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ABSTRACT

Programming problem-solving competence is recognized as a core
competency for Information Technology students in the digital era.
However, the lack of a systematic framework integrating international
theories with the Vietnamese higher education context has hindered the
identification of learning outcomes and the development of comprehensive
assessment instruments. This study employs a theoretical research
methodology and document analysis following a four-step procedure,
adopting an integrative approach drawing on eight theoretical foundations
to capture the multidimensional nature of Programming problem-solving
competence. The study proposes a framework comprising five key
components: (1) problem analysis and understanding; (2) algorithmic

solution design; (3) program implementation; (4) testing and debugging;
and (5) evaluation and optimization. The framework is operationalized into
20 criteria across four developmental levels, aligned with the Vietnamese
Qualifications Framework and the cultural characteristics of Vietnamese
education. These findings contribute to the theoretical advancement of IT
education and provide a solid foundation for curriculum design and
competency-based assessment. Future research can focus on developing
detailed rubrics and validating the framework through empirical studies.

1. Mé dau

Trong ki nguyén s0, nang luc giai quyét van dé (NLGQVD) phiic tap 1a ki nang cot 16i (World Economic Forum,
2023). Dic biét, d6i v6i sinh vién (SV) nganh cng nghé thong tin (CNTT), giai quyét vin dé (GQVD) trong lap
trinh 1 ndng lue (NL) c6t 18i xuyén sudt qua trinh hoc tap va lam viéc (CC2020 Task Force, 2020). Tai Viét Nam,
Thong tur s6 17/2021/TT-BGDDT yéu cau xac dinh 10 chuan dau ra theo huéng phat trién NL (Bo GD-DT, 2021).
Tuy nhién, nhiéu SV van gip khé khan khi chuyén tir Ii thuyét sang thyc hanh, nhét 1a voi bai toan méi (McCracken
va cong su, 2001; Robins va cong sy, 2003). Nguyén nhéan chinh duoc chi ra 1 do thiéu mot khung NL rd rang dé
dinh huéng viéc day va hoc, cling nhu thiéu cac cong cu do luong NL phu hop (Kiesler, 2024; Vinueza-Morales va
cong su, 2025).

Cac nghién ctru trude day » vé NLGQVD trong 14p trinh tap trung vao ba hudng chinh: (1) Vai tro cia tu duy tinh
toan: 1ap trinh khong chi la viét ma ma con hd trg phat trién cac khai niém khoa hoc may tinh nhu triru twgng hoa va
phén rd van d& (Hofstede va cong su, 2010; Lye va Koh, 2014); (2) Hiéu qua ctia phuong phap day hoc tich cuc: hoc
tap dua trén du an c6 tac dong tich cuc dén tu duy tinh toan (Chen va Yang, 2019; Xu va cdng su, 2023); (3) Xay
dung cac khung NL 1dp trinh va tu duy tinh toan (Brennan va Resnick, 2012; CC2020 Task Force, 2020; K-12
Computer Science Framework Steering Committee, 2016). Tuy nhién, cac khung nay chi yéu duoc thiét ké cho bdi
canh gido duc phé théng hodc gido duc dai hoc & cac nude phuong Tay, chua phi hop voi dic thi gido duc dai hoc
tai Viét Nam, noi ma SV chiu anh huong cta van héa hoc tap Khéng gido (CHC) (Hofstede va cong su, 2010;
Nguyen va cong su, 2025). Cu thé, dic diém “hoc theo mau” (pattern imitation) trong CHC cén tré chi yéu & bude
Phén tich van d¢, khi SV kho triru tugng hoa bai toan méi néu thiéu mau tham chiéu. Dong thoi, dic diém nay ciing
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anh huong dén budc Thiét ké giai phap thudt toan, khi can sang tao thuat toan khong c6 trong mau da hoc. Bén canh
d6, cac dic diém “ngai phan bién” va “gilr thé dién” (face-saving) can trd bude Kiém thir va G& 161, do SV ¢6 xu
huéng né tranh phat hién va thira nhan 15i ciia ban than. Didu nay anh huéng dén cac bude Panh gia va Téi wu hoa,
khi can phé phan va cai tién giai phap ciia chinh minh.

Tai Viét Nam, dil di c6 cac nghién ciru vé doi méi day hoc 1ap trinh va phat trién chuong trinh CNTT (Lé Diic
Long va Phan Vin Huy, 2017; Nguyén Quynh Anh va Nguyén Hitu Tuén, 2024; Nguyén Tt Thing va Bui Thi Hai
Yén, 2021) nhung van thiéu khung NLGQVD trong lap trinh duoc xdy dung hé thong. Céac nghién ctru chu yéu tap
trung vao phuong phap hodc chuong trinh, chua tich hop day du li thuyet qudc té va dic thu ngudi hoe, din dén thiéu
chuan d4u ra rd rang, cong cu danh gid toan dién va kho theo doi tién bo SV. Khoang tréng nay dugc minh chimg
qua ba 16p bang chimg cu thé: (1) V& thuc trang SV: McCracken va cong sy (2001) ghi nhan diém trung binh
22,89/110 diém trén mau 216 SV tir 4 trudng dai hoc qudc té (twong duong 21% tong diém); (2) V& han ché ciia cac
framework hién co (International Society for Technology in Education va Computer Science Teachers Association,
2011) khong bao phu cac NL cai dat, kiém thtr, t6i wu & bac dai hoc; khung CC2020 (CC2020 Task Force, 2020)
khong cung cép thang do murc do phit trién; khong framework nao c6 diéu chinh theo bdi canh CHC; (3) Vé chuong
trinh tai Viét Nam, Nguyén Tét Thang va Bui Thi Hai Yén (2021) va Lé Ptrc Long va Phan Vian Huy (2017) déu chi
ra chuong trinh CNTT Viét Nam thién vé ci phap ngon ngt, thiéu nhin manh phan tich bai toan, thiét ké giai thuat,
kiém thur va toi uu hoa, sy thiéu vang nay tring khop voi 4/5 thanh phan NL ma khung nay d& xuat.

Tur khoang trong trén, nghién ctru lya chon tiép can tich hop da li thuyét, vi NLGQVD trong lap trinh mang tinh
da chiéu, véi tiép can cdu tric NL theo md hinh Spencer va Spencer (1993), (Le Boterf, 1994, 2000); quy trinh nhén
thirc theo khung Polya (1957) va Jonassen (2000) dua trén nén tang phan biét van dé co cu tric rd va van dé cau triuc
md ciia Simon (1973); ndi dung tur duy tinh toan tham chiéu nghién ctru cia Wing (2006, 2008); thang phéan tang ki
ning SOLO (Biggs va Collis, 1982), Dreyfus va Dreyfus (1980); chuén nghé nghiép dya trén CC2020 Task Force
(2020). Cau hoi nghién ctru dat ra: “Khung NLGQVD trong lap trinh cho SV CNTT can ¢6 cAu trac nhu thé nao dé
phan anh day dii cac li thuyét nén tang qudc té va co tiém nang g dung trong bdi canh gido duc dai hoc Viét Nam?”.
2. Phwong phap nghién ciru

Nghién ctru st dung phuong phap nghién ctru 1i luan két hop phan tich tai liéu (document analysis). Day 1a
phuong phép phit hop cho muc tiéu xay dung khung NL & giai doan Ii thuyét, tru6e khi tién hanh xac nhan bang
phuong phap chuyén gia va thuc nghiém su pham (Bowen, 2009), cho phép tong hop, so sanh va tich hop cac li
thuyét nén ting mot cach c6 hé théng dé dé xuat mot mé hinh li thuyet moi.

Cac tai liéu dugc thu thap tir cac co s¢ dit liéu hoc thuat quoc té (Scopus, Web of Science, ACM Digital Library,
IEEE Xplore, ERIC) va cac ngudn trong nude (Tap chi Giao duc, Google Scholar), sir dung céc tir khoa chinh:
“programming problem-solving”, “computational thinking framework”, “programming competency”, “SOLO
taxonomy programming”, “competency framework IT students”. Tiéu chi (TC) chon tai liéu bao gdm: (1) lién quan
trye tiép dén NLGQVD trong lap trinh hodc tu duy tinh toan; (2) dé xuat hodc van dung mé hinh Ii thuyét vé NL;
(3) duoc cong bé trén tap chi co binh duyét hodc 1a sach chuyén khao dwoc trich din rong rdi. Quy trinh sang loc tai
liéu gdm 3 bude: (1) Tim kiém ban dau tir 5 co s¢ dit liéu qudc t& va 2 ngudn trong nude: thu duge 156 tai lidu;
(2) Sang loc theo tiéu d&, tom tit va pham vi ni dung: con 73 tai liéu dap g TC; (3) Poc toan vin va ap dung TC
loai trir: con 38 tai liéu duoc dura vao phén tich siu (33 tai liéu qudc té 5 tai liéu trong nudc.

Quy trinh nghién ctru dugce thuc hién qua bon bude. Bude I - Tong quan hé thong cdc Ii thuyét nén tang: Phan
tich va hé thong hoa tam 1i thuyét nén ting dugc t chirc thanh sau nhém chire ning gdm cac md hinh NL ciia Spencer
va Spencer (1993), Le Boterf (1994, 2000); li thuyét GQVD cua Polya (1957) va Jonassen (2000); tu duy tinh toén
cua Wing (2006) va (Brennan va Resnick (2012); phén loai muc ti€u hoc tip cua Biggs va Collis (1982); m6 hinh
phat trién ki ning ctia Dreyfus va Dreyfus (1980). Bén canh do, khung chuong trinh dao tao quoc t& CC2020 Task
Force (2020) dwoc tham chiéu nhu khung chuan nghé nghiép qudc té va thang Bloom sira doi ctia (Anderson va
Krathwohl, 2001) dugc sir dung bd trg nhw ngdn ngit hanh vi cho thang do mirc d9, khong tinh 1a mot li thuyét nén
tang riéng. Viéc Iya chon 8 1i thuyét nay dua trén TC: mdi li thuyét dong gop mot chiéu canh riéng biét va khong
thay thé dugc trong khung NL (cau tric NL, quy trinh GQVD, ndi dung tur duy tinh toan, thang do mirc do, chuén
nghé nghiép). Cac li thuyét lién quan khac nhu Kolb's Experiential Learning (Kolb, 1984) va Self- Determination
Theory (Ryan va Deci, 2000) khong dugc dua vao vi tép trung vao qua trinh hoc tap noi chung, khong cung cap cau
tric dic thu cho NL 14p trinh hay thang phén tang ki niing theo TC quan sat duoc. Mbi quan hé giita cc li thuyét va
khung NL dugc cau tric theo hai truc. Truc doc gom 5 NL theo tién trinh Polya (1957), mé rong bai Jonassen (2000)
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trén phan loai bai ton ciia Simon (1973); cu tric NL dua trén mo hinh tang bang ciia (Spencer va Spencer, 1993;
Le Boterf, (1994, 2000)), tw duy tinh toan (Wing, 2006; Brennan va Resnick, 2012) va chudin ACM/IEEE CC2020.
Truc ngang gdm 4 mirc: SOLO md ta do phire tap, Dreyfus giai thich chuyén bac, Bloom cung cip dong tir van hanh
héa. Budrc 2 - Phdn tich dic diém NLGQVP trong ldp trinh: Xac dinh cac thanh phan, TC va chi s6 dic trung cia
NLGQVD trong bdi canh 1ap trinh dya trén cac nghién ctru thuc nghi¢ém (Loksa va cong su, 2016; McCracken va
cong su, 2001; Robins va cong sw, 2003). Bube 3 - Tich hop va phdt trién khung NL: Tich hop céc i thuyét dé dé
xuat khung NL v6i 5 thanh phan, 20 TC, 4 miic d¢ phat trién. Co ché tich hgp dugc thuc hién qua hai cong cu:
(1) M@ hoa ndi dung (content coding) theo 5 chiéu phén tich: dinh nghia NL; thanh phan/TC thang murc d9; b01 canh
ap dung; khoang trong va han ché, voi mdi trong tam 1i thuyét duoc mi hoa theo 5 chiéu nay truée khi tong hop;
(2) Lap ban db khai niém tich hop (concept mapping): anh xa tuong minh timg li thuyét sang chiéu canh dong gop
riéng biét va thanh phan NL cu thé dugc dinh hinh. Vi du: Wing (2006) dinh hinh TC1.2 (phan ra van dé) va TC1.4
(triru twong hoa) trong NL1; ndi dung TC1.3 (nhan dién méiu) duoc tham chiéu theo (International Society for
Technology in Education va Computer Science Teachers Association, 2011) vén phét trién tir nén tang cia Wing;
Polya (1957) dinh hinh tryc doc (chudi 5 thanh phém NL theo tlén trinh GQVD) SOLO Dreyfus va thang Bloom
(stra dbi) dinh hinh tryc ngang (thang 4 mirc phat men) Nguyén tic chon 1i thuyét 1a: mdi i thuyet duoc dua vao chi
khi cung cp mot chiéu canh khong thé thay thé bang i thuyét khac trong khung. Budc 4 - Biéu chinh phit hop boz
canh Viét Nam: Ra soat khung NL theo: (1) Chuan dau ra chuong trinh dao tao nganh CNTT theo Théng tu s0
17/2021/TT-BGDBT (Bo GD-DT, 2021); (2) Khung trinh d quoc gia Viét Nam -VQF (Thu twéng Chinh phu,
2016); (3) bac diém chuong trinh dao tao vé I4p trinh tai mot s6 trudng dai hoc Viét Nam; (4) Tham chiéu cac nghién
ciru vé ddc diém vin hoa hoc tap Khong gido (Hofstede va cong su, 2010; Nguyen va cong su, 2025). K1 thuat so
sanh vin ban hé thng duoc ding dé dbi chiéu TC khung voi Thong tw s6 17/2021/TT-BGDBT (B6 GD-BT, 2021)
va VQF bac 6. Két qua dan dén hai didu chinh: (1) rat tir 5 mtrc SOLO con 4 mirc phit hop véi bic dai hoc; (2) dién
dat TC bang dong tir hanh vi theo Bloom dé dam béo do luong duoc.

Tinh tin cdy va gia tri nghién ctru dugc dam bao qua str dung da nguon li thuyét uy tin; quy trinh phén tich tai
liéu c6 hé théng, TC 13 rang; dbi chiéu khung NL v6i chuén du ra qudc gia va chuong trinh thyc té. D6 tin cdy ma
héa duoc tang cudng bang kiém tra chéo giita cac tic gia va dat dong thuan. Quy trinh mé hoa tai liéu str dung coding
scheme 5 chiéu: (1) Dinh nghia NL; (2) Thanh phan/T C quan sat; (3) Thang muc do; (4) Bdi canh ap dung (béc hoc,
linh vyce, van hoa); (5) Khoang trong, han ché. Hai tic gia ma hoa doc 1ép 50 diém, dat dong thuan ban dau 84%
(42/50). Céc bat dong dugc thao luan, thong nhat trude khi tong hop khung, phi hop quy trinh document analysis
ctia Bowen (2009).

3. Két qua nghién ciru
Khung NLGQVD trong 1p trinh dugc dé xuat dya trén tich hop da Ii thuyét. Pay 1a két qua coa giai doan nghién
cuu Ii luan, can tlep tuc duoc kiém chimg qua phuong phap Delphi va thyc nghiém sur pham trong giai doan tiép theo.
3.1. Phén tich béi cinh va cin cir xdy dung khung ning luc

Trude khi dé xuat khung NL, nghién ctru phan tich bén cin ctr thyc tién nham dam bao phu hop voi bdi canh
Viét Nam. Thir nht, theo khung VQF, nguoi hoc can GQVD phtc tap véi tinh tw cha, nén khung dugc thiét ké 4
muee: tir dau vao (Mirc 1) dén dat chuan dau ra va tiém can sau dai hoc (Mu’c 4) phu hop tich hop vao chuong trinh
dio tao. Thir hai, theo Thong tu s6 17/2021/TT-BGDDT vé yéu cau chuan dau ra phai do luong dugce, do do TC
duogc dién dat bang dong tir hanh vi va xuyén sudt cac hoc phan trong chuong trinh. Thir ba, thyc tién dao tao CNTT
con thién vé viét m, thiéu nhan manh phan tich, thiét ké, kiém thir va t6i uu; khung dé xuht b sung 5 thanh phan
NL bao phii toan bo tién trinh hoc va dép tmg nhu céu thi trudng. Thir tu, trong bdi canh van hoa hoc tap Khong
gido, SV quen hoc theo mau, nén khung cong nhan déy 1a diém khoi dau, dong thoi dinh huéng phat trién phan tu
va tur chi qua thang 4 mirc. Tong thé, khung NLGQVD trong Iap trinh dé xudt vira dam béo co s li luan, vira phan
anh dac thu dao tao va van hoa hoc tap tai Viét Nam.

3.2. Pinh nghia ning lyc gidi quyét vin dé trong Igp trinh

Dinh nghia NLGQVD trong lap trinh dugc xdy dung theo tiép can tich hop da li thuyét nhdm phan dnh ban chat
da chiéu, do khong li thuyét don 1¢ nao bao quat déy dir : (1) Vé cdu triic ngi tai, md hinh tang bang phan biét 16p ndi
(kién thirc, ki ning) va 16p chim (dong co, dic diém, tw nhan thirc); vi vay SV co thé biét ci phép nhung van gap
kho khi thiéu kién tri, phén tu (Le Boterf 1994, 2000) nhdn manh NL 14 kha nang huy dong, ph01 hop ngudn lyc phu
hop tinh hudng, phan biét giita “c6” va “hanh dong c6 NL” (2) Vé quy trinh nhdn thirc, Polya (1957) dé xuit céc
budec GQVD, dugc cu thé hoa thanh phan tich, thiét ké, cai dit, kiém thir va toi wu. Dya trén phéan biét bai toan rd/md
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cua (Simon, 1973) va Jonassen (2000) nhdn manh hiéu dang ban chat van d&; (3) Vé tr duy tinh todn, Wing (2006)
dinh nghia tu duy tinh toan 1a hoat dong GQVD, thiét ké hé théng va hiéu hanh vi con nguoi, dya trén cac khai niém
nén tang ciia khoa hoc may tinh, véi cac yéu t6 cdt 16i gdm triru twong hoa, phan rd, tai hinh thirc hoa va 1ap luin
heuristic; trén nén ting nay, (International Society for Technology in Education va Computer Science Teachers
Association, 2011) cung cac nguon gido duc pho thong ve sau pho blen bon try cot ciia tu duy tinh toan gdom phan
rd, nhan dang mAu, triru twong hoa va thiét ké thudt toan; (4) Veé phdt trien NL, SOLO (Biggs va Collis, 1982) mé ti
su tién bo nhan thire theo mie do, trong khi m6 hinh Dreyfus va Dreyfus, (1980) nhan manh vai tro cta kinh nghiém
thue hanh; (5) GOV la NL cot 16i, gin véi boi canh thue tién (CC2020 Task Force, 2020). Tong hop céc chiéu
canh, NLGQVD trong 1ap trinh dugc xem 1a NL tich hop, mang tinh qua trinh, c6 kha ning phat trién va dinh hudng
{mg dung thuc tién.

Trén co s& phén tich cac li thuyét nén tang & trén, trong nghién ctru nay, NLGQVD trong lap trinh dugc hiéu 1a
kha nang cua ca nhan trong viéc huy dong va két hop mot cach linh hoat céc kién thure, ki ning va thai 6 dé phan
tich va hiéu rd yéu cau bai toan; thiét ké giai phap thudt toan phu hop; cai dét giai phap thanh chuong trinh mdy tinh;
kiém thir va g& 16i chwong trinh; danh gid va t6i uu hoa giai phap nham giai quyét hidu qua cac van dé thure tién bing
lap trinh. Khai niém nay dugc xdy dyung ké thira quan niém NL cua (OECD, 2018) va c4c nghién ctru vé qud trinh
GQVD trong hoc lap trinh (Loksa va cong sw, 2016; Qian va Lehman, 2017) dong thoi tham chiéu khung tu duy tinh
toan ctia (Wing, 2006), phan anh nam dic trung co ban: (1) Tinh tich hop: két hop dong thoi kién thie ki thuat, ki
nang thue hanh va thai d6 hoc tép, phu hop vo1i mé hinh Spencer va Spencer (1993) Le Boterf (1994, 2000); (2) Tinh
quy trink: thé hién qua ndm hanh dong c6t 151 theo chudi ¢6 thé quan sat dugc, ké thira quy trinh (Polya, 1957) va
mo rong theo dac thu 1ap trinh; (3) Tink boi canh : duge thé hién va danh gia trong céc tinh huong lap trinh cu thé,
theo quan diém cua (Le Boterf, 1994, 2000) va CC2020 (CC2020 Task Force, 2020) ; (4) Tinh phat trién: 6 thé
hinh thanh va tién trién tir mic thip dén cao qua qué trinh hoc tip c6 hudng dan, dua trén thang SOLO (Biggs va
Collis, 1982) va mo hinh (Dreyfus va Dreyfus, 1980); (5) Tinh chuyen giao: cac thanh phan cdt 16i (dic biét NL 1
(NL1) va NL2) khong gén v6i ngon ngir 1ap trinh cu thé ma co thé chuyen giao sang cac ngdn ngi va linh vuc img
dung khéc nhau, phu hop véi quan diém cua (Wing, 2006) vé ban chit ngon ngir, d6 14 tinh doc 14p cua tu duy tinh
toan. Bén canh d9, dinh nghia dugc xay dung cho SV CNTT bac dai hoc tai Viét Nam, nhin manh 1ap trinh nhu bbi
canh thé hién NL, nham phén biét v6i cac tiép can rong hon vé GQVD (OECD, 2018) hay tu duy tinh toan phd
thong. Tinh dac thi nay gitp hinh thanh TC danh gia do luong duoc, phit hgp yéu cu ciia Thong tu s6 17/2021/TT-
BGDDT (Bo GD-DT, 2021).

3.3. H¢ thong tiéu chi danh gid ning luc
3.3.1. Nguyén ltdrc xdc dinh tiéu chi

Viéc cu thé hoa mdi thanh phan NL thanh cac TC danh gia dugc thuc hién theo ba nguyén tic nhat quan xuyén
sudt: (1) Tinh quan sdt dwoc: mdi TC phai mo ta mot hanh vi hodc san phdm co thé quan sat va do luong trong thyuc
tién day hoc lap trinh, pht hop voi yéu cau ctia Thong tu s6 17/2021/TT-BGDDT va quan diém ciia (Spencer va
Spencer, 1993) vé cac chi s6 NL.; (2) Tinh khong tring lgp: mdi TC do luong mot khia canh riéng biét cia thanh
phan NL tuong tmg, khong chong chéo véi cac TC khac trong cung thanh phan; (3) Tinh bao phi: mdi thanh phan
g0m bbn TC nham phan 4nh day dii cac khia canh cdt 18i theo 1i thuyét, tranh bo sot. S lwong nay dugc xac dinh tir
phén tich ndi dung, dam bao mdi thanh phan c6 bén khia canh quan sat dugc.

3.3.2. Can cit li lugn cho tirng nhom tiéu chi

Nhém TC NL1-NLS5 duoc xay dung trén co so tich hop nhiéu i thuyét nhdm bao quét toan bd tién trinh GQVD
trong 1ap trinh. Niém NLI- Phdn tich va hiéu vin dé (TC1.1-TC1.4): duoc xac dinh tir tr duy tinh toan cia Wing
(2006) va li thuyét ctia Jonassen (2000). Bén TC phan anh céc thao tac cot 16i gom: xéc dinh dau vao, dau ra, rang
budc, phan ra van d&, nhan dién mau va triru tuong hoa. Df")ng thoi, NL1 thé hién hai NL quan trong: biéu dién va
cdu tric hoa van dé. Cac nghién ctru thuc nghiém cho thay SV thuong that bai ¢ chinh bon khia canh nay. Nhém
NL2- Thiét ké gidi / phap thudt toan (TC2.1-TC2.4) : dya trén bude “lap ké hoach” ctia Polya (1957), két hop véi tu
duy tinh toan va chuan nghé nghiép ACM/IEEE. Céc TC bao gom lwa chon cong cu, xdy dung va biéu dién giai
phap, xac dinh cu tric dir liéu va so sanh, danh gia cac phuong an. Didu ndy phan anh tu duy thiét ké mang tinh ki
su, khong chi dirng & mirc hoc thuat. Nhiom NL3- Cai dat chwong trinh (TC3.1-TC3.4): thé hién NL lap trinh thuc
hanh. Theo (Le Boterf, 1994, 2000), NL3 bao gf")m cé vi€c thuc hi¢én ding ki thuat va van dung linh hoat trong bbi
canh cu thé. (Brennan va Resnick, 2012) x4c dinh cac thyc hanh chinh: viét dang ct phap, chuyén thiét ké thanh ma
va to chirc ma nguén. Chuan ACM/IEEE bd sung yéu cau st dung hiéu qua ham va module, phan 4nh mtc do
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chuyén nghiép. Nhom NL4: Kiém thir va go 16i (TC4.1-TC4.4) dugc xem 1a mot NL ddc 1ap. Theo Brennan va
Resnick (2012), hoat dong nay bao gdm thiét ké ca kiém thur, phat hién va sira 16i. TC sir dung cong cu g& 16i dua
trén quan diém cua Spencer va Spencer vé NL quan sat duoc. Thuc tidn cho théy SV gap kho khan trong viéc phan
biét cac loai 161, do d6 cac TC dugc tach biét 1 rang. Nhém NL5- Pdanh gid va 161 wu hoa (TC5.1-TC5.4) : tuong tmg
voi mite nhan thire cao, dya trén budc “nhin lai” cia Polya, cac TC bao gdom danh gia két qua, cai tién gidi phap va
phan tu. Thang SOLO va quan dlem cua Le Boterf (1994, 2000) nhin manh kha ning khai quat hoa, t0i wu hoa va
tr diéu chinh nhu nhitng dc trung cdt 18i ciia NL chuyén mén.
3.3.3. Tong hop hé thong 20 tiéu chi

Bang 1 trinh bay hé théng thanh phan NL, v6i 20TC hoan chinh, bd sung cot can ¢t Ii thuyét chinh dé lam rd
ngudn gbc cia timg TC, dam bao tinh minh bach va kha nang kiém chimg ctia khung dé xuét.

Bang 1. Hé thong TC déanh gia NLGOVD trong ldp trinh

Thanh phin NL Mi TC Néi dung TC
TC1.1 | Xéc dinh ddu vao, dau ra va diéu kién rang bugc
TC1.2 | Phan ri van dé thanh céc van dé con
TC1.3 | Nhan dién mau va khéi niém lién quan
TCl4 | Triru trong hoa van dé
TC2.1 Lua chon cu truc di liéu phu hop
TC2.2 | Thiét ké thuét toan logic va hidu qua
TC2.3 | Biéu dién thudt todn bing ma gia/so d6 khbi
TC2.4 | So sanh va danh gi4 cac phuong 4n giai quyét
TC3.1 Str dung ding cu phap ngdn ngit 1ap trinh
TC3.2 | Dich thuat toan thanh ma nguén chinh xac
TC3.3 | T6 chirc md ngudn 1d rang, dé doc
TC3.4 | St dung hi€u qua cac ham va module
TC4.1 | Thiét ké cac ca kiém thir pht hop
TC4.2 | Phathién va dinh vi 16i
TC4.3 | Stra chira 16i hiéu qua
TC44 | St dung cong cu hd trg g& 16i
TC5.1 | Panh gia tinh ding din cua giai phap
TC5.2 | Phén tich hi€u qua thudt toan
TC5.3 | Caitién va toi yu hoa giai phap
TC5.4 | Phan anh va rit kinh nghiém

NL1: Phan tich va hiéu van dé

NL2: Thiét ké giai phap thudt toan

NL3: Cai dat chuong trinh

NLA4: Kiém thir va g 16i

NL5: Panh gia va ti uu hoa

3.4. Cdc mirc dp phat trién ning e
3.4.1. Can cir li thuyét xdy dung thang do bon mike

Thang do mirc d6 phat trién trong khung dé xuat duoc xay dung tir sy tich hop cua ba li thuyet phan tang nhan
thire va ki nang, mdi 1i thuyét dong gop mdt chiéu canh riéng biét ma hai 1i thuyét con lai khong thé thay thé.

(1) SOLO Taxonomy (Biggs va Collis, 1982) - Chzeu phic tap nhan thire: Cung cap ngdn ngit md ta cht luong
hoc tép theo mic d phuic tap nhan thirc, thay vi s0 lugng kién thre. Trong 1ap trinh, tién trinh tr lam theo mau dén
thiét ké giai phap méi phan anh sy chuyén tir tur duy cu thé sang triru twgng. Biggs va Tang (2011) khang dinh SOLO
phtt hop dé xay dung rubric danh gia NL & bac dai hoc.

(2) M6 hinh Dreyfus (Dreyfus va Dreyfus, 1980) - Chiéu phat trién ki nang thuwe hanh: Dong gop cbt 151 cia md
hlnh Dreyfus 1a m6 ta co ché phat trién ki nang theo chuyén dich dinh tinh: ngudi hoc khong chi ¢ ‘biét nhiéu hon”

“xur i van dé khac vé ban chét”. Piéu nay dinh hudng thiét ké rubric, trong d6 mdi mtc phai phan anh sy thay
d01 cach tip can, khong chi két qua. Cu thé: Mirc 1 trong khung twong g v&i Novice (can quy tic, mau cing nhéc),
Mtc 2 voi Advanced Beginner (bt dau doc bdi canh), Muc 3 voi Competent (hé théng, tur chu), Mic 4 véi
Proficient/Expert (linh hoat, phan tu, tao ra giai phap moi).

(3) Thang Bloom sita doi (Anderson va Krathwohl, 2001) - Chiéu dgng tir hanh vi quan sdt dwoc: Dong gbp cbt
16i ctia thang Bloom stra d6i d6i vai khung dé xuét 1a cung cap hé thong dong tir hanh vi 6 thé quan sat duge dé mo
ta timg muc do NL, day 1a mot yéu cau bat bude theo Thong tu s6 17/2021/TT-BGDDT. Cu thé, cac dong tir & mirc

EEINNYS

thap (“nhdn dién”, “xdc dinh”, “thuc hién theo hudng dan”) pht hop véi Mirc 1-2 trong khung, trong khi céc dong
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IS TET]

tr & muc cao ( “phdn tich”, “danh 1 gid”, 16i wu héa”, “tao ra”) ddc trung cho Muc 3-4. Dac biét, chiéu siéu nhan
thirc, 1a mot kha nang nhén thirc vé qua trinh tw duy ctia chinh minh va ciing 14 co s6 1i thuyét cho TC TC5.4 (phan
anh va rat kinh nghiém) dugc dat & Mic 3-4 trong rubric.

(4) Li do tich hop ba i thuyét va quyét dinh gop thanh bon mike: Ba li thuyét SOLO, Dreyfus va Bloom mang
tinh bo sung: SOLO mo ta d6 phuce tap nhén thirc quan sat duoc, Dreyfus phan dnh tién trinh phat trién ki nang,
Bloom cung cip ngén ngit hanh vi dé danh gia. M3i li thuyét riéng 1¢ déu han ché, nén can tich hop dé xdy dung
thang do vira c6 co' s¢ nhén thie, vira van hanh duge thanh rubric. Thang do dugc rat con 4 mirc do mire Tién chu
triic it xuat hién va kho phan biét trong thue té; didu chinh nay phu hop véi Biggs va Tang (2011) va cac nghién ctru
STEM (Hsu va cong s, 2018). D& minh hoa tinh van hanh dugc cua thang do, vidu TC2.2 (Thiét ké thuat toan logic
va hiéu qua) ¢ 4 murc: Mure 1 - “Viét dugc thuat toan theo mau da huéng dan cho bai toan quen thudc ¢6 1 vong lap
hoic 1 diéu kién”; Mirc 2 - “Thiét ké duoc thudt toan cho bai toan quen thude c6 2-3 rang budc, la chon dung cau
trac diéu khién phu hop™; Mire 3 - “Thiét ké thuat toan doc 1ap cho bai todn méi & mirc trung binh, giai thich dugc 1i
do Iyra chon céu trac™; Mirc 4 - “Thiét ké Va so sanh it nhat hai thudt toan, phan tich d¢ phure tap O(n) va lya chon c6
bién luén cho bai toan phtc tap chua gip”. Rubric chi tiét theo timg TC s& dugc xay dung va kiém chimg trong Giai
doan 2 cua I9 trinh nghién ciru.

3.4.2. M6 té bon mike dé phdt trién
Bang 2 trinh bay 4 mirc d6 phét trién NL v6i mé ta tong quat, can cir li thuyét va anh xa theo chudi hoc phan lap trinh.
Bang 2. Cdc mikc dg phat trien NLGOVD trong lap trinh

Mikc d§ | Tén mirc do Dac diém chung

Can huéng dan chi tiét; tiép can van dé theo mau c6 san; nhan dién dwoc van dé don
gian nhung chua c6 phuong phép hé théng; viét dugc ma theo mau, thuong gip
nhiéu 15i ¢t phap va logic. Cu thé: SV nhén dién (identify) duoc ciu trac bai todn
don gian (vi du: 1 diéu kién hogc 1 vong lap) khi co mau huéng dan; 4p dung (apply)
ca phéap ding trong pham vi mau d hoc; thyc thi (execute) chuong trinh véi dit lidu
vao da biét trude; chua tw phat hién 18i logic khi khong c6 goi ¥.

Mitc 1 Khoi dau

Bit dau c6 phuong phap; phan tich dwoc bai toan quen thudc; thiét ké thuat toan
don gian; viét chuong trinh chay dung véi truong hop co ban; can it hudng dan hon;
bat dau nhan ra bdi canh bai toan. Cu thé: SV phan tich (analyze) dugc bai todn
quen thudc c6 2-3 rang budc (phurc tap hon Muc 1); Iya chon (select) cu trac diéu
khién ph hop (vi du: r& nhanh 1ong nhau, vong ldp c6 diéu kién phirc hop); viét
chuong trinh chay diing vé6i tap ca kiém thir co ban; nhan ra va sira dwoc 16i ¢t phap
va 16i logic don gian khi dwoc goi . Diém khac biét cdt 18i so voi Mire 1: xtr i bai
toan 2-3 thanh phan thay vi 1 thanh phén it phu thudc vao mau cé san hon.

Mitc 2 Phét trién

C6 phuong phap hé thong; giai quyét ddc 1ap bai toan mire trung binh; phan tich bai
Muc 3 Thanh thao | toan méi, thiét ké thuat toan hop 1i; viét chuong trinh dung da sb truong hop; kiém
thir va g 181 ¢6 chu dich; bat dau danh gid higu qua giai phap.

GQVD phtre tap, chua gap; thiét ké va so sanh nhleu phuong an; viét chuong trinh
Muc 4 Nang cao hi€u qua, ma nguon rd rang; danh gia phé phan, 61 wu hoa giai phap; phan tw vé& qua
trinh GQVB; ¢6 thé chuyén giao kién thiic sang ngdn ngir va linh vyc méi.

4. Két luan va binh luin

Nghién ctru di dé xudt khung NLGQVD trong I4p trinh cho SV nganh CNTT duya trén tiép can tich hop da li
thuyét. Khung NL bao gdm 5 thanh phan (Phan tich va hiéu van dé, Thiét ké giai phap thuat toan, Cai dit chuong
trinh, Kiém thir va g& 16, Panh gia va t6i uu hoa), 20 TC va 4 mirc do phat trién. Vé y nghia khoa hoc, khung NL
dugc phat trién trén co so tich hop nhiéu i thuyét quéc té da duoc kiém chimg, dong thoi duge diéu chinh phi hop
v&i boi canh gido duc dai hoc Viét Nam. Khung NL nay ¢6 thé 1am co s¢ 1i luan cho cac nghién ciru tiép theo vé day
hoc va do luong NL 1ap trinh. Vé ¥ nghia thuc tién, khung NL 1a co so dé: xay dung chuan dau ra cac mén hoc lap
trinh theo dinh hudéng NL; thiét ké noi dung va hoat dong day hoc nhim phat trién NL; xay dung b cong cu danh
gid NL bao gém rubric chi tiét theo timg TC va mic do; theo ddi va ho trg sy tién bo ciia SV trong qué trinh hoc tap.

Phén tich so sanh h¢ thong cho thiy ba dong gop ndi bét ciia khung dé xuét. Thir nhat, bao phi day du tién trinh
GQVD véi 5 thanh phan, bd sung Kiém thir - G& 16i va Danh gia - Toi wu hoa, von thuong bi bo qua. Thir hai, xay
dung thang do 4 muc co thé van hanh, tich hop SOLO, Dreyfus va Bloom, kém mo ta cy thé theo tung TC, khic

5



Tap chi Gido duc (2026), 26(13), 70-77 ISSN: 2354-0753

phuc han ché ciia cic framework qudc t& von thiéu phan ting. Thir ba, didu chinh theo bdi canh van hoa hoc tap
Khéng gido, cong nhan “hoc theo mau” 1 diém khéi dau va dinh hudng phat trién phan tu, ty cha qua cac mirc.

Tuy nhién, nghién ctru vAn mot s6 han ché nhat dinh: Khung NL dé xuét méi & mirc i luan, chua duogc xac nhan
bang phuong phép chuyén gia nhu Delphi hay kiém chimg thuc nghiém, nén tinh kha thi va hi¢u luc can tiép tuc
danh gia. Viéc diéu chinh theo bdi canh Viét Nam chi yéu dua trén phén tich chinh séch va tham chiéu van hoa,
chua co dit liéu thue nghiém tir giang vién va SV; thang 4 mirc ¢6 thé chwa du chi tiét dé phan biét cac muc trung
gian. DO d6, huéng tiép theo gdm xdy dung, thém dinh cong cu danh gid (rubric, bai thuc hanh), thiét ké day hoc
theo dy &n (PjBL) va thuc nghiém kiém chimg hiéu qua khung. Tir két qua xay dung khung li thuyet qua nghién ciru
nay, trong thdi gian t6i, cin hoan thién cong cu danh gia, thu thap minh chimg thuc nghiém va trlen khai cac nghién
ctru x4c nhan gia trj cia khung NL (nhu x4c nhan ndi dung qua phuong phép Delphi; xac nhan cau tric qua CFA
hodc phan tich Rasch trén dif li¢u thyc nghiém va kiém dinh Cronbach Alpha cho tirng thanh phﬁn).

Tuyén bd vé vai trd ciia cac tic gia: Nguyén Dinh Tho: Lén y twong nghién ciru, xdy dung khung Ii thuyét, tong
hop tai liéu, viét ban thao. Nguyén Phuong Chi: Gidm sdt, chi dao qud trinh nghién ciru, gép ¥ va sira chita ban
thao. Pham Tho Hoan: Gop y phwong phdp nghién ciu, ra soat va sira chita ban théo.

Tuyén b vé GenAl va Quyen tac gia: Trong qua trinh chudn bi ban thao nay, cdc tic gia da s dung Claude
Sonnet 4 cho muc dich hé tro tim kiém, tong hop tai liéu tham khéo va chinh sira, phét hién 10i chinh té va ngon ngi.
Cac tac gia chiu hoan toan trach nhiém vé noi dung khoa hoc, lugn diém va két lugn cia bai bdo.

Tuyén b vé xung ddt loi ich: Cdc tdc gid tuyén bo khong cé xung dot lpi ich.

Théng tin tai tro: Nghién citu ndy duoc ho tro boi Pé dn 89 vé Nang cao ning lwc ddi ngii giang vién va cdan bo
quan Ii cdc co sé gido duc dai hoc giai doan 2019-2030 theo Quyét dinh sé 89/0P-TTg ngay 18/01/2019 ciia Thii
twong Chinh phu.
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