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Numerical simulation, “Applications of definite integrals to work calculation problems” (Calculus

definite integral, work course) on learning motivation of engineering students. The pedagogical

calculation problems, experiment was conducted using a pre-test and post-test design on 80 first-year

learning motivation, Calculus engineering students. Data were analyzed using t-tests for paired samples and

course Cohen's effect size (d). The results showed that the average scores of all learning
motivation components increased significantly after the intervention, with the
effect ranging from moderate to large. Dynamic simulations help students
visualize the process of accumulating work, thereby clarifying the practical
significance of definite integrals in mechanics.

1. Mé du

Trong bbi canh chuyén doi s6 hién nay, viéc tich hgp cong nghé vao giang day duoc coi la dinh huéng quan trong
nham nang cao chat luong dao tao (OECD, 2021, 2023). Pdi vdi sinh vién (SV) nganh Ki thuat, hoc phan Giai tich
thuong gay kho khan do tinh triru trong va khoang cach gitra biéu thirc toan hoc vai timg dung chuyén nganh (Tall,
2013). O ndi dung nay, SV can hiéu tich phan nhu mot ham tich lity, duoc xéc dinh boi cn trén bién thién, gan lién
v6i ¥ nghia co hoc cua dai luong cong.

Cac nghién ctru vé cong nghé s trong gido duc toan hoc ¢6 thé khai quét theo ba huéng chinh: (1) Nhin manh
vai trd cia md phong va biéu dién dong trong viée hd tro hinh thanh hiéu biét khai niém, gitip nguoi hoc quan sat sur
bién ddi cua cac dai luong va két ndi giita biéu dién dai sb voi hinh hoc (Jong, 2006; Rutten va cong su, 2012);
(2) Tap trung vao viée tich hop cong cu s6 trong day hoc hoc phin Giai tich nham ting cudng tre quan hoa va cai
thién két qua hoc tap, dic biét & cac ndi dung c6 tinh ting dung (H111mayr va cOng su, 2020; Engelbrecht va Borba,
2024); (3) M6 rong sang khia canh dong luc hoc tap, cho thdy viéc truc quan hoa ndi dung va gin véi bdi canh img
dung c6 lién hé voi sy gia ting himg th, nhan thirc vé vai trd cia mén hoc d6i véi SV (Hammoudi va Grira, 2023;
Podolefsky va cong su, 2014). Bén canh do, viéc ung dung cong nghé s0 trong gido duc toan hoc di dugc quan tim
& nhiéu cép hoc va bdi canh dao tao khac nhau. Nghién ctru ctia Nguyén Quang Linh va cong s (2024) cho thay,
viéc sir dung md phong PhET trong day hoc Khoa hoc tw nhién & THCS gép phan thuc day su tham gia tich cuc va
phat trién nang Iyc cho HS. O goc d6 tong quan hé thong, Do va Tang (2025) d phan tich cic nghién ctru vé mobile
learning trong gido duc toan hoc giai doan 2008-2024, qua d6 chi ra xu hudng gia téng nghién ctru thyc nghiém va
su da dang ctia céc cong cu sO dugc st dung. Tran va cong sur (2024) da phén tich viée tich hop nén ting cong nghé
trong day hoc mén Toan tryc tuyén, nhn manh vai trd cta phan hdi thoi gian thuc va moi truong hoc tap tuong tic
aé nang cao murc do tham gia ctia ngudi hoc. Tuy nhién, cdc nghién ctru ¢ Viét Nam méi chu yeu tap trung vao bac
phd thong va day hoc tryc tuyén, thuong danh gia & mirc d chung vé ning lyc va sy tham gia hoc tap. Viéc phan
tich dinh lugng tdc dong ciia mo phong s6 dén ting thanh t6 ctia dong Iuc hoc tap trong day hoc mdt ndi dung Giai
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tich cu thé trong ddo tao SV nganh ki thuat van chua duoc 1am 5. Vi vay, khoang trong nghién ctru khong chi la
trong sir dung cong ngh¢ sb n6i chung, ma con ¢ viée luong hoa tac dong cua mo phong so trong day hoc mot ndi
dung Giai tich cy thé ddi voi cu tric da chiéu caa dong luc hoc tap trong dio tao SV nganh Ki thuat.

Trén co s¢ do, bai bao tap trung trd 161 hai cau hoi sau: (1) Viée tich hgp m6 phong so trong day hoc ¢6 tao ra su
thay 601 ¢6 ¥ nghia théng ké dbi vai céc thanh t6 cia dong luc hoc tép hay khong?; (2) M6 phong so téc dong dén cic
thanh t5 cua dong luc hoc tp thong qua nhimg co ché su pham nao trong qua trinh day hoc? Bai bao da trién khai thyc
nghiém theo thiét ké Pre-test va Post-test nhdm cung cip bang chimg dinh lrong vé tac dong ciia md phong sb trong
day hoc noi dung “Ung dung tich phan xac dinh vo bai toan tinh cong” (hoc phan Giai tich) cho SV nganh Ki thuat.
2. Phwong phap nghién ciru

(1) Thiét ké nghién ciru: Nghién ctru dugc thuc hién theo thiét ké dinh Iwong, vai thuc nghiém sw pham nhim
danh gia tac dong ctia md phong s dén dong Iue hoc tp clia SV nganh Ki thuat trong day hoc ndi dung “Ung dung
tich phan xac dinh vao bai toan tinh cong” (hoc phan Giai tich). Thiét ké Pre-test va Post-test trén cting mot nhom
SV dugc st dung dé xéc dinh su thay ddi ctia bién phu thudc dudi tac dong cla can thiép (Creswell va Creswell,
2018; Shadish va cong sw, 2002). bay la thiét ké ban thuc nghiém khong co nhom d6i chimg. Do toan bo SV hoc
chung mot hoc phan cung giang vién (GgV) va diéu kién day hoc nhu nhau, viéc t6 chirc nhom déi chimg song song
khong kha thi vé mat td chire dao tao.

(2) M nghién ciru: Mau nghién ciru gdm 80 SV nam thir nhat, nganh Ki thuat & Truong Dai hoc Cong nghiép TP.
H6 Chi Minh. Nhom SV dugc lua chon theo phuong phap chon mﬁu thuan tién, phtt hop véi diéu kién trién khai thuc
nghiém trong thuc t& (Cohen va cong s, 2018). Nghién ciru dugce trién khai nhu mot truong hop dién hinh & mét co s&
3o tao cu thé. Cac nghién ciru tiép theo can dugc thuc hién ¢ nhiéu co s dao tao khac nhau dé nang cao tinh dai dién.

(3) Cong cu thu thdp dir liéu: Cong cu thu thdp dit liéu 1a bang hoi danh gid dong luc th tap cua SV trong day
hoc hoc phan Giai tich, v&i ndi dung “Ung dung tich phan xac dinh vao bai toan tinh cong”, dugc xiy dung trén co
s cac li thuyét dong luc hoc tap trong gido duc dai hoc (Schunk va cong su, 2014; Ryan va Deci, 2020). Bong luc
hoc tap duoc coi 1a mot ciu tric da chleu gdm: hiing thii hoc tap, nhan thirc vé gia tri mén hoc, mirc d tham gia va
su ty tin trong hoc tap. M&i thanh t6 gdm 05 muc hoi, sir dung thang do Likert 5 mtrc d6 (Likert, 1932) (Link ndi
dung bang hoi danh gia dong luc hoc tap: https:/byvn.net/cSA2).

Bang hoi duoc tham van bai 04 chuyén gia dé dam bao gi4 tri ndi dung va sy phit hop voi bdi canh SV nganh Ki
thuat. D¢ tin cdy dugc danh gia bang hé sb Cronbach’s Alpha, véi cac gia tri tir 0,80-0,90, cho thdy thang do dat do
tin cay tot (Tavakol va Dennick, 2011).

(4) Quy trinh thyc hién nghién ciu: Nghién clru duge trién khai qua ba budc: (1) Khao sat trudc can thiép;
(2) T6 chirc day hoc ndi dung “Ung dung tich phén xdc dinh vao bai toan tinh cong” véi sy tich hop m6 phong dong;
(3) Khao sat sau can thiép va ma hoa dit liéu dé phan tich. M6 phong duoc xay dung trén nén ting MATLAB (phién
ban R2027a tré vé sau), cho phép truc quan héa dong qua trinh tinh cong thong qua dd thi luc, dién tich tich liy va
diéu chinh cn trén theo thoi gian thuc. MATLAB dugc lyra chon do tinh phd bién trong ddo tao ki thuat va kha nang
tai str dung ma ngudn trong cac hoc phan chuyén nganh.

(5) Phirong phdp phdn tich dit liéu. Dit liéu duoc phan tich bing thong ké mo ta va kiém dinh ¢ cho mau ghép
nham x4c dinh sy khac biét giita hai thoi diém do (Field, 2018). Chi s6 anh hudng Cohen’s d dugc tinh cho thiét ké
mau ghép nhdm danh gia mirc do thay doi thuc tién ciia timg thanh t6 cta dong luc hoc tp. Trong bdi canh khong
c6 nhom dbi chimg, viée két hop kiém dinh y nghia thong ké vai phan tich kich thudc anh huong gitp ting do tin
cdy cua suy luan va lam rd muc do tac dong cta can thiép.

3. Két qua nghlen ciru
3.1. M6 phong so trong dgy hoc

M phong sb duge hiéu 14 viée str dung cac cong cu va mi truong s6 dé tai hién, mé hinh hoa cac dbi tuong, hién
tuwong va qué trinh hoc tap, cho phép ngudi hoe quan sét va trong téc vdi cac dai luong trong moi truong dong Trong gido
duc khoa hoc va ki thuft, m6 phong s0 dugc coi 1a phurong tién quan trong, gitip ngudi hoe tiép can cac ndi dung triru trong
thong qua biéu dién tryc quan va co hdi thao tac tryc tlep (Jong, 2006; Rutten va cong su, 2012). Cac phan tich tong hop
gin day cho thiy, mé phong s6 ¢6 tiém ning cai thién hiéu biét khai niém va két ndi gitta cac dang biéu dién toan hoc néu
duoc tich hop ¢6 chu dich vio thiét ké day hoc (Hillmayr va cong su, 2020; Engelbrecht va Borba, 2024).

Cac nghién ciru vé thiét ké md phong sb cho thiy, khi mé phong duoc xdy dung véi cac co ché dinh huéng nhan
thirc phu hop, ngudi hoc ¢6 xu huéng tham gia tich cuc hon va phat trién cam nhan 1am cha qua trinh hoc tip
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(Podolefsky va cong su, 2014). Nhu véy, trong day hoc, m6 phong s0 khong chi dong vai tro minh hoa ma con 1a
mot tac nhan su pham hd trg hinh thanh hiéu biét khai niém va tao diéu kién cho sy tham gia tich cuc ctia SV.
3.2. Dong luc hoc tdp ciia sinh vién nganh Ki thudt trong day hoc cdc hoc phan Todn

Dong lyc hoc tap duge coi la yéu t6 trung tm chi phbi mirc d¢ tham gia, nd lyc va sy bén bi ciia nguoi hoc trong
qua trinh hoc tap. Céc li thuyét vé dong luc hoc tap hién dai cho rang, dong luc chiu anh huong boi ba thanh t6 chinh,
gOm: hing tha d6i v&i nhiém vu, nhan thie vé gia tri nhiém vu va cam nhan vé nang e ban than (Schunk va cong
su, 2014; Ryan va Deci, 2020). Khi ngudi hoc nhén thay ndi dung hoc tap c6 y nghia va phit hgp véi muc tiéu nghé
nghiép, dong thoi cam thay c6 kha nang 1am chii nhiém vy, dong luc ndi tai ¢ xu hudng dugc ting cuong.

Trong bdi canh gido duc toan hoc cho SV nganh Ki thuat, dong lyc hoc tip thudng bi anh huéng béi tinh triru
tugng cuia ndi dung va khoang céch gitra biéu thirc toan hoc voi tmg dung chuyén nganh (Tall, 2013). Viéc s dung
cong cu trye quan va biéu dién dong c6 thé cai thién hung thu hoc tap va nhan thirc vé gia tri mén hoc, tir d6 tac dong
tich cyc dén dong luc hoc tip (Hammoudi va Grira, 2023). Ddng thoi, moi truong hoc tap tich hop cong nghé véi
mtre d6 trong tac cao duogc ghi nhén la c6 kha nang ting cuong sy tham gia va gan két cua SV trong day hoc Toan
¢ bac dai hoc (Attard va Holmes, 2020; Hillmayr va cong su, 2020). Mot sb nghién ctru ciing chi ra ring, viéc sir
dung mé phong sé gop phan thuc day thai do hoc tap tich cuc, su chi dong cua nguoi hoc (Nguyen Quang Linh va
cong su, 2024). Trén co s¢ d6, nghién ciru cling coi dong luc hoc tép cua SV 1a mdt cau trac da chidu, gdbm himg tha
hoc tap, nhan thirc vé gid tri mon hoc, mitc d6 tham gia va sy tu tin trong hoc tap. Viée tich hop m6 phong so trong
day hoc Toan & bac dai hoc dugc gia dinh 1a c6 kha ning tac dong tich cuc dén cac thanh td nay thong qua co ché
trye quan hoa, tang cuong twong tac va lam rd ¥ nghia img dung cua kién thirc.

3.3. Phdn tich tic djng ciia mé phong s6 trong day hoc ngi dung “Ung dung tich phén xdc dinh vao bai todn
tinh cong” (hoc phan Gidi tich) dén dpng luc hoc tdp ctia sinh vién nganh Ki thudt

3.3.1. Thiét ké can thiép va vai tro ciia mé phong s6 . Tiehliycongdénx=3  Tich liy cong dén x= 5

Noi dung dugc chon trong thue nghiém la tng dung tich phan xac
dinh vao bai toan tinh cong cta lyc bién thién theo vi tri: W = B =268 Of w=e227
f F(x)dx, v6i F (x) laluc tAc dung tai vitri x, [a, b] la quing dudng = 2
chuyén dong ciia vat. Trong day hoc hoc phan Giai tich cho SV nganh . . /
Ki thudt, ni dung ndy thuong dugc gidng day sau khi SV da hockhai % = y
niém tich ph‘én va cdc ki thudt tinh co ban. Tuy nhién, kho khan cia " A o /
SV khéng nam & thao tac tinh todn ma & viéc hiéu tich phan nhu mét ~~ « < 10 /
qua trinh tich lity c6 ¥ nghia vat li (Tall, 2013). Khoang cach gitra biéu / /
thire dai sb va nghia co hoc dé 1am giam himg tht va sy tu tin khi % L
hoc. Bé khic phuc diéu d6, m6 phong sb duoc thiét ké theo ba cip do 0 . p . % . " .
truc quan hoa: Vitri x Vit x

(1) Truc quan hoa dién tich tich lily tai cac vi tri khac nhau (xem Hinh 1. So sanh dién tich tich liiy tai
hinh 1). Hinh 1 minh hoa db thi lyc F(x) va phan dién tich gi6i han hai vi tri khdc nhau
boi d0 thi y = F(x), truc hoanh va hai duong thang x = a,x = b. » o )

. . X . . b Lwc tuyén tinh Lwe béc hai Lwc dao déng

Gia tri cong dugc xac dinh bi tich phan xac dinh W = fa F(x)dx. " * ¥
Khi thay doi can trén b, gi4 tri tich phan thay doi tuong tmg, thé hién 2| w-aoof| ™| W=3Bfl 2| w-a
ban chat cuia tich phén nhu mét ham tich Iy theo bién sb. Viéc thay 2 "
d6i can trén va dang d6 thi ctia ham F(x) gitp SV nhén thdy, tich phan 10
nhu mot dai luong tich liy phu thudc vao bién sb, qua do giam tinh =" z, ="
triru twong cda khai niém (Jong, 2006; Rutten va cong sy, 2012). “ - Y

(2) So sanh cac dang lyc khac nhau va sy thay doi ciia cong (xem ¢
hinh 2). Hinh 2 trinh bay ba dang d0 thi cia ham lyc khéc nhau trén 4 )
cting mot doan [a, b], ddng thoi hién thi phin dién tich giéi han boi - : 2
mbi db thi luc va truc hoanh trén khoang khéo sat, trong g véi gia . , .
tricong W = f 93 (x)dx. Viéc so sénh céc trudng hop nay cho théy, D ovex o oviex o viwx
khi ham lyc thay doi, gia tri tich phan xac dlnh trén cung mot khoang Hinh 2. So sanh cdc dang luc va gid tri
ciing thay d6i tuong mg, qua d6 1am rd méi lién hé giita dang ham s6 cong trén ciing mét khoang khdo sat

va gia tri cong dugc xac dinh bdi tich phan.
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Hoat dong so sanh nay kich thich SV duy doan, phan tich va kiém
chimg. Mdi trudng hoc tip 6 tinh twong téc va so sanh true quan dugce *
ghi nhén 1a c6 kha ning ning cao mirc do tham gia va sy gan két cia 0
nguoi hoc trong gido duc toan hoc (Borba va cong su, 2016;
Engelbrecht va Borba, 2024). Ew

(3) M6 phong dong qua trinh tich lity cong: Hinh 3 thé hién qua trinh £

=15

W =8.83

phan dién tich xac dinh boi tich phan W = f F (x)dx duge mé rong
dan khi can trén b ting. So v6i hinh minh hoa tinh, mé phong dong giap
SV hiéu tich phan nhur mot qué trinh tich Ity lién tuc theo bién so. :

Kha nang tam ding va quan sat gid tri cong tai mot thoi diém bét e Vitri x
ki giup SV kiém soat tién trinh hoc tp. Theo Ryan va Deci (2020),
khi ngudi hoe cam thdy ¢ kha nang lam chu cac nhiém vy hoc tap va
nhén thire 0 ¥ nghia cia hoat dong, dong luc ndi tai c6 xu hudng dugce
cung cd. Nhu vdy, mé phong sé trong nghién ctru nay khong chi dong
vai trd minh hoa ma 1a mot tac nhan su pham, gitip gidm tai nhan thirc, ting cudng tuong tac va lam 13 y nghia ung
dung cua tich phan xéc dinh trong co hoc.
3.3.2. Két qua thue nghiém

Thuce nghiém duoc tién hanh trén 80 SV theo thiét ké Pre-test va Post-test, dugc phan tich bang kiém dinh ¢ cho
mau ghép. Bén canh ¥ nghia thong ké, chi s anh huong Cohen’s d dugc tinh nham danh gia mirc d¢ tic dong clia
bién phap su pham.

Bing 1. Két qud so sanh dong lic hoc tdp ciia SV truée va sau can thiép (n = 80)

Hinh 3. M6 phong dong qua trinh tich liy
cong khi vat chuyén dong trén doan khao
sat (Nguon: link: https://byvn.net/AkGT)

Cac thanh to ciia Trwéc can thi¢ Sau can thi¢ . . ,
dng lwc hoc tAp (Mean + SD).p (Mean = SDI)) MeanDiff | SDdiff | Cohen’s d
Hung thu hoc tap 2,.93+0,75 3,37+0,81 0,43438 | 046515 0,93
Nhan thirc vé gid tri mon hoc 3,17+0,66 3,68 +0,94 0,50313 | 0,76358 0,66
Mirc d6 tham gia hoc tip 3,03+0,67 3,47+0,94 0,44063 | 0,73373 0,60
Su tu tin trong hoc tap 3,10+0,71 3,60+ 0,89 0,50313 | 0,61430 0,82
Dong luc hoc tap chung 3,08 +£0,32 3,57+043 0,49063 | 0,35454 1,38

Ghi chi: Cohen'’s d duoc tinh theo cong thirc danh cho thlet ké mau ghép: d = MeanDiff/ Ddif f

Két qua 6 bang 1 cho thay, diém trung binh cua tat ca cac yéu t dong luc hoc tap déu ting sau can thiép; sy khac
biét giita hai thoi diém do déu dat mutrc ¥ nghia théng ké (p < 0,001). Cu thé:

- Hitmg thit hoc tdp: Diém trung binh ting tir 2,93 1én 3,37, véi chi sé anh huong Cohen’s d dat 0,93 & miic 16n.
Sy gia tang nay phan anh vi¢c mo phéng dong da lam cho ndi dung tinh cong tré nén truc quan va sinh dong hon.
Hung tha hoc tap dong vai tro kich hoat cac hanh vi hoc tp tich cuc (Schunk va cong su, 2014).

- Nhan thirc Vé gid tri mén hoc: Diém trung binh tang tir 3,17 1én 3,68, voi d = 0,66. SV quan sat dugc mdi lién
h¢ truc tlep gitra tich phan va bai toan co khi thong qua mo phong va nhén thire r6 hon vé ¥ nghia tmg dung ciia kién
thirc. Diéu nay phit hop véi li thuyét dong lyc, nhdn manh vai tro ciia nhiém vu trong viée duy tri dong luc hoc tp
(Ryan va Deci, 2020).

- Mitre d tham gia hoc tdp: Diém trung binh ting tir 3,03 1én 3,47, v&i d = 0,60. Hoat dong thao tac va quan sat
trén mo phong khuyén khich SV tham gia tich cuc hon vao qua trinh hoc tap, phi hop vé6i quan diém day hoc liy
nguoi hoc lam trung tdm (Engelbrecht va Borba, 2024).

- Sy tw tin trong hoc tdp. Diém trung binh tang tir 3,10 1én 3,60, véid = 0,82 & muc Ion. Viée hiéu 15 qua trinh
tich Ity cong thong qua m6 phong gitip SV giam lo ling va ting cam nhén tryc quan khi hoc ni dung triru tuong.

- Dong lwe hoc tap chung. Diém trung binh chung tang tir 3,08 1én 3,57, v6i d = 1,38 & mire 1n. Mire anh huong
nay cho thay, tac dong tich lity ciia md phong s6 1én cac yéu td ciia dong luc, phan anh sy thay 601 dong bo vé himg
thil, nhan thirc gia tri, mirc do tham gia va sy tu tin ctia SV sau can thi€p. Tuy nhién, két qua can duoc dién gidi ki
ludng vi dir liu dya trén bang hoi tw danh gid, du khao sat duoc thuc hién an danh dé han ché thién léch phan hoi.
Dang chu v, d 1éch chuan cia mot s yéu t6 sau can thiép (v dy: nhén thire gia tri va mure do tham gia, SD = 0,94)
cho thdy, sy phan hoa trong phan hdi cia SV. Biéu nay goiy rang md phong s ¢6 thé tao tac dong manh ¢ mot
nhém SV, trong khi nhém khac thay d6i & mire do thap hon. Sy khac biét ndy c6 thé lién quan dén nén ting toan hoc
ban dau, nang lyc sir dung cong nghé hoic phong cach hoc tap khac nhau.
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3.3.3. Tong hop co ché tic dong

Két qua dinh lwong va phén tich thiét ké can thiép cho thiy, mé phong sé tac dong dén dong luc hoc tip thong
qua mdt chudi lién két su pham. Viée truc quan hoa qua trinh tich lily cong gitip SV hiéu tich phan nhw mot qué trinh
c6 ¥ nghia co hoc, thay vi chi 1a thao tic dai s6. Khac v6i hinh Ve trén bang, hinh tinh trong slide hodc video minh
hoa chi cho phép quan sat mot qua trinh dugce trinh bay san, mo phong so trong nghién ctru ndy cho phép: (1) Hién
thi su thay doi cta dién tich tich lay theo thoi gian thyc; (2) Thay dbi true tiép gia tri can trén va tham sé cua ham
Iyre; (3) Nhan phan hoi tirc thoi vé gia tri cong tuong tng. Ba déc diém nay tao nén tinh dong va tinh tuong tac cao
hon so vai cac hinh thire tryc quan hoa truyen thong Khi mdi lién hé nay dugc lam rd, nhan thire vé gia tri mon hoc
va hiéu biét khai niém cta SV duge cling cd, tir do gop phé”m nang cao sy tu tin va mac do tham gia hoc tép.

3.4. Mt sé ban lugn

Két qua thue nghiém thu dugc cho thay, viéc tich hop mé phong sé trong day hoc ndi dung “Ung dung tich phan
xac dinh vao bai toan tinh cong” (hoc phan Giai tich) cho SV nganh K1 thuét c6 lién hé vdi su thay ddicoy nghia
théng ké vé& dong luc hoc tip cua SV, v6i cac chi s6 anh huong ¢ mirc medium dén large. Su thay d6i nay c6 thé
duoc li giai boi vise md phong s6 hd trg trre quan hoa qua trinh tich lity thong qua biéu dién dién tich va md phong
dong, 1am rd méi lién hé giita do thi luc va gia tri cong trong béi canh ki thuat. Nhan dinh ndy phu hop véi cac nghién
ctru nhin manh vai tro cia biéu dién dong trong viée hd tro dong luc hoc tap va hiu biét khai niém trong day hoc
Giai tich (Podolefsky va cong sw, 2014; Hammoudi va Grira, 2023). Nhan dinh nay phu hop voi cac tong quan vé
cong nghé so trong gido duc, cho ring méi trudng hoc tp co tinh trong tac cao co thé gia tang sy gin két va tham
gia cua nguoi hoc (Hillmayr va cong su, 2020; Engelbrecht va Borba, 2024). Déi v6i su tu tin trong hoc tap, viée
cho phép SV kiém soat tién trinh mo phong va quan sat tryc tiép gia tri tich luy da hd trg qué trinh hinh thanh khai
niém, gop phan 1am giam murc d¢ lo lang khi tlep can ndi dung triru tuong. Két qua nay tuong thich véi cac nghién
ctru vé thiét k& md phong tuong tic va co ché ¢ “gian gido ngém” trong hd tro' ca nhan thirc va cam xtic hoc tap
(Podolefsky va cong s, 2014). Cac nghién ciru tlep theo can két hop thém dir liéu hanh vi hoc tap thuc t& (nhu thoi
gian thao tic, tin suét trong tic véi md phong) dé kiém chimg mirc d6 tac dong duoc ghi nhan qua bang hoi.

Két qua cua nghién ctiru nhat quén v&i xu hudng chung trong gido duc toan hoc vé méi lién hé gitta viéc sur dung
md phong sb va su thay dbi vé dong luc hoc tap ctia ngudi hoc (Hillmayr va cong sw, 2020; Nguyén Quang Linh va
cong su, 2024). Tir goc do su pham, két qua goi y ring md phong s6 nén dugc tich hop co chu dich trong thiét ké
day hoc Giai tich tmg dung, khong chi 1a cong cu minh hoa ma con 1a thanh t6 hd tro qua trinh hinh thanh khai niém
va sy tham gia hoc tap cta SV nganh Ki thudt. Qua trinh trién khai trong thyc t& doi hoi dicu kién ha tang phi hop
(nhu: may tinh ca nhén, phong may, két ndi Internet on dinh, cai dit sin MATLAB) va nang luc sir dung mo phong
cua GgV. Thoi gian chuan bi mot md phong khoang 3-5 gio; trong gio hoc nén danh t0i thiéu 20-25 phiit cho SV
thao tac truc tiép. Quy trinh ¢6 thé gom 4 budc: Néu van dé va du doan; Thao tac mé phong; Thao ludn nhém; Chuan
héa va khai quat hoa kién thirc.

4. Két luan va binh luin

Bai bao da phén tich tac dong cta viéc tich hgp mo phong sb trong day hoc ndi dung “Ung dung tich phan xéc dinh
vao bai toan tinh cong” (hoc phﬁn Giai tich) dbi voi dong luc hoc tap ciia SV nganh K1 thuét trong bbi canh gido duc dai
hoc. Két qué thuc nghiém theo thiét ké Pre-test va Post-test cho thy, diém trung binh cta cac yéu t6 cia dong luc hoc
tap déu tang sau can thiép, voi céc khac bict dat mirc y nghia thong ké (p<0,001) va chi s anh huong & mirc trung binh
dén 16n, phan anh ¥ nghia thyc tién vé mét gido duc. Bai bao gop phan 1am 13 co ché tic dong cua md phong so thong
qua tryc quan hoa qua trinh tich Iy va su thay ddi cua cac yéu t6 dong Iuc hoc tap, qua d6 bd sung bang chimg thuce
nghiém veé viéc str dung mo phong so trong dao tao SV nganh Ki thuat & mdt truong dai hoc tai Viét Nam. Tir goc do su
pham, két qua cho thiy mé phong s can duoc tich hop ¢6 chu dich trong day hoc, gan véi hoat dong thao tic va phan
tich y nghta thuc tién cta kién thirc. Tuy nhién, bai bio con mot s han ché nhu quy mo mau con gidi han, thoi gian can
thiép ngan va thye nghiém khong ¢6 nhém doi chung Do d6, cac nghién ctru tiép theo ¢6 thé mo rong pham vi ddi tuong,
kéo dai thoi gian trién khai va két hop dit liéu hanh vi hoc tip dé phan tich sau hon co ché tic dong ctia mo phong s.

Tuyén bb vé vai trd ciia cac tic gia: Hoa Anh Tuong dé xudt y twong nghién ciru, xdy dung khung li thuyét va dinh
hueéng thiét ké thiee nghiém s pham. Lé Luong Vuong tham gia trién khai thuc nghiém, thu thap va xu Ii dir licu
nghién cuu. Nguyen Hitu Hau ho tro' phan tich thong ké va dién gidi két qua thirc nghiém. Hoa Anh Twong va Lé
Luong Vieong ciing tham gia viét ban thdo, chinh sira va hoan thién ndi dung bai béo trude khi giri ding.

Tuyén bd vé GenAl va Quyén tac gia: Trong qud trinh chudn bi ban thao, cdc téc gid khong sir dung cong cu Al nao.
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Tuyén bd vé xung dot loi ich: Cdc tdc gid tuyén bo khéng c6 xung dot loi ich.
Thoéng tin tai tro: Nghién cieu nay khong nhan dieoc tai tro tie bén ngodi.
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