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NGHIEN CUU SAI LAM CUA NGUOI HQC
TU CACH TIEP CAN CUA “HQP PONG DAY HQC”
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TOM TAT
Lam thé nao dé dw dodn sai lam lién quan dén mét doi twong tri thure xdc dinh ma
nguwoi hoc pham phdi va xdc dinh nguon goc cia nhing sai lam dy?
Tw goc do cua khai niem “hop d(fng day hoc”, thong qua mot vi du cu thé lién quan
dén doi twong tri thirc “phdn phoi chudn”, bai bdo trinh bay mét phiong phdp nghién civu

cho phép tra loi cac cdu hoi trén.

Tir khéa: sai 1am, hop dong day hoc, phan phdi chuan.
ABSTRACT
Studying learners’ mistakes through the “teaching contract” approach
How to predict possible mistakes related to a certain knowledge that learners usually

make and how to figure out their causes?

From the concept of “teaching contract” and based on the one specific example

related to

“normal distribution” of knowledge,

the article presents a research

methodology that will be able to answer to the question.
Keywords: mistakes, teaching contract, normal distribution.

1. Phwong phap luin nghién ctru

Mot quan ni¢m dugc thira nhéan
rong rai trong cong dong cac nha nghién
ctru Ii luan day hoc (DH) 1a nhiéu sai lam
cua hoc sinh (HS) khong mang tinh riéng
biét; trai lai, kha phd bién, va khong ngiu
nhién pham phai, ma co thé du kién
truge, co thé giai thich dugc. Nhiing sai
1Am d6 14 biéu hién cua kién thirc. Chung
c6 thé 1a nhitng yéu t6 cho phép cac nha
dao tao nhin lai hoat dong ctiia minh.

Pé xac dinh ngudn gbc cua sai 1am,
ta co tiép can it nhat tir hai phia.

Mot mat, nghién ctru lich st hinh
thanh tri thuc gitp ta lam sang té nhiing
chudéng ngai khoa hoc luan gin lién véi
n6, nhitng chudng ngai ma ngudi hoc bat

"NCS, Trwong Dai hoc Sw pham TPHCM,
ThS Pai hoc Y Dwoc TPHCM
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budc phai trai qua trén con dudng chiém
linh tri thac do.

Mit khac, nghién ctru hé théng DH,
cu thé hon 14 nghién ctru quan hé cia thé
ché DH véi @i tugng tri thic ciing cho
phép ta du kién dugc nhiing sai 1am co
thé hién dién & ngudi hoc — mot thanh
vién chu chét cua hé thong.

Chinh quan hé thé ché nay da anh
hudéng quan trong lén quan niém cua
ngudi day (mot thanh vién chu chot khac)
va ngudi hoc vé tri thirc.

N6 ciing ngam an hinh thanh nén
nhitng quy tic ma ca hai thanh vién chu
chét nay déu tuan theo. Nhitng quy tic ay
tao nén “hop dong day hoc” va nhiéu khi
d6 1a ngudn goc cua sai 1am gap & ngudi
hoc.
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1.1. Quan hé thé ché va quan hé cd
nhdn

Khai niém quan hé R(I, O) cia thé
ché 1 doi véi tri thirc O duge Chevalard
dua vao dé mé hinh hoa céc tac dong qua
lai ma I c6 v6i O. N6 cho biét O xuét
hién & dau, nhu thé nao, ton tai ra sao, cd
vai tro gi,... trong L.

Quan hé R(X, O) cua ca nhan X voi
tri thitc O dugce dng dung dé néi vé cach
X nghi vé O va str dung O.

Vi¢c hoc tap cia ¢4 nhan X vé ddi
tugng tri thirc O chinh 13 qué trinh thiét
1ap hay diéu chinh mdi quan hé R(X, O).
Hién nhién, trong truong hop I 1a thé ché
day hoc thi quan hé R(I, O) luén dé lai
dau 4n trén R(X, O) néu X 1a mdt thanh
phan cia I — du & vi tri nguoi day hay
ngudi hoc. Vi thé ma trong thé ché nay
viéc nghién ctru R(X, O) phai gan lién
v6i viée lam ro quan hé R(1, O).

1.2. Té chirc todn hoc

Lam thé nao dé 1am rd quan hé R(J,
0)?

Ciing theo Chevallard, moi hoat
dong xa hoi déu co thé phan tich thanh
cac praxéologie dugc hinh thanh tu
nhitg kiéu nhiém vu xac dinh. MOdi
praxéologie 1a mot bo gdm 4 thanh phan
[T, 1, 0, ©], trong d6 T 1a mot kiéu nhiém
vu, T 1a ki thuat cho phép giai quyét T, 0
la cong nghé giai thich cho ki thuat t, ®
1a 1i thuyét giai thich cho cong nghé 6.
Mot praxéologie ma cac thanh phan déu
mang ban chét toan hoc duoc goi la mot
praxéologie toan hoc hay mét to chuc
toan hoc.

Lién quan dén O, trong I c6 nhiing
praxéologie nao? Chung dugc hinh thanh

tr kiéu nhiém vu nao? Nhiing ki thuat
nao dugc xay dung? Ki thudt nao dugc
uu tién st dung?... Chinh viéc lam 1o cac
t6 chtrc toan hoc lién quan dén O s& cho
phép ta vach rd mbi quan hé R(I, O) cia
thé ché I d6i véi tri thirc O.

1.3. Hop d&ng day hoc (HDDH)

HDDH 1a khai niém dugc st dung
v6i muc dich mé hinh hoa cac quyén loi
va nghia vu ngam an cia gido vién (GV)
cling nhu cua HS d6i véi mot dbi twong
tri thirc dem ra giang day. Cu thé hon, d6
1a “tap hop cac quy tic xac dinh, thuong
12 ngdm 4n, c6 thé phan nhé mot cach rd
rang thanh nhimng diéu khoan ma mdi bén
(thdy gido va HS) co6 trach nhiém thuc
hién nghia vu cua bén nay ddi véi bén
kia” [9].

Can phai nhdn manh rang d6 la
nhitng quy tic ddc thi cho tri thirc gidng
day chi khong phai 1a nhiing quy tic
chung chung nhu kiéu “gid hoc toan thi
phai mang theo day du sach giao khoa,
vo ghi, may tinh, thudc ké”, hay “phai
ghi vao v nhitng gi GV viét bang phan
mau hodc dong khung trén bang”, v.v. ...

Céac quy tic cuia HDDH dugc hinh
thanh nhu thé nao? Ta co thé tim thiy
cau tra 101 dau tién trong phat biéu sau
cua G. Brousseau, 1980:

“... HS hiéu tinh huéng duogc gisi thigu,
nhiing cau dugc hoi dat ra, nhitng thong tin
dugc cung cap, nhiing rang budc phai tuan
theo, thong qua nhitng gi giao vién thuc hién
lap di lap lai - co y thirc hay khong trong thuc
tién giang day ciia minh”.

Vay thi cai gi cho phép GV thuc
hién nhiing hoat dong nay ?

Véi tu cach 1a mot thanh phan chu
chét cta thé ché DH 1, cach ma GV nghi
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vé O, sit dung O duong nhién chiu sy chi
phdi cua I. Chang han, d6i véi kiéu
nhiém vu T, néu nhu mét ki thuat T nao
do6 da duogc I uu tién, viéc su dung 7
thanh thao dugc I xem 1a mot ki nang can
dat & HS, thi khong co6 1i do gi d& GV
khong tap trung vao t trong DH. Nhiing
quy tic ngdm 4n quy dinh cai GV duoc
phép lam va can phai lam dugc hinh
thanh tor R(I, O). Nhu vay, nghién ctru
quan hé thé ché R(I, O) thong qua viéc
phan tich céc t6 chirc toan hoc dugce trinh
bay, nhirng bai tdp dugc gidi hoac uu tién
giang day trong sach gido khoa s€ cho
phép ta du doan vé sy ton tai ciia nhiing
quy tic nao d6 ctia HPDH. Hién nhién,
day chi 1a mot trong nhitng nhan té anh
hudéng. Vi mdi ca nhan X déu hoat dong
trong nhiéu thé ché nén quan hé R(X, O)
c¢6 thé chiu anh huéng cta nhiéu thé ché
khac nhau.

Lam thé nao dé xdc dinh cdc hié¢u
lwc cia HDDH

Mot phuong phap nghién ctru hi¢u
luc cia HPDH 1a tao ra su bién loan
trong hé théng giang day, sao cho co thé
dit cac thanh vién cha chét (GV, HS)
trong mot tinh hudng khac la - duoc goi
1a tinh huéng pha v& hop dong.

Pé tao ra nhitng tinh hudng pha v&
hop ddng, ngudi ta ¢ thé tién hanh cac
cach sau:

- Thay dbi diéu kién str dung tri thirc;

- bat HS ra ngoai pham vi cua tri
thirc dang ban dén hodc nhiing tinh
huéng ma tri thirc d6 khong giai quyét
duoc;

- bat GV trudéc nhiing ung xu cua
HS khong phu hop véi nhitng diéu ma
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GV mong doi. Chang han d6 1 nhiing
cau tra 1i khac la cho mot tinh huéng.

Thiét ké nhimng tinh huéng nhu vay
va quan sat ung xt cua HS, GV, phan
tich san pham (1i, viét) ma ho tao ra la
cach dé nhin thay hiéu luc cta hop dong.
Viéc cac quy tic hop dong van chi phdi
ung xu cua ho chung té su ton tai cua no.
Hoat dong thiét ké va phan tich nay cua
nha nghién cou dugc goi la hoat dong
“thuc nghi¢m”.

Phuong phéap luén trinh bay ¢ trén
s& dugc ching toi thuc hién nham muc
dich nghién ciru sai 1dm lién quan dén
phan phdi chuan (PPC) thuong gip & SV
Dai hoc Y Dugc TPHCM trong vi¢c giai
quyét nhimg van dé thuéc pham vi nghé
nghiép cua ho.

2.  Xiac dinh cac quy tic cia hop
dong lién quan dén Phan phoi chuin

O day, doi twong O 1a “Phan phdi
chuan”, thé ché I 1a thé ché DH Xac suat
— Théng ké (XS-TK) & Pai hoc Y Dugc
TPHCM. Gido trinh ma ching t61 phan
tich, ki hiéu Y, la “Gido trinh XS-TK ”
duoc str dung boi 1.

Nhu di noi, viéc phan tich cac to
chtc toan hoc lién quan dén O gilip ta
xac dinh mot s6 quy tic cia HDDH: mbi
c4 nhan c¢6 quyén lam gi, khong cé quyén
lam gi, ¢6 thé sir dung tri thic O ra sao.

Duéi day ching toi s& tom tit két
qua thu dugc tir viée phan tich mbi quan
hé cta thé ché T véi ddi tuong O. Ban doc
c6 thé tim thay chi tiét trong bai bao Moi
quan hé thé ché véi PPC trong day va
hoc XS-TK o truong Pgi hoc Y Duoc
TPHCM [1].



Tap chi KHOA HOC BHSP TPHCM

Dao Hong Nam

Lién quan dén O, ¢6 ba kiéu nhiém
vu dugc dua vao gido trinh Y.

T,, : Udc lugng khoang tin cay

T, : So sanh hai ti 1€

Tsste: So sanh hai trung binh.

PPC 1a nén tang cho hau hét cac suy
dién théng ké. Dic biét, tinh chuin cua
dir liéu (DL) 12 mot yéu t6 quan trong can
tinh dén khi giai quyét nhimg van dé lién
quan dén bai toan udc lugng khoang tin
cay hay kiém dinh (KP) gia thuyét thong
ké. Li¢u sinh vién (SV) Y Dugc c6 y thuc
dugc diéu d6 ?

Tap trung vao cau hdi nay, chung
to1 da dac bi¢t quan tam dén td chirc toan
hoc duoc hinh thanh tir mot kiéu nhiém
con cua Tsgrp, cu thé 1a kiéu nhiém vu so
sanh hai trung binh thuc nghiém doc ldp
bang KP t khi chwa biét phwong sai.
Chuing t6i dung ki hi¢u Ty, dé chi kiéu
nhiém vu nay. Pay la kiéu nhiém vu
thuong gip nhét trong cac bai toan thong
ké y hoc [4]. Ddi véi kiéu nhiém vu nay,
cac phép KD tham sb luén yéu cau DL
quan sat co PPC.

Ki thuat giai quyét dugc hinh thanh
trong Y gom céc budc sau:

- Pat gia thuyét Hy: X1 va Z khac
nhau khong y nghia,

- Tinht,

- Két lugn.

Giai thich cho ki thuat trén 1a cac
yéu tb cong nghé - 1i thuyét sau:

X - X,
Osrs - t = —=—= ~ Student(df)
. /31 S2
__l’__
n n,
n n
voi df = ) o (Satterthwaite,
S ﬁ
o) ()
1'11-1 * 1'12-1
1946)
X, - Xy

hodc t = ——==== Student(df) véi df =
/1.1
S\ |+t
n,; n,

n; + n, - 2 néu hai phuong sai dong nhat
va
2_ (n;-1)st + (ny-1)s3
n+n-2
Mién bac bo Hy 13 t > C = ty,(df)
Phan tich ki thuat dugc dua vao dé
giai quyét kiéu nhiém vu 77"
t6i thdy van dé KP tinh chuan ctia DL
khong dugc dit ra. C6 18 vi thé ma kiéu
nhiém vu “KD tinh chuin cia day DL”-
mot budc can thiét trong ki thuat giai

A TN-TN
quyet T,
TIN-TN

mot cach tach biét vo1 T,

2 2
S1=S, =S

, chung

du co6 duge Y dua vao (theo
) nhung da
khong cho thy 1i do ton tai ctia no. Tat
cd cac vi duy, bai tdp lién quan dén

IN-TN
TSSTB

PPC.

Phan tich nay cho phép chiung t61
nghi dén su ton tai ctia quy tic thir nhat
cua HDDH:

R;: SV khong co trach nhiém KD
tinh chudn ciia DL khi thuc hién kiéu

. A IN-TN
nhiém vu Ty,

déu chi xem xét nhitng DL co
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Hon thé, trong cac bai toan KD gia
thuyét thong ké, theo quy dinh cua
chuong trinh va céach trinh bay cua gido
trinh Y, chung toi nhan thay thé ché I chi
cht y dén phép kiém hai dudi. Phép kiém
mot dudi xuét hién ridt mo nhat, né chi
dugc nhic dén trong phan chu y ciia mot
vi du.

Qua phan tich cac vi du va bai tap
dugc trinh bay trong Y, theo chung toi,
ton tai mot quy tic thir hai cia HPDH:

R>:SV luén sir dung phép kiém hai
dudi khi thuc hién KP gid thuyét thong
ke.

KD hai dudi thi thich hop trong da
sd cac truong hop nhung néu ¢6 1i do rd
rang thi st dung KD mdt dudi vi KD mét
dudi c6 kha niang cho két qua co ¥ nghia
hon mic du ching van c6 nguy co sai
1am [8].

Chang han, sau nhiéu lan do ndng
do (%) HbAlc ctua hai nhom: nhém bi
tiéu duong va nhom khong bi tiéu dudng
ta thdy nong d6 HbAlc ciia nhom bj tiéu
duong cao hon nhom khéng bi tiéu
duong. Khi do, st dung KD mot dudi co
kha niang cho két qua co6 ¥ nghia hon
trong viéc tra 101 cau hoi ciia tinh huéng 1
ma chung toi trinh bay & phan sau.

Pé biét két qua KP co y nghia
théng ké thuc sy hay khong, Kb mot
dudi hay hai dudi co6 y nghia hon, can
dua vao gia tri p (p_value) va yéu tb
Bayes (Bayes factor) [11]. Do khuén kho
c6 han cua bai bdo nay nén chung t6i xin
trinh bay van dé nay trong mét dip khac.

Nhu vay, phan tich quan h¢ R(I, O)
da cho phép chung t6i hinh thanh nén gia
thuyét vé su ton tai ctia hai quy tic trén.
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3. Kiém dinh cic quy tic ciia Hop
dong day hoc: modt nghién ciru thuc
nghiém

Pé kiém chung hai quy tic ciia hop
dong ndi trén, chung toi sé tién hanh thuc
nghiém trén 16p hoc voi dbi tuong SV
nam th hai khoa Y, va SV nam thu hai
hé Cir nhan cac nganh xét nghiém, ki
thuat hinh anh, diéu dudng, X quang, giy
mé hdi stre (Khoa 2010)

3.1. Mo ta thwe nghiém

Chiing t6i phat cho mdi SV mét bo
cau hoi. SV lam viéc ca nhan trén bo cau
hoi nay véi thot gian 90 phit sau do thu
lai bai lam cua SV dé phan tich. Thuc
nghiém dugc tién hanh véi cdc ciu hoi
nhu sau:

Tinh hudng 1: Nong d6 HbAlc (%)
cho biét mirc dudng huyét trung binh cta
mot nguoi trong 2-3 thang vira qua. Xét
nghiém nong d6 HbAlc dé theo ddi su
kiém soat duong huyét, gitp bénh nhan
va bac si didu tri danh gia duoc dudng
huyét c6 kiém soat tot hay khong trong
thoi gian vira qua. Chung t6i tién hanh
ldy miu xét nghiém nhu sau:

Nhém 1: Gom 27 bénh nhén bj tiéu
duong type 2 dugc ghi nhan tai phong xét
nghiém Bénh vién N trong thang 8-9 nam
2010:

6.4, 64,54, 6.0, 6.2, 8.1, 1.6, 7.1,
74, 6.1, 72,72, 66,79, 6.5, 6.8, 8.4,
7.5, 6.6, 7.7, 5.9, 7.6, 7.3, 10.6, 6.6, 6.1,
5.6.

Nhom 2: Gém 27 nguoi binh
thuong (khong bi tiéu duong):

5.1,5.3,5.0,55,55,5.7, 54, 5.6,
54,5.1,53,62,59,5.1, 53, 5.8, 5.9,



Tap chi KHOA HOC BHSP TPHCM

Dao Hong Nam

6.0, 6.2, 53, 54, 5.0, 5.1, 5.3, 6.9, 5.9,
5.6.

Cau héi: Nong d0 HbAlc cua
nhirng nguoi bi tiéu dudng (nhém 1) ¢o
cao hon ndng do nay & nhiing nguoi binh
thuong khong (nhom 2)? (a =0,05)

Tinh hudng 2: Mot nghién ciu
nhim so sanh ndéng d6 lysozyme
(lysozyme la mgt enzym c6 dac tinh tiéu
diét vi khuan va chéng lai mot sb virut)
giita hai nhom bénh nhan. Nhém 1 gém
29 bénh nhan, nhém 2 gém 30 bénh nhan
tudi tir 20 dén 60. S6 lidu nhu sau: [12]

Nhém 1: 0.2, 0.3, 0.4, 1.1, 2.0, 2.1,
3.3, 3.8, 45, 48,49,5.0,53, 75, 9.8,
10.4, 10.9, 11.3, 12.4, 16.2, 17.6, 18.9,
20.7,24.0, 25.4, 40.0, 42.2, 50.0, 60.0.

Nhoém 2: 0.2, 0.3, 0.4, 0.7, 1.2, 1.5,
1.5, 1.9, 2.0, 2.4, 2.5, 2.8, 3.6, 4.8, 4.8,
54,5.7,58,7.5,8.7,8.8,9.1, 10.3, 15.6,
16.1, 16.5, 16.7, 20.0, 20.7, 33.0.

So sanh ndéng do lysozyme trung
binh trong hai nhoém trén (a0 =0,05).

Ca hai tinh hudng dugc ching toi
thiét ké & d6 cac quy tic ngam an cua
hop dong khong con duoc dam bao,
chung t6i dat SV vao cic tinh hubng
khong quen thudc nhu ho gip trong 16p.
Pay 1a cac tinh hudng ngit quing hop
dong vi:

- DL ma chung t6i dua ra khong co
PPC.

- Phuong sai hai miu khong dong
nhat trong mdi tinh hubng.

- Yéu ciu cua tinh huéng 1 khong
con thich hop véi phép kiém hai dudi, no
phu hop v&i phép kiém mot dudi [8].

Pé KP tinh chuin ctia DL, phuong
phap don gian nhat 1a v& biéu do tan sb.

Néu DL c6 PPC thi tan sé cao nhét tap
trung & gitta va thap dan vé hai bén.
Ngoai ra, ¢ thé dung cac phuwong phap
khéc nhu: KD Chi binh phuong (CBP)
[4], KD Kolmogorov-Smirnov khi c¢&
mau n > 50, KD Shapiro-Wilk khi c&
mau n < 50 [3, 5].

Trong thé ché I, KP tinh chuan cua
DL 1a mdt bai toan doc 1ap va duogc thuc
hién bé1 KD CBP. Bay khong phéi la
viéc bat budc khi giai quyét kiéu nhiém
vu Te™ vi @é thuc hién KD CBP phai
chia DL thanh timg 16p, din dén sai sb
khi tinh toan [2]. Mt khac, KD CBP rat
phtrc tap va mét nhiéu thoi gian tinh toan
nén nd da bi bé qua trong céac vi du va bai
tap cua gido trinh Y.
3.2. Phén tich tién nghiém tong qudt

a. Cdc chién lwgc cé thé

e S;: Dung phép kiém t mét dudi
khéng KD tinh chudn ciia DL nhie sau:

Dit gia thuyét

Ho: i <y

Hiip >,

X - Xy

Néu H ding thi t = —— ~
s
n, nm
n, n
& @
n; n

1'11-1 * 1'12-1

Student(df) voi df =

(Satterthwaite, 1946)
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X - X,

hodc t = ——==== ~ Student(df) v&i df
/1,1
S\ |+t
n,; n,

=n, + n, - 2 néu hai phuong sai dong
nhat va
2 _ (ny-1)st + (np-1)s3
n;+n,-2
Mién bac bo Hy 13 t > C = t,,(df)
e S, Dung phép kiém t mét dudi cé
KD tinh chudn ciia DL
- KD tinh chuin cia DL bang KD
CBP hoic dua vao biéu do tan sb;
- Thuc hién giéng S, néu DL ¢6 PPC;
- Néu DL khong c6 PPC: Két luan
khong thé so sanh hai trung binh bang
KDt.
e S;: Ding phép kiém t hai dudi
khéng KD tinh chudn ciia DL
- Dit gia thuyét Hy: X1 va Zkhéo
nhau khong y nghia;
- Tinh t nhu chién lugc Sy;
- Mién bac bo Hy 1a [t | > C = t,(df).
e S,: Ding phép kiém t hai dudi cé
KD tinh chudn ciia DL
- KD tinh chuin cia DL biang KD
CBP hoic dua vao biéu dd tan s.
- Thuc hién giéng Ss.
b. Bién didactic
Nhiing bién sau day da dugc chung toi
tinh dén khi xdy dung cac bai toan thuc
nghiém:
e Bién V,: Céch dit cau hoi.
Céach dat cau hoi ¢ tinh huéng 1
pht hop voi phép kiém mét dudi vi
mudén danh gia xem ndéng do HbAlc
trong nhom 1 c6 cao hon trong nhom 2
hay khong.

2 _
1=

si=si=s5
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Con trong tinh hudng 2, phép kiém
phu hop 12 phép kiém hai dudi vi tinh
huéng chi yéu cau danh gia su khac biét
vé ndng do lysozyme hay khong cia hai
nhom, khong yéu cau tra 10i nhém nay cé
cao hon hodc thp hon nhom kia khong.
(8, 12].

e Bién V,: Ban chit cia DL. Bién
nay co hai gia tri

- V,,: DL tuan theo PPC,
- V,,: DL khong tuan theo PPC.

Trong ca hai tinh hubng, chung toi
déu chon bién V,,: DL khong tuan theo
PPC.

Trong tinh hudng 1, da SV c¢6 Kb
hay khong KD tinh chuan caa DL thi két
qué cua tinh hudng van dung vi két qua
KD t phi hop v6i két qua cua cac KB phi
tham s6 (khong can diéu kién DL co
PPC). Tuy nhién, ¢ tinh hudng 2 néu SV
khong KD tinh chuan ciia DL ma thuc
hién ngay KD t s& cho ra két luan sai.
Trong trudng hop nady, SV phai thuc hién
hoan chuyén DL dé dua DL vé PPC hoic
sir dung KB phi tham sb khi DL khong
tuan theo PPC. Céac phép KD phi tham s6
chi nén dung khi khong thé hoan chuyén
dugc DL theo PPC vi nhuoc diém cua
cac phép kiém nay 1a kha ning tim ra su
khéc biét kém, khong manh nhu cac phép
kiém c6 tham sb. [3]

Viéc hoan chuyén DL vé PPC hoic
sit dung KP phi tham s6 khong duoc
trinh bay trong gido trinh Y nén néu DL
khong c6 PPC, SV s€ hoac 1a van thuc
hién KD t nhu da ndi trén va cho két luan
sai hodc 1a két luan DL khéng thoa diéu
kién cia KD t nén khong thé so sanh
dugc hai trung binh.
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e Bién V;: Phuong sai dan sd', ¢o
hai gia tri

V;: Phuong sai di biét,

V;,: Phuong sai chua biét.

Néu phuong sai di biét thi dung
KD u, néu phuong sai chua biét thi ding
KD t dé so sanh hai trung binh. [4]

Trong ca hai tinh hudng nay, chiing
t6i déu chon bién V3,: Phuong sai chua
biét.

3.3. Phan tich tién nghi¢m tinh huong 1

Tinh hubng duoc thiét ké dé KD hai
quy tic cia HPDH R, va R,. Chung toi
chon bién V,,: DL khong tuan theo PPC.
Ching t6i mudn biét SV c6 KP tinh
chuan cia DL hay khong trude khi thuc
hién KB t. Néu SV khong KD tinh chuan
ma thyc hién ngay KD t sé cho phép
khang dinh quy tic R,. Ngoai ra, dé tra
101 cau hoi cua tinh huéng 1 “Nong do
HbAlc (%) cua nhing ngudi bi tiéu
dudng c6 cao hon néng do nay & nhiing
ngudi binh thuong khong?”, phép kiém

pht hop 13 KD mét dudi. Néu SV khong
chu ¥ dén diéu nay ma thuc hién KD hai
dudi s& cho phép chung t6i khang dinh
quy tic R,.
a. Cau trd loi dung

Pé so sanh nong do HbAlc trong
hai nhom trén, trude hét KD tinh chuin
ciia DL bang KD Shapiro-Wilk cia phan
mém R.

Nhom 1:

shapiro.test(X1)

Shapiro-Wilk normality test

data: X1

W =0.8301, p-value = 0.0004768

KD cho thidy X1 khéng co6 PPC vi p
< 0,05 (Hinh 1)

Nhoém 2:

shapiro.test(X2)

Shapiro-Wilk normality test

data: X2

W =0.905, p-value = 0.01747

KD cho thdy X2 khong c6 PPC vi p
< 0,05 (hinh 2)

Histogram
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Std. Dev. =138
N =27
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Két qua KD tinh chuan cta DL cho
thiy X1 va X2 déu khong tuan theo PPC
(p < 0,05) nén khong thé dung KP t dé so
sanh hai trung binh. Trong truong hop
nay c6 thé hoan chuyén DL vé PPC hoic
sir dung KB phi tham s Wilcoxon bang
phan mém R dé KD gia thuyét nhu sau:

Hy: Khong c6 su khac biét vé né)ng
do HbAlc trong hai nhom trén,;

H,: Néng do HbAlc trong nhom 1
cao hon nhom 2.

wilcox.test(X1, X2)

Wilcoxon rank sum test
continuity correction

data: X1 and X2

W = 680.5, p-value = 4.623e-08

alternative

with

hypothesis: true
location shift is not equal to 0
Vi p < 0,05 nén ¢6 co s dé bac bo
Hy
Két Iugn: Nong do HbAlc trong
nhom 1 cao hon nhom 2
b. Cdc 10i gidgi c6 thé quan sdt dwoc
twong trng véi méi chién lwgc
Véi mdi chién lugc déu c6 két qua
sau:
X1 =7,14; S, = 1,379; n, = 27 va
X,=5,548; S, =0,444; n, = 27
Trudc khi so sanh hai trung binh,
SV s€ so sanh hai phuong sai:
* Pat gia thuyét vé phuong sai Hy:
S’ va S; khac nhau khong y nghia:
Néu H, dung thi
_S8 1379
TSP 0444
nén bac bé H,

=9,646>1,929= F, ,,(26,26)

Két lugn: Cac phuong sai S’va S;
khac nhau ¢6 y nghia.
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Loi gidi twong ving véi chién luoc S;:
* Pé so sanh nong d¢ trung binh
HbAlc ctia 2 nhom ta so sdnh p; va L.

Dit gia thuyét:

Ho: i <o

Hit > o

Neéu Hy ding thi
DR SNVAL LT 7 B

s> 82 \/1,3792 0,444’

st +

n,n, 27 27

Bac tu do duogc tinh nhu sau:

n n
DGl
n, n,

n;-1 " n,-1

Vit>C=t,,(31)=1,695 nén bac
bo Hy.

Két Iugn: Nong d6 HbAlc cua
nhom 1 cao hon nhém 2 ¢6 y nghia.

Loi gidi twong ving véi chién lugc S:

Duya vao biéu dd cot (hinh 1 va hinh
2) ta thdy DL khong c6 hinh dang PPC,
DL bj léch, cot cao nhat khong tap trung
& giita va thap dan vé hai bén.

Nhimng thong tin nay cho ta biét
noéng d6 HbAlc khong tuan theo PPC vi
thé khong thé dung KD t dé so sanh hai
trung binh.

Ciing c6 thé SV van KD tinh chuan
ciia DL bang KD CBP nhung tinh toan
sai dan dén két luan DL tuan theo PPC va
tiép tuc dung KD t mot dudi dé so sanh
hai trung binh nhu chién lugc S,.

Loi gidi twong ving véi chién luoc S;:

* Pat gia thuyét Hy: X va z
khéc nhau khong ¥ nghia

df= =31,333 =31
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Néu H, dung thi

X, - X, 7,145,548

t= = =5’71mé thuc hién ngay Kb t s€ cho ra két

sios \/1,3792 | 0.444°
27 27

(s%jz—(s%f =31,333 =31
n; n,
n;-1 * n,-1
Vi [t| > C =1t,05(31) = 2,039 nén bac
bo H,,.
Keét lugn: Nong d0 HbAlc cua
nhém 1 cao hon nhém 2 do X, > X, .

Loi gidi twong iing véi chién luoc Sy

- KD tinh chuin ctia DL nhu chién
lugc S, va két luan DL khong tuan theo
PPC nén khong thé so sanh hai trung binh
trong trudong hop nay.

- Ciing c6 thé, SV KD tinh chuén cta
DL bang KB CBP nhung tinh toan sai
nén két ludn DL c6 PPC va thuc hién tiép
KD t hai dudi nhu chién luge S;.

* Nhdn xét vé cdc chién luwoc trong
tinh huéng 1:

Chung t61 dy doén, chién luogc S;
xay ra nhiéu nhit. Cac chién luoc con lai
khong hodc it xay ra vi khi phan tich R(I,
0) ciing nhu viéc trién khai cac to chirc
todn hoc trén 16p khong co kiéu nhiém vu
KD tinh chudn cua DL truéc khi thuc
hién KD t dé so sanh hai trung binh. Phép
kiém mot duoi cling it c6 co hoi xuét hién
trong thé ché 1.

3.4. Phdn tich tién nghiém tinh huéng 2

Tinh hudng nay ciing duoc thiét ké
dé KD ca hai quy tic R, va R, cua
HPDH. Trong tinh hudng nay, ching t6i

chon bién V,,: DL khong c6 PPC. Do
d6, néu SV khong KP tinh chudn cta DL

luan sai va sai 1am nay rat nghiém trong
vi n6 anh huong dén viéc dicu tri va
cham s6c bénh nhan. Ching t61 du doan
sai 1am nay rat dé xay ra vi day 1a tinh
hudng quen thudc véi SV, né tuong tu
cac vi du va bai tap vé kiéu nhiém vu
To" trong gido trinh Y ma & d6 chiing
t6i khong tim thay kiéu nhiém vu KP
tinh chuan cua DL truéc khi thuc hién
KD t. Viéc KD tinh chuan cua DL xuét
hién trong tinh hudng vé nhimng tng dung
cia KB CBP, n6 ton tai doc lap, khong
c6 lién hé dén KD t.

Pay 1a tinh huéng KD hai dudi va
phép kiém phu hop nhit 1a phép kiém t
hai dudi. Cach dit cau hoi cua tinh hubng
tao diéu kién cho su xuét hién cua céc
chién lugc S; va S,.

a. Cau trd loi dung

KP tinh chuan cia DL bang KP
Shapiro-Wilk ctia phan mém R nhu sau:

shapiro.test(X1)

Shapiro-Wilk normality test

data: X1
W =0.8036, p-value = 9.697e-05
shapiro.test(X2)

Shapiro-Wilk normality test
data: X2

W =0.8338, p-value = 0.0002888

Két qua KD déu c6 p < 0,05, bicu
d6 ndng do6 lysozyme bi 1éch vé phia trai
(hinh 3 va hinh 4) nén c6 thé két luan DL
khong c6 PPC.
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X1

Mean =14 31
Std Dev. =15741
N=28

Frequency

o
1

T
0.00 2000 40.00 6000
X1

Hinh 3. Biéu do nong dg lysozyme nhém 1

X2

Frequency

T T T T
000 10.00 2000 30.00 40.00
X2

Hinh 4. Biéu dé nong dg lysozyme nhom 2

Pé giai quyét tinh hudng KD t khi
s6 liéu khong tuan theo PPC, ta c6 hai
cach sau:

Cich I: Hoin chuyén DL sang
logarith (co s6 e): Y1 = In(X1) va Y2 =
In(X2)

KD tinh chuan cta DL sau khi hoan
chuyén c6 két qua nhu sau:

shapiro.test(Y1)

Shapiro-Wilk normality test
data: Y1

W =0.938, p-value = 0.08868
shapiro.test(Y2)
Shapiro-Wilk normality test

data: Y2

W=10.9555, p-value = 0.2372

Két qua KD cho thay, p > 0,05 nén
c6 thé két luan DL sau khi hoan chuyén
c6 PPC (hinh 5 va hinh 6)

Y1

Mean =1 92

Frequency

-2.000 0.000 2000 4.000
Y1

Hinh 5. DL hodn chuyén Y1 = In(X1)

Y2

o
1

Mean =1 41
Std. Dev. =1.316
N =30

Frequen:‘:y .
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T
-2.000 -1.000 0.000 1.000 2,000 3.000 4.000
Y2

Hinh 6. DL hodn chuyén Y2 = In(X2)
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Pit gia thuyét Hy: X1 va Yz khac
nhau khong y nghia

Khi d6, gia tri cua t 1a 1,406, véi két
qua ndy ta chua di co s& dé bac bo Hy, tirc
1a néng do lysozyme ¢ hai nhom khac
nhau khong y nghia.

Cich 2: Ding KD phi tham so6
Wilcoxon

Gia thuyét KB: H,: Nong do
lysozyme ¢ hai nhom khéac nhau khong y

nghia.
Wilcoxon rank sum test with
continuity correction
data: X1 and X2
W =541, p-value = 0.1096
alternative hypothesis: true

location shift is not equal to 0

Vi p > 0,05 nén chua di co so dé
bac bd Hy

Két Iugn: Nong 6 lysozyme & hai
nhom khac nhau khong y nghia.

b. Cic loi gidgi cé thé quan sdt twong

teng vdi méi chién lwoc

Tinh hudng nay phu hop véi phép
kiém hai duéi vi bai toan chi yéu cau so
sanh co sy khac biét hay khong vé ndng
do lysozyme gitra hai nhdm bénh nhén,
khong yéu cau so sanh nhém nay cao hon
hodc thap hon nhom kia nén chung toi dy
doan chi xuat hién chién luge S; va S,.

* Loi giai twong teng véi chién
luwogc S;

Nhom 1:
n, =29, X, =14,31;s7 = 247,766;s, = 15,74

Nhom 2:
n, =30; X, =7,683;52 =61,62;5, = 7,849

* So sanh hai phuong sai

Dit gia thuyét vé phuong sai Hy:
S?va S;khac nhau khong y nghia:
Néu H, dung thi
2 2
=S DTV 00518672 F . (28:29)
S2 7,849 :

nén bac bé H,

Két lugn: Céc phuong sai S'va S?
khéc nhau c6 y nghia.

* So sanh hai trung binh

Dit gia thuyét Hy: X, va X, khac

nhau khong y nghia
Néu H, dung thi

‘e X, -X, _ 1431-7,683 2,035
s, s \/15,742 | 7849’
n.n, 29 30

— 5 =40,808 =41
DGl
n; n

n;-1 - n,-1

Vi [t| > C = t05(41) = 2,019 nén bac
b6 Ho. Két lugn: Nong do lysozyme cia
hai nhém khac nhau c6 y nghia.

Nhan xét: Loi1 giai nay sai do DL
khong c6 PPC.

* Loi gidi twong irng véi chién
lugc S,

- KD tinh chuén cia X, va Xo;

- C6 thé SV dung KD CBP dé Kb
tinh chuan ciia DL nhung tinh toan sai
dan dén két luan DL c6 PPC va tiép tuc
dung KD t dé so sanh hai trung binh nhu
chién lugc S;.

Nhdn xét: Qua phan tich chuong
trinh va gido trinh chung t6i c6 thé du
doan trong tinh hudng 2, chi c6 chién
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lwge Sy xudt hién. Co rat it (hodc khong
co) chién luoc Sy vi cac vi du va bai tap
trong gi4o trinh Y khong yéu cau SV phai
KD tinh chuan cua DL truéc khi thuc
hién KD t mic du diéu kién DL c6 PPC
dugc trinh bay trong gido trinh Y & phan
li thuyét KD t.

Két qua cua chién luogc S; hoan
toan khac véi cau tra 101 mong doi vi SV
khong KD tinh chuin ctua DL truéc khi
thuc hién KD t.

3.5. Phan tich hdu nghiém

Thuc nghiém tién hanh trén 281 SV
nam thtr hai hé ctr nhan (4 ndm) va 68 SV
nam thr hai h¢ bac si da khoa (6 nam)
sau khi vira hoc xong chuong “Kb gia
thuyét thong ké”

Sau day 1a bang thong ké cac két
qua thuc nghiém:

Tinh Chién luoc Tong sd
huéng Si 1S, | S5 Sy

1 0 [0 |349 |0 |349

2 0 [0 |349 |0 |349

Két qua thuc nghiém nay cho thiy
349/349 (100%) SV su dung chién luoc
S;: Str dung phép kiém t hai dudi khong

' Mot s6 giao trinh goi 1a “tong thé” hay “quéan thé”

KP tinh chuan ctia DL. Khéng c6 SV nao
cha y dén diéu kién DL phai c6 PPC
trong ca hai tinh hudng. Hon nira, trong
tinh hudng 1, mic du phép kiém phu hop
la phép kiém t mot dudi nhung ciing
khong c6 SV nao thuc hién phép kiém t
mot duoi.

Két qua thuc nghiém di cho phép
KD dugc hai quy tic cua hop dong.

4. Kétluan

PPC 1a mot trong nhimg kién thirc
quan trong trong chuong trinh XS-TK
cia PHYD TPHCM. Tuy nhién, cac to
chic toan hoc lién quan dén PPC di
khong dugc trién khai mot cach diy du
trong thé ché I - thé ché day hoc XS-TK
& DPHYD TPHCM. Piéu nay di duoc
kiém ching thong qua viéc KB hai quy
tic cia HDDH R, va R,.

Nhu vay, khai niém HDDH cho
phép ta giai thich cac ing xtr cua GV va
HS, tim ra y nghia nhitng hoat dong ma
ho tién hanh, tir d6 c6 thé giai thich mot
cach 10 rang va chinh x4c nhiing sy kién
quan sat dugc trong 16p hoc.
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