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ABSTRACT

To implement the fundamental and comprehensive educational innovation, it
is required that the general education program shift to a competency-based
orientation. Thus, teacher training institutions also need to adjust and update
their training programs accordingly. Therefore, the application of information
technology such as Excel, SPSS, etc. in teaching and learning has become
urgent in the context of current educational innovation. This study presents
the initial results of experimental teaching of the Introduction to Applied
Statistics in Education course with the support of the Excel software at
University of Education - Vietnam National University, Hanoi to help

students establish mathematical models. The results of the experimental
teaching show that the establishment of mathematical models and the use of
mathematical models have been performed more effectively with the support
of Excel software. Therefore, lecturers need to increase the time to practice
with some softwares and apply information technology in teaching
appropriately to improve teaching and learning effectiveness.

1. M6 dau

Trong day hoc Toan, khi toan hoc duoc ding dé giai quyét cac van dé, tinh hudng va bi canh trong cac linh vire
bén ngoai toan hoc thi qua trinh mo6 hinh héa thuong dugc thuc hién va cac moé hinh toan hoc duge sir dung. Thuc
tién day hoc cho thdy, du d4 thanh thao ki ning giai toan nhung sinh vién (SV) van con gip nhiéu han ché trong viéc
lap mé hinh toan hoc, tirc 12 khi chuyén thé cac tinh hudng thyc té thanh mé hinh toan hoc. Do khong tim dugc mo
hinh cho tinh hudng da cho, SV mét co hoi dé tra 101 cac cau hoi yéu cau sir dung mé hinh da tim thay ¢ mirc tu duy
cao hon (Tran, 2018).

Viée sir dung md hinh toan hoc phi hop gitip ngudi hoc thuc hién céc phan tich dinh lugng dé du doan sy phat trién
hay nguyén nhan cua cac hién tuong thuc t& dua trén co s khoa hoc. Hon nira, viéc mg dung cong nghé trong day hoc
la mot yeu t6 thlet yéu trong bdi canh Cach mang cong nghiép 4.0 hién nay va hau hét cic nha nghién cru vé mo hinh
hoa cho rang, can phai c6 vai tro ctia cong nghé trong day hoc (O’rinov et al., 2020). Phén mém Excel 1a mot cong cu ho
tro hiéu qua, dugc st dung phd bién trong day hoc thong ké boi tinh nang don gian cta nd. Pay 1a phan mém cia bd
phan mém Office ciia hang san xudt lon trén thé gioi Microsoft. Do d6, Chuong trinh gido duc pho thong 2018 da gidi
thiéu cho HS céch st dung phan mém Excel dé xir 1 s6 liu thong ké va giai mot so bai toan trong tinh hudng thyc té.

Théng ké 1a mét linh vure toan hoe ¢é ni dung lién quan mat thiét toi thuc té. Con ngudi da sir dung théng ké dé
giai quyét cac van dé cua thyc té, tir &6 ma khoa hoc thong ké dugc hinh thanh va phat trién. Do do, trong day hoc
thng ké, can sur dung cac vi dy, ndi dung lién hé voi thye té. Cong ngh¢ da thay d6i cach ma cac nha théng ké 1am
viéc va lam thay d6i cach day va hoc thong ké (Chance et al., 2007; Bong Thi Hong Ngoc, 2022). Vin dé dat ra la:
SV su pham thé hién quy trinh thlet 1ap mé hinh toén hoc va stir dung m hinh dé chuyén tir tinh hudng thuc té sang
md hinh toan hoc bang phin mém Excel nhu thé nao? Chuing t6i s& trinh bay théng qua mot nghién ciru truong hop
tai Truong Pai hoc Gido duc - Pai hoc Quéc gia Ha Noi.

2. Két qua nghién ciru
2.1. Mjt 56 vin dé Ii lugn
2.1.1. Khdi niém “Mé hinh hoa todan hoc”

M6 hinh héa toan hoc (MHHTH) 13 qué trinh thyc hién thanh cong viéc chuyén ddi tinh hudng thuc té thanh van

dé toan hoc thong qua sir dung toan hoc dé biéu dién, phan tich, 1i giai va tir cac két qua toan hoc dé dua ra 1oi giai
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cho tinh hudng thyc t& dit ra (Cao Thi Ha va Vi Tién Diing, 2024). Theo d6, MHHTH c¢6 mét sb dic diém co ban
sau: (1) St dung ngdn ngir toan hoc dé do luong, danh gia cac hién tuong trong thé gidi thuc; (2) Sir dung toan hoc
de kham pha va phat trién su hiéu biét cia mdi ngudi vé cac van dé cua thé gioi thuc; (3) Mot quy trinh giai quyet
van dé duogc str dung 1dp lai, trong d6 toan hoc duoc dung dé kham pha va phat trién sy hiéu biét sau sac hon cua moi
ca nhan vé thé gii thuc (Cao Thi Ha va Vi Tién Diing, 2024). Nhu vy, MHHTH nhu mét vong tuan hoan, trong
d6 cac van dé thyc té dugc chuyén sang dang mé hinh toan hoc. MHHTH cho phép ngudi hoc két ndi toan hoc trong
nha truong voi thue té, cung cap mot birc tranh rdng hon, phong phti hon vé toan hoc, gitip viéc hoc toan tré nén y
nghia hon (N, guyén Thi Tan An, 2012; Nguyén Danh Nam, 2016). Thong qua hoat dong mo hinh héa gitip nguoi
hoc thong hiéu cac khai niém va qua trinh toan hoc, hé théng hoa khai niém, ¥ tudng toan hoc va ndm duoc cach xay
dung mbi lién hé giita cac ¥ tuong d6 va biét van dung kinh nghiém c4 nhén, lién két giita cac linh vuc khac nhau
trong thuc té dé giai quyét van dé dat ra.

2.1.2. Khai niém “mé hinh toan hoc”

M0 hinh toén hoc 12 khai niém rong, c6 thé 1a mot md hinh vat cht (mot vat, mot hinh khdi), hodc 13 mé hinh
phi vat chat nhu mot cdng thire, phuong trinh, do thi hodc bang, phan anh nhig dac diém quan trong ciia mot tinh
huéng da cho (Cao Thi Ha va Vi Tién Diing, 2024). Mot md hinh toan hoc thong thuong dwgc md ta mot cach hé
théng thong qua mat tap cac bién va cac ham nham thiét 1ap mdi quan hé gitra c4c bién do. Nhu vay, mo hinh toan
hoc ciing 14 mét hinh thire biéu dién toan hoc, thé hién mdi quan hé gitra hai hoic nhidu bién lién quan dén mot tinh
hudng hodc van dé da cho; 1a t6 hop cac cAu triic nhu phwong trinh, ham, dd thi, ki nang tu duy toan ho,... ton tai
hoic hinh thanh sau nay trong tam tri cua chung ta dé mé ta mét tinh hudng c6 van dé hoic mat tinh hudng thuc té.
2.1.3. Tang cuong umg dung cong nghé thong tin trong day hoc hién nay

Su phat trién cua cong nghé thong tin (CNTT) da va dang tac dong manh mé dén nhleu linh vuc khac nhau cia
doi SOng x& héi, trong d6 ¢6 GD-DT. Nhan thire dugc vai tro cia CNTT, chién luoc phat trién giao duc tir ndm 2011-
2020 di xac dinh cAn ddy manh tng dung CNTT, truyén théng nham nang cao hiéu qua quan Ii gido duc & c4c cap,
phin dau dén nam 2015, 100% giang vién dai hoc, cao déng va dén nam 2020, 100% GV giéo duc nghé nghiép va
phé thong c6 kha nang tng dung CNTT va truyén thdng trong giéo duc (Bo GD-DT, 2020).

Nhiing nim hoc tiép theo, B6 GD-DT (2020) chii trong ting cuong tng dung CNTT trong d6i méi noi dung,
phuong phéap day hoc, thi va kiém tra, danh gia, quan I gido duc, quan tri nha truong; ap dung day, hoc truc tuyén;
phat trlen kho hoc liéu sé toan nganh, sir dung ngan hang cau hoi truc tuyén dung chung, kho bai giang E- learning
ket ndi voi He tri thic Viét sb héa. Do do, cac co sé dio tao cin diéu chinh chuong trinh sao cho dap tmg yéu céu
vé tmg dung CNTT h trg d6i méi ndi dung, phuong phap day hoc va qué trinh kiém tra, danh gia.

2.2. Dé xudt quy trinh mé hinh héa todn hoc

Pi ¢6 nhiéu tic gia dua ra cac quy trinh MHHTH khéc nhau. Greefrath va cong sy (2018) da dua ra quy trinh
MHHTH mo rong voi sy hd tro cia CNTT gdm cac bude sau: (1) Tinh hubng thue té phai duoc hiéu va chuyén doi
sang ngon ngir toan hoc; (2) Cac biéu dién toan hoc tiép tuc chuyén sang ngon ngit cia may tinh hay m6 hinh may
tinh cu thé can dugce xay dung; (3) Két qua c6 duoc trong mdi truong cong nghé phai duge chuyén doi nguoc lai vao
mbi trudng toan hoc; (4) Chuyén doi két qua toan hoc sang két qua trong tinh hudng thuc té ban dau.

computer model
real model & problem
& problem
O
O mathematical
model & problem
real situation 4 ‘z\"& situation
& problem " - \ model
{] mathematical
real resuits g L]
results computer
results
rest of the world mathematics technology

Hinh 1. Quy trinh MHHTH mé réng véi suw hé tro ciia CNTT (Nguon.: Greefrath et al., 2018)
Theo Stewart va cong su (2016), quy trinh MHHTH gom céc bude sau: (1) Xéac dinh bién sd: Quan sat ki sb
lugng bién can tim va ki hiéu cho bién (vi du x); (2) Dién dat sang ngdn ngit toan hoc: Chuyén céc thdng tin trong
m6 hinh thyc té sang ngdn ngir toan hoc dua trén cac bién da dat & budc 1; (3) Thiét Iap md hinh toan hoc: Tim mdi
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quan hé gitra c&c biéu thie da liét ké & budc 2; (4) St dung mo hinh todn hoc dé tra 1oi cac cau hoi dit ra trong bai
toan thyc té ban dau. Theo Nguyén Phu Loc (2016), quy trinh MHHTH gdm 4 budc: (1) Chuyén tir bai toén thyc té
sang bai toan toan hoc (md hinh toan hoc); (2) Str dung cong cu todn hoc dé tim 1di giai cho bai toan; (3) Sir dung
két qua & budc 2 dé dién giai thanh két qua trong thuc té; (4) So sanh, ddi chiéu loi giai voi bai toan thuc té ban dau
xem c0 hgp li hay khdng.

Tir c4c nghién ctru trén, dé co thé sir dung CNTT trong thiét 14p mé hinh toan hoc, chiing tdi dé xuit quy trinh
MHHTH gbm cac budc sau: - Bude 1: Xac dinh bién sd; - Budc 2: Dién dat sang ngdn ngi toan hoc; - Bude 3: Chuyén
sang ngdn ngit/thao tic may tinh; - Budc 4: Thiét 1ap mé hinh toan hoc; - Budc 5: Str dung mé hinh toan hoc.

2.3. Két qua nghién ciru thwe nghiém sw pham
2.3.1. Mdu va phwong phdp nghién ciru

Thuc nghiém su pham duoc trién khai trong day hoc hoc phﬁn Nhap mén théng ké ung dung tai Truong Dai hoc
Giao duc - Pai hoc Quéc gia Ha Noi. Thoi gian thye nghiém 1a hoc Ki T ndm hoc 2023-2024, mau nghién ctru gém
64 SV hé Su pham. SV s& lam bai va nop trén Google Drive trong thoi gian 60 phit (30 phdt 1am bai khéng c6 hd
tro cua Excel va 30 pht 1am bai c6 hd trg ciia Excel). M6 ta v& mau nghién ctru dugc trinh bay trong bang 1.

Bang 1. M6 ta vé mau nghién ciru

Dic diém Tén sb Tén suit
e Nir 50 78,1
Gidi tinh Nam 14 21,9
< , 2 56 87,5
Nam thir 3 8 125
Su pham Toan hoc 15 234
Su pham Vit li 13 20,3
Naanh Su pham Hoa hoc 7 10,9
g Su pham Sinh hoc 3 48
Su pham Khoa hoc ty nhién 21 32,8
Su pham Lich stt - Dia li 5 7.8

Vi 64 SV tham gia thue nghiém, da s6 1a SV hoc nam thir hai (chiém 87,5%) da dugc phan chuyén nganh nén
déu co thé thyc hién thanh thao cac thao tac trén phin mém Excel.
2.3.2. Bai toan thyc nghiém
Do luong két qua danh gia ki nang xa hoi (Y) thong qua két qua danh gia ki ning viét (X) ciia SV, mot thir nghiém
duoc thyc hién trén 15 SV va ghi nhan két qua:
X | 52 | 59 | 33 | 44 | 52 | 52 | 59 | 46 | 57 | 55 | 46 | 65 | 60 | 63 | 57
Y 57 61 31 56 61 61 61 36 51 51 61 61 71 46 56
Tra loi cac cau hoi sau véi hai truong hop: Khdng sir dung Excel va cé sir dung Excel.
a) Xac dinh hé sb trong quan Pearson ctia X va Y, giai thich y nghia hé sé do.
b) Néu X va Y ¢6 tuong quan tuyén tinh, xay dung mé hinh dé dy béo sy bién dong Ki ning xa hoi (Y) theo ki
ning viét (X) cua SV va giai thich mé hinh.
¢) Udc lugng két qua diém ki niang xa hoi cua SV néu cac em dat 55 diém Ki nang viét.
Du kién 101 giai ciia SV khi khong c6 hd trg cia phan mém Excel.
Huréng dan:
But6e 1. Xac dinh bién so. C6 hai bién so: két qua danh gia ki nang viét 12 X va ki ning xa hoi 13 Y.
Buc 2. Dién dat sang ngdn nga todn hoc.

Ngon ngir tw nhién Ngon ngir toan hoc
K&t qua danh gia ki nang vidt X
Két qua danh gia ki nang xa hoi Y
SV dat 55 diém ki nang viét X =55
Heé s6 twong quan Pearson ctia X va Y r
, S LA PO p A A , s s SXY
Buoc 3. Thiet Idp md hinh todn hoc. Hé s6 tuwong quan Pearsonctia X vaYla r=—AaL |

JSXX SYY
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Khi d6, md hinh dé dy béo sy bién dong ki ning xa hoi (Y) theo kindng viét (X) cuaSVeddang Y =aX +b
. S _
Véi azsﬂ, b=Y —aX.
XX

S
Buéc 4. Sik dung mo hinh todn hoc. Co = XY~ 4671 <056 nan xva v co twong quan

’SXX SYY 165,29.101,61

tuyén tinh dong bién, tic 1a ki ning viét tot thi ki ning xd hoi ciing tét theo va nguoc lai. C6

S o , q ,
a=_XY =4671.071 b=Y-aX~16,94=Y =16,94+0,71.X nén néu SV dat 55 diém ki ning viét thi
Syx 6529

diém ki ndng xa hoi la: Y =16,94+0,71.X =16,94+0,71.55=55,99.

.....

bay bét dau véi budc 3.

Buiée 3. Chuyén sang ngon ngi/thao tac may tinh: SV st dung cdng cu Regression cua Data analysis trén thanh
cong cu Tools, két qua nhan dwoc nhu hinh 2. Biéu d6 tAn xa cac diém (xem hinh 3) tao nén mot duong thang c6 xu
huéng dong bién, vi thé mé hinh tuyén tinh phi hop véi bai todn nay. Tir do, thiét Iap ngay mo hinh toan hoc can tim.

Regression Statistics

20

Multiple R 0.568034529 o i

R Square 0.322663226 60 . . PRI

Adjusted R Square 0270560397 w0 [ ey

Standard Error 8.919503685 W e !

Observations 15 20 °

Coefficients =

Intercept 16.94347826 v’

X Variable 1 0708559783 030 35 40 a5 50 55 60 65 70
Hinh 2. Két qua sit dung phan mém Excel Hinh 3. Biéu do tén xa moi quan hé giita X va Y

Bur6e 4. Thiét 1gp mo hinh toan hoc. Hé s tuong quan Pearson cia X va Y 1a I ~0,568. M6 hinh dé dy bao
su bién dong ki ning xa hoi (Y ) theo ki ndng viét (X ) cua SV ¢ dang Y =16,94+0,71.X.

Bu6e 5. Sir dung mo hinh toén hoc. C6 I ~0,56>0 nén X Va Y c6 tuong quan tuyén tinh dong bién, tirc ki
ning viét tot thi ki ning xa hoi ciing tt theo va nguoc lai. Néu SV dat 55 diém ki nang viét thi diém ki ning xa hoi
la: Y =16,94+0,71.X =16,94 +0,71.55 = 55,99.

2.3.3. Két qud nghién ciru thiee nghiém

Sau khi thuc nghiém, chung t6i thu dugc két qua tur bai lam ctia 64 SV nhu sau:

Bang 2. S6 SV thiee hién theo cdc buée MHHTH khi khdng 0 sw ko tro ciia Excel

Xac dinh Dién dat sang ngén ngir HE 56 twong gua:; I Mo hinf h01SqP )(; "
bién sb toan hoc Lap md hinh wCUN8 | 1 .ap mé hinh u cung
: md hinh : md hinh
60 49 45 41 42 38

S6 lidu & bang 2 cho théy, hau hét SV déu x4c dinh duge cac bién sb can tim. Bén canh d6, SV can chuyén ngén
ngir bai toan thyc té sang ngdn ngit toan hoc ding dé c6 thé thiét 1ap md hinh va sir dung mé hinh phu hop.

Hon nira, két qua cua hé s6 twong quan r ¢ [~1,1], SV ciing khong nhan ra nham I3n ndy. Bén canh d6, do khong
¢6 sy hd tro cua phan mém Excel nén SV can phai nhé cong thirc dé tinh toan dugc hé sb trong quan Pearson giita
hai bién va xay dung md hinh hdi quy tuyén tinh. Diéu ndy dan dén SV c6 thé nhé sai hoac viét chua dung cong thirc
nén cac em da khong thé thiét 1ap dugc mé hinh toan hoc pht hop.

Véi su ho tro cia phé”m mém Excel, sb luong SV thue hién dugc theo cac budc MHHTH da téng 1én, ddc biét co
62/64 SV lap dugc mo hinh hé sé twong quan va 61/64 SV xdy dung md hinh hoi quy.
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Phan mém Excel dua ra kég qua dang, chi giét gilip SV nhan xét va lap luan chinh xéc, c6 61/62 SV Iap dugc
dtng mo hinh tuyén tinh hai bién bang phan mém Excel. Tuy nhién, dé sir dung hiéu qua phan mém Excel, SV can

nhap dit liéu chinh xac tir dé bai vao trang tinh.
Bang 3. Thang ké két qua Idp md hinh va si dung md hinh cia SV

Khéng sir dung Excel Sir dung Excel
Két qua He s0 twong quan M3 hinh héi quy Hé s0 twong quan M3 hinh héi quy
Lapmbd | Strdung | Lapmd | Sudung | Ladpmd | Strdung | Lapmdbd | Sirdung
hinh mo hinh hinh mo hinh hinh mo hinh hinh m0 hinh
Pung 36 24 32 31 61 54 59 53
Sai 9 17 10 7 1 5 2 4

Bang 3 cho thiy, khi SV sir dung phin mém Excel ¢6 ti 1é mic sai 1am thap hon so v6i SV khéng sir dung phin
mém. Do d6, str dung Excel gitip SV thiét 14p mé hinh toan hoc nhanh chéng, d& dang hon do tinh chinh x4c va cac
thao tac khong qua phirc tap ciia phan mém Excel. Nhu vay, Excel d4 hd trg hiéu qua trong day hoc hoc phan Nhap
mon théng ké &ng dung boi phan mém nay da chira dung nhiing thong tin dé thuc hién cac phép tinh toan sb lisu
thdng ké. Véi phan mém Excel, dé gilp SV xay dung duoc md hinh ton hoc hiéu qua, giang vién can husng dan
c&c em ngay tai l6p, chuan bi may tinh, méy chiéu, hoic phong hoc tin hoc cho SV thuc hanh ngay tai 16p. Véi ngi
dung thdng k&, viéc thuc hanh cac thao tac va cach st dung cac ham théng ké nham tim ra két qua cua bai toan, hinh
thanh ki nang str dung phuong tién trong day hoc Toan cho SV.

3. Két luin

Thong qua két qua thyuc nghiém su pham, chiing t6i nhan thiy, SV da c6 cac ki ning st dung CNTT (phin mém
Excel) dé giai cAc bai toan thyc té. Viéc thiét 1p mo hinh toan hoc va str dung mé hinh toan hoc da dugc thyc hién
hiéu qua hon khi ¢6 sy hd tro clia phﬁn mém Excel. Hoat dong thiét 1ap mé hinh toan hoc v&i su hd tro ciia Excel da
gilp chung t6i xac dinh dugc kha nang cua SV vé viée thiét 1ap mo hinh toan hoc va st dung mé hinh toan hoc, tir
d6 cho thay vai tro ctia CNTT trong day hoc Toan. Do d6, giang vién can ting thoi gian thuc hanh mot s6 phan mém,
g dung CNTT trong day hoc cho pht hgp nhiam nang cao hiéu qua day hoc.
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