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TOM TAT

Educational Programming Language la mét linh vuc nghién citu, quan tdm dén van dé day
hoc ldp trinh. Gan day, day hoc ldp trinh thong qua nhiing céng cu/mdéi trieong cong tac 1a met
cach tiép cdan cho phép hoc sinh gidi cac bai toan cy thé, xay ding cac ing dung thuc té, hogc trién
khai nhiing du &n c& nhan mgt cach sang tqo. Cau héi ddt ra |a, "cé thé day hoc ldp trinh véi céc
coNng cu/méi truong céng tac mat cach hiéu qud hay khéng?", ddy chinh la chii @é nghién ciu cia
bai b4o. Nghién ciru ciing d duoc thuc nghiém d@é minh ching théng qua cac khéa hoc thuc té.

Tar khoa: Educational Programming Language, day hoc 1ap trinh, ngdn ngir lap trinh, day
hoc lap trinh v&i cdng cw/moi trudng cong tac.
ABSTRACT

Educational Programming Language
and Renewal to teach programming technique in K-12 schools

Educational Programming Language is a research field that concerned with the problem to
teach programming. Recently, teach programming via collaborative tools/environments is an
approach that allows pupils to solve specific problems, develop real applications, or deploy
personal projects creatively. A question should be considered, "you can teach programming via the
collaborative tools/environments in effectively or not?". It is main research topic of our article. The

research was also performed through practical courses.
Keywords: Educational Programming Language, teach programming, program language,
collaborative tool/environment for teaching to program.

1.  Ditvén dé

Lap trinh may tinh (goi tit 1a Idp
trinh; tiéng Anh: programming) la ki thuat
cai dat mot hodc nhiéu giai thuat triru twong
(thuat toan) c6 lién quan vai nhau bang mot
hozc nhiéu ngdn ngir 1ap trinh dé tao ra mot
chuong trinh may tinh. Lap trinh 1a mot yéu
cau thiét yéu dbi voi nganh cong nghé thong
tin, 1ap trinh c6 chua cac thanh t nhu: nghé
thuat, khoa hoc, todn hoc va cdng nghé.

Hién nay, nhu cau hoc I4p trinh rat da dang
va phong pht theo moi lra tudi. Cu thé ¢
Viét Nam, tu duy thuét toan va day hoc lap
trinh da dugc dua vao chuong trinh Tin hoc
& cac Ccip hoc phd théng nhu: tiéu hoc
(TH)-(16p 4-5), trung hoc co s& (THCS)-
(16p 8), va trung hoc phé théng (THPT)-
(I6p 11) [1]. Tuy nhién, viéc hoc lap trinh
trong thuc té 1a khong dé dang dbi voi moi
nguoi, nhat 12 véi dbi twong hoc sinh phd
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thdng hoic nhimg ngudi méi tiép can voi
lap trinh, boi vi lap trinh can ¢6 tu duy
logic, ki nang phan tich bai toan va gidi
quyét van dé, dac biét phai yéu thich, himg
thi dé c6 thé “ngoi ldp trinh miét mai” trén
may tinh. R4t nhiéu van dé da duogc dit ra
dé nghién ciru vé phuong phéap day hoc lap
trinh, va 1am sao dé cho viéc hoc tu duy
thuat toan, ki thuét 1ap trinh tr¢ nén thu vi,
ngudi hoc cam thiy yéu thich va chu dong
hon trong viéc hoc tap.

Educational Programming Language
14 mot linh vuc nghién ciu quan tim dén
viéc chon lya ngdn ngir lap trinh dé day phu
hop vai lra tudi, cap lop; thiét ké chuong
trinh, ndi dung, va phuong phap day hoc lap
trinh; song song vdi viéc phat trién cac phan
mém, cong cu hd tro dé day va hoc lap trinh
sa0 cho hap dan, hiéu qua hon.

Gan day, day hoc lap trinh véi nhiing
cong cu/moi truong cong tac la mot cich
tiép can dé nguoi hoc co thé giai cac bai
toan cu thé, xay dung cac ung dung thuc té,
hoic trién khai nhitng du &n c& nhan mot
cach hip dan va sang tao. Mot trong s6 d6
la vi€c st dung nhitng cong cy/mdi truong
cong tac dé day hoc tu duy logic, hay 1ap
trinh may tinh, chang han nhu MSW Logo
[12], Scratch [13], Mama [14], Alice [15],
va Kodu [16]. Py la cac cdng cy/moi
truong dugc thiét ké dé gitp nguoi hoc
khong can phai hoc thugc 1ong cac tir khoa,
cu phép caa ngdn ngir 1ap trinh (thuong tua
theo ngdbn ngir tieng Anh), ciing nhu viéc
hiéu biét mot cach twdng tan y nghia cua
cic céu lénh lap trinh (nhw MSW Logo).

Tham chi, c6 loai cdng cu/méi truong duoc
gia lap dudi hinh thuc céc tro choi may tinh
(game) dé ngudi hoc c6 thé phat huy tinh
sang tao trong viéc phat trién san pham
mang tinh cd nhan (nhw Scratch, Alice, va
Kodu). Hinh thuc day hoc lap trinh nay
duoc phét trién boi nhitng cong ti phan
mém, truong dai hoc ndi tiéng nhu:
Microsoft, MIT Media Lab, Carnegie
Mellon, Stanford va da trién khai & nhiéu
trudng hoc phd théng, hoc vién trén thé
gioi. Cac cong cu/mdi truong cong tac &
dang nay ciing dugc xem 1a mot hudng tiép
can mdi trong viéc day hoc tu duy
logic/thuat toan va kha nang lap trinh, dac
biét cha trong vao dbi twong ngudi hoc nhd
tudi (hoc sinh phéd théng) va ngudi méi tiép
can vai Cong nghé Thong tin. V&i cac cdng
Cu/moi truong nay, nguoi hoc s€ tu do sang
tao ra cac san pham hodc ung dung dudi
dang hoat hinh, videoclip, va trd choi dbi
khang bang cac thao tic d& dang, hodc cac
cau Iénh don gian dé hoc.

Viéc trién khai day hoc lap trinh
thong qua cac cong cu/mdi truong cong tac
¢ Viét Nam hién nay tuy da dugc quan tam
nhung van chua dugc phd bién rong réi, va
ciing chi dimg & mirc d6 huéng dan st dung
cong cu/mdi trudong, chua xay dung mot ndi
dung day hoc dé c6 thé gin két 3 thanh t4:
kién thirc chuyén mon (fw duy logic/thudt
toan va kha ndang ldp trinh), tinh su pham
(kich ban day hoc mang tinh irng dung) va
yéu t cong nghé (cong cu/méi truong cong
tdc). Bén canh d6, nhtng cdng cy/moi
truong nay thuong & nhitng tng dung trén
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nén Windows/Web, va giao tiép bang tiéng
Anh nén ciing it nhiéu gy kho khin ddi voi
hoc sinh Viét Nam; ciing vai nhitng han ché
vé phia gido vién ddi vai viéc hiéu dugc ban
chit va muc dich day hoc caa nhiitng moi
truong nay, vi du nhu: MSW Logo va
Scratch chu trong day hoc tu duy logic/thuat
toan, Alice thi hudng dén day hoc lap trinh
hudng d6i trong. Mot cau hoi dat ra 13, c6
thé day hoc ldp trinh véi cac cong cu/mdi
truong cong tdc mgt cach hiéu qua hay
khdng?, day chinh la chu dé nghién ciru cua
bai bao.

Bai bédo gom 5 phan, tiép sau phan
(1) — dat van dé, phan (2) 1a phan tim hiéu
vé Educational Programming Language va
van dé day hoc ldp trinh, phan (3) ciing 1a
phan quan trong nhét, trinh bay vé vin dé
day hoc lgp trinh ¢ frieong phé thong Viét
Nam va dé xuat cua tac gia, phan tha (4)
trinh bay kich ban va khoa hoc thi nghiém
véi Scratch, va phan cubi (5) la phan két
luan.
2.  Educational Programming
Language va van dé day hoc lap trinh

Mistch Resnick - MIT (TED, 2012)
d4 phat biéu ".. The abiliti to code
computer programs is an important part of
literacy in today’s society...". Ngay nay,
hoc 1ap trinh da tré nén quen thudc véi cac
d6i twong hoc sinh, sinh vién thugc moi lta
tudi & nhiéu qudc gia trén thé gisi, trong d6
c6 ca Viét Nam. Nhin lai lich sir cua viéc
day hoc 1ap trinh, bat dau ké tir lac chwa co
méy tinh va mdy tinh dwoc trang bi rat han
ché trong nha truong do gi& thanh cao, nén

viéc day hoc lap trinh phai thdng qua cac
ngbn ngir hinh thirc dé biéu dién thuat toan
(Educational  Algorithmic  Languages).
Tiép dén 1a khoang thoi gian day thuat toan
két hop voi lap trinh may tinh bang céc
ngdn ngtr 1ap trinh dung trong cdng nghiép
(Industrial ~ Programming  Languages)
Chéng han nhu: BASIC,
TURBO/BORLAND PASCAL, tiép theo
la cac moi truong lap trinh trgc quan
(Visual Programming Environment) nhu
VISUAL BASIC, DELPHI, va OBJECT
PASCAL.

T6om lai, PASCAL ngay nay da méat
wu thé v& moi mat va boc 16 mot sé nhugc
diém so v6i mot sb ngbn ngir lap trinh
dung cho gido duc khac nhu: [5],[6]

- Giao dién chuong trinh lap trinh
(programming system) khong than thién,
dé gay sw nham chan cho hoc sinh;

- V& mat cG phap caa ngdbn ngir,
PASCAL chi d& doc ddi véi nhitng hoc
sinh cac nudc noi tiéng Anh;

- Khong c6 tinh thyc tién, nén khéng
gay htng thu cho hoc sinh.

Mot cau hoi 16n duge dat ra la: liéu
c6 mgt ngbn ngir ldgp trinh dung cho céng
nghiép nao khéac phu hgp dé thay thé cho
PASCAL trong day hoc hay khong? hoac
c6 chang mét cdng cu/mai trwong ldp trinh
m&i dé c6 thé dung cho gi&o duc phé thong
hay khdng? Tra loi cho cau hoi nay, chinh
1a xu huéng tiép can caa nhiéu truong phd
thong, dai hoc trén thé gigi vé viéc day hoc
lap trinh théng qua cac cdng cu/mobi truong
cong t&c va ngbn ngt lap trinh nhu: MSW
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Logo, Scratch, Mama, Alice, Squeak, va
Python. Hinh 1, trinh bay céc cdng cy/moi
truong va ngdbn ngi 1ap trinh dung cho céc
cap 16p dugc dé xuat tai Hoa Ki. [7][11]
Educational Programming Language
d4 duoc hiéu theo ngir nghia 12 mot ngdn

ngit 1ap trinh dugc thiét ké co ban nhu la
mot cdng cu/mdi truong hodc phuong tién
hoc tap. Nhirng tiéu chi can quan tam trong
viéc thiét ké mot Educational Programming
Language hién nay la: [14]

Age

Internationalized
languages

English only languages

2nd grade - 5t grade

Scratch, Logo

Etoys

5t grade - 7t grade

Scratch, Mama

Etoys, AgentSheets, Alice

mid school

Basic, Lego Mindstorms,

course, no experience assumed

(7t grade - 9t grade) e Squeak, Greenfoot, BlueJ, Alice
high school Mama Python, Squeak, Greenfoot,

(9t grade - 121" grade) BlueJ, Alice

college / University - non majors Mama Python, Squeak, Greenfoot,

Blued, Alice

college / University - computer
science curriculum

Java, C#, Lisp/Shceme/Haskell,
Python, Netbeans BlueJ

Hinh 1. Trinh ti cac NNLT day hoc tirong img véi cdp lép hoc [7][11]

(i) Ngbn ngir lap trinh hd trg tiéng ban
xir (mother language) cia nguoi hoc, dé
gitip ngudi hoc dé dang tiép can véi ngdn
ngit, dic biét 1a hoc sinh nho tudi loai bo
duogc rdo can vé ngdn ngir giao tiép.

(ii) Tap Iénh caa ngdn ngir c6 sb luong
it, don gian, dé hiéu va d& s dung. Khong
can phai ¢é nhiéu thu vién chuén hd tro.

(iif) Cu phap cua ngbn ngt lap trinh
khong bi gd bo trong cac quy tic hoic
khudn khd, ngudi hoc cd thé tu do trong
viéc lap trinh ké ca khi xay ra i sai.

(iv) Céch viét lénh lap trinh thong qua
kiéu Drag va Drop (DnD mode) thay cho
kiéu kich ban (scripting mode) hoic dong
Iénh (command line mode).

Hinh 2. Minh hoa mot s so sanh
viéc lap trinh gira cac ngbn ngir PASCAL,
MSW Logo va SCRATCH.

Cac cdng cu/mobi treong cong tac
MSW Logo va SCRATCH la céac
Eductional Programming Language dugc
thiét ké dung cho day hoc lap trinh véi cac
d6i tugng hoc sinh cap hoc phd thong.
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Yéu ciu: Vé 1 hinh chit nhat
PASCAL MSW Logo SCRATCH

fcommand line modea) (command line mode) (Drag and Drop mode)
Uses Crt, Graph; Setpos[0 0] T X
Var mh mode: integer; Fd 20 vhiy 5 = 0 =8
Begin Rt 90

mh:=VGA; Fd 100

mode=VGAHi; Rt 90

Initgraph(mh mode,’ Fd 20

FAWINAPPS'BP'BGI); | Rt 90

SetColor{0); Fd 100

Rectangle(0, 0, 20,100); | Rt 90
End.

Hinh 2. So sanh céch viét Iénh giiza PASCAL, MSW Logo, va SCRATCH

Khao sét tir nghién ctru ciia nhom tac gia V.Kruglyk va M. Lvov (2012) véi nhiéu
ngdn ngtt 1ap trinh dung cho c6ng nghiép nhu PASCAL, C, C++, C#, JAVA, PHP, va
PYTHON ciing d4 chi ra rang ngén ngit lap trinh PYTHON thich hop cho ngudi bt dau
hoc 1ap trinh may tinh, ciing nhu thoa man cac tiéu chi caa mot Educational Programming
Language [8]. Hinh 3, minh hoa mot s6 so sénh viéc lap trinh giira ngdn ngir PASCAL Voi

PYTHON.

PASCAL
(command line mode)

PYTHON
(scripting mode)

Program test;

Var
x,¥,z:integer;
Begin
X==5;
Y:=2;
L:=3;

If x<y and y<z then
Writeln(‘*Good’) ;

Else

Begin
Zi=x+y;
Writeln(z);

End;

End.

Example of the code in Pascal (branching):

Example of the code in Python (branching):
X,y,z = 5,2,3

# Another way

#x=5

#y=2

#z=3

i il il il G

print “Good”;

else:
z = xty
print =z

Hinh 3. So sanh céch viét Iénh giiza PASCAL, va PYTHON (ré nhanh)
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3. Day hec lap trinh & trwong phod
thong Viét Nam nén thay ddi nhw thé
nao?

Mon Tin hoc dd dugc Bo Giao duc &
Pao tao (GD&DPT) chinh thic dua vao
chuwong trinh hoc cua khdi THPT bat dau
tr nim hoc 2006-2007 va viéc trién khai
mon hoc nay try thanh bat budc trén pham
vi toan qubc. Bong thoi, Bo GD&PT ciing
d4 thiét lap khung chuong trinh mén Tin
hoc 12 mén hoc tu chon ddi vai céc cap TH
va THCS [1] va trong thoi gian qua, kha
nhiéu tinh/thanh trong ca nuéc da va dang
trién khai cac chuong trinh nay. Kém theo
viéc quy dinh chuong trinh khung cho mén
hoc nay thi cac bo sach giao khoa, tai liéu
tham khao dung cho gido vién va hoc sinh
ciing ra doi. [2][3][4]

Tuy nhién trén thyc té trong thoi gian
qua, cdc S6 GD&DT, Phong GD va céc
truong phd thdng tai céc tinh/thanh,
quan/huyén van con nhiéu ling ting va bat
cap trong viéc trién khai day va hoc mén
hoc niy. Cac khé khin phat sinh tir rat
nhiéu nguyén nhan khac nhau, ching han
nhu khoéng c¢6 hodc khong du phong thuc
hanh, thiéu may tinh hozc phai "day chay"”,
bat cap trong chuong trinh sich gido khoa
so voi thuc té, giao vién chua c6 kinh
nghiém trong viéc giang day moén hoc hoac

10

khong phai 1a gido vién dao tao chuyén
nganh Su pham Tin hoc, khuynh huéng cua
viéc hoc va thi cudi cap, va thi dai hoc.

Ban vé viéc day hoc lap trinh & trudng
phé théng, chuong trinh Tin hoc & 16p 4, va
I6p 5 c6 trién khai giang day mot sb tiét vai
cong cu MSW Logo. O khdi THCS, day
hoc Iap trinh vai ngdn ngir Pascal dugc dua
vao & 16p 8 va ¢ khdi THPT thi duoc dua
vao day lai ¢ l6p 11. Khao s&t ndi dung
trong séch giéo khoa lop 4 va 16p 5 cho thiy
viéc trinh bay kién thirc va huéng dan bai
tap dé day hoc voi MSW Logo con rat so
sai va hoc sinh kho c6 thé budc dau hinh
thanh duoc kha nang tu duy logic va ki
nang 1ap trinh nhu mong doi. Nhin vao séch
giao khoa Tin hoc I6p 8 va lop 11, cac vi du
va bai tap 4p dung cdng thiac Toan hoc qué
nhiéu [2]. Hoc sinh phai ¢6 kién thuc tot vé
Toan hoc thi mai giai dugc céc bai tap trong
sach gido khoa. Pa phan c4c bai tap lién
quan dén tinh toan hoac thuan vé Toan hoc,
khong gan lién véi thuc tién. Do d6, c6 thé
ndi 1a hoc Iap trinh nhung hoc sinh cha yéu
14 hoc Toén. [3][4]

4.  Kich ban va khda hgc thir nghiém
véi MSW Logo, Scratch
4.1. M© hinh va kich ban day hgc

M6 hinh day hec

[5][6][10]

lap trinh
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Tap kich ban

(tinh hudng thuc)

Ghi nh& va phan hdi

Kich ban day hgc — Hinh 4, 5.

Dua trén cac khao sat va phan tich
caa cAc phan da trinh bay & trén, nhom
nghién ciru d4 thiét ké kich ban day hoc lap
trinh, cu thé véi céng cu/mai truong MSW
Logo va Scratch - danh cho hoc sinh Ita
tudi 10-15, dua trén cac tiéu chi nhu sau:

- Tiép can ¢ goc do nguoi bat dau hoc
lap trinh;

- Thé hién noi dung va cac minh hoa
tryc quan sinh déng dé& hiéu, d& nhin;

CACH TIEP CAN 1

Phan tich va hwong dan
giai quyét van dé

A

Van dung

So dd hoéa van dé
(Visualization)

-
Sane

Minh hoa

- Thiét ké dudi khung nhin cua hoc
sinh Ira tudi 10-15;

- Noi dung day hoc tir co ban dén nang
cao, hoac tir dé dén kho;

- Y twong day hoc 1a thuc hién 1/nhiéu
san pham hoic dy &n thyc té;

- Huéng dan va cung hoc vién hién
thuyc hda y tuong véi moi truong lap trinh;

- Cu phap, cau lénh lap trinh duoc
long ghép vao viéc hudng dan thyc hién
san pham.

San pham diu cudi

v P

L ha

DE Kién thire + Ki nang — KHO
San phdm 1 | | San phdm 2 Sén phém .. San phdm n
Chu dé 1 Chu dé 2 Cha dé .. Cha dén

X

=
v

o

tir khoa + kidu dir lieu + cau 1énh + cAu truc + thw vién chuén

Hinh 4. Kjch ban day hoc theo cé&ch tiép cgn 1
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CACH TIEP CAN 2

DE = Kién thirc + Ki NANY  —————— k1O

San pham 1|.J=.LSén phém 2

»| San pham .. |=|:>Se’1n phédm n

Cha dé 1

Chai dé 2

Chd dé . Chd dé& n

o

£

ry w T E

- — -

07 - I

tir khoa + kidéu di liéu + cdu Iénh + céu tric + thwr vién chudn

Hinh 5. Kjch ban day hoc theo céch tiép cgn 2

4.2. Khda hegc thi nghiém véi Scratch

M6 td@ chung vé kich bdn thi
nghiém:

- Tén hoc phan/mén hoc: Sang tao
véi SCRATCH 2.0 - Phén co ban

- S6 lwong chu délbai hoc: 6

- Thoi lwong hoc: 30 tiét — 6 budi

- Déi twong: hoc sinh 16p 5-9, bac
tiéu hoc, THCS (li#a tusi 10-15)

- Hinh thic day hoc:

+ Day hoc thuc hanh két hop Ii
thuyét — truc tiép trén may tinh c6 két ndi
mang Internet;

+ Str dung hé théng hoc tryc tuyén
dé hé tro hoc va gitp hoc sinh hoat dong
cong tac (chia sé bai ngp/tai liéu, trao
déilthao lugn).

- Y twéng day hoc: Phat trién céc dy
an doc 1ap theo tirng chu dé hoc
- Muyc tiéu day hoc:

+ Cung cap kién thirc va ki ning co
ban vé 1ap trinh. St dung thanh thao
chuong trinh Scratch va hinh thanh tu duy

12

logic dé sang tao ra mot trd choi, mot
doan phim ngin, mot cau chuyén ké... sir
dung cho muyc dich gido duc, giai tri;

+ Gitip nguoi hoc phat trién tu duy
logic va kha nang sang tao.

Khoa hec th# nghiém da trién
khai:

Khoa hoc SCRATCH duoc trién
khai tai Trung tdm Tin hoc, Truong Dai
hoc Su pham TPHCM véi 2 khéa hoc la
co ban va nang cao, trong do, chuong
trinh co ban bao gém 3 chi d¢, va chuong
trinh nang cao gom 2 chii d¢, cu thé 1a:

Khéa hge SCRATCH co ban:

- Tén khoa hoc: Séang
SCRATCH 2.0 - Phan co ban

- Thoi gian hgc: tir ngay 27/6/2016
dén ngay 18/7/2016

- S6 lwong hoc sinh tham gia: 12, voi
d6 tudi tir 10-16 (sinh nam 2000~2006)

- Néi dung chirong trinh: bao gom 3

tao  voi

chu dé chia thanh 6 bai hoc, mdi bai hoc
c6 nodi dung cu thé va cac két qua dat
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duoc sau mdi bai hoc, qua dé hinh thanh
ki niang 1ap trinh va tu duy logic/thuat
toan cho hoc sinh.

Chii d@é 1 — Mgt vong SCRATCH (2
bai hoc). Gilp hoc sinh lam quen véi giao
dién, cac khai niém va su dung céac Iénh
don dé thuc hién nhitng dy an co ban
trong SCRATCH.

Chu dé 2 — Khu ring ki thi (2 bai
hoc). Gilp hoc sinh lam quen véi céac Iénh

-

xin chao minh la
Evee .Minh sé cho
céc ban biét thém

~e

su kién, chuyén dong, hinh dang, mau sic
va két hop cac lénh dé hoan chinh 1 du an

Cha dé 3 — Qud tring ki diéu (3
bai hoc). Gilp hoc sinh lam quen véi toa
do cua nhan vat trong san khau va cach
gui, phat tin hiéu trong mot du an
SCRATCH.

Mgt so hinh dnh vé cac du an cua
hoc sinh da thuc hién trong khda hoc:
Hinh 6, 7

Ban 4y la mét
ngwoi tot, ban ay
rat thich an ga
ran.Ban 4y cao
1m56.trong trwong
ban ay hoc rat gioi.

Hinh 7. Du &n ch( ver dang yéu — Chu d@é 2 (Tran Lam Tri Pirc)
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5. Kétluan

Nghién ctu cua bai bao tap trung
tim hiéu vé Educational Programming
Language va cac vin dé day hoc lap trinh
(tap trung & cip hoc phd thong)
trong/ngoai nudc, cung voi viéc khao sat
xu thé day hoc lap trinh véi cong cu/moi
truong cong tac hién nay, cu thé 1a MSW
Logo va Scratch. Qua d6, cac tac gia
ciing da thiét ké mot kich ban day hoc lap
trinh vgi cbng cuy/moéi truong dad néu,
huéng dén viéc d6i mai cach day hoc lap
trinh & truong phd théng sao cho hiéu
qua va hip dan ngudi hoc.

DPé hd trg cho viéc thuc hién kich
ban day hoc dé& xuat, nhém nghién ctu

cling da cai dat thir nghiém mot hé thong
hoc tryc tuyén Game2Programming (tai
dia chi
http://2learner.hcmup.edu.vn/game2progr
amming/) voi hai phan hé ho trg day hoc
MSW Logo va Scratch. Bén canh do, la
su trién khai day hoc thyc té ¢ hai (2)
khoa hoc (30 tiét) tai Trung tam Tin hoc
—Truong Pai hoc Su pham TPHCM
(06/2016, 08/2016) dé minh chung vé
tinh kha thi va hiéu qua cua kich ban d¢
xuat nham 1am co s& khoa hoc cho viéc
thiét ké chuong trinh va noi dung day hoc
lap trinh véi cdc cdng cu/mdi truong
cong tac khac, ngodi MSW Logo va
Scratch.
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