Tap chi Khoa hoc 2012:22b 80-88 Truong Dai hoc Can Tho

SU CHUYEN POI SU PHAM CUA KHAI NIEM
PHAN SO O BAC TIEU HQC
Duwong Hiru Tdng1

ABSTRACT

Today, mathematical objects, which are instroduced into curriculums and textbooks,
apart from its derivative and developed periods in history. So to teach mathematics
effectively, teachers need to take into account the historical elements. Thanks to research
didactical transposition of mathematical knowledge from history to textbooks, they will
have raised more pedagogical valuable ideas. This paper presents the results of research
on the didactical transposition of fractional numbers in primary schools.
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TOM TAT

Ngay nay, doi twong todn hoc dwoc dira vao chicong trinh va sach gido khoa (SGK) lai
tach roi khéi cac giai doan ndy sinh va phdt trién cia né trong lich si. Vi vdy, dé day hoc
todn ¢é hiéu qua, gido vién (GV) phdi tinh dén nhitng yéu t6 lich sit todn. Nho: vio nghién
cuu Sy chuyén déi su pham cua cac kién thirc todn hoc tw lich sw cho dén SGK, ho sé nay
sinh nhiéu ¥ twong cé gia tri vé mdt sw pham. Bai bdo nay trinh bay cdc két qua nghién
ctru vé sy chuyén doi su pham trong day hoc khai niém phan 56 & bdc tiéu hoc.

Tir khéa: Sw chuyén déi sw pham, doi twong todn hoc, lich sir todn, khdi niém phén sé

1 PAT VAN PE

Trong mén Toan & nha truong tiéu hoc, khai niém phan s6 duoc GV tmyén thu tur
nhiing gi SGK, sach gido vién (SGV) ghi chép ma khéng nhic dén ddi twong nay
xuat hién nhu thé nao hay c6 y nghia gi trong lich sir hinh thanh ctia né. Phan s6 c6
vi tri, vai trd quan trong trong cac mach kién thtrc toan & tiéu hoc, déng thoi nod la
co s6 dé mo rong cac loai s6 khac: hdn sd, sb thap phan, s6 hitu ti,...Do d6, nhiém
vu dit ra d6i v6i GV tiéu hoc 1a can 1am sao cho HS c6 nhing hiéu biét dung dan
vé khai niém phén s6, dic biét 1a hinh thanh khai niém ban dau vé& phan sb. Nhu
véy, nghién ciru sy chuyén dbi su pham trong day hoc khai niém phan sé cho phép
lam sang to khai niém nay ¢ cac cép do tri thire khac nhau: tri thirc bac hoc, tri
thirc can giang day, tri thire soan giang, tri thirc dugc day. Tuy nhién, ching tdi chi
trinh bay ¢ day su chuyen d6i su pham khai niém phén sé v&i hai cap do: tri thirc
bac hoc va tri thire can giang day.

! Khoa Su pham, Trudng Dai hoc Cén Tho
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2 SU CHUYEN DOI SU PHAM TRONG DAY HQC KHAI NIEM PHAN
SO O BAC TIEU HQC

2.1 Phan s ¢ cip dd Tri thirc bac hoc

Nghién ctru cac tai li€u lich sur, chung t6i nhan théy viéc mo rong hé théng sb tir s&
tu nhién sang s6 biéu dién boi phan s6 dugc tién hanh theo hai cach: xuat phat tir
nhu cAu cta cude séng va xudt phat ttr ndi bd toan hoc. Thu nhét, phan s6 ra doi dé
giai quyét cac van dé thyc té: nhu ciu do dac (nhiéu khi ta gip ca nhimng dai lugng
khong chira dyng mot sd ty nhién lan don vi do) va nhu cau chia nhiing vat ra
nhiéu phan bang nhau. Thtr hai, tdp hop sb bleu dién boi phan so ra doi xudt phat
ttr ndi bo toan hoc: dé cho phép chia cac sb nguyén cho mét s6 khac 0 ludn luén
thuc hién duoc, hodc cac phuong trinh dang bxx=a (b#0) ludn luén co
nghiém. Trong qua trinh m& rong nhu trén, phan s6 duoc tiép can theo 4 cach
nhu sau:

2.1.1 Céch tiép can dua trén sb phan cta cai toan thé

Céch tiép can nay co lién quan dén bai toan: “Tim ra mét s6 phan cia mét doi
twong dwoc chia thanh cac phdn bcing nhau”. Trong lich st, khai niém vé dai
luong phéan sd phat trién tir thoi c6 dai khi “phdn s6” di duge quan niém nhu
“khéng chia dwoc va khong chia hér” (Klein, 1968, tr.40). Mot dai luong phan sb
khong dugc xem nhu 1la mét ) trong nhiéu thé ky, dting hon, n6 da dugc sir dung
nhu mot don vi méi biéu dién cho mot phﬁn hoac cac phﬁn ctia mot sd cho dén khi
Stevin (1548-1620) tuyén bd rang dai lwong ndy 1a mot con sé bang cach dinh
nghia phan sé nhu 13 “mdt phan ciia cdc bg phédn ciia cdi toan the” (Klein, 1968,
tr.290).

2.1.2 Céch tiép can dya trén do ludng

Ngudi ta tim thdy cac phan s tir cac s tu nhién qua cac sb do va ty 18, giai quyét
nhu cau tim mot don vi do ludng chung ddi v6i hai dai luong. Trong lich st, thuat
ngir bao gom s6 do dai lugng va ty 18 1a “tinh cé thé so sanh dwoc” duoc dinh
nghia boi nha toan hoc Hy Lap, Euclide (thé ky III, trudce cdng nguyén) nhu sau:
“Nhitng d¢ 1om dwoc cho la ¢é thé so sanh dwoc véi nhau néu dwogc do lwong boi
cuing don vi do, va chiing khéng thé so sanh dwoc néu ching khéng c6 don vi do
luwong chung” (Heath, 1956, tr. 10).

Theo y nghia hién dai, néu A va B (khéc 0) 13 hai s6 co thé so sanh dugc véi nhau
néu ton tai dai lugng C sao cho A = mC va B = nC véi m, n 1a cac s6 nguyén va
n#0_ Euclide khong xem dai luong C nhu 1a mot s, nhung nhu 18 “mdt phdn hay
cac phan ciia mét s6” (Klein, 1968, tr.43).

2.1.3 Céch tiép can dua trén phép chia

Céch tiép can nay nay sinh trong lic nguoi ta di tim nghiém cho phuong trinh
bxx=a vOi a, b 1a cac sO nguyén, b khac 0. Cu thé, nQ duogc tim thay trong dir}h
nghia thong thuong cua mét truong, duoc hinh thanh dau tién boi Galois vao dau
thé ky XIX va duoc thict 1ap cu thé boi Dedekind vao nam 1871. Ching toi goi

day la cach tiép can dya trén phép chia vi nhu ciu phai c6 phan s6 % 1a két qua

ctia sy can thiét dé c6 mot tap hop sb trong d6 phép chia la dong kin (ttc 1a ton tai
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phﬁn tr nghich dao va théa man cac tién dé cua trudng) nham giai quyét cac van
dé dai so.
2.1.4 Cdch tiép cdn dwa trén Iy thuyét tip hop
Theo céch tiép can ndy, nguoi ta dinh nghia cac phan sé nhu 1a tap hop cac cip s6
nguyén co thtr ty. Cu thé, cac nha toan hoc tiép cén nhu sau:
Lay tap hop S gom céc cip sb nguyén co thtr ty (a, b), voi b khac 0. Phan chia tap
S thanh cac tap hop con véi qui tdc: hai cdp (a, b) va (c, d) nam trong cung mot tép
hop con néu ti sb % béng véi ti sb 3, ttre 13, néu va chi néu ad = be (Childs, 1995,
tr.3). Cach tiép can nay c6 thé dugc tim thay trong thé ky XIX va thé ky XX. Bang
Su no 1}}'0 de phat trién rpc}t qén tang :coén hoc chat ché, mot sQ nhz‘i’ toan hoc chuyén
sang s0 hoc nhu 1a nguén goc cho nén tang nhu vay. Vao cudi thé ky XIX, Cantor
phat trién 1y thuyét tap hop, ma cudi cing dan dén viéc hinh thanh cac dinh nghia
ly thuyet tap hop vé sd hitu ti. Diéu nay rat rd rang trong phong trao “toan hoc
méi” ctia nhitng ndm 60, dya vao cac tic pham ciia Nicolas Bourbaki — mét truong
phai toan hoc cta Phap.
2.2 Phan sb ¢ cip dd Tri thirc can gidng day
2.2.1 Phan s6 trong chwong trinh dao tao GV tiéu hoc
Phdn so trong gido trinh “So hoc” cua Bui Anh Kiét (2009)
Gido trinh nay trinh bay cach xay dung tap s6 Q nhu sau:

“Cho Z la tdp cdc s6 nguyén.

Goi D= {(m,n) /mneZ,van# 0} . Trén D xdy dung mot quan hé ~ nhw sau:

(a,b)~(c,d) <= ad =bc

Dé thdy quan hé ~ la quan hé twong dwong. Ki hiéu Q=D/ ~

Trong Q ta ki hiéu lop twong duong [a,b] = %. Do do,
a \ ”
Qz{z/a,beZ vabiO}.

Vi cach xdy dung phan sb % dugce hiéu nhu 1a mot phﬁn to cua Q. a dugc goi la
trs6, b (b#0) goi la mau sé cua phan sé cua phan sb. Do do, ta co thé hiéu phan
s0 12 hinh thirc biu dién s6 hitu ti qua cac sO nguyén.
Phdn 55 trong gido trinh “Ly thuyét sé” ciia Tran Dién Hién - Nguyén Tién Tai -
Nguyén van Ngoc (2001)

“Cho N la tap $6 tw nhiénva N* = N\{O}

Méi cap s6 thir tw (a; b) trong d6 ae N va be N* ta goi la mét phan so. Tdp
tdt cd phan sé ta ki hiéu la P. Nhwe vdy P=NxN"
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Ta sé sur dung ki hiéu % dé chi phin s6 (a ; b) trong dé a goi la tir 56, b goi la

mdu s6. Nhu vdy P={%/a eN VE‘leN*}. Trén P ta dinh nghia quan hé “~"

nhw sau:
8 C P25 khivachikhiad=be.”
b’d  'b d

Véi quan hé tuong duong trén, tac gia phan chia tap P dé dugc tap thwong P/ ~ va
duoc ki hidu 1a Q, (tap cac sb hitu ti khong am).

Khai niém phan s trong gido trinh nay duoc dong nhat véi khai niém phén s6 hinh
thanh trong nha truong tiéu hoc. Cach hinh thanh phan s nhu trén 1a nén tang dé
xay dung tap s hitu ti Q. Mdi s6 hiru ti 1a mét 16p duong dwong gdm cac phan s6
twong duong nhau.

Phan s6 theo gido trinh “Phwrong phdp day hoc mén Todn & Tiéu hoc” ciia P6
Trung Hiéu — D6 Pinh Hoan (2005)

O Tiéu hoc, khai niém phan s6 duoc xay dung theo hudng sau: s6 biéu thi mot cap
sO tu nhién (a, b), trong d6 b chi s6 phan bang nhau ctia mot don vi va a chi so6

phén bé“mg nhau 1§y ra, duoc roi 1a phan s6. S6 d6 duoc biéu dién dudi dang % .
O SGK Toén 4 con gidi thiéu con néu 1én mdi quan hé gitra khai niém phén sO véi
phép chia hai sO tu nhién. Nhu véy, bao gi¢ cling cd thé ding phan s6 dé ghi lai

két qua cua phép chia mot s6 tu nhién cho mét so ty nhién khac 0. Diéu nay cho
phép coi mét s6 ty nhién 1a phan s6 c6 mau sb 1a 1.

Viéc xay dung s6 méi co dang % (b= O) nhu trén lam cho cac phuong trinh c6
dang bxx=a (b#0) luén ludn c6 nghiém.

Ngoai ra, tc gia Pham Pinh Thuc (2003) ciing dé xuét céch hinh thanh phan s
cling twong ty nhu trong gido trinh ctia Do Trung Hi¢u — Do Dinh Hoan (2005).
Phdn so trong gido trinh “Thuc hanh phuwong phap day hoc Todn ¢ Tiéu ho” cua
Dao Tam (2005)

Tac gia nay da chia cu thé 3 cach tiép can phan sé nhu sau:

(i) Cach th¢ hién theo kiéu cua phan ciia cai toan thé (bd phan cua tap hop hoan
chinh). Tac gia dua ra vi du minh hoa: M{t trong bon phan bang nhau cia hinh

. 1
tron dugc gach, ta ndi dugc 2 hinh tron.
(ii) Cach thé hién phan sb theo kiéu phép chia:

C6 thé hiéu phan sé —=a:b (a, be N; b=0).

[ RN
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(iii) Cach thé hién phén s theo kiéu ti sb.
A—+— B
C—+—+—D

Poan thing AB bang % doan thang CD.

Tac gia da 1am rd duge 3 cach tiép can khai niém phan sb. Trong d6, cach 1 va 2
tuong dong vo6i 2 duge néu ra trong lich su. Cac cach ti€p cén nay s€ dugc soi sang
trong SGK Toan ¢ tiéu hoc bén dudi day.

2.2.2 Phdn sé trong SGK Toan hién hanh ¢ bdc tiéu hoc

Day hoc phéan s6 ¢ Tiéu hoc nhim cung cép cho hoc sinh mot loai sé méi, biéu
dién duoc thuong dung cua hai sé ty nhién, ciing nham dap tng nhu cau biéu dién
chinh xéc cic s6 do dai lugng trong doi song thyc tién. Phan s dugc chinh thire
dua vao giang day mot cach day du ¢ chuong trinh toan 16p 4. Day hoc phén sO
trong Toan 4 1a sy tlep nbi mach klen thire vé phan s6 & 16p 2 va 16p 3, dong thoi
lam co s viing chic dé day hoc vé phan s6 thap phan, hdn sb ¢ 16p 5. Tir d6, SGK
hé théng hoéa va hoan chinh toan b ndi dung day hoc phan sb6 & Tiéu hoc, chuan bi
cho day hoc sb thap phan.

a. Cach tiép can phan sd trong SGK Toén 2 va Toan 3 (2006) hién hanh

Chuong trinh Toan 2 giéi thi¢u cac phan $6: , —» —, —. Irong khi do,

W | —

1
3

N | —

SGK Toén 3 cho HS 1am quen v&i cc phan s don vi — v6i n<10.
n

Trong bai “Phép chia”, cac tac gia SGK Toan 2 (tr.107) trinh bay khai niém “phan
bdng nhau” cua mot don vi. O O O

O 0O 0O

6 6 chia thanh 2 phan bang nhau, mdi phan c¢6 3 6. O ddy, nguoi ta chi ngdm 4n

gidi thiéu vé khai niém “phdn bang nhau” chtt khong gidi thidu truc tiép vé phan
s6. SGK cling dua thém nhiéu bai tap theo kiéu tiép can so sanh sb luong cua mot
bd phén cua tip so vdi toan tap hop d6. Chinh vi 1€ d6, chung ta co6 thé goi tén cach
tiép can nay 1a “tiép cdn kiéu tdp hop”.

Lép 3 mang lai cho HS cach tiép can phan s6 don vi theo dién tich ciia mot s6 hinh
co ban nhu hinh vuéng, hinh chit nhat. Cac hinh nay dugc chia thanh cac phﬁn
béng nhau, nguoi ta tic dong dén mot sb phﬁn nao do, tr d6 1am nay sinh khai
niém phan $0. Chéng han, mot bai tdp dugc dua ra trong SGK Toan 3 (tr.25) nhu
sau:
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@ D3 t6 vao % hinh nio?

Hinh 1 Hinh 2 Hinh 3
Tom lai, SGK Toan 2 va 3 chi d& cap dén cac phan sé don vi. Tuy nhién, cic tac
gia khong néu tén phan sé ma chi dé cap mot cach 4n tang thong qua khai niém
“phan bang nhau”. Phan sb dugc xem nhu 14 “cong cu ngam dn” dé giai quyét

dang toan “Tim m¢t trong cac phan bang nhau cua mot s6”.

b. Céch tiép can phan sb trong SGK Toén 4 (2006) hién hanh

SGK Toan 4 (tr.106) hinh thanh khai niém phén s6 nhu sau:
Chia hinh tron thanh 6 phan bang nhau, té mau vao 5 phan. Ta néi: Pa té mau
vdo ndm phan sau hinh tron.

A 5 \ - A ,
Ta viét: g doc la nam phan sau.

5 . .5 .z 2
Ta goi g la phan so. Phan so g co tir so la 5, mau so la 6.

Mau s6 la s6 tw nhién viét dudi ddau gach ngang. Mau sé cho biét hinh tron
dwege chia thanh 6 phan bang nhau. Tir s6 la s6 tw nhién viét trén gach ngang. Tir
$6 cho biét 5 phan bang nhau da dwoc té mau.

Nhu vay, SGK Toan 4 gi6i thi¢u khai niém phan sb qua viéc chia cai toan thé
thanh b phan bang nhau. Sau d6, ldy a phan trong téng s6 b phan d6. Nhu vay co

. a
duoc phén so Z
Céch trinh bay nay phu hop vé6i cach dugc dé cap trong lich sir ctia phan sb. SGK

Toén 4 khong dua ra dinh nghia chinh thirc ctia phan s6 theo cach tiép can nay. O
day, chiing toi co thé phat biéu nhu sau: Phan s6 1 cap s tht ty (a, b) trong d6 a,
b la céac sb ty nhién va b=0, b chi sb phﬁn béng nhau ma don vi tron ven duogc
chia ra va a chi s6 phan bang nhau da lay. Pinh nghia nay dugc cu thé nhu sau:

1 chia cho b, ta duoc %

Tiép dén, l4y a lan sb hang l, turc l+l+...+l=E
b b b b b

a so hang
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Thém vao d6, SGK Toan 4 (tr.106) con néu 1én cach viét mau s, to sb va diéu
kién ctia mau sé thong qua nhan xét sau: “Moi phdn s6 c6 tir s6 va mau s6”. Tik 56
la s6 tw nhién viét trén gach ngang. Mau s6 la sé tw nhién khdc 0 viét duéi gach
ngang”.
Ngodi ra, SGK Toén 4 (tr.108) con tiép can phan so nhu 14 két qua ctia phép chia
clia hai s6 ty nhién ma s chia khac 0 thong qua bai “PHAN SO VA PHEP CHIA
SO TU NHIEN™:

“Cé 3 cdi banh, chia déu cho 4 em. Hoi moi em dwege bao nhiéu phan cia cdi

banh”. SGK trinh bay: 3:4 = %

Hodc “Cé 5 cdi banh, chia déu cho 4 em. Héi méi em dwoc bao nhiéu phdn clia
cai banh”. SGK Toan 4 trinh bay: 5:4 = %

Pén day, ta thay duoc cach gidi thiéu phan s c¢6 su phdi hop cta 2 cach ma da
duoc dé cap trude do: Xuét phat ttr nhu cau thyc té va nhu cau cua ndi bd toan hoc.
Nhu cau thyc té & chd: SGK Toan 4 dua ra tinh huéng nhu trén co tir thyc tién
cudc séng. D6 1a két qua cua nhitng phép chia khong hét. Chimg to, trong thuc té
c6 nhitng tinh huéng cho phép 1am nay sinh khai niém s6 méi — phan sé.

Nhu cau ndi bd toan hoc ¢ chd: Khai niém phan s6 ra doi cho phép thuc hién moi
phép chia thong qua nhan xét sau trong SGK Toan 4 (tr.108): “Thuong cua phép
chia s6 tw nhién cho s6 tw nhién (khdc 0) co thé viét thanh mot phan $6, tir $6 1d 56
bi chia va mdu so la s6 chia’. Ngam an sau d0, phan s6 ra doi con c6 mot ¥ nghia
khac. N6 cho phép moi phwong trinh dai s6 dang bxx=a ludén co nghiém. Vay
phéan sb 1a thuong diung cta phép chia mot s6 tu nhién a cho sb tu nhién b, b=0.
Trén tap hop sb méi (Q”) phép chia sb ti nhién a cho s6 tu nhién b, b %0 luén luén
thuc hién duoc (dong kin dbi voi phép chia) va tap hop Q” chita mot bo phan dang
chu v6i N,

Hon nita, cach tiép can phan s dua trén phép chia to ra hiéu qua hon cach tiép
trude d6 vi gioi thidu thém phan sé khong thuc sy (phén s tir s6 16n hon mau sd).
Bén canh do, tac gia ciing néu 1én moi quan hé ctia mot phan tir cua tap N véi tap
s6 Q" (SGK Toan 4, tr.108) : “Moi s6 tw nhién cé thé viét thanh mét phén sé cé tir
s6 la s6 tir nhién d6 va c6 mau sé bang 1”. Moi quan hé nay sé& to ra rat hiru dung
khi thyc hién cac phép tinh sau nay.

Tiép 6, can day HS tinh chit co ban cia phan sd, SGK Toan 4 trinh bay chu dé:
phan sb bang nhau. Kién thirc nay rat can thiét cho viéc hoc quy déng mau sb cac
phan sd, so sanh hai phan sd, 1am tinh v&i cac phan sé. Phan sb bang nhau duoc
tac gia gidi thiéu qua mo hinh truc quan:

Chia hai bang gidy bang nhau. Bang gidy thir nhat duoc chia thanh 4 phan, iy 3
phan. Bing gidy thi hai duoc chia thanh 8 phan, 1ay 6 phan nhau.
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T
[0 .

Ta duoc 3:é, vO1 nhan xét r?lng: &:Q; E:E Rut ra két luan: E:g
4 8 4x2 8 8:2 4 4 8
Bai “Phan s bang nhau” danh dau cach tiép can phéan s6 dya trén ly thuyét tap hop
(da dugc dé cap trong phan lich str) mot cach khong twdng minh.
Chung t6i nhan thiy chwa dé cap cach tiép can bén duéi ddy ma dugc nhic dén rat
nhiéu khi day hoc s6 tu nhién.
Viét tiép phén sb thich hop vao chd chim:

I I I I I
I I I I
1 2

010
Céch tiép can nay co thé duoc goi 1a 1a cach tiép can tia s6. N6 c6 hidu qua trong
cac bai tap so sanh cac phan sd. Ngoai ra, no cho thiy tap hop Q" 1a tap hop sb tru

v

mat, khac véi tap hop sb roi rac N, tirc trén [0, 1] khong ton tai s6 tu nhién nao
nhung c6 rat nhiéu phan sd.
Ngoai ra, SGK Toén 4 (tr.146) con dé xuét thém cach tiép can ti s6 qua bai “Gidi
thiéu ti s6”:

“ Mot doi xe co 5 xe tdi va 7 xe khach.

A ve N 4 , . 5
Ta noi: Ti so cua so xe tdai va so xe khach la 5 : 7 hay rE

Ti 56 ciia s6 xe khdch va sé xe tdila 7 : 5 hay Z ”

Gidng nhu céach tiép can duya trén phép chia, cich tiép can ti s6 cho phép gi6i thidu
c4 hai loai phan sb: phan s6 thuc sy va phan s6 khong thyuc sy. Tuy nhién, doi khi
n6 dan dén hiéu nham ciia HS khong phan biét duge phan s6 va ti so.

Nhan xét:

Phan s6 duoc nghién ctru ¢ 16p 2, 16p 3 & goc d6 an tang. Khi d6 né chi duge xem
nhu 13 “céng cu ngam an” dé giai quyét cac tinh hudng. Trong khi d6, & 16p 4 phan
s6 dugc nghién ctru nhu 1a mot “doi twong” twong minh. HS chinh thirc duge tim
hiéu n6 qua cach hinh thanh khai niém, nghién ctru cac tinh chat co ban, cac phép
tinh. Tir 6, phan sb trd thanh “cong cu tuwong minh” dé giai quyét cac kiéu nhiém
vu c6 lién quan.

3 KET LUAN

Nghién ctru sy chuyén d6i su pham trong day hoc khai niém phéan s cho thay
duogc su khac nhau gitra cac cap do tri thirc. Phan so dugc tiép cén trén tu twdng so
phan / cai toan the, theo phép chia hai so ty nhién, tia so, ti s0,...SGK cling chuyén
tai dugc sy can thi€t phai co phan so: xuat phat tir nhu cau thyc té cudc song va
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nhu ciu cta ndi bd toan hoc. Nhd d6 ma GV ¢6 nhiéu lya chon trong viéc thiét ké
céc tinh huong thich hgp d¢ giang day.

Tém lai, nghién ctru chuyén (101 su pham trong day hoc toan la rat can thiét. Boi 18,
no s& gitip GV hiéu 16 hon vé van dé toan hoc trong lich sir va ¢6 thé gop phan
nang cao hiéu qua giang day toan cua minh.
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