NGHIEN CUiU

DAY CAC CAU TRUC DIEU KHIEN TRONG LAP TRINH PASCAL
TIN HOC LGP 11 BANG PHUUNG PHAP DAY HOC KHAM PHA

NGUYEN CHi TRUNG, LE KHAC THANH, PHAM TH] THOY VAN

trung hoc phé théng (THPT) c6 thuan loila dé

dang ap dung cdc tng dung céng nghé théng
tin (CNTT) vao trong day hoc. Tuy nhién, ban than
viéc ap dung do chindng vé tinh chat cdng nghé ma
chua cha trong vao phuong phdp day hoc (PPDH).
Co thé ndi, viéc gidng day tin hoc chii yéu vin theo
cach day truyén théng. Trong bai viét nay, ching toi
quan tam dén phuong phép day lap trinh & chuong
trinh 16p 11 va dé xudt viéc van dung phuong phap
day hoc kham pha (PPDH KP) dé day cac cdu tric
diéu khién trong ngén ngir Iap trinh Pascal (Tin hoc
I&p 11). Cong viéc thuc nghiém da ching t6 PPDH
KP ¢6 hiéu qua han nhiéu so v&i PPDH truyén théng.

| I ién nay, viéc giang day mon Tin hoc & truding

1. Phuong phép day hoc kham phéa

1.1. Vé tén goi cha PPDH KP

PPDHKP dugc dich tif cum tirtiéng Anh 1a“Inquiry
Based Learning” (IBL). Theo tir dién Cambridge thi
“Inquiry” nghia la “sy truy van, su diéu tra” Mot quan
niém khac giai thich r6 hon rang “truy van” 1a dé héi
vé mot thir gi do, hodc Ia tim kiém mot tha gi d, khi
phai déi mét vi “tinh huéng nhiéu lya chon” (2), hay
mot van dé gay cho ngudi hoi su lung ting. N6 nhu
mot su'tim kiém trithdc va thong tin bdng viéc hoi. Dudi
cach nhin cda cac nha nghién ctu gido duc trén thé
gidi thi “Inquiry Based Learning” dugc hiéu “Hoc dua
trén truy van’, hodc don gian hon Ia"Hoc dua trén dat
cau hoi" T “Truy van” ham chia y nghia kham pha,
la mét qua trinh phc tap doi hdi c4 thé phai nd luc
chuyén d8i thong tin va dif iéu thanh tri thic ¢é ich.
Chinh vi vay, PPDH KP c6 ban chét la day cho ngudi
hoc tu khdm phd tri thirc. Vi ban chét nay ctia PPDH
KP nén nhiéu tai liéu trong nuéc goi tén clia phuong
phap nay la PPDH KP. Tuy nhién, néi dung ctia PPDH
KP trong cdc tai liéu d6 lai phan dnh nghia coa tir
“kham pha” la “discovery” (tic 1a day hoc khdm pha
.ndi chung) cht khéng phai la “inquiry” (tic Ia day hoc
kham pha dua vao “truy van"). O day, ching toi sir
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dung tén goi PPDH KP nhung trong cac ngif canh can
thiét thi sé sir dung thuat nglr Day hoc dua trén truy
vdn (“inquiry based learning”), hodc day du hon la day
hoc khdm phd dua trén truy vén.

1.2. Khdi niém day hoc khdm phd

PPDH KP dugc hiéu 13 PPDH trong dd cé su
hudng dan cla gido vién (GV) théng qua qua trinh
“truy van’, nhd dé hoc sinh (HS) kham pha ra mot
tri thic nao dé trong chuong trinh mén hoc. N6 la
qua trinh ma GV khéo léo dat HS vao dia vi nquoi
phat hién lai, ngudi kham pha lai tri thic. Thuang thi
GV chi néu ra nhiing néi dung ngén dé HS dé dang
tu hoi va tra 10i theo cach ma thay c6 hudng dan,
chinh HS la ngudi tu tim hiéu, khdam pha néi dung
ki€n thic cho minh. 3 cap d6 cao hon, HS dé xuat
cau hoi, t6 chuic, sdp x&p viec didu tra (tim hiéu) dé
tra 13i nhiing cau hoéi do. HS phai di dién vai nhitng
tim kiém mo h6 hodc nhiing tim kiém ma né bac
bd cac giad thuyét va phai dua ra cac phan bién cho

~chinh ban than minh. Sau gi day, cai ma HS thu

dugc khong chi ¢o kidn thiic mdi ma con la cach tim
hiéu vén dé ciing nhu phuong phéap hoc tap hiéu
qua. Quyét dinh hiéu qua hoc tap la nhimg gi HS
lam chi khong phai la nhiing gi GV lam .

1.3. Mé hinh day hoc khdm phd

Nay sinh cac cau hoi

Nhan trach nhiém
d8i véi viec hoc

Cudn hit vao cac
cht d& va phat
trién cac tri thdc
cosd

b

1Dinh gid sy thanh cérgl

T Quyét dinh cai gi can
Chia sé& nhimg sy hiéu phai bigt
bigt mai
. I
Téng hop Nhan dang tai
nguyén, thu thap
dalieu

Dénh gia d
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J trén 1a md hinh truy vin danh cho ngudi
hoc (Mé hinh IBL). M6 hinh nay chi ra mét chu trinh
trong do HS dugc 16i cudn vao céac chl dé, ndy sinh
ra cac cau hdi dé kham pha, quyét dinh thong tin
nao can dugc tim kiém, thu thap dif liéu, tng hop
su tim ki€m, truyén dat sy tim kiém, va sau d¢ lugng
gia sy thanh cong.

1.4. Cdch truy vén trong PPDH khdm phd

Truy vén trong kham pha thé hién & hai loai
cau hdi: Thur nhat 1a cau hoi cha GV dé dan dat HS
tiép can kién thic; thu hai la cau hdi cla HS, phat
sinh do HS tu nghi van, tu tim hiéu (kham pha) kién
thic. Cap do truy vén cang cao thi cau hdi cia GV
cang it, cdu hoi ctia HS cang nhiéu (va nguac lai).
Dé van dung dugc mé hinh IBL thi viéc phan loai
cau hoi la mét van dé quan trong. Mot 56 loai cau
hoi thuong gap trong truy van 6 thé 4p dung cho
GV (dé€ dan dat) hay HS (dé tu duy va tu truy van)
nhu: Cau hoi dva vao su thuc (Factual); Cau hai tai
hién (Reappear); Cau hoi quy nap (Convergent);
Dang cdu hoi diér dich (Divergent); Dang cau hdi
dénh gia (Evaluative) (2).

GV ¢o thé két hop cac dang cau héi dé tao
thanh mét kich ban “Vén ddp tim toi (dam thoai)’ 3é
dinh hudng, dan dat HS titng budc kham phé, phat
hién ban chat, tinh quy luat cta kién thic. Vi vay,
PPDH KP doi hoi nghé thuat sang tao cda GY dan
dung hé thong cau hoi ¢o dinh hudng, biét dan dat
va té chic HS trao déi y kién, tranh luan va tim toi
kham phakién thuc.

2. Van dung mé hinh day hoc kham pha
vao day hoc cac cau tric diéu khién trong mén
Tinhoc 11

2.1. Tién trinh day hoc duva trén truy vén

NGHIEN Cilu

Bang sau day dinh hudng theo mé hinh IBL mot
cach linh hoat, biéu thi tién trinh day hoc kham pha
bai hoc “Cau tric ré nhanh”. Tién trinh dugc chia lam
3 hoat dong tuong Ung 3 dé muc trong SGK vdi y
tudng la cdc hoat dong vé sau c6 56 cau hdi cia GV
gidm dan, con s6 cau hoi ctia HS tang dan. Do d6,
cép d6 hoc dua trén truy van tang dan.

Hoat déng 1: Tim hiéu cdu tric ré nhdnh. GV
dua ra 4 cau hdi cho HS, yéu cau HS tu tra 15i duac
nhiing cau hoi nay. Cac cau hdi trén caa GV va dac
biét la cau hoi cudi nham kich thich cho HS ty nay
sinh thém moét cau hoi cho chinh minh va GV dé HS
tu suy nghi tra |3i.

Hoat dong 2: Tim hiéu cdu trac lénh ré nhdnh
if - then — else. GV d&t ra 2 cau hdi cho HS, yéu cau
HS tu tra [6i. Khi d6 co it nhat "6 van dé” ton tai,
giébng nhu cac nghi vdn cdn phai duoc xac nhan.
Diéu d6 kich thich HS phai tu dit ra 6 cau hoi dé
suy nghi trd loi. D& dién ti€n cla truy van thuan
Igi, trong truong hop nay, GV sé néu ra mot cau
hoéi [am tién dé dinh hudng cac cau hoi - tra lai
cho HS.

Hoat déng 3: Rén luyén ki ndng van dung cau
Iénh ré nhdnh. Hoat dong nay dat dugc cap do cao
nhdt cla truy van: GV khong dét cau hdi, con HS tu
ddtra4 cau hdivatu suy nghi trd Ioi. Hoat dong 3 chi
ap dung doi vdi ddi tugng HS kha trd lén.

2.2, Hoat dong day - hoc khdm phd dua trén
truy vdn

Ki hiéu: GV-H: Gido vién ddt cau hdi; GV-T: Gido vién
trd Ioi cau hoi, gai dong co hodc gidng gidi; HS-H: Hoc sinh
héi (truy vdn); HS-T: Hoc sinh tré 15 truy vdn hodic dét vén
dé tim hiéu; Hla viét tdt cGa "Hi" Tla viét tét caa "Trd 1"

Hoat déng <ha GV

Hoat dong chia HS

Hoat déng 1: Tim hiéu cdu tric ré nhdnh

GV nhan xét: Trong cudc sdng hang ngay co nhiéu viéc
chl dugc thyc hién khi mot diéu kién cu thé nao do duoc
théa mén. Trong khoa hoc cling vay.

Vidy 1: Néu delta > 0 thi phuong trinh ¢d hai nghiém.

Vi dy 2: Néu delta < 0 thi phuong trinh vo nghiém, néu
khéng thi phuong trinh <6 nghiém

GV-H1: Cac em lay thém vi du khéc trong thuc tién?

GV-H2: Hay dién dat lai vi du 1 va vi du 2 & dang t8ng

HS-T1: Vidu trong thuc tién:
Né&u t6i nay c6 bong d4 thi em sé & nha.
Néu troi mua thi em s& & nha néu khéng thi em sé di
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quat? (GV c6 thé tra [di giup HS cau héi nay)
GV nhan xét: Dién dat nhu vi du 2 goi la dang dd. Cau
tric dung dé mé ta cac ménh dé c6 dang nhu vay goi la
c&u truc ré nhanh thiéu va da.
GV-H3: Hay so sanh su khac nhau gilta hai dang ré nhanh
thiéu va d0?
GV-H4: Hay néu cac budc dé két luan nghiém cha
phuong trinh bac hai:

ax? + bx+c¢=0
va hay xem xét vé dang biéu dién clia cac cdu tric ré
nhanh.
* Phan sau cla cau hoi H4 néi trén la dinh hudng cta GV
dé HS tu ndy sinh cau héi H5 vatu trd 1ai T5.

xem ca nhac.

HS5-T2: Dang t6ng quat
Vidy 1: Néu... thi...
Vidu 2: Néu... thi..., néu khéng thi..

HS-T3: Dang 1 chi xét cdng viéc Ung vdi diéu kién dung;
Dang 2 xét 2 ¢ong viéc tuong Ung vdi hai trudng hop
dang va sai cha diéu kién.
HS-T4:
- Néu delta < 0 thi két lugn phuang trinh v6 nghiém.
- Néu delta >= 0 thi két luan phuong trinh ¢ nghiém:

x = (-b+sqgrt(delta))/(2a)

X = (-b - sqrt(delta))/(2a)

Hoc sinh tu ndy sinh cdu héi
HS-H5: V&i yéu cdu nay lidu <6 dién dat theo dang da
dugc khong nhi?
HS-T5: C6 dién dat dugc: ‘
Néu delta >= 0 thi két luan phuong trinh ¢4 nghiém:
x = {-b+sqrt(delta))/(2a)
x = {-b - sqrt(delta))/(2a)
néu khdng thi phuong tinh vo nghiém,

Hoat d6ng 2: Tim hiéu cdu tric lénh ré nhdnh if- then - else

GV-H1: Trong tiéng Anh: Néu... thi; Néu... thi, néu khéong
thi... dugc viét nhu thé nao?

GV cung ¢@p kién thitc vé ci phéap cta cau lénh if... then
cla Pascal & dang thiéu va du:

- Dang thiéu:

if <diéu kién> then <cau lénh>;

- Dang du:

if <diéu kién> then <cdu lénh 1> else <cdau lénh 2>;

GV giai thich Ki diéu kién va cac cdu lénh trong cau 1énh
if... then.

GV gidng: Vé sg d6 cau tric ré nhanh dang khuyét.

Diéu kign Cau lénh

Sai

Pang .

@

}

$¢ dé 1: Dang thiéu

GV-H2: Trong ré nhanh dang du, theo cac em can chen
thém khoi nao nira? Hay vé so dd cia cdc cdu truc ré
nhéanh dang da. '

GV-H3: Cac em hdy phat hién nhiing diém giéng nhau
va khac nhau gilra hai so d6, hay dua doan va gidi thich

HS-T1: If... then; If... then, else...

HS-T2:Can ¢6 cdulénh 1 va cau lénh 2 va chén thém cdu
lénh 2 vao sau diéu kién tuong Ung vdi nhanh “sai”.

Cau Cau
Iénh2 lenh1
A 4 v

S0'dé 2: Dang dd

HS-T3: Su giéng nhau dé la: diéu kién déu duoc tinh va
kiém tra.

Su khéac nhau 1a: § so d6 1 diéu kién “dang” thi cdu lénh
dugc thuc hién, nguoc fai diéu kién “sai” thi bd qua cdu
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hoat d6ng clia cac cau tric ré nhanh nay?

GV 8 chiic hoc tap: Chia Igp thanh mot s6 nhom (hai
ban modt nhom) dé€ thao luan, truy van. Cudi cling, mdi
nhém o mot ngudi ding 1én phét biéy vé:

- Nhitng cau hoi ma nhém da “nghira”

- Nhitng diéu (ndi dung kién thic) ma nhém minh thu
hoach duoc.

GV goi md vi du cho HS truy vdn

Vidu:

Hay viét doan chuang trinh tim s6 1én hon trong hai s6 a
va b.

GV thuc hién vai trd dinh huong: Theo ddi hoat dong
cGia nhom, dinh hudng HS ty thao luén va dat cau héi
theo ding y @6, muc tiéu clia chd dé kién thuc dang
gidng.

GV dinh huéng truy vdn: Dung hai cau [énh if.. then
cling dugc nhung ta phai mat thai gian di so sanh 2 lan
néu if... then dau tién chua ding. Cach hay hon la dung
lénh gan max:=a va lénh if... then dang thiéu.

lenh (khéng c6 cdu lénh 1va cGu lénh 2 nhu sa d6 2). O so
dé 2 didu kien "dang” thi thuc hién cdu fénh 1, didu kién
sai thi thuc hién cdu lénh 2.

HS hoc tap theo nhém va hoc théng qua truy van
HS-H1: So sanh hai s6 a, b nhu thé nao dé tim dugc s6 lon
hon?

HS-T1: D& biét s6 n3o 1on han ta di so sanh a va b. Néu a
> b thi a 13 56 16n hon, néu khéng thi (tdc fanéu b>a) bla
s0 1n hon.

HS-H2: Minh vua dién dat theo ciu tric néu.. thi.. néu
khéng thi ... DUng cau trac nao dé giai bai todn nhi?

HS-T2: Dung cdu tric ré nhanh dang du.

b > athen max:=Db else max=a;

HS-H3: Ta co thé dung cdu tric dang thi€u dugc khong?
HS-T3: Néu dung dang thiéu thi chi [a: Néu a>b thi max =
a; hodc Néu b > athimax=h.

HS-H4: Dung hai cau [énh if... then liéu ¢ dugc khong?
HS-T4: Ggi y cla thay/cO hay. Ta 6 doan lénh:

max= a;

Ifb > athen max=b;

HS-H5: Néu sau tir khoa then hodc else ta can thuc hién
nhiéu cdng viec thi liéu may <o hidu khdng?

HS-T5: Chéc la cé.

HS-H6: Co6 cau 1énh nao da dugc hoc cho phép:ta thuc
hién nhiéu lénh trong d6 khdng nhi?

HS-T6: Khi hoc cdu tric chuong trinh, cau iénh begin... end
cho phép ta thuc hién day lénh trong do.

Hoat ddng 3: Reén luyén kindng vdn dung cdu lénh ré nhdnh

GV goi md vi du mdi dé cho HS tw thdo ludn, day cdc em
cdch nghi vdn va ddt cdu héi dé biét cdch thé hién y tudng
thudt todn thanh chuong trinh:

Vi du: Viét chuong trinh nhap ti ban phim d6 dai ba
canh g, b, ¢. Kiém tra va dua thong bdao ra man hinh xem
ba canh d6 c6 1ap thanh tam gidc hay khong. Néu co, tinh
chu vi tam giac d6.

GV: Trinh chiéu chuong trinh Pascal cho HS so sanh.
Program vidu; uses crt;

Var a, b, ¢, cv: integer;

Begin

write('nhap caccanh a, b, ¢t’);

readin(a, b, ¢);

if (a+b>¢) and (a+c>b) and (b+c>a) then

begin

writeln('ta co tam giac’);

cvi= a+b+g;

writeln('chu vi tam giac: ',cv);

end

else writeln('khong co tam giac');

readin;

end.

Tién hanh khdm phd:

HS-H1: Diédu kién do dai ba canh a, b, ¢ tao thanh tam
giac lagi?

HS-T1: Néu téng dd dai hai canh bét ki lon hon do dai
canhcon laj, ticlaza+b>cvaa+c>bvab+c>athita
<O mot tam gidc.

= S0 dung cdu tric ré nhanh.

HS-H2: Minh st dung cau 1énh dang thiéu hay dang du
day?

HS-T2: Khi khong thoa man diéu kién néu & trén, ta van
ti€p tuc thyc hién lénh dé thong béo két qua ra man hinh
“khong tao thanh tam gidc”

= Caulénhif.. then dang du.

HS-H3: Khi nao thi di tinh chu vi tam giac?

HS-T3: Chu vi tam gidc dugc tinh khi diéu kién if... 13
ding

= Cau lénh if.. then dang dd. Sau ti khoa then I3 day
lénh:

writeln('ta co tam giac'); cvi= a+b+¢;

writeln{'chu vi tam giac: ',cv);

H5-H4: Sau tir khoa then ¢ nhing 3 1énh dudc thyc hién.
Vay st dung ti€p cau [énh ghép dugc khong?

HS-T4: SIr dung cau énh ghép la ding r6i.

=  Viét chuong trinh cho vi du.
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3. Két qua thuc nghiém

Viéc kiém tra két qua day hoc bai “C4u tric ré
nhanh” bing PPDH KP dugc tién hanh thi diém tai
hailép 11 (I6p 11A3, 11A4 trudng THPT Quang Oai,
Ba Vi, Ha Noi). Phiéu danh gia dugc chia thanh hai
phan:

Phdn 1: gém 31 cau hoi trdc nghiém khach
quan dugc thiét ké theo céc thang do danh gia
viéc giang day clia GV. Trong d6, uu tién nhidu cau
hoi cho cac thang do quan trong nhu “nghiép vy
su pham’, “phuong phép giang day thuat toan va
lap trinh”. Mot s6 cau hoi duge dua vao dé tham
do HS vé PPDH méi (PPDH KP).

Phdn 2: G6m 21 cau héi tric nghiém khach
quan dugc thiét ké danh gia chat lugng hoc tap
cha HS. Cac cau hoi chi tap trung vao ba thang
do cd ban la “muic dé biét’, “muc d6 hidu” va “kh3
nang van dung” cGia HS. Mt s6 cau hai lién quan
dén viéc kiém tra kha nang truy van cta HS thong
qua cac ggi y dit cau hai.

* Cac budc thuc hién thuc nghiém

Budgc 1: Thiét ké mau phi€u khao sat didu tra,
ti€n hanh khao sat

Budc 2: Thu thap phiéu, loai bo phiéu khéng
hop lé.

Butc 3: Nhap dir liéu vao phan mém phén tich
s6 liéu théng ké SPSS.

Budc 4: Tinh toan cac gia tri thang do tir SPSS,

Bugc 5: Bao cdo két qua va truc quan dit lidu
bang d6 thij.

K&t qua nhan duoc t budc 5 nhu sau (xem

Két qua phan 1:

bang két qua phan 1):

Bang Statistics cho biét c6 41 HS duoc didu
tra, khong c6 di lieu khuyét thiéu (khéng cd HS
khong tra 16i phiéu diéu tra) va khéng ¢o di lieu
khong pht hgp.

- Bang théng ké thang do XL_PP (xép loai
vé PPDH) cho thdy ¢6 12.2% HS danh gia GV &
muc d6 trung binh vé phuong phap va 87.8%
HS danh gia GV dat mdc do kha vé phuang phap
(xem bang két qua phan 2).

- Bang Satistics cho biét c6 41 HS duoc diéu tra,
khong c6 dif liéu khuyét thiéu (khéng cé HS khong
tré 10i phiéu diéu tra) va ciing khong co dit lieu
khéng phu hop.

- Bang théng ké v&i thang do XL_VD {(Xép loai
vé kha nang van dung ctia HS) cho thdy ¢6 24.4% HS
lam bai trung binh; 73.2% HS lam bai kha; va 2.4 HS
lam bai t6t.

4. Kétluan ‘

Két qua thuc nghiém & trén cho thay viéc
van dung PPDH KP d& cuén hat dugc HS tich
cuc kién tao tri thic, dan dit dugc HS tiép can
vén dé nhanh va hiéu qua. Kham pha khong
phaéi Ia chiéc chia khoa van ndng doéi vdi van
dé hay bai toan day hoc khoa hoc. Tuy nhién,
day la PPDH c6 hiéu qud cao dé phat trién c3
kién thic 1an ki ndng tim hidu vin dé trong hoc
tap. Sau khi HS tham gia qua trinh kham pha,
kién thic mang lai la do chinh ban than HS tim
toi nghién ciu nén cé sy luu trlt, ghi nhd va

Statistics XL-PP
XL_NQ|XL_QT|XL_NVIXL_QL XL_PP [XL_DG|XL_TD i
N |valid 41 M 4 41 4 41 41 T
Missing 0 0 0 0 0 0 0 o -
1]
£
5
XL_PP 4
b
. Cumulative L
Frequency | Percent | Valid Percent Percent "
Valid 2 5 12.2 12.2 12.2 o
3 36 87.8 87.8 100.0 b =
kKl
Total 41 100.0 100.0
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Két qua phén 2:
{ XL_B XL_H XL_VD XL_VD
Valid 41 41 4
30+
Missing 0 0 0
-3
Cumulati £
. umulative 0
Frequency | Percent | Valid Percent Percent 3
@
Valid 2 10 24.4 244 24.4 e
3 30 73.2 73.2 97.6
4 1 24 24 100.0
Total 41 100.0 100.0

mong mudén dugc ti€p tuc phat huy. Diéu quan
trong hon, doé la HS tim ra dugc phuong phap
tim dén tri thdic cha minh, ty minh dén véi con
dudng tri thic.
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SUMMARY

This article focuses on teaching of control
structure in Pascal programming for Grade 12
through discovery teaching. The author discusses
concepts, models and queries of discovery teaching.
The use of discovery teaching in teaching control
structures in Pascal programming language for grade
11 computing.
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