd Do dd, 

thdng qua qud trinh rad hinh hda, giao vien cdn giflp cho HS mo binh hda cac sd lieu rdt 

gdn gui trong cupc sdng nhu mflc thu nhap cfla tflng gia dinh trong mdi thang d mpl khu 

phd, do chieu cao cfla cdc HS trong rapt ldp hpc. tinh dicm sd trung binh eua cdc HS trong 

ldp,... Sau khi bil'u dien sd lieu (bieu diln bpi) bdng cde md hinh tUdng flng, gido vicn 

hudng ddn HS each doc va hieu y nghia cfla nhflng rad hinh nay, ddng thdi cd phUPng an 

dilu chinh md hinh neu can thilt. 

Vi du 5. Sfl dung bieu dien bdi minh hpa cdc mo hinh ve mdi tUdng quan gifla diera 

so tren ldp va thdi gian hoc tdp d nhd cua radi HS. Tfl dd, rflt ra nhflng ket ludn can thiel. 

Bang 2, Bdng Ihdng ke diem sd vd Ihdi gian hoc d nhd 

Thdi gian 

Diem so 

1 

60 

2 

55 

3 

65 

4 

65 

5 

77 

6 

80 

7 

83 

8 

80 

9 

75 

eita HS 

10 [ 11 
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Sau khi hudng ddn HS lap bang va bie'u dien day sd lieu vl radi tUdng quan gifla 

diem sd tren ldp vd ihdi gian hoe d nha eua 12 HS, giao vien dua ra cdc md hinh phu hdp 

de HS chpn (md hinh luyen tinh hoac md hinh dUdng bde hai) (Hinh 6). 

Nhu vay. thong qua minh hpa d tren (Hinh 6), HS rut ra kit ludn rang, md binh 

dudng bac hai bieu dien cac sd lieu trong bang 2 tdt bpn mo hinh dudng thang Dieu dd 

cd nghia la HS phai bilt sdp xip thdi gian hpe tap d nhd mdt each ldi Uu de dat dupc kit 

qua tdt nhdl. 

Vi du 6. (Bai todn xay cdu). Cho hai thanh phd .\ va B nara d hai phia cfla mdt 

dong song. Tim vi tri de xdy dUng mot chile cdu ndi hai thanh phd sao cho tdng qudng 

dudng di gifla bai Ihanh phd Id nhd nhdl (gia sfl hai bd sdng song song vdi nhau vd cdu 
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Hinh 5. Bieu dien sd lieu cua bdng 2 tren true sd 

Hinh 6. Moi tUOng quan giifa so diem vd so gid hpc 3 nhd ciia HS 

xdy vuong gdc vdi bd sdng). 

Hoal dong. Gido vien hUdng ddn HS sfl dung phdn ralm toan hoc dong GeoGebra 
md hinh hda bai toan iren theo eac bUdc sau: 

Budc 1: Dung hai dudng thang song song cd dinh bieu diln hai bd sdng. Hai diem 
.1. /? cd dinb bieu dien hai thdnh phd. 

Bude 2 Dung diem D (di dpng) tren mot trong hai dudng thang tren. DUng diem 
E Va hinh chilu vuong gdc cua diem D tren dudng thdng cdn lai. 

Budc 3: Tinh tdng khoang each {AD + DE -\- EB). 
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Hinh 7. Bdi todn xdy ditng cdu noi hai thdnh pho 

Bude 4: Di chuyen diera D tren dudng thang va quan sdt vi trf sao eho tdng khoang 

each tren dat gia tri nho nhdt. 

Gido vien minh hpa cfla sd thfl hai bieu dien cae gia irj tUPng flng eua tdng (Al) + 

DE + EB) Sfl dung bieu dien bdi song song trong bai toan nay se giup HS nhdn ra dUdc 

vi tri diem /) ma tdng tren dat gia tri nhd nhat (diem bieu dien d efla sd tUPng flng trung 

vdi VI tri thap nhdt tren dd thi cua parabdn). Tfl dd, giao vien budng ddn HS rut ra nhdn 

xet la tdng {AD + DE -I- EB) dat gid tri nhd nhdt khi hai dudng thang .AD vd EB song 

song vdi nhau vd sfl dung phep tinh tien (theo vectd ED) trong giai bai loan nay. 

3. Ket luan 
Bai bdo trinh bay vai trd cfla bieu dien bdi trong day hoc toan va hUdng dan giao 

vien td chflc mpl sd boat dpng sfl dung cdc loai bieu diln bpi trong viec giup boc sinh hieu 

cac khdi niem vl ham sd, gidi ban cua ddy sd, md hinh hda rapt so hien tUPng todn hpc 

trong thflc tiln. Thong qua dd gdp phdn hinh thanh mdi lien he hinh hpc - dai sd vd phdt 

trien lU duy Iinh boat, sang lao cho HS trong giai loan Cdc boat ddng tich hdp va lien kit 

hdp li cdc dang bieu diln tren ldp hpc truyen thdng se giup HS kiln tao tri thflc radi rapt 

each tich cue, hd trd giai quylt vdn dl thed nhilu cdch khac nhau, dac biet Id cdc vdn de 

dUde nay sinh tfl thflc tiln. 
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ABSTRACT 

The role of multiple representations in the teaching of mathematics 

This paper presents the use of the theory of multiple intelligences and multiple 

representations in the teaching of mathematics. The use of various types of representations 

help students approach mathematical concepts in different ways. As a result, sludenls 

can interpret the nature of these concepts and know how lo choose the best way lo 

solve the matheraatieal problem. With the support of dynamic mathematics software, 

multiple represenations connect geometry and algebra, and develop students' ability to 

think flexibly when tackling matheraatieal problems. 




