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Trong bdi canh cac nganh nghe STEM ngay cang giit vi tri
quan trong, viéc dinh huong nghé nghiép hoc sinh, phan ludng dao
tao nguon nhan luc cho nhitng linh vuc nay ngay cang nhan duoc
quan tdm va trién khai som tai cac truong phd théng. Muc dich
chinh cua bai béo nay 1a cung cap huéng dan vé phén tich nhém an
(LPA - Latent Profile Analysis), mét phuong phap dinh lugng dé
xéc dinh s6 luong nhom hoc sinh tiém an dugc phan chia dya trén
két qua hoc tap STEM va mirc do tu tin vé nang lyc STEM trén doi
tuong hoc sinh Trung Hoc Pho Théng (THPT) trén dia ban Thanh
phé H6 Chi Minh. Két qua phan tich trén mau nghién cau 1,074
hoc sinh trung hoc phé thdng cho thiy c6 thé phan thanh ba nhém
d6i tuong hoc sinh tiém an khi hoc tap STEM (hai nhém da sb va
mot nhdm thiéu sd) c6 sy phan hoa rd rét vé két qua hoc tap STEM
va mirc do tu tin vé nang lyc STEM. Bén canh do, két hop véi cac
phép phan tich hdi quy logistic, kiém dinh T-test cho hai mau doc
lap, ddnh gia chi s Cohen’s d, nghién ctru ciing chi ra sy anh
huong cia gisi tinh, tan suat tham gia trai nghiém STEM Ién sy
chia nhom, ciing nhu mirc 6 anh hudng ciia nhom dén dinh huéng
nghé nghiép cua hoc sinh trung hoc phé thong.

ABSTRACT

In the context of the increasingly vital STEM fields, guiding
students’ careers and implementing workforce training streams in
these areas are gaining attention and being implemented early in
secondary schools. The main purpose of this article is to provide
guidance on Latent Profile Analysis (LPA), a quantitative method
to determine the number of latent student profiles based on STEM
learning outcomes and self-efficacy in STEM among high school
students in Ho Chi Minh City. The analysis results on a sample of
1,074 high school students indicate the potential division into three
latent student groups (two majority and one minority group) with
significant differentiation in STEM learning outcomes and self-
efficacy. Additionally, combined with logistic regression analysis,
a T-test for independent samples, and Cohen’s d index evaluation,
the study also highlights the influence of gender and frequency of
STEM experiences on different profiles, as well as the impact of
these profiles on the career orientation of high school students.
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1. Giéi thi¢u

Phén tich nhém tiém an (LPA - Latent Profile Analysis) 1a phuong phép théng ké dang
nhan dwoc sy quan tim cua cic nha nghién ctru trong nhitng nim gan day (Spurk, Hirschi,
Wang, Valero, & Kauffeld, 2020). Phuong phap ndy duoc nghién ctru va phat trién v6i muc dich
phat hién ra nhiing hién ra cic nhém an (latent class) c6 chung nhiéu dic diém trong mét tap hop
dbi twong da dang vé dic diém (Ferguson, Moore, & Hull, 2020). LPA duoc liét vao nhém
phuong phap tiép cén 1iy con ngudi 1am trung tim (person - centered approaches), boi mé hinh
nay hudng téi viéc phan nhom nhitng dbi twong khao sat dua vao cac dic diém cu thé, qua do
gitp tim ra nhitng nhom ngudi c6 nhiéu dic diém tuong tw nhau (Ferguson & ctg., 2020). Hién
nay, nghién ctru van dung LPA trai rong trén nhiéu linh vuc khéc nhau, tir x4 hoi hoc (Spurk &
ctg., 2020), giao duc hoc (Ferguson & ctg., 2020; Ning & Downing, 2015; Rohatgi & Scherer,
2020), y hoc (Reyes & ctg., 2022), dén tam 1y hoc (Achterhof, Huntjens, Meewisse, & Kiers,
2019). Trong giao duc, phuong phap nay thudng duoc van dung nghién ctru phan loai ddi tuong
ngudi hoc dua trén céc tiéu chi nhu: sy himg thi khi hoc cac mén hoc khoa hoc va diém s6 ¢ cac
mon khoa hoc cua hoc sinh trung hoc (Ferguson & ctg., 2020), dong luc cia sinh vién khi hoc
toan va khoa hoc (Rangel, Vaval, & Bowers, 2020), thai d6 cta hoc sinh trung hoc khi hoc toan
va khoa hoc (Berger, Mackenzie, & Holmes, 2020), mirc d6 ki vong, mtrc d6 ty tin vé ning luc
ban than va két qua khi hoc tap STEM cua sinh vién (Rice, Lopez, & Richardson, 2013). O Viét
Nam, LPA ciing d3 dugc (mg dung trong nghién ciru xdy dung hé thong bai tric nghiém thich
nghi théng qua viéc phan loai ngudi hoc theo diém sé (Nguyen, 2018). Mic du phuong phap
LPA cho thdy nhiéu tiém ning ng dung trong phan tich thdng ké giao duc, s lugng nghién ctru
str dung LPA trong gido duc & Viét Nam van con rat han ché.

Trong bdi canh cac nganh nghé Khoa hoc, Cong nghé, Ki thuat, Toan hoc (STEM) ngay
cang giit vi tri quan trong trong sy phét trién kinh té cac nudc, viéc dao tao ngudn nhan luc cho
cac nganh nghé STEM tré thanh mot nhiém vu cép thiét cia cac nén gido duc. Tai Viét Nam,
chwong trinh Gido duc Pho thong 2018 ra doi da quy dinh giai doan tir 16p 10 dén 16p 12 1a giai
doan gido duc dinh huéng nghé nghiép, theo d6 ké tir 16p 10, hoc sinh s& lya chon hoc theo cac
nhom mon tu chon phu hop véi dinh hudng nghé sau nay caa minh (MOET, 2018). Nham gop
phﬁn thuc hién muyc tiéu gido duc hudng nghi€p, Bo Gido duc va Pao tao cling da ban hanh cong
van 3089 nim 2020 vé viéc trién khai thyc hién gido duc STEM & trudng trung hoc (MOET,
2020). Viéc str dung mo hinh nghién ctru lay ngudi hoc 1am trung tdm nhu LPA gitip cc nha
gido duc phan tich dugc mot cach chi tiét nhirng dac diém da dang cia mdt s6 hoc sinh, tir d6 c6
thé dua ra nhitng bién phap gido duc phu hop cho cac nhom hoc sinh khac nhau (Berger & ctg.,
2020). Viéc ap dung LPA trong gido duc STEM ¢ Viét Nam giup phan loai hoc sinh theo dac
diém (ning luc, so thich, myc tiéu, nhu cau, ...) tir d6 xay dung bién phap gido duc tbi vu hoa
hiéu suit hoc tap STEM va hd tro dinh hudng nghé nghiép STEM cho hoc sinh. Diéu nay s& gop
phan dem lai hiéu qua trong gido duc STEM va gido duc hudéng nghiép c6 su phan héa hoc sinh
theo dinh huéng ctia chuong trinh gido duc phd thong 2018.

Nhing co s¢ nghién ctru néu trén cho théy viéc phan loai hoc sinh dya trén diém sb cac
mén STEM va su ty danh gid nang lyc STEM, dénh gid sy khac biét trong dinh hudng nghé
nghiép STEM cua hoc sinh 1 mot nhiém vu nghién ctru can thiét trong béi canh ciia Viét Nam
hién nay. Do do, nghién ctru nay dugc thuc hi¢n vdi cdc muc ti€u nhu sau: (1) Van dung phwong
phap LPA dé xac dinh s6 lwong nhom hoc sinh tiem an duwoc phan chia dua trén két qua hoc tap
STEM va mire @ tw tin vé nang lwc STEM va phdn tich nhitng ddc trung cia tieng nhém; (2)
Phan tich téc dong cia cdc yéu té gidi tinh, I6p, mirc do thwong xuyén tham gia hoat dong
STEM dén kha nang hoc sinh roi vao mot trong cdac nhom tiem an; (3) Phan tich sy khac biét vé
mikc d¢ hitng thii nghé nghiép STEM giita cdc nhém hoc sinh tiém an. Két qua cta nghién ciru
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nay s& dong gop vao viéc mé rong pham vi nghién ciru vé hudng nghiép STEM cho hoc sinh tai
Viét Nam. Dong thoi, nghién ctru cung cdp mot nén tang cho viéc ap dung mo hinh nghién ctru
LPA trong linh vuc gido duc, gitp cac nha nghién ctru ¢6 thé 4p dung mé hinh nay trong céac
nghién ctru dinh luong khéc tai Viét Nam trong tuong lai.

2. Co s& Iy thuyét
2.1. Gidi thiéu phén tich LPA
2.1.1. Ly thuyét phan tich LPA

LPA duoc xay dung dua trén gia dinh rdng mdi c4 nhan trong tap hop déu c6 thé duoc
phan loai vao cac nhoém khac nhau (nhom tiém an) tng voi mirc d6 xac suat khac nhau va mdi
nhom tiém an déu cé nhing dic diém hoan toan riéng biét (Spurk & ctg., 2020). Ban dau,
phuong phap niay dugc nghién ciu dé giai quyét cac bién dau vao dudi dang nhi thirc
(dichotomous variable). Sau d6 LPA di duoc md rdng cho cac loai bién roi rac (discrete
variable) ciing nhu cho bién lién tuc (continuous variable) (Tein, Coxe, & Cham, 2013).

V& mat ki thuat, LPA cht trong dén sy khong déng nhat cua doi tuong nghién ctru. Sy
khong dong nhit c6 thé phan biét thanh hai loai 1a sy khong dong nhat kha kién va bat kha kién.
Su khong d@)ng nhat kha kién 1a truong hop cadc nhom ddi tuong dugc phan biét qua mot bién cu
thé, c6 thé thu thap truc tiép (gidi tinh, d6 tudi, ...). Trong trudng hop ndy, mé hinh phan tich
theo kiéu tip trung vao bién (variable - centered analysis) nhu kiém dinh T-test, phan tich
phuong sai (ANOVA), mé hinh phan tich cau tric tuyén tinh (SEM) c6 thé dugc str dung dé so
sanh gitra cac nhom (Spurk & ctg., 2020). Cac md hinh nay hudéng t&i phan tich mdi lién hé giira
cac bién, chu yéu khai thac ddc diém chung ctia mot nhom ddi twgng (Ferguson & ctg., 2020).
Tuy nhién, cic md hinh phén tich trén s& gap tré ngai khi co hién twong khong ddng nhét bt kha
kién, khi c6 nhiéu bién cing mot lic gdy ra sy khong dong nhét, tao thanh nhitng nhém an,
nhitng dic diém cia cac nhém 4n nay khong thé biéu hién ra khi théng ké trén ca tap hop
(Rohatgi & Scherer, 2020). LPA s& phat huy hiéu qua ¢ cac truong hop nay. Két qua tir phan tich
LPA s& 1a cac bién phan loai 4n voi gia tri 1a xac suat @& mot ca nhan thudc vao mot trong nhing
nhom da phan chia (Spurk & ctg., 2020). Thong qua viéc van dung phuong phap phén tich LPA
nha nghlen ctru ¢6 thé khai thac cac thong tin vé phan t1ch nhom an nhu: s6 lugng nhom an tbi
uu; sO lugng thanh vién ctia mdi nhom; dic trung cia mdi nhom (thong qua cac chi s6 nhu trung
binh, d¢ léch chuén, ...). Ngoai ra, khi két hop thém phuong phap ANOVA (Ning & Downing,
2015; Pastor, Barron, Miller, & Davis, 2007) va hoi quy logistic (Ferguson & ctg., 2020; Morin
& Marsh, 2015; Rohatgi & Scherer, 2020), két qua thu duoc con giup chi ra sy tic dong cia cac
yéu td (covariates) toi két qua phan nhom, dua trén tinh kha ning mot c4 nhan thudc vé mot
trong cac nhom da phan chia.

2.1.2. Tiéu chi lyra chon sé lirong nhdm an téi wu trong LPA

Muc tiéu chinh cua nghién ctru 1a phan loai cac nhom hoc sinh c6 dac diém giéng nhau
vé cac nang lyc thanh phan trong ning luc tu duy thiét ké. Trudc tién phép phéan tich LPA sé&
duogc ap dung cho cac md hinh c6 s6 lugng nhém khac nhau, sau d6 tién hanh danh gia céc chi s6
thu duge dé chon ra mé hinh c6 s6 nhém t6i wu nhat. Cac chi sé thudng dugc ding nhat dé chon
s6 nhom tdi wu 1a Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC),
va Sample-size Adjusted BIC (SABIC) (Rohatgi & Scherer, 2020). AIC dugc xac dinh dya trén
log - likelihood va s lwong tham sé (parameters), khong xét dén kich thuéc mau. BIC va
SABIC duogc xac dinh dua trén log - likelihood sb luong tham s6 ¢o xét ti kich thude mau. Gia
tri ctia cac chi s6 nay cang nho chimg té rang phép phan nhém cang khép véi sb lidu (Marsh,
Lidtke, Trautwein, & Morin, 2009; Morin & Marsh, 2015). Tuy nhién, cac chi s6 AIC, BIC va
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SABIC khong phai ludn 1a tiéu chi hang dau trong viéc danh gia, diéu nay tuy thudc vao do phirc
tap cia mo hinh nghién ctru (Bechter, Dimmock, Howard, Whipp, & Jackson, 2018). Cac chi $6
trén co thé giam lién tuc khi tang s6 nhom 1én, dan téi két qua 1a mo6 hinh dugc chon cé s6 nhom
qua 16n, dic biét 1a néu cac bién do ludng khong tudn theo phan bd chuan (Choi, Nylund-Gibson,
Israel, & Mendez, 2019; Spurk & ctg., 2020). Mot sb nghién ctru khac cho réng mo hinh ¢6 s6
nhom ti uu nhat khong nhat thiét phai co gia tri AIC, BIC va SABIC cuc tiéu, chi can céc chi sb
nay giam cham lai ro rét khi ting s6 nhom 1én (vi du: m6 hinh 04 nhom c6 thé xem 1a tdi wu néu
chi s6 BIC giam nhanh tr 01 nhom dén 04 nhom, khi tang hon 04 nhom thi BIC giam cham lai
1o rét) (Ferguson & ctg., 2020).

Mot tiéu chi khac dé danh gia mé hinh dé 1a so sanh sy khac biét thong ké gitra 02 mo
hinh ¢6 s6 nhém lién ké nhau (gitta mé hinh c6 k nhém va mé hinh ¢ k - 1 nhém), théng qua
thuc hién phép kiém dinh LMR (Lo-Mendell-Rubin adjusted test) va kiém dinh BLRT
(Bootstrapped Likelihood Ratio Test). Néu két qua cho gia tri p 16n hon 0.05 s& cho thidy mé
hinh k nhom khong khéc biét 1 rét so voi mé hinh k - 1 nhém, nhu vay can loai bo va gilr lai mo
hinh c¢ it nhém hon. Phuong phép nay ch1 dung dé loc di cac mo hinh co s6 nhém qua 16n thay
vi chon mé hinh t6i wu nhat. Trong mot sd tru(mg hop, cac mo hinh c¢6 s6 nhom khé 16n van c6

gia tri p nho hon 0.05 nén van chua loai dugc bang phuong phép nay (Celeux & Soromenho,
1996; Morin & Marsh, 2015; Spurk & ctg., 2020).

Mot chi s6 quan trong ciing thuong dugc ding trong danh gia mé hinh dé 1a chi sb
entropy, la chi s6 thé hién murc do tach biét rd rét gitta cdc nhom trong mot mod hinh (Celeux &
Soromenho, 1996). Entropy c6 gia tri nam trong khoang tir 0 dén 1, chi sd nay cang 16n cang thé
hién mtrc d¢ tach bi€t rd rét gitta cadc nhom, cang co tinh t6i wu (Celeux & Soromenho, 1996;
Ning & Downing, 2015; Rohatgi & Scherer, 2020). Gia tri entropy 16n hon 0.8 dugc xem la phu
hop (Spurk & ctg., 2020). Mot s6 nha nghién ctru cho rang chi s entropy dat cuc dai ¢ thé xem
1a mot tiéu chi dé lva chon nhom tdi vu (Rohatgi & Scherer, 2020), tuy nhién, diéu nay can su
can nhic ki bai entropy co thé tang nhu mot ham theo s6 nhom (Cleveland, Collins, Lanza,
Greenberg, & Feinberg, 2010) va 1a mot chi s6 ¢6 do tin cay kém hon céc chi s6 thong ké di ké
trén (Spurk & ctg., 2020).

Mot tiéu chi nira, it phd bién hon dugc sir dung dé loai di cac mé hinh ¢6 s6 nhom 16n 1a
dwa vao  I¢ ciia nhém nhé nhit trong mé hinh. Theo d6, cic nhom chiém it hon 5% kich
thudc ciia mau dugc xem 1a khong co y nghia dang ké trong phan tich két qua, can loai di cic md
hinh c6 nhém nhé nhu vay (Ning & Downing, 2015).

Céc chi s va tiéu chi danh gia dugc ké trén chi mang tinh trong dbi, khong phai lac nao
cling cho két qua pht hop. Nhiéu nha nghién ctru di dén quan diém cho ring viéc danh gia khong
nén chi dua vao cic chi sd théng ké da néu ma con phai cin clr vao co so 1y thuyét (Ning &
Downing, 2015; Spurk & ctg., 2020), cac nghién ctru trude do, cac dic trung cia mdi nhom dugce
phan tich, va ham lugng thong tin thu duogc tir két qua (Ferguson & ctg., 2020; Marsh & ctg.,
2009). Dya trén co so cac nghién ciru dd néu, ching toi dé xudt quy trinh lya chon sb nhém t6i wu
nhat nhu sau: trudc tién s& danh gia két qua kiém dinh BLRT va LMR, loai di cdc mo hinh c6 gia
tri p 16n hon 0.05. Budc tiép theo s& loai di cdc md hinh c6 chi sé entropy khong dat chuan
(entropy < 0.8), nhitng nhom chiém ty 1é qua nho so v&i mau (chiém chua dén 5% mau). Sau d6
s¢ danh gia cac chi s6 AIC, BIC va SABIC dé lya chon mé hinh c6 mot trong cac chi ) nay dat
cuc tiéu, néu khong tim dugc cuc tiéu thi s& lya chon md hinh ma chi s6 BIC hodc SABIC c¢6 su
giam cham lai rd rét khi tiép tuc tang s6 nhoém. Néu van khong tim dugc mo hinh phu hgp dua
trén tiéu chi ndy thi s& chon mé hinh c6 entropy 16n nhat trong sb cdc md hinh con lai. Bang 1 tom
tat cac tiéu chi dugc sir dung dé lya chon s6 lugng nhom tdi wu khi phan tich LPA.
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Bang 1
Céc ti€u chi sir dung trong lya chon $6 nhom tbi vu
Tén tiéu chi Cach danh gia
LMR Néu gia tri p khong c6 ¥ nghia thong ké (p > 0.05) ddi v6i md

hinh ¢6 k nhom, di€u nay cho thay m6 hinh nay khong cdi thién
dang ké so véi mo hinh k - 1 nhém, do d6 nén gitr lai m6 hinh k -
1 nhom.

BLRT Néu gia tri p khong c6 ¥ nghia thong ké (p > 0.05) ddi v6i md
hinh c6 k nhém, di€u nay cho thay mé hinh nay khong vuot trdi
hon mo6 hinh k - 1 nhom, do d6 nén git lai m6 hinh k - 1 nhom.

Kich thudc nhém nhé nhat | Nhém nho nhat khong dugc it hon 5% mau

AIC Chon mo6 hinh ¢6 chi s0 AIC cyc tiéu hoac co6 sy giam cham ro rét
khi tang s6 nhém

BIC Chon mo6 hinh ¢6 chi s0 BIC cuc tiéu hodc c6 sy gidm cham ro rét
khi tang s6 nhém

SABIC Chon mo hinh co chi s6 SABIC cyc tiéu hodc ¢o sy giam cham
10 rét khi tang s6 nhom

Entropy Chon md hinh c6 chi s6 entropy cuc dai

Nguon: Két qua xu 1y tir dit liéu diéu tra

Theo khuyén nghi tir nhiéu nghién ctru (Ferguson & ctg., 2020; Marsh & ctg., 2009;
Ning & Downing, 2015; Spurk & ctg., 2020), sau khi chon dugc mé hinh ¢ s6 nhom tbi wu,
van can so sanh véi co s¢ 1y ludn, cac nghién ctu trude d6 cling nhu két qua rat ra duoc dé
danh gia xem mo hinh trén c6 phii hop hay khong, néu van chua phu hop thi can tién hanh
chon lai m6 hinh mot 1an nita.

2.2. M6 hinh Iy thuyét vé viéc phdn nhém hoc sinh dwa trén thuyét nhin thive xa hji
nghé nghiép trong Gido duc STEM

Céc nghién ctru trén thé gidi cho thay sy tu tin (self-efficacy) ctia hoc sinh trong mét linh
vuc ¢ thé anh huong dén himg thu nghé nghiép (career interest) trong linh vuc d6 (Fouad &
Smith, 1996; Lent, Brown, & Hackett, 1994; Nugent & ctg., 2015). Su hing thii nghé nghiép
STEM duoc dinh nghia 1a sy hing thi cua mgt cd nhan trong viéc lya chon céac nghé nghiép lién
quan dén STEM trong tuong lai (Luo, So, Wan, & Li, 2021). Sy tu tin vé nang luc dugc hiéu 1a
“sy danh gia cé nhan vé kha nang cua ban than trong vi¢c td chirc va thuc hién mot chudi hoat
dong can thiét nhim dat duoc mot muc tiéu mong mubn nao do” (Bandura, 1986, tr. 391). Nhiing
niém tin nay dugc xem 1a yéu td trung tim va giir vai trd quan trong cau thanh su ty cht c4 nhan
(Lent & ctg., 1994). Su ty tin vé ning luc STEM (STEM self-efficacy) dugc hiéu 14 su ty tin vé
kha nang nhan dang, ing dung, tich hop céc kién thirc d3 hoc duoc tir cac mon Khoa hoc, Cong
nghé, Ki thuat va Toén hoc dé hiéu va giai quyét cac van dé trong thuc tién (Zollman, 2012). Két
quéa nghién ctru téng quan cta Nguyen, Tran, Nguyen, va Ta (2022) chi ra rang ning luc STEM
ctia hoc sinh trung hoc bao gdbm 05 nang luc thanh t6: (1) Thu thap théng tin; (2) Xt 1i va st dung
thong tin; (3) Thuc hién giai phap; (4) An toan ki thuat; (5) Chia sé cong dong. Pay la co s& quan
trong cho phép thuc hién phép phan tich LPA, cho phép danh gia su tac dong cua mdi ning luc
thanh t6 dén hung tha nghé nghiép STEM (STEM career interest) ciia hoc sinh. Sy ty tin vé ning
luc dugc hinh thanh thong qua céc trai nghiém thyc té ciia c4 nhan bén canh nhiing tac dong tu
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nhirng chuin muc xa hoi voi cac phan ng vé tAm sinh 1y ctua ho (Ching & ctg., 2019; Falco &
Summers, 2019). Nguoi hoc khi ¢6 co hoi trai nghiém va tiép xtac nhiéu hon véi viée tw déanh gia
trong qua trinh hoc thi s& nang cao kha ning tu danh gia tot hon (Gehringer, 2017). Vi viy, cac
hoat dong trai nghiém STEM dugc danh gia 1a dong vai tro tich cuc trong vi¢c cai thién quan
niém vé STEM va su tu tin vé nang lyc STEM cua hoc sinh (Ching & ctg., 2019).

Bén canh d6, theo quan diém danh gia ning lyc hién nay, két qua hoc tap (learning
outcomes) khong con dugc st dung v6i muc tiéu chinh 14 xép hang hoc sinh ma thay vao d6 cac
nha gido duc ki vong diy 1a mot kénh thong tin phan hdi cho nguoi hoc dé gitp ho cai thién va
phat trién cac kha ning ctia minh. Nghién ctru ciia van Aalderen-Smeets, van der Molen, va
Xenidou-Dervou (2019) trén dbi tuong hoc sinh tir 14 dén 18 tudi cho thay diém sé hoc tap cac
mén STEM (STEM learning outcomes) (Toan, Vat li, Hoa hoc, Sinh hoc, Khoa hoc tu nhién,
Cong nghé¢, Tin hoc) cao sé& co tac dong tich cuc dén su tu tin vé nang lyc STEM, déng tho1i thac
déy hoc sinh Iya chon hoc tip va nghé nghi€p STEM (Glynn, Taasoobshirazi, & Brickman,
2009; van Aalderen-Smeets & ctg., 2019). Tuy nhién, trong mdt nghién ctru trén 65 sinh vién dai
hoc, Kruger va Dunning (1999) ciing timg chi ra ludn c6 ton tai su chénh 1éch giira két qua duoc
danh gia va ty danh gia ¢ nguoi hoc. Cu thé, nhitng hoc sinh c6 két qua hoc tip & muc thap
thudng c6 xu hudng tu danh gia ning lyc minh cao hon so véi thyc té. Ngoai ra, phan tich tac
dong cua gidi tinh dén sy ty tin vé nang luc cia hoc sinh ciling 1a van dé nghién ctru dugc quan
tdm trong viéc trién khai gido duc STEM (Falco & Summers, 2019; Stewart & ctg., 2020; van
Tuijl & van der Molen, 2016). Cac nghién ciru cho thiy su ty tin vé nang lyc STEM cua nit
thuong thap hon nam, ké ca khi diém mon hoc STEM cao hon (Stewart & ctg., 2020). C4c quan
diém rap khuon vé viéc nam gidi ndi bat trong mon Toan va Khoa hoc ¢6 thé anh hudng dén kha
nang tu hiéu qua va khat vong nghé nghiép ctia nit gidi (van Tuijl & van der Molen, 2016).

Trong nghién ciru nay, ching t6i sé s dung phuwong phap LPA dé phéan chia hoc sinh
thanh cac nhom an dya trén 08 bién khao sat dinh lugng, trong d6 c6 03 bién 1a diém sd trung
binh ctia hoc sinh & cac mon hodac nhém moén (Sma: diém Toan; Ssc: diém Khoa hoc; Ste: diém
Tin hoc va Cong nghé), 05 bién do HS tu danh gia 05 ning lyc thanh t6 ciia ning lyc STEM (Ett:
thu thap thong tin; Exs: xur 1y va su dung théng tin; Eth thuc hién giai phap; Esd: an toan ki
thuat; Ecs: chia sé cong dong) (Hinh 1). Cac bién bao gdm gidi tinh (Gen), muc do thuong xuyen
tham gia hoat dong STEM (Fre) duogc su dung dé danh gia tac dong cuia cac yéu t6 bén ngoai dén
viéc phan nhom. Riéng bién hung thu nghé nghiép (Int) duoc st dung dé danh gia mirc d6 anh
huong dau ra clia viéc phan nhom.

Covariates

STEM

career

interest
(outcome)

S EE)

|
I 11 1
STEM learning outcomes STEM self-efficacy

Hinh 1. Méi lién hé giira cac bién duoc sir dung trong mé hinh 1y thuyét
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3. Phuwong phap nghién ctiru

3.1. Méu va cdach thu méu

Nghién ctru 4p dung phuong phap chon mau ngau nhién tich tu dé thu thap thong tin cua
cac hoc sinh tai 09 truong THPT tai Thanh pho H6 Chi Minh. Viéc thuc hién khao sat da dugc
su dong y cua ban gidm hi€u nha truong, gido vién by mén nham ddm bao vé mat dao duic
nghién clru, va cac hoc sinh thuc hién khao sat mét cach tu nguyén.

Téng dwr liéu thu thap gém 1,084 hoc sinh, sau khi loc dir liéu dua trén ti€u chi cac hoc
sinh danh chung mot mirc cho tat ca cac cau hoi, dir li€u cudi cung tién hanh phan tich gom
1,074 hoc sinh. Céc dic diém khac ctia mau dugc mo ta qua Bang 2.

Bang 2
Dic diém théng ké ciia mau
Pic diém Tan so Ty 18 (%)
Gisi tinh Nam 558 52.0
N 516 48.0
L oai hinh trudng Truong cong lap 884 82.3
Truong ngoai cong lap 190 17.7
Pic diém Tan sé Ty 18 (%)
10 600 55.9
L6p 11 321 29.9
12 153 14.2
Mitc do thudng Chua tham gia 616 57.4
xuyén tham gia | Thinh thoang (01 - 03 lan/hoc ki) 303 28.2
hoat dong STEM Thuong xuyén (trén 03 lan/hoc ki) 155 14.4
Trong mét tiét hoc STEM chinh khoa 296 27.6
Du an hoc tap 144 134
Trung tdm ngoai truong 33 3.1
’ Khoéa hoc truc tuyén 52 4.8
Ig—Iiiér:)h (;Egcsafg)\;én Trai nghiém khong gian STEM tai trudng 253 23.6
San choti, hdi chg khoa hoc 169 15.7
Trai nghiém thyc té 31 2.9
Sinh hoat cau lac bo 80 7.5
Tham gia cac cudc thi khoa hoc ki thuat 77 7.2

Ghi chu: * Mdi hoc sinh c6 thé tiép xtic nhiéu hon 01 hinh thirc
Nguon: Két qua xur 1y tir dir liéu diéu tra
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3.2. Thu thip div liéu

Diém trung binh mén Toan, Khoa hoc (liy trung binh theo 03 mén: Ly, Hoa, Sinh), Ki
thuat va Cong nghé (liy trung binh theo 02 mén: Tin hoc va Coéng nghé) do hoc sinh ghi nhan
dua vao diém trung binh hoc ki vira qua. Cac bién vé su tu tin nang luc STEM dugc chia theo 05
nang lyc thanh phan, mdi ning lyc thanh phan c6 03 cau hoi khao sat, trong mdi cau hoi khao sat
hoc sinh s& ti danh gia theo thang Likert 7, tir “R4t khong dong ¥ dén “Rat dong . Tuong tu,
thang do hung tha nghé nghiép ciing dua trén 03 cau hoi khao sat, mdi cau theo thang Likert 7.

3.3. Xur ly dir li¢u

Bude 1. Xir Iy dir liéu diu vao: Kiém tra va dam bao mot s6 dic tinh théng ké nhu do
phU hop véi phan phéi chuan théng qua cac hé s skewness va kurtosis, danh gia do twong quan
gitta c4c bién. Diéu kién phan phdi chuan duoc sir dung la skewness tir -2 dén 2, kurtosis tir -7
dén 7 (Byrne, 2016). Hé sb twong quan (p) c6 d6 16n dudi 0.3 1a yéu, tir 0.3 dén 0.6 1a vira phai,
tir 0.6 dén 0.8 1a khé cao va trén 0.8 1a rat cao (Akoglu, 2018). Néu c6 mét s6 dit lidu trén mot
bién quan sat (item) bi thiéu, c6 thé st dung phuong phap u6c luong hop 1y ti da (FIML - Full
Maximum Likelihood Estimation) dé udc lugng dit lidu con thiéu (Ferguson & ctg., 2020; Spurk
& ctg., 2020). Viéc dam bao dit liéu khong bi méc cac 18i nhu 16i ¢t phap, tham sé vuot qua giGi
han, théng ké khong dung véi 1y thuyét ciing 1a didu rat quan trong (Ferguson & ctg., 2020;
Spurk & ctg., 2020). Dé thyc hién phan tich LPA, gia tri mdi bién s& dugc quy vé thang do ¢
trung binh bang 0 va d6 l1éch chuén bang 1.

Budce 2. Chia nhém va danh gia mé hinh: D li¢u sau d6 dugc dya vao chuong trinh
phan tich LPA, bao g@)m viéc khai bao file dit liéu vao, cac bién can st dung, phép kiém dinh can
thyc hién (LMR va BLRT). Viéc danh gi4 cac mo hinh dé chon ra duoc s nhom tbi wu nhét, dya
trén cac phép kiém dinh di néu. Ngoai ra, can xem xét su pht hop cta két qua nghién ctru véi co
so 1y thuyét.

Buéc 3. Phan tich dic trung nhém: Phan tich cac tinh cht dic trung cta ting nhom,
duya trén s6 luong, ty 18, gia tri trung binh, d 1éch chuan cua cac bién quan st trén moi nhom.

Budéc 4. Phan tich cac tac nhan: Thyc hién phép phan tich hdi quy logistic (logistic
regression) dé danh gia tdc dong cua cac nhan to6 khac dén sy phan nhom. Két qua phép phan tich
logistic s& so sanh gilta hai nhom A va B da phan tich, tir do cho biét cac nhan to trén s€ co tac
dong lam tdng kha nang ro1 vao nhém A (hodc nhom B) hay khong.

Buwéc 5. Phan tich danh hwéng diu ra: Panh gia mic do anh huéng cua cac nhoém da
phén chia dén dinh hudng nghé nghiép STEM cuia hoc sinh dugc thyc hién thong qua phép kiém
dinh T-test cho hai mau ddc 1ap va danh gia chi s6 Cohen’s d.

Nghién ciru nay sir dung phin mém SPSS & Budc 1 va Budc 5, cac bude con lai duoc
thyc hién trén phan mém Mplus.

4. Két qua va thao luan

4.1. Thong ké mé ti va twong quan giika cdc bién

Bang 3 thé hién thong ké mo ta trung binh, d¢ 1éch chuan, hé sé twong quan, phan phdi
mau qua cac gia tri do léch (skewness) va do nhon (kurtosis) ciia cac bién trong mé hinh nghién
ctru. Duya trén di€u kién skewness dao dong tur - 2 dén 2 va kurtosis dao dong tir -7 dén 7, dir licu
& cac bién trén déu thoa tiéu chi clia phan phdi chuan cho ¢& mau 16n.
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Bang 3
Théng ké mb ta cac bién danh gia (N = 1,074)
Thang do| Minimum | Maximum | Mean |Std. Deviation | Skewness | Kurtosis
Sma 1 10 7.790 1.519 -1.027 1.260
Ssc 2 10 8.079 1.283 -1.359 2.890
Ste 2 10 8.561 1.279 -1.604 3.927
Ett 1 7 4971 1.045 -0.776 1.652
Exs 1 7 4.976 1.045 -0.676 1.206
Eth 1 7 4.441 1.163 -0.320 0.540
Eds 1 7 4,735 1.153 -0.381 0.593
Esd 1 7 4.544 1.173 -0.322 0.640
Int 1 7 4.462 1.256 -0.341 0.386
Gen 0 1 0.480 0.500 - -
Gra 10 12 10.580 0.727 - -
Fre 1 3 1.570 0.731 - -
Nguon: Két qua xir Iy tir dir liéu diu tra
Bang 4
Thong ké hé s6 twong quan céc bién
Sma Ssc Sts Ett Exs Eth Esd Ecs
Ssc  [0.819**
Sts  [0.666** |0.778**
Ett |0.288** |0.320** |0.318**
Exs [0.244** |0.289** |0.308** |[0.773**
Eth ]0.143** |0.172** |0.198** |0.620** |0.603**
Esd |0.132** |0.180** |0.203** |0.593** |0.597** |0.626**
Ecs |0.167** |0.197** |0.204** |0.635** |0.656** |0.673** |.599**
Int |0.117** |0.135** |0.124** |0.371** |0.410** |0.462** |0.447** |0.436**

**: giatri p <0.001
Nguon: Két qua xur 1y tir dir liéu dicu tra

Bang 4 thong ké hé s6 tuong quan cho thiy cac bién dit liéu phan thanh hai nhom rd rét,
bao gdm nhom cac bién vé diém mon hoc (Sma, Ssc, Sts) va nhom céc bién vé sy ty tin ning luc
STEM (Ett, Exs, Eth, Esd, Ecs). Giira cac bién trong nhom déu co twong quan thuan véi nhau ¢
muc tir kha cao dén rat cao (p tir 0.593 dén 0.819), trong khi giira cac bién khac nhom c6 twong
quan thuan déu & muc thap (p tir 0.132 dén 0.320). Riéng bién Int c6 hé sb twong quan thap véi
cac bién diém s6 (p tir 0.117 dén 0.135) va hé sé twong quan vira vai cac bién vé tu tin nang luc
STEM (p tir 0.371 dén 0.462).

4.2. Lwa chon so nhom toi wu

Két qua phan tich cac chi sd dic trung mg voi cac mo hinh gdm 02 dén 08 nhom thé
hién trong Bang 5.
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Bang 5
So sanh gitra cac mo6 hinh
n:c?m AIC BIC | SABIC |Entropy (f)ii::i (;‘B*‘L :r‘ hifl ‘;f,'/"“;;tu

2 | 22099.36 | 22223.84 | 22144.44 | 0.806 | 0.0005 | <0.0001 0
3 | 2106423 | 2123352 | 2112553 | 0.864 | 0.0016 | <0.0001 0
4 | 2045043 | 2067353 | 20536.95 | 0.859 | 0.3316 | <0.0001 1
5 | 19919.86 | 20178.78 | 20013.62 | 0.869 | 0.0069 | <0.0001 2
6 | 19546.40 | 19850.13 | 19656.38 | 0.872 | 0.0498 | <0.0001 2
7 | 19236.45 | 19584.99 | 19362.65 | 0.860 | 0.2536 | <0.0001 2
8 | 19011.76 | 1940511 | 1915419 | 0.865 | 0.4745 | <0.0001 3

Ngudn: Két qua xtr 1y tir dir lidu diéu tra

Bang 5 cho thay gia tri p ctia kiém dinh LMR dat gia tri nho hon 0.05 d6i v6i mo hinh c6
02, 03 va 05 nhom, riéng md hinh 04 nhom c6 gia tri p vuot qua ngudng. Gia tri p ciia kiém dinh
BLRT thi déu c6 gia tri xap xi 0, ddm bao gia tri p nho hon 0.05. Cac md hinh ¢6 tir 04 nhom tré
1én s& bi loai do kich thuéc nhom nhé nhét chua chiém dén 5% mau. Chi s AIC, BIC va SABIC
déu giam khi s6 nhom ting tir 02 dén 05. V& chi sb entropy, cac mé hinh 3, 4, 5 nhom déu c6 chi
sb entropy 16n hon 0.9. Nhu vdy mo6 hinh c6 ba nhom la t6i wu nhat (chi s6 AIC, BIC, SABIC
déu thap nhat va chi sd entropy cao nhét trong s6 cdc nhom khong bi loai). Ngoai ra, mo hinh
gdm ba nhom ciing phi hop dé thuc hién cac phan tich, danh gia sau theo mé hinh SCCT, vi véi
s6 luong nhoém cao hon s& 1am xuat hién cac nhom rat thiéu sb voi nhiéu dic diém ca biét, gay
kho khan cho viéc phan tich danh gia.

4.3. Dac trung cua tirng nhom

Sau khi chon ra mé hinh ¢6 sb nhom tdi wru, bude tiép theo 1a phén tich cac tinh chat dic
trung cua tung nhom. Cac nhom lan lugt duge ma hoa thanh Class 1, Class 2 va Class 3 theo thur
tu tdng dan gia tri trung binh di€m s6 va diém ty danh gid ndng lyc khi hoc STEM.

Bing 6
Théng ké trung binh va sai s6 chuan cua cac bién trén moi nhom
Class 1 (N =58) Class 2 (N = 562) Class 3 (N = 454)
Bién (5.4%) (52.4%) (42.2%)

Means SE Means S.E Means SE
Sma -1.047 0.214 -0.083 0.052 0.294 0.054
Ssc -1.206 0.235 -0.086 0.052 0.331 0.049
Sts -1.302 0.237 -0.065 0.051 0.326 0.043
Ett -2.236 0.172 -0.343 0.052 0.730 0.054
Exs -2.087 0.173 -0.375 0.055 0.755 0.051
Eth -1.884 0.149 -0.378 0.044 0.715 0.072
Esd -1.896 0.163 -0.321 0.046 0.651 0.063
Ecs -1.867 0.161 -0.389 0.047 0.738 0.066

Ngudn: Két qua xir Iy tir dit lidu diéu tra



38

TaT. Trung, Lé C. Bat. HCMCOUJS-Khoa hoc va Xa hoi, 19(2), 28-44

2 va Class 3.
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Bang 6 cho thdy Class 1 c6 sb lugng thanh vién it nhét (chiém 5.4% mau), Class 2 dong
nhat voi 52.2% va Class 3 ¢6 42.2%. Trong d6 sai s6 chuan cta Class 1 cao hon han so voi Class
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Hinh 2. Gia trj trung binh céac bién do luong Gmg véi ba nhom tiém an

Do thi Hinh 2 thé hién nhitng dac trung cua mdi nhom. Trong do, Class 1 1a nhom co

diém cac mén thép, mirc do tu tin khi hoc STEM cling thép. Class 2 1a nhém c6 diém cac mén
trung binh, mtrc d6 ty tin & muc trung binh. Class 3 1a nhom ¢6 diém cac mon kha nhat, mac do
tu tin & mirc cao nhat. Sy khac biét vé mit tu tin ciia ba nhom 1a rat o rét, vé diém sb cac mon
thi Class 2 va Class 3 chénh l&ch it, nhom 1 c6 diém sb thap cach biét kha xa.

4.4. Phén tich dnh hwéng cua gidi tinh va mirc dj tham gia trdi nghi¢ém STEM lén sw

chia nhom

Bang 7

Két qua phan tich hoi quy logistic

B S.E | Odds Ratio | Gia trip Dién giai két qua

Class 1 - Class 3

Gen 0.632 0.316 1.882 0.045 |Hoc sinh nam c6 ty 1¢ roi vao Class 1 so

Fre 0947 | 0230 | 0388 | <0001 |VOiClass3 caohonhoc sinhni.
Hoc sinh it tham gia STEM c¢6 xu huéng
roi vao Class 1 nhiéu hon.

Class 2 - Class 3

Gen -0.310 0.144 0.733 0.032 |Hoc sinh nam co ty 1¢ roi vao Class 2 so

Fre 0537 | 0091 | 0585 | <0001 |VOiClass3ithonhocsinh nir.
Hoc sinh it tham gia STEM c6 xu hudng
roi vao Class 2 nhiéu hon.

Class 1 - Class 2

Gen 0.942 0.313 0.390 0.003 |Hoc sinh nam c6 xu huéng roi vao Class 1

Fre -0.410 0.229 0.664 0.073 so voi Class 2 nhiéu hon h()C sinh ni¥.

Ngudn: Két qua xir Iy tir dir lidu diéu tra
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Nghién ctru cho thdy & hai nhom da sé (Class 1 va Class 2), nam gidi van thé hién xu
huodng co diém sb va tu tin vé nang luc STEM cao hon so voi nir gioi. Tuy nhién, do chénh I¢ch
vé diém s hoc tap gitra Class 2 va Class 3 khong 10 rét béng su chénh léch vé muc d6 tu tin.
Tuy nhién, riéng ddi v6i nhom thiéu sé (Class 1) chi chiém 5.4% mau, xu hudng nay nguoc lai,
cho thdy kha ning nam giéi thudc Class 1 cao hon so véi nir giéi. Didu nay lam ndi bat gia tri
ctia phuong phap LPA trong viéc phat hién nhirng nhom 4n véi dic diém nguoc lai so véi xu
huéng chung. Can c6 thém nhitng nghién ctru siu hon dé 1am rd thém cac dic diém cua nhimng
dbi tuong thiéu sb nay. Két qua phan tich ciing dd cho thdy hoc sinh tham gia trai nghiém STEM
nhiéu hon ¢ xu huéng thudc Class 3 (diém s va tu tin vé ning luc STEM cao) nhiéu hon. Diéu
nay mot 1an nita khang dinh vai trd quan trong cua cac hoat dong STEM trong viéc ting cudng
su tu tin vé nang luc STEM, tr d6 thuc déy hoc sinh ¢6 dong luc hoc tap cac mon STEM va dat
duogc két qua tét hon.

4.5. Két qud phén tich mikc dg anh hwong ciia nhém dén dinh hwéng nghé nghiép

Bang 8
Mirc d6 anh huéng ctia nhom dén dinh huéng nghé nghiép
95% CI ~ .
Cohen’s d - - . Dien giai ket qua
Thap nhat | Cao nhat
Hoc sinh Class 1 c¢6 hiung tha nghé

Class 1 - Class 3 1.495 1.785 1.208 nghiép STEM thép hon Class 3

) i ) Hoc sinh Class 2 c¢6 hiung tha nghé
Class 2 - Class 3 0.932 1.062 0.802 nghiép STEM thép hon Class 3

) i ) Hoc sinh Class 1 c¢6 hung tha nghé
Class 1 - Class 2 0.750 1.025 0.478 nghiép STEM thép hon Class 2

Ngudn: Két qua xir Iy tir dit liéu diéu tra
Phan tich ¢ Bang 8 trén cho thay c6 su khac biét rd rét vé himg tha nghé nghlep gitta cac

nhom, theo thu tu Class 1 thap nhat dén Class 2 trung binh va Class 3 1a cao nhat, tuong ty véi
tht tu cta diém sd va sy tu tin vé nang lyc STEM.

4.6. Thdo ludn

Két qua phan tich mtc do anh hudng cua viée chia nhém dén hing thu nghé nghiép da
gitp khang dinh hai yéu t6 tac dong dén himng thu nghé nghiép STEM, d6 1a sy ty tin vé ning luc
STEM va diém s6 hoc tip cac mon hoc STEM. Qua d6 két qua nghién ctru, quy luat vé mbi lién
h¢ gitra himg thu nghé nghiép STEM va su tu tin vé niang lyc STEM theo mo hinh SCCT
(Blotnicky, Franz-Odendaal, French, & Joy, 2018; Lent & ctg., 1994; Nugent, Barker,
Grandgenett, & Welch, 2016) ciing dugc chting minh phu hop véi d6i twong hoc sinh phd thong
0 Viét Nam. Vi vy, nham thic déy hoc sinh lya chon theo hoc nganh nghé STEM nhiéu hon can
c6 cac tac dong su pham co thé anh huong dén su tu tin vao nang luc STEM cua hoc sinh. Két
qua phan nhém bang LPA cho thdy diém s6 mén hoc STEM cao thi su tin vé ning luc STEM
ciing cao, khong c¢6 nhom nao co sy dbi lap (mirc do tu tin vé ning lyc cao nhung diém thap
hodc nguoc lai), diéu nay cho thay mdi lién hé chat ché gitra hai yéu tb trén. Sy twong quan giira
thai d6 hoc tap cac mon hoc STEM véi két qua hoc tdp nhu trén phu hop voi két qua cta nhiéu
nghién ctru trén thé giéi (Berger & ctg., 2020; Glynn & ctg., 2009; van Aalderen-Smeets & ctg.,
2019). Su tuong quan cao vé két qua hoc tap va su tu tin vé nang luc gitta cac mon hoc, dac biét
1a giita Toan v6i cac mén Khoa hoc va Cong nghé ciing 1a mot két qua dang luu ¥, boi vi kién
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thic vé toan hoc 1a khong thé thiéu trong moi linh vuc Khoa hoc, Cong nghé, su tu tin vé toan
hoc cta hoc sinh 1a mot yéu td quan trong thac déy su tu tin vé& cdc mon hoc STEM khéc (Berger
& ctg., 2020). Duya trén su lién két chat chd gitra két qua hoc tap STEM, su tu tin vé nang luc
STEM véi himg thii nghé nghiép STEM d3 néu, cac nha nghién ciru trén thé giéi da dé ra nhiéu
bién phap nham thiic day hoc sinh lwa chon hoc tdp nganh nghé STEM nhiéu hon bao gém thay
d6i phuong phap day hoc va danh gid cac mon hoc STEM, tang cuong phat trién ning luc giai
quyét Van dé, nang luc hop tac trong day hoc (Berger & ctg., 2020) t6 chirc cac hoat dong ngoai
khoa vé STEM nham gitp hoc sinh c6 thém duoc trai nghiém vé STEM (van Tuijl & van der
Molen, 2016; Wang & ctg., 2023). Trong nghién ctru nay, két qua phén tich hdi quy logistic tir
ba nhom dugc phan chia ciing cho thiy cac hoc sinh duoc tham gia trai nghiém STEM ciing c6
su tu tin vé nang lyc STEM va diém s6 mon hoc cao hon so v&i nhém hoc sinh khong tham gia.
Diéu nay da ching to tinh hiéu qua va can thiét cta viéc ting cudng cac hoat dong trai nghiém
STEM cho hoc sinh phd thong ¢ Viét Nam hién nay. Két qua phan tich hoi quy logistic ciing cho
thdy di véi hai nhom chmh nam g101 ¢6 xu huéng ¢ diém sé va sy ty tin nang luc STEM cao
hon nit gi¢i. Pay 1a mot van dé khién nhiéu nha nghién ctru trén thé gidi quan tam, vi 1a mot
trong nhitng nhan t6 chinh giy ra sy thiéu hut nhan lyc nir gidi trong cac nganh nghé STEM
(Falco & Summers, 2019; Stewart & ctg., 2020; van Tuijl & van der Molen, 2016; Wang & ctg.,
2023). Nam gi6i thudng c6 xu huéng lya chon cac nganh nghé STEM - khoa hoc tu nhién, trong
khi nir gii c6 xu hudng wu tién cac nganh nghé xi hoi hon (Wang & ctg., 2023). Dinh kién x4
hoi & nhiéu qudc gia hién nay van cho rang linh vyc STEM 1a kho khan, cuc nhoc va khong phu
hop voi nir gii (Falco & Summers, 2019; Luo & ctg., 2021; Wang & ctg., 2023). Nhiéu phu
huynh van khong tung hd viéc con gai ctia ho tham gia cac nganh nghé STEM (van Tuijl & van
der Molen, 2016; Wang & ctg., 2023). Nhiing rao can trén anh huéng rat nhiéu dén sy ty tin khi
hoc STEM va lua chon nghé nghi¢p STEM cua céac hoc sinh ni. Pé khic phuc tinh trang nay,
bén canh vi¢c tang cuong cac hoat dong trai nghiém STEM cho hoc sinh (van Tuijl & van der
Molen, 2016), cac nha nghién ctu con dé xudt viéc té chuc cac hoat dong tham van huong
nghiép riéng cho cic hoc sinh nit nhim thac ddy lya chon nhom nginh STEM (Falco &
Summers, 2019). Pay 1a nhiing giai phap can duoc xem xét va nghién ctru kha nang ap dung ddi
v6i hoc sinh pho thong ¢ Viét Nam.

Két qua nghién ctru trén ciing cho thdy tiém ning ciia phuong phap LPA trong nghién
ctru dinh luong vé gido duc. Viéc phan chia nguoi hoc thanh cac nhom an giup nha nghién ctru
c¢6 thé di su vao nghién ctru nhitng dic diém khac biét trong mot mau ddi twong da dang va
nhiéu khac biét. Kha ning két hop véi cac phuong phap nghién ctru khac nhu hdi quy logistic va
kiém dinh T-test cang khang dinh tinh linh dong va hiéu qua cta phuong phap LPA. Bén canh
nhitng mit tich cuc, phuong phap LPA ciing ¢6 mot s6 han ché nhat dinh. Két qua phan nhom
phu thudc vio cac bién dau vao, tuy nhién chua c6 tiéu chi cy thé dé danh gia sé luong bién dau
vao phu hop cho phep phan tich, vén anh huong rat 16n dén két qua chia nhom. Do vay, nha
nghién ctru can can than trong viéc nghlen ctru co s& 1y thuyét dé lwa chon céc bién dau vao phu
hop. So véi phuong phap mo hinh cau trac tuyén tmh (SEM) két qua phan tich theo LPA ciing
chua cho thay dugc sy tac dong da chiéu giira cac yéu to dugc khao sat va mirc do tac dong. Do
vay viéc két hop LPA v&i SEM ciing 1a mot huéng di can duge xem xét.

5. Két luin

Torn lai, nghién cuu nay da str dung phu:ong phéap LPA phan nhom hoc sinh dua trén
diém sb hoc tap va su tu tin vé nang luc STEM, két hop phan tich hoi quy logistic dé danh gia
cac nhan tb tic dong dau vao, gdm gi6i tinh, 16p, trai nghiém STEM va phan tich mic d6 anh
hudéng cua phan nhém 1én himg thi nghé nghiép. Diéu nay cho phép cac nha gido duc tiép tuc
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nghién ctru cac bién phap tac dong su pham phu hop cho timg nhém ddi twong dugc phan chia,
tir 46 nang cao két qua hoc tap, sy tu danh gia ning luc STEM va himg thi nghé nghiép STEM.
Két qua nghién ctru ciing 1 nén tang ¢ mo rong phuong phap LPA trong nghién ctru dinh luong
vé gido duc ciing nhu cac nghién ctru dwa theo mé hinh SCCT & Viét Nam.
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