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Abstract: STEM education has become a teaching trend that receives attention because it focuses on
teaching STEM subjects through an integrated, interdisciplinary approach that is closely related to
practice, forming and developing qualities and abilities of learners. One of the factors promoting STEM
education is IT (Information technology). This article will clarify the role of IT in STEM education,
demonstrate the positive relationship between IT and STEM, and point out the experience of implementing
STEM education systematically in general education institutions. The main research method is theoretical
research (research and analysis of scientific publications to identify the role of IT in STEM education
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1. Pit vin dé

Giao dyc STEM (Science, Technology,
Engineering, Mathematics) 1a mot cach tiép can lién
nganh trong day hoc, trong d6 ndi dung cac bai hoc
duogc dat trong thé gidi thuc, 6 d6 hoc sinh duoc ap
dung kién thic va k¥ ning cta cac linh vyc khoa
hoc, cong ngh¢, k¥ thuat va toan hoc vao trong cac
bdi canh cu thé, giup két ndi giita truong hoc va cong
ddng, hudng dén giai quyét cac van d& thuc tién.
Ngoai ra, gido duc STEM con chu trong trang bi cho
hoc sinh nhimng k§ ning mém cua nguoi cong dan
toan cau trong thé ky 21 nhu tu duy phan bién va
sang tao, ki nang dién dat va thuyét trinh, ki ning
trao d6i va cong tac,... Co ba hinh thirc t6 chirc gido
duc STEM & trudong phd théng: Day hoc cic mon
khoa hoc theo bai hoc STEM; Té chirc hoat dong trai
nghiém STEM; T chirc hoat dong nghién ctru khoa
hoc, ki thuat.

Trong xu hudng hién tai, CNTT khong ngung
phat trién, ngay cang duoc sir dung rong rdi trong
moi linh vuc cua doi séng xa hoi. Tir d6, dan dén sy
tich hop cta n6 trong gido duc, CNTT da mé rong
cac kha nang cta giao duc vi chiing tao ra kha nang
hoc tap tr xa, hoc tap dién tir va hoc tap Kkét hop. Nhu
vay, giao duc STEM la mdt xu hudng méi, nhung
c6 nhirng budc phat trién nhanh, dugc ap dung rong
rdi trong nhirg nim gan day & trén thé giGi va Viét
Nam. Twong ty, CNTT di tré thanh yéu t6 khong
thé thiéu trong moi linh vuc, ké ca linh vuc giao duc
STEM.

2. N¢i dung nghién ctru

2.1. Tf;ng quan vé nghién nghién ciu

Nghién ctru dugc thyc hién trén co sd tim kiém
cac bai bao trén cac tap chi thuoc danh muc Scopus
trong thang 3 nam 2023. Cac tir khoa duoc st dung
l]a CNTT, CNTT va truyén thong, cong nghé, cong
nghé s6, gido duc STEM bang tiéng Anh. Twong
ung la IT, ICT, technology, digial technology, STEM
education. Cac thuat ngit nay dwoc tim kiém trong
“tidu dé, tom tit, tir khoa” ciia mdi cac bai bao bing
cach st dung toan tor Boolean “va”. Ngoai ra, khi
nghién ctru theo huéng trén di dan dén phan 16n
céc tai liéu bang tiéng Anh, viéc dua vao cac tai liéu
khac ciing nhim muc dich mé rong mau két qua bing
tiéng Viét. Dé dat duoc hiéu qua nay, nghién ctru da
tién hanh st dung tir khoa tim kiém tiéng Viét trong
trong “tiéu dé, tom tit, tir khéa” cia cac bai bdo va
su dung toan tir Boolean “va”.

2.2. Phén tich cdc dn phdm dwoc lwa chon nghién
ciru

Céac 4n phém da duoc xem xét toan dién va duoc
phan thanh 5 loai: Ngay; Ngon ngir; Cip do va doi
tugng nghién ctru; Loai hinh nghién ctru; Loai cong
nghé. Cac bai bao duoc xép vao loai cong ngh¢ dugc
phan tich vé cac khia canh sau: phan cimg, phan
mém, cac loai khac. Do do, viéc phan tich két qua
duoc tién hanh nhu sau:

Ngay xuét ban: Tap trung vao ngdy xuét ban,
c6 thé thdy cac xudt ban vé vai tro cia CNTT trong
giao duc STEM da duoc quan tdm tor sém, vao nam
2015 d3 co6 2 bai bao trinh bay vé vain dé nay, trong
2 nam 2016 va 2017, khong tim thay két qua nghién
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ctru ndo lién quan dén chu d& nay. Tuy nhién, dén
nam 2018, da c6 2 nghién cuu lién quan dugce tim
thdy. Cac nam 2019 dén nam 2022 déu ghi nhan mdi
nam c6 3 két qua nghién ctru. Pidu ndy c¢6 thé nhan
dinh réng, viée xem xét vé vai trd cia CNTT trong
gido duc STEM la mét van dé quan trong, ngay cang
glanh dugc sy quan tam nghién clru, xu huong nay sé
tiép tuc trong sudt nam 2023 va nhu'ng nam tiép theo

Ngén ngir trinh bay: Cac két qua nghién ciru
dugc tim thay, dua vao phén tich danh gia déu dugc
trinh bay béng tiéng Anh. Theo chién lugc tim kiém
da trinh bay, khong tim dugc bai bao nao trinh bay
vé vai tro cia CNTT trong gido duc STEM duoc viét
bang tiéng Viét.

Cép dd va ddi twong nghién ctru: Xét theo giai
doan gido duc va ddi tugng nghién ciru, trong s6 16
két qua, co 11 két qua lién quan dén viéc trién khai
cac ung dung cia CNTT trong gido duc STEM véi
dbi tuong 1a hoc sinh. C6 1 két qua trinh bay cac
kinh nghiém cua gido vién trong viéc trién khai cac
ung dung ctia CNTT trong gido duc STEM. Trong
4 két qua con lai dé cap dén ddi tuong gido vién va
hoc sinh

Loai hinh nghién ctru: Céac nghién ctru lién quan
dén dé xuét cac giai phap ing dung CNTT trong gido
duc STEM chiém wu thé, chiém ty 1¢ 44%. Song song
v6i do, cac nghién ctru thuc nghi¢ém va nghién ciu
tong quan vé linh vuc nay ciing di dugc quan tam,
cu thé ¢ 5 nghién ctru lién quan dén thyc nghiém
va 4 nghién ctru lién quan dén tong quan cac tai liéu,
tuong timg chiém 31% va 25%.

Loai cong nghé:Lién quan dén loai cong nghé
dugc trién khai trong cac nghién ciru, ching ta c6
thé xac dinh rang nhiéu nghién ciru c6 xu hudng gidi
thiéu cac yéu t6 phan ctng trong cac 16p hoc gido
duc STEM, déc biét 1a bang tréng va may tinh hodc
cac thiét bi tuong tu. Sau do, mot ty 1€ phﬁn tram
nghién ctru khac di str dung cac phan mém dé sang
tao ndi dung nhu thiét ké, 1ap trinh robot, vi du sinh
vién c6 thé sir dung ngon ngit 1ap trinh Scratch dé
t6 chirc cac chuong trinh, minh hoa cac két qua mot
cach sinh dong, r rang tir d6 hd trg hoat dong hoc
tap va hiéu biét sau sdc hon vé ndi dung hoc tap.

Trong mot s6 nghién cttu c6 chi 1o, Internet cung
cap cac nén tang cong tac va truy Van truc tuyen
hd trg viéc sir dung rong rai cac ngudn tai nguyén
trén mang bao gdm am thanh, video, trang web. Hau
hét cac tai lidu nay déu co tinh lién két cao dé thuc
hién muc dich tuong tac va hgp tac. Hon nita, da co
viée dua vao cic cong nghé giao tiép, cac cong nghé
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tuong tac va nhap vai, vi du: mo phong, tro choi,
mo rong kha nang hoc tap thong qua cong nghé may
tinh, tao co hdi cho hoc sinh, sinh vién thuc hién cac
thi nghiém hodc diéu tra cac hién twong vuot ra ngoa‘ti
glO’l han vat ly. Tuong tw, xu hudng st dung cac yéu
t6 phan mém trén nén tang web, dic biét 1a LMS nhu
Google Classroom, Microsoft Teams va cac cong cu
ky thuat s6 khac dé dap tmg cac myc dich khac nhau
trong 16p hoc STEM ngay cang tang.

2.2. Két qud phén tich cdc én pham dwoc liva chon

Tir cac két qua thu duoc, 6 thé thiy ddi voi gido
duc STEM, CNTT c6 cac vai tro sau:

Thu nhit, CNTT c6 vai trd cung cap moi truorng
truy Van dua trén web Xu huéng st dung cac yéu t6
phan mém trén nén tang web, dac bi¢t la LMS nhu
Google Classroom, Microsoft Teams va cac cong cu
k§ thuat s khac dé dap ung cac muc dich khac nhau
trong 16p hoc STEM ngay cang ting. Nén tang web
cling cung cap cac mo hinh tuong tac thuc su cho
cac nha gido duc, phu huynh; két ndi cac nha gido
duc voi cong dong nhirng ngudi cing hoc; cung cap
quyén truy cap san sang vao céc tai nguyén hoc tap.
Trong mot so6 nghién ctu cé chi 10, Internet cung
cap cac nén tang cong tac va truy Van truc tuyen hd
trg viéc sir dung rong rdi cac ngudn tai nguyén trén
mang bao gdbm 4m thanh, video, trang web. Hau hét
cac tai liéu nay déu co tinh lién két cao dé thyc hién
muc dich tuong tac va hop tac.

Thu hai, CNTT c6 vai trO mo rong viéc hoc
v6i cong nghé nhép vai va twong tic. Trong mot sd
nghién ctru c6 phan tich viéc dua vao cac cong nghé
giao tiép, cac cong nghé twong tac va nhap vai, vi du:
mo phoéng, tro choi, mé rong kha nang hoc tap thong
qua cong nghé may tinh, tao co hdi cho hoc sinh,
sinh vién thyc hién cac thi nghiém hodc didu tra cac
hién tuong vuot ra ngoai gioi han vat ly.

Thir ba, CNTT ¢6 vai trd hd trg tao nodi dung hoc
tap. Mot sb nghién curu co6 dé cap dén viéc sir dung
cac ph?ln mém dé sang tao ndi dung nhu thiét ké, lap
trinh robot. Pay la xu huéng khong chi xem CNTT
nhu 1a cong cy, ma CNTT con duogc tich hop vao céc
giai doan cta 16p hoc STEM. Vi du hoc sinh c6 thé
sir dung ngon ngir 1ap trinh Scratch dé t6 chirc cac
chuong trinh, minh hoa cac két qua mot cach sinh
dong, 16 rang tu do hd tro hoat dong hoc tap va hiéu
biét sau sic hon vé ndi dung hoc tap. CNTT ciing co
thé gitp hoc sinh, sinh vién giéi thi¢u cac ni dung
sang tao ctia minh t6i nhiéu ddi twong hon théng qua
cac ph?ln mém tao 1ap van ban, video, hinh anh, do
d6 thic day nhiéu co hdi hon cho ho thé hién viéc
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hoc ctia minh va thiic ddy ho trg thanh nguoi sang
tao ndi dung dong thoi ning cao gia tri ctia ban than
trong hoc tap.

Tuy nhién, viéc tng dung CNTT trong gido duc
STEM la mot hoat dong t6n thoi gian. Gido vién phai
phat trién nang luc k¥ thuat s6 dé hoc sinh co thé
huéng loi tir nhitng k¥ ning va kién thirc d6. Cing
v6i nang luc k§ thuat s6, mbi quan hé gitta CNTT va
giao duc STEM phat trién cac ning luc va ky nang
khac bao gom quan ly thong tin, giai quyét van dé va
ra quyet dinh, diéu nay doi hoi gido vién can gianh
nhiéu thoi gian hon khi t6 chtrc cac hoat dong day
hoc. Ngoai ra, cac nghién ciru cho thiy van con thiéu
nguén luc vé trang thiét bi day hoc va dao tao gido
vién, nhiéu co so gido duc chwa dap ung dugc vé co
s& vat chat, giao vién chua dugc dao tao bai ban vé
gido duc STEM, hodc ning lyuc s ciia gido vién con
han ché, ddn dén chua van dung hiéu qua cac ung
dung cia CNTT trong céc 16p hoc STEM.

3. Két luan

Vai tro cua CNTT mang lai két qua tich cuc trong
gido duc STEM. Tuy nhién, can ¢ nhiéu cong viéc
hon nita can phai thuc hién, vi day 1a mot linh vuc
dang con méi mé, chua c6 nhiéu nghién ctiru. Mot vi
du cho cac nghién ctru tiép theo 13 xem xét qua trinh,
dé xudt cac bién phap dé giai quyét cac han ché da
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néu ¢ trén.
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