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Tom tit. Nghién ctu trinh bay két qua khai pha dir liéu két qua tich liy chimg chi
Microsoft Office Specialist Excel (MOS Excel) cua sinh vién Truong Pai hoc Kinh té,
Pai hoc Hué tir thang 9/2017 dén nay. Pay 13 nghién ciru dau tién vé van dé nay tai Viét
Nam n6i chung va Pai hoc kinh té n6i riéng. Két qua nghién ciu khéng chi c6 y nghia
thuc tién d6i nguoi day, nguoi hoc va Truong Pai hoc Kinh té trong xu thé nang cao
chat luongtheo hudng chuan quéc té, ma con 1a bai hoc kinh nghiém cho céc co sd gido
duc dang bat dau tiép can chiing chi MOS. Bé dat duoc myc tiéu cua nghién ciu, ching
t6i sir dung bd phan mém méa nguon ma WEKA (Waikato Environment for Knowledge
Analysis) vai viéc &p dung k¥ thuat trich chon thudc tinh dé tim ra dugc 04 thudc tinh
6 anh huong dén két qua tich lity cudi cling va xay dung mé hinh dy bao phan Iép dya
trén giai thuat cay quyét dinh véi két qua phan 16p tét nhat thuoc vé mo hinh giai thuat
J48 vai ty Ié phéan 16p chinh xac dat trén 77%.

Tir khéa: Cay quyét dinh; MOS Excel; Phan Iép; Trich chon thudc tinh.

1. Pit van aé

Khai phé dix liéu 1a trich xuat va khai thac nhitng théng tin hitu ich, tiém an cua
dir liéu. Cong viéc nay giai quyét cac van dé bang cach phan tich lwogng dit liéu 16n hién
c6 dé kham pha ra cac xu hudng va cac quy tic c6 y nghia (Brijesh, 2011). Trién khai
cong cu khai phé dit liéu 1a mot cach dé phan tich va quan Iy khéi luong 16n dir liéu sao
cho ¢6 thé kham pha duoc cac md hinh hitu ich cho giai quyét vin dé va hd tro ra quyét
dinh (Yehuala, 2015). Baradwaj & Pal (2012) cho rang két qua hoc tap ndi chung hay
két qua tich lily chung chi k§ nang cua sinh vién chiu anh huong cua nhiéu yéu té nhu
cac dic diém riéng cua timg ca nhan, dic diém kinh té x& hoi va cac yéu t6 lien quan
dén moi truong song Biét rd nhitng yéu té ndy va anh huong cua chang dén qua trinh
tich lity kién thirc, k¥ ning ciia sinh vién c6 thé gitp cho khdng chi sinh vién ma ca céc
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nha quan ly gido duc trién khai cong tac dao tao mot cach hiéu qua va dap tng tét yéu
cau x& hoi.

Thuc té cho thiy, nhu cau tich liy chimng chi k§ ning MOS Excel cua sinh vién
Pai hoc Kinh té, Pai hoc Hué ngay cang ting bai vi nhiéu ly do. Thir nhat, st dung
thanh thao tin hoc van phong ngay cang quan trong khi cac ky nang d6 gop phan gidp
nguoi dung lam viéc va hoc tap hiéu qua hon (Certiport, 2022). Tha hai, Formby &
cong su (2017) tin riang viéc thanh thao ky ning tin hoc vin phong s& dem dén nhiéu co
hoi viéc 1am cho sinh vién sau khi tét nghiép, giup ho tré thanh tng vién tiém ning
trong mat nha tuyén dung, nhanh chéng tim dwoc cbng viéc tét trong twong lai sau khi
ra truong. Viéc su dung thanh thao tin hoc van phong s€ giup nguoi hoc va nguoi lam
viéc t6i wu duoc qué trinh 1am viéc caa ho. Tha ba, rd rang khong thé pha nhan rang
chuong trinh hoc phan Tin hoc Ung dung hién nay hay hoc phan Tin hoc Pai cuong
trude ddy ma sinh vién trudng Pai hoc Kinh té, Pai hoc Hué da va dang duoc hoc cung
cap cho sinh vién Pai hoc Kinh té, Pai hoc Hué kién thirc co ban va toan dién vé may
tinh dién ta, hé thong théng tin va céc thanh phan cua n6 cing véi cac kién thic va ky
nang tlr co ban dén nang cao d6i véi cac phan mém tng dung hd trg cac cong viéc hang
ngay nhu Microsoft Word, Microsoft Excel, Microsoft Powerpoint. Tuy nhién, mot s6
luong I6n sinh vién Pai hoc Kinh té nhan thic chang chi 132 mot phuong tién dé lam
minh chiing vé muc d6 thanh thao véi cac ky nang kha thi va can thiét khi tham gia vao
thi truong lao dong nhu khang dinh trong két qua nghién cau cia Michael &
Christopher (2005).

Theo béo céo tong két caa 11G Viét Nam, tai Viét Nam da c6 nhiéu co sé gido duc
dai hoc ap dung chuan dau ra chiing chi MOS cho sinh vién mét s6 nganh hoac cho toan
co s gi4o duc. Nhan thirc duoc loi ich caa loai chiing chi nay dem lai va nim bét duoc
xu huéng va sy can thiét cua chiung chi MOS trong viéc tich lity k§ niang dap tmg di
lam, tir thang 9/2017 truong Dai hoc Kinh té 1a truong duy nhat trong Pai hoc Hué ky
két hop tac vai 11G Viét Nam trong viéc to chuc thi chung chi MOS. Bén nay, s luot
sinh vién ty nguyén tham gia tich liiy ching chi MOS 1én dén xap xi 5000 luot sinh vién
thong qua so tai khoan dn tap Gmetrix giita Truong va 11G Viét Nam. Trong s6 d6, sb
bai thi dang ky truc tiép thi tai dia diém truong Pai hoc Kinh té, Pai hoc Hué 1a trén
2985 bai thi.

Trén thé giéi da co mot sd nghién ciu véi muc dich chi ra tim quan trong cua
MOS Excel déi véi sinh vién kinh té (Nesrin Bakir, 2019). Bén canh d6, tac gia Ngo-Ye
va cong su (2018) da nghién ciru hudng dan trién khai hiéu qua chuong trinh hoc 1ong
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ghép giang day va té chuc thi chimng chi MOS. Tuy nhién, cho dén nay chua c6 mot
nghién ctiru ndo duoc thuc hién dé khai pha két qua hoc — thi chitng chi MOS Excel thuc
té tir mot t6 chuc gido duc da trién khai dé tir d6 xac dinh duoc nhiing dic diém nao hay
nhitng thudc tinh ndo anh hudng dén két qua tich lity cudi cing cua sinh vién Pat hay
Khéng dat chitng chi; va md hinh dy bao nao c6 thé dwa ra duoc két qua dy bao do dat
ty 1& chinh xac cao nhat. Bé giai quyét nhitng khoang tréng nay, ching tdi s& khai pha
co s& dir liéu dd duoc luu trir va thu thap trong qué trinh té chic va huéng dan cho sinh
vién cua truong Pai hoc Kinh té, Pai hoc Hué trong qua trinh tich 1ty chirng chi cua ho.

2. Tong quan nghién ciru va phwong phap nghién ciu
2.1 Téng quan nghién cru
2.1.1 Nghién ciru lién quan dén khai pha diz liéu gido duc

Romero & Sebastian (2007) di cho rang khai pha dir liéu gido duc 1a mot linh vuc
nghién ctu tiém nang va day haa hen. Trong mot nghién ctu vé sir dung khai phé di
lieu, Bayer & cong su (2012) da két hop cdng cu phan tich mang xa hoi véi ky thuat
khai pha dir liéu bao gdm Cay quyét dinh va Naive Bayes dé du bao két qua hoc cua
sinh vién. Két qua nghién ctu cho thidy mé hinh xay dung trén giai thuat Cay quyét dinh
(J48) mang lai ty 1€ phan 16p chinh xac hon Naive Bayes. Ngoai ra, Kapoor & Reena
(2015) tirng néu trong cong bd trong nghién cau cua ho rang, giai thuat cay quyét dinh
J48 1a mot trong nhiing giai thuat tot nhat trong viéc xay dung mé hinh du béo phan I6p.
Thém vao d6, dé danh gia ty I¢ phan 16p mot cach chinh xac, Kohavi cho thiy danh gia
chéo 10 lan 1a phuong phap tét nhat khi xay dung md hinh phan 16p mac du can phai
thuc hién cac thao tac tinh toan nhiéu hon (Kohavi, 1995).

Trong khai phé dit liéu, trich chon thudc tinh 1a mot van dé nghién ctru duoc nhiéu
tac gia quan tim. Trong do, giai thuat va danh gia thudc tinh BestFirst-CfsSubsetEval
cia WEKA dugc nhiéu tac gia lva chon. Vi du, Lei & Pingfan (1988) da chiing minh
rang phuong phap lua chon thudc tinh theo BestFirst 1a mot giai thuat lya chon thugc
tinh t&i uu, cho ra tap thudc tinh it hon nhiéu so véi cac phuong phap tim kiém khac.
Thém vao d6, Aggarwal & Amrita (2013) da su dung CfsSubsetEval 1am cong cu danh
gid mot tap hop con cua cac thugc tinh bang cach xem xét kha ning riéng cua tirng
thudc tinh cung vai muc do du thira ctia ching va dua ra tap thuoc tinh cia mé hinh véi
d6 phan 16p chinh xac téi 99,95%.
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2.1.2 Nghién ciu lién quan dén tam quan trong cua viéc thanh thao ki ndng
Microsoft Excel va tich liiy chiing chi tin hoc dai véi sinh vién kinh té

Nghién ctu cia Formby & cong su (2017) da chi ra rang hon 80% sinh vién kinh
té khang dinh muc tiéu caa ho 1a kiém duoc mot cong viéc duoc tra lvong cao va nhiéu
doanh nghiép dang yéu cau nang cao ky niang Microsoft Excel. Nghién ctru di chi 16 di
véi sinh vién chuyén nganh kinh té, kién thtc vé bang tinh 12 bat budc dé c6 kha ning
thanh codng trong thi truong viéc 1am. Su dung thanh thao vai Microsoft Excel ngay
cang tré nén mot diéu kién tién quyét cho sinh vién khi tiép can thi truong viéc 1am.
Bén canh d6, nghién ctu caa Gomillion chi ra rang sinh vién chuyén nganh kinh té
dugc huong loi tr viée tich Iy chung chi ky nang cong nghé thong tin (Gomillion,
2017). Tuy nhién, trong cac nghién ciu trén khong dé cap dén viéc sinh vién co thé
dung phuong tién nao dé chirng minh cho nha tuyén dung vé ky nang caa minh. Nghién
ctu ciia Randall & Zirkle (2005) da giai quyét diéu d6. Nhom nghién ctiru két luan rang,
chang chi 1a mot phuong tién dé cung cap cho sinh vién dé lam minh ching vé muc do
thanh thao véi cac k§ ning kha thi va can thiét khi tham gia vao thi truong lao dong va
chang chi c6 anh huong dang ké dén kha ning dwoc tuyén dung cia nhan vién
(Certiport, 2022).

Chung chi MOS (Microsoft Office Specialist) 1a bai thi danh gia kha nang tin hoc
van phong uy tin nhat do Microsoft cip va dugc Certiport trién khai. Chang chi duoc
ding dé danh gia k¥ nang nghé nghiép dugc cong nhan trén toan cau, chimg minh dugc
nang lyc sir dung cac tng dung tin hoc van phong — cong cu htru hiéu nang cao hiéu qua
va niang suat cdng viéc. Chang chi MOS dang duoc 4p dung trén 150 qudc gia va ving
1anh tho.

Nghién ctru lién quan dén ching chi MOS Excel: trén thé gigi c6 nghién ctu cua
tac gia Ngo-Ye & cong su (2018) da chi ra nhitng kinh nghiém ma té chuc giéo duc noi
tac gia 1am viéc cd thé gitp sinh vién chuan bij cho dy thi chitng chi MOS Excel nhu thé
nao. Ngoai ra, trong nghién ctru vé bai hoc kinh nghiém caa két hgp chuong trinh giang
day véi chuong trinh giang day ching chi MOS Excel cua truong Pai hoc West Texas
A&M University danh cho céc sinh vién nganh kinh té (Nesrin Bakir, 2019), trudong da
dua chuong trinh MOS vao giang day cho sinh vién. Nghién ciru nay tap trung vao phan
tich mdi lién hé va cach thic trién khai, két hop véi chuong trinh hién tai dé gidp sinh
vién dat két qua tich lily chimg chi dugc cao nhat. Tuy nhién, cac nghién ctu di duoc
thuc hién chua chi ra dugc yéu té hay thudc tinh nao trong co sé dit lidu luu trir vé
ngudi hoc ¢6 anh huong dén két qua tich liy chung chi cua sinh vién.
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2.2 Phwong phap nghién ciru
2.2.1 Thu thdp s¢ liéu va chudn héa

Dit liéu duoc thu thap tir dit liéu hd so luu trit qué trinh hoc — thi MOS cua sinh
vién Pai hoc Kinh té, Pai hoc Hué tir nam 2017 thang 6/2022. Trong d6, dé phuc vu
cho muc dich nghién ctu, dir liéu vé cac ban ghi caa sinh vién tham gia véi muc tiéu
tich lay MOS Excel duoc loc riéng. Viéc gan nhan “Pat” hay “Khong dat” dugc thuc
hién bang cach st dung ham Vlookup dua vao khoa la s6 Ching minh nhan dan hoic
Can cudc cong dan (thong tin nay dugc luu trir tur giai doan sinh vién dang ky mua tai
khoan hoc Gmetrix tir 11G Viét Nam) va két qua IIG bao céo sau khi thi. Nhan Dat dugc
gan cho sinh vién thi “Pass” chiing chi MOS Excel véi diém sé >=700/1000. Ban ghi
dugc gan nhan 1op “Khéng dat” bao gdm ban ghi caa cac thi sinh ¢d két qua du thi duoc
lIG béo vé 1a “Fail” hoic mua tai khoan Gmetrix va tham gia hoc nhung khong tham
gia duy thi.

Sau d6, thuc hién 1énh loc ra két qua 2905 ban ghi mang nhan “Pat” va duoc luu
trong file Dat.xlIsx la ban ghi luu trit dir liéu cua nhixng thi sinh tham gia hoc thi va thi
dat chung chi MOS Excel cua sinh vién Truong Pai hoc Kinh té, Dai hoc Hué. Bong
thoi, thuc hién 1énh loc tiép theo trén co so dit liéu gbc ra tap dir lidu luu ban ghi mang
nhan “Khong dat” duoc va luu trong file Khongdat.xlsx gdm 1800 ban ghi.

Tiép theo, voi muc tiéu can ddi dir liéu, nghién ciru sir dung ham ngau nhién trong
Excel dé lay ngau nhién 1800 ban ghi trong tap Dat.xlsx va két hop véi co s dir ligu
gom 1800 ban ghi mang nhén 16p Khéng dat dé duoc co sé dit liéu sir dung ding dé
khai pha trén do, dat tén tap dir liéu d6 1a Dulieu.xIsx. Cudi cling, tap mang phan mo
rong .xlsx duoc chuyén luu dudi dang .csv file dé thuan loi cho qué trinh &p dung céc
ky thuat khai pha dix liéu su dung WEKA.

Trong d6, dir liéu thu dwoc quan ly bao gom céc bang dit liéu lién quan dén 03
nhom thong tin: Thong tin ngudi hoc, Thong tin hoc tap va két qua tich liy. Thi nhat,
thong tin hd so nguoi hoc bao gom: ho tén, sé cin cudc/chitng minh nhan nhan, gisi
tinh, thoi diém tham gia hoc 14 sinh vién nim thir may? chuyén nganh, diém mén tin
hoc ng dung, diém tuy danh gia k¥ nang sir dung excel theo thang diém 10. Tuy nhién,
trong co s& dit liéu dung dé thyuc hién khai pha, dir liéu vé ho tén, s6 cin cudc cong
dan/chirng minh nhan dan dugc loai bo baéi vi dir liéu 1a khong mang tinh dai dién cho
nhém. Thir hai, théng tin luu trit V& hoc tap bao gdom: thoi gian tham gia hoc truc tiép,
s6 1an hoan thanh san pham, s6 1an nop bai sau budi hoc, thoi gian luyén tap gmetrix bai
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1, thoi gian luyén tap gmetrix bai 2, thoi gian luyén tap gmetrix bai 3, thoi gian hoan
thanh két qua tot nhat bai 1, thoi gian hoan thanh két qua tét nhat bai 2, thoi gian hoan
thanh két qua t6t nhat bai 3, Két qua t6i da dat duoc bai 1, Két qua téi da dat duoc bai 2,
Két qua téi da dat dugc bai 3, tong sé 1an tham gia thi thir, trung binh thoi gian hoan
thanh, trung binh diém két qua thi thir da dat dugc. Cudi cing, thdng tin vé két qua tich
Ity s€ dugc quan ly bai truong Ketqua. Gia tri cua truong la “Pat” hodc “Khong dat”.

2.2.2 Xur Iy sé liéu

Ung dung phan mém mé WEKA dé tién hanh khai pha dix liéu d thu thap & buéc
trén. Giai thuat BestFirst-CfsSubsetEval duoc sir dung dé trich chon thudc tinh. Ky
thuat phan 16p theo giai thuat cay quyét dinh dugc ap dung tiép sau d6 dé danh gia tap
dir liéu thude tinh thu dugc d6i vai két qua du béo phan 16p. Giai thuat cay quyét dinh
duogc str dung dé xay dung md hinh du bao két qua tich liiy dé danh gia két qua tap
thudc tinh sau trich chon.

Céac giai thuat phan 16p cay quyét dinh duoc xay dung trong cé tén 1a Weka
Decision Tree Tool bao gom giai thuat J48, Decision Stump, HoeffdingTree, LMT,
RandomForest, RandomTree va REPTree dugc Rashid Naseem & cong su (2020) phan
tich chi tiét trong nghién ctu cia ho. Do d6, nghién ctu nay voi muc dich ap dung dir
liéu nghién ctru da thu thap duoc vao b cong cu cd sin do dé so sanh két qua phan lép
gitra cac phuong phap nhau trong cung mét tng dung khai pha di liéu.

Cudbi cing, so sanh ty 18 du béo phan 16p chinh xac ciia cac mé hinh dé tir d6 lua
chon tap thudc tinh trong tng véi mé hinh phan 16p cho ra két qua du bao phan 16p véi
ty 1& chinh xac cao nhat, dua trén phuwong phap danh gia chéo 10 1an (Kohavi, 1995).

3. Két qua va thao luan
3.1 Két qud mo td vé co sé diz liéu luwu triz
3.1.1 Két qua thu thdp theo gigi tinh
Bang 1: Két qua thu thap theo giéi tinh

Gi6i tinh S6 lwong tich liy
Nam 1089
Nir 2511

Nguon: Tong hop tir co sé dir liéu nghién cizu
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Két qua thé hién trong Bang 1 cho thay, s6 lugng sinh vién Nir tham gia tich lity cao
hon rét nhiéu so véi sé luong sinh vién Nam. Cu thé, véi 2511 sinh vién nir tham gia
tich 1y trong khi d6 nam giéi la 1089.

3.1.2 Két qua vé phan bé theo nganh

Ty |é phan bb theo nganh cé sinh vién tham gia tich Iy

0,
3,889% 167% _1,556% _778% g 3599

S

,694%

4,056%
= K& hoach - Dau tw = K& todn Kiém toan
Kinh doanh thwong mai = Logistics va chudi cung &rng = Marketing
= Ngan hang = Quan tri kinh doanh = Tai chinh

= Théng ké = Thwong mai dién to = Tin hoc kinh t&

Hinh 1: Ty I¢ phan bo theo nganh co sinh vién tham gia tich liy
Nguon: Tong hop tir co sé dir liéu nghién cizu

Két qua trinh bay trong Hinh 1 cho thdy, ty Ié sinh vién nganh Ké toan,
Marketing, va Quan tri kinh doanh chién ty I Ion trong tong s6 sinh vién truong Dai
hoc Kinh té, Pai hoc Hué da tich lity chang chi, véi ty 1& chiém 35.97%, 18.31% va
15.69% theo thir tu. Tiép theo d6 1a sinh vién nganh Kinh doanh thuwong mai va Ké
hoach dau tu véi ty 1& twong wng chiém 8.75 va 8.39% trong tong s6 sinh vién da tich
lity. Sinh vién nganh Tin hoc Kinh té, Logistic va chudi cung ung va Théng ké kinh
doanh ¢6 s6 sinh vién tich liiy chting chi it nhat vai 0.17%, 0.69% va 0.78% theo thi tu.
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3.1.3 Két qud thang ké vé thoi diém tham gia tich liiy chirng chi tuwong g véi sé
lirong tham gia va s¢ liwong dat chirng chi:

Theo nam tham gia tich |Gy

1400
1000 877
800 654 595
600
310
400 162 162
200 79 79 .
JO—— C 1
1 2 3 4 D3 t6t nghiép

B S8 tham gia tich Iy ~ m S dat ching chi

Hinh 2: Thai diém tham gia tich liiy, s6 hrong tham gia va s6 lwong dat chieng chi
Nguon: Tong hop tir co sé dir liéu nghién citu

Tai Hinh 2 thé thy rang nhu cau tich lity khi sinh vién hoc nam 3,4 cao hon nhiéu
S0 V&i sinh vién nam 1,2 va sinh vién da tot nghiép. Tuy nhién, ty I& sinh vién nam 2
tich lity ching chi thanh cong cao hon nhiéu so v&i nhom sinh vién nam 3,4. Dic biét,
mac di s6 sinh vién nam 1 va s sinh vién da tot nghiép tham gia khda hoc véi s6 luong
thap hon nhiéu cac nhdm con lai, chi véi 78 va 162 sinh vién, nhung hai nhém sinh nay
déu co ty 1é déu dat két dat 100%. Piéu nay cd thé 1a vi khi sinh vién nam 1 vira duoc
hoc chuong trinh Tin hoc ung dung hoac tin hoc dai cuong (trudc day) va tham gia thi
MOS Excel thi nén tang da duoc trang bi trong chuong trinh hoc da giup ich rat nhiéu
khi sinh vién tich liiy chting chi MOS. Trong trudng hop dbi voi nhom sinh vién da tot
nghiép va sinh vién c6 nhu cau tich lity chimng chi, ty Ié sinh vién tham gia thi va dat két
qua 100% c6 thé 1a vi sinh vién da di 1am luon y thac viéc hoc va tich lity chang chi la
can thiét nén dau tu thoi gian va nd luc dé dat két qua tich lity nhu mong doi.
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3.1.4 Két qua thé hién mai lién hé giita diém mon tin hoc #ng dung/tin hoc dai
cwong véi diém trung binh 1am cac bai thi thix MOS
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Hinh 3: Méi lién hé gitra diém mon Tin hoc wng dung/Tin hoc dai cwong dén
diém lam dé thi thir MOS

Nguon: Két qua phan tich, tong hop tir WEKA trén co s dir liéu nghién cizu

Két qua Hinh 3 thé hién truc hoanh cua biéu dd 1a biéu dién di liéu diém trung
binh mén tin hoc dai cuong hoac tin hoc thg dung cua sinh vién tham gia tich liy
thudng tap trung trong khoang diém tir 5 dén 9 theo hé sé 10. Trong khi do, truc tung
cua biéu do biéu dién diém sé dat duoc trung binh khi tham gia thi thir véi mién gia tri
tir 100 d&én 1000. Két qua mdi lién hé giita diém trung binh mén Tin hoc dai cuong hodc
tin hoc tng dung va két qua trung binh dat duoc khi thi thir cho thay sinh vién c¢6 diém
trung binh mén hoc Tin hoc dai cuong hoac tin hoc tng dung tir 6.0 trd 1€n thi ty 1€ thi
c6 diém trén 700 chiém da sd, twong ung véi két qua dat (mau xanh duong) phu day dac
hon so0 véi véi két qua diém trung binh tin hoc dai cwong va tin hoc wng dung dudi 6.0.

3.2 Két qud trich chen thugc tinh va md hinh de b4o phan lép dwa trén gidi
thudt cay quyét dinh

3.2.1 Két qud trich chon thugc tinh

Giai thuat BestFirst-CfsSubsetEval duoc sir dung dé trich chon thugc tinh. Két qua cho
thiy 04 thudc tinh duoc gitr lai bao gdm: Thoi diém diém tham gia tich lily (hoc nim
thi may), thoi gian hoc truc tiép, téng sé 1an tham gia 1am bai thi thtr, va trung binh két
qua thi thir dat duoc.
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3.2.2 Két qua md hinh dir bao phan 16p dua trén gidi thudt cay quyét dinh

Két qua ty 1é phan I6p chinh xac &p dung giai thuat cay quyét dinh cung cip bai
WEKA cho tap dir liéu trudc va sau khi trich chon thudce tinh nhu sau:

Ty Ié phéan I&p chinh xac cua mé hinh xay
dwng trwwdc va sau khi trich chon thuéc tinh

m Trwde trich chon thubce tinh ® Sau trich chon thudc tinh

REPTree
Random_Forest
Random_Tree
LMT

148
Hoeffding_Tree

Decision Stump

Giai thuat ap dung

D
o
()]
N

64 66 68 70 72

~
SN
~
[«)]
~
(o]

Ty |é phan I&p chinh xac (%)

Hinh 5: So sanh ty 1€ phan lép chinh xac giira cAc md hinh phan lép

Nguon: Két qud ty 1é phan 16p chinh xac dwa trén cdc mé hinh dwoc chay béi WEKA

trén co so dir liéu nghién cuzu

Giai thuat Cay quyét dinh duoc sir dung dé xay dung md hinh dy bao phan Iop

Két qua. Cac giai thuat ndy bao gébm J48, Decision Stump, HoeffdingTree, LMT,

RandomForest, RandomTree va REPTree. M6 hinh dy bao duoc xay dung dong thoi

trén cac tap di liéu trudc va sau khi trich chon thuc tinh dé so sanh va kiém ching y

nghia vé két qua cua trich chon thudc tinh. Panh gia phan 16p chinh xac caa md hinh

dbi véi ca tap dir liéu trudc va sau trich chon déu dua trén phuong phap danh gia chéo
10 lan (Kohavi, 1995).

Hinh 5 cho két qua vé ty Ié phan Iép chinh xac cia cac mé hinh dwgc ap dung dua
trén tap di lidu trudc va sau trich chon thudc tinh. Két qua trudc trich chon la thanh
mau vang; két qua sau trich chon thé hién boi thanh mau xanh.

Két qua cho thay, két qua mé hinh phan 16p sau khi trich chon thudc tinh luén cho
két qua phan 16p chinh x&c bang hoic cao hon tap giai thuat . Vi du, ddi voi giai thuat
REPTree, ty 16 md hinh phan 16p trén tap dir liéu sau khi trich chon thudc tinh cho do
chinh x4c cao hon so véi tap dir liéu goc 1a xap xi 2%. Tuong tu, giai thuat Random-
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Tree, Random_Forest, LMT, J48 m6 hinh dugc xay dung dua dua trén tap thuoc tinh
trich chon cao hon tap thudc tinh ban dau tir 2.5-4%. Chi giai thuat Decision Stump,
Hoeffding_Tree khdng thé hién su khac nhau nhiéu vé ty 18 phan I6p cia mé hinh xay
dung trudc va sau trich chon.

Trong tat cac cac giai thuat dugc ap dung, moé hinh phan 16p dya trén giai thuat
J48 cho ra két qua phan 16p chinh xac sau trich chon cao nhat vai trén 77%. Tiép theo 1a
mo6 hinh dugc xay dung dya trén giai thuat LMT va Rep_Tree véi xap xi 76.5%.

4. Két luan va dé xuat

Thir nhat, két qua nghién ctu cho thay su khéc biét 16n trong ty 1¢ tich Iily thanh
cong chiing chi MOS d6i véi nhém sinh vién nam va nhém sinh vién nit. Nghién ctu dé
tim ra ly do caa sy kh&c biét nay sé co vai tro quan trong trong viéc nang cao ky nang
dong bo cho ca sinh vién nam va nir khi tét nghiép.

Thi hai, sé luong sinh vién chuyén nganh Ké toan, Quan tri kinh doanh va
Marketing 1a 03 chuyén nganh c6 ty Ié sinh vién tham gia tich liiy nhiéu nhat trong toan
truong trong giai doan tir khi truong Pai hoc Kinh té, Pai hoc Hué phdi hop t6 chirc thi
MOS cho sinh vién tir thang 9/2017 t6i nay. Thiét nghi, khi Truong Dai hoc Kinh té,
Pai hoc Hué dang timg buéc nang cao chuan dau ra Tin hoc cho sinh vién va tim kiém
chuy@n nganh sinh vién ¢ nhu ciu tich lily ching chi MOS dé timg budc ap chuan cho
mot s6 nganh thi ddy s& 1a co sd dé cac nha quan ly c6 thé tham khao khi dua ra quyét
dinh.

Thir ba, két qua diém tin hoc ung dung hay tin hoc dai cuong cta sinh vién c¢é anh
huong Ion dén két qua tich Iiy chung chi cudi cung (Pat ching chi) cua sinh vién. Nhu
vay, Viéc tao nén tang tbt cho sinh vién ngay tir khi tham gia hoc mén hoc co ban 1a co
s& t6t dé sinh vién co thé tich liy ching chi tin hoc quéc t&¢ MOS Excel thanh cong.
Nghién ciru nay ciing dua ra huéng can suy nghi d6 1a viéc két hop giita chuwong trinh
hoc phan Tin hoc &ng dung giang day hién tai véi chuong trinh tich liiy ching chi MOS
dé nang cao ky nang cho toan bé sinh vién chtr khéng chi c6 nhom sinh vién tich liy
theo nhu cau.

Thu tu, trong 19 thudce tinh dugc luu trit trong co s& dir liéu caa 3600 ban ghi sinh
vién timg tham gia tich liiy chiing chi MOS tai Truong Dai hoc Kinh té, Dai hoc Hué,
sau khi dugc ap dung giai thuat trich chon thudc tinh, chi 04 thudc tinh dugc gitr lai bao
gom Thoi diém diém tham gia tich liy (hoc ndm thir may), thoi gian hoc truc tiép, tong
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s6 lan tham gia 1am bai thi the, va trung binh két qua thi thir dat duoc. Nguoc lai, cac
thudc tinh khac nhu két qua luyén tap tai khoan Gmetrix vé thoi gian va két qua khong
dugc gitr lai sau qué trinh trich chon.

Thi ndm, mac db md hinh phan 16p Cay quyét dinh &p dung trén tap thudc tinh da
trich chon 1a cao hon so véi tap thudc tinh luu trit tir dau. Tuy nhién, ty 1& du bao phan
I6p chinh xac méi dang dat trén 77%. Trong d6, mo hinh phan 16p cly quyét dinh dua
trén giai thuat J48 dat ty 18 phan 16p cao nhat véi 77.2%.

Cudi cung, trong khi chiing chi Tin hoc quéc té MOS chua duoc coi 1a chuan dau
ra vé tin hoc cua sinh vién truong Pai hoc Kinh té, Pai hoc Hué. Nhung véi nguyén
vong tich lity chting chi va ky niang di 1am, Truong Pai hoc Kinh té da tao diéu kién cho
sinh vién dugc thi va tich liy bang cach phdi hop véi 11G Viét Nam trong viéc to chuc
thi tir nam 2017 dén nay. Két qua nghién ctu la tai liéu hiru ich cho Trudng Pai hoc
Kinh té, Pai hoc Hué trong viéc nhin nhan két qua va thuc trang cua viéc tich lity chiing
chi tin hoc quédc té néi chung va ching chi MOS Excel néi riéng cua sinh vién truong
Pai hoc Kinh té, Pai hoc Hué dé tir d6 c6 giai phap cho viéc thiic day, trién khai nang
cao chét lugng dau ra cua sinh vién véi muc tiéu déap ng yéu cau ngudn nhan luc xa hoi
yéu cau. Ngoai ra, ddi Vi cac co so gido duc dang co nguyén vong trién khai va hd tro
sinh vién tiép can véi ching chi quéc té MOS c6 thé tham khao két qua nghién ctu lam
bai hoc kinh nghiém trong viéc trién khai cho co s¢ d30 tao ciia minh dé két qua tich lity
cua sinh vién dat cao nhat c6 thé.

TAI LIEU THAM KHAO

Aggarwal, M., & Amrita. (2013). Performance Analysis Of Different Feature Selection Methods
In Intrusion Detection. Educational Data Mining.

Baradwaj, B., & Pal, S. (2012). Mining educational data to analyze students' performance.
IJACSA 2:, 4(4), 63-69.

Bayer, J., Bydzovska, H., & G’eryk, J. (2012). Predicting drop-out from social behaviour of
students. International Data Mining.

Brijesh, B. (2011, 6). Mining Educational Data to Analyze Students' Performance. International
Journal of Advanced Computer Science and Applications, 5(7), 65-75.

Certiport. (2022). Microsoft Office success stories. (Microsoft) Retrieved 5 6, 2022, from
https://certiport.pearsonvue.com/Certifications/Microsoft/MOS/Success-stories

Dekker, G., & Pechenizkiy, M. (2009). Predicting students drop out: A case study. International
Conference on Educational Data Mining, (pp. 41-50).

76



Tap chi Khoa hoc Qudn Iy & Kinh té S6 25 — Thang 03/2023

Formby, Medlin, Ellington. (2017). Microsoft Excel®: Is It An Important Job Skill for College
Graduates? Information Systems Education Journal, 15(3), 55-63.

Gomillion, D. L. (2017). The Role of Industry Certifications in an AACSB-Accredited
Institution. Information Systems Education Journal (ISEDJ), 15(1), 68-79.

Kapoor, P., & Reena, R. (2015). Efficient Decision Tree Algorithm Using J48 and Reduced
Error Pruning. International Journal of Engineering Research and General Science, 5(7), 67-
90.

Kohavi, R. (1995). A study of cross-validation and bootstrap for accuracy. International Joint
Conference on Artificial Intelligence. Stanford University.

Lei, X., & Pingfan, Y. (1988). Best first strategy for feature selection. Pattern Recognition, (pp.
1040-1043).

Merceron, A., & Ycef, K. (2005). Educational Data mining: A case study. International
Conference on Artificial. The Netherlands.

Michael H. Randall, C. J. (2005). Information Technology Student-Based Certification in
Formal Education Settings: Who Benefits and What is Needed. Journal of Information
Technology Education, 4, 287-306.

Nesrin Bakir, K. D. (2019). Certifying Business Students in Microsoft Office Specialist
Certification Excel Core Exam: Lessons Learned. Information Systems Education Journal,
17(6), 4-11.

Ngo-Ye, Jae, Gittens. (2018). Helping Students Prepare for Microsoft Office Specialist
Certification Exams. Information Systems, 9(4), 122-131.

Nithya, P., Umamaheswari, B., & Umadevi, A. (2016). A survey on educational data mining in
field of education. Journal Computer Science Software Development, 7(8), 1-6.

Rashid Naseem, Bilal Khan, Arshad Ahmad, Ahmad Almogren, Saima Jabeen, Bashir Hayat,
Muhammad Arif Shah. (2020). Investigating Tree Family Machine Learning Techniques for a
Predictive System to Unveil Software Defects. Hindawi Complexity, 2020.
doi:https://doi.org/10.1155/2020/6688075

Romero, C., & Sebastian, V. (2007). Educational data mining: A survey from 1995 to 2005.
Expert Systems with Applications, 3(5), 135-146.

Sharma, P. (2014). Comparative Analysis of Various Decision Tree Classification Algorithms
using WEKA. International Journal on Recent and Innovation Trends in Computing and
Communication , 3(2), 684 — 690.

77



Mai Thu Giang

Yehuala, M. (2015). Application Of Data Mining Techniques For Student Success And Failure
Prediction. International Journal Of Scientific & Technology Research, 4(4), 342-250.

MINING THE RESULTS OF ACCUMULATING INTERNATIONAL
CERTIFICATES MOS EXCEL OF STUDENTS AT THE UNIVERSITY OF
ECONOMICS, HUE UNIVERSITY

Mai Thu Giang

Abstract. The study focuses on presenting the results of mining the data set which
have collected and stored since September 2017 about the results getting MOS Excel
certificates of students at the University of Economics, Hue University. The research
results have high practical significance for students, lecturers with relevant expertise,
and training managers of the University of Economics in the trend of improving
investment quality, approaching international standards in the trend of globalization. In
addition, the study provide a lesson for educational institutions that are starting to
approach and pay attention to this issue. To achieve the goal of the study, we use the
open source data mining software suite WEKA (Waikato Environment for Knowledge
Analysis) with the application of an attribute extraction algorithm using the
CfsSubsetEval function to find out. the important attributes stored in the accumulation
process that have an influence on predicting the cumulative results of students' MOS
Excel. At the same time, we apply the classification technique based on the decision tree
algorithms to both data sets before and after extraction to evaluate the obtained results.
The results show that the attributes time to study, time to learn directly, the total number
of times to participate in the mock test, and the average result of the mock test are four
important attributes that are retained after extraction. Finally, the classification model
based on the J48 decision tree algorithm is the best model proposed to predict
cumulative results with an accuracy rate of above 77%.

Keywords: Decision Tree; MOS Excel; Classification; Feature selection.
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