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VAN DUNG TRIZ TRONG DAY HQC CHU PE STEM
NHAM PHAT TRIEN NANG LUC SANG TAO CUA HQC SINH

Nguyén Vin Bién va Duong Thi Yén
Khoa Vdt li, Truong Pai hoc S pham Ha Ngi

Tom tat. TRIZ dugc viét tit bai cum tir “Teoriya Resheniya Izobretatelskikh Zadatch”,
theo tiéng Nga c6 nghia 1a “Li thuyét giai quyét cac van dé séng tao”, dd dwoc nhiéu nha
nghién ciru trong va ngoai nudc quan tm. Trong bai b4o nay, ching tdi van dung TRIZ dé
t6 chirc hoat dong day hoc chu dé& tich hop STEM nham phat trién nang luc sang tao cua
hoc sinh. Bé thuc hién nghién ciru, ching toi da xay dung va t6 chirc day hoc chi dé STEM
vé6i cac hoat dong hoc tap ¢ van dung TRIZ va thuc hién nghién ctu thuc nghiém véi dbi
tugng hoc sinh trung hoc co so & Ha Noi. Nang luc séng tao cia hoc sinh trong nhom ddi
ching va nhom thuc nghiém dugce danh gia thong qua két qua bai thi danh gia tiém ning
séng tao EPoC. Két qua thuc nghiém sur pham cho thay c6 su khac biét co y nghia thong ké
giira 16p thuc nghiém va 16p ddi ching vé su phét trién tiém ning sang tao.

Tir khoa: TRIZ, chu dé tich hgp STEM, nang luc sang tao, EPoC khoa hoc.

1. Mé dau

Dé chuan bi cho thé ki XXI nam 1996, Jacques Delors - chua tich Uy ban UNESCO vé Giéo
duc cho thé ki XXI cdng b bao cao “Hoc tap: Mot tai san tiém an” dua ra bdn tru cot 16n nhu
mét triét Ii gido duc: “Hoc dé biét, hoc dé lam, hoc dé chung séng, va hoc dé khing dinh minh”
[1]. “Khung tham chiéu cac ki nang can thiét cho thé ki 21 dugc dua ra boi P21 (Partnership
for 21st Century Learning - mot to chie phi chinh phu, sang kién toan cau) véi trong tam 13 4 ki
ning: séng tao (creativity), phan bién (critical thinking), cong tac (collaboration), giao tiép
(communication) da tr¢ thanh cong cu tham khao quan trong trong chuong trinh gido duc tai
nhiéu qudc gia. Va “sang tao duoc hiéu mot cach rong rii nhu 1a mot két qua quan trong cua
viéc hoc” [2]. Sang tao chinh 13 mét ning Iuc then chét trong hoc tap, lao dong va rén luyén cua thé
ki XXI.

Gi4o duc STEM la mét céch tiép can lién mdn trong hoc tap, & d6 nhirng khéi niém hoc
thuat chinh xac dugc két hop véi bai hoc thyuc tién khi hoc sinh van dung khoa hoc, cong nghe,
ki thuat va toan hoc trong mot béi canh cu thé, tao nén su két no| gilra nha truong, cong dong,
viéc 1am va hoat dong kinh doanh toan cau cho phep su phat trién nhirng hiéu biét téi thiéu vé
STEM va cling véi n6 1a kha niang canh tranh trong nén kinh té moi” [3].

Muc tiéu day hoc trong cha dé tich hop STEM can duogc gén lién véi viéc dap tng chuan
kién thue, ki nang, thai d¢ cua chuong trinh giao duc phod thong hién hanh va muc tiéu phat trién
nang luc va pham chét caa hoc sinh trong chuong trinh gido duc phd théng méi dugc ban hanh
thang 12 ndm 2018. Tinh tich hop, lién mon can phai dugc thé hién rd rang thong qua muc tiéu
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va ndi dung day hoc. Bdi canh xay dung chi dé gan lién véi thyc tién cudc séng, thuc tién day
hoc va phi hop voi diéu kién cua hoc sinh va nha truong [4].

TRIZ la phuong phap giai quyet van dé sang tao, hay duogc con goi 1a 1i thuyét giai cac bai
toan sang ché, duoc dua ra 1an dau tién boi Altshuller ndm 1971 dua trén viéc nghién ciru cac
phat minh sang ché. Van dung TRIZ trong day hoc chu d& tich hgp STEM 1a mét ¥ tudng nham
gitip phat trién ning luc sang tao cho hoc sinh trung hoc co sé. Chung t6i di xay dung quy trinh
van dung TRIZ trong chu dé tich hop STEM, sau do6 Iya chon chu dé “Giao thong thong minh”
dé hoc sinh d& xuit cac giai phap giam thiéu un tic giao thong tai cac ngd tu duong & Ha Noi.
D¢ danh gia hiéu qua tic dong ciia nghién ctru, ching t6i sir dung bai kiém tra nang lyc sang tao
EPoC do Lubart va cac cong su sang tao va nghién ctru [5].

TRIZ duogc viét tit boi cum tir “Teoriya Resheniya Izobretatelskikh Zadatch”, theo tiéng
Nga c6 nghia 1a “Li thuyét giai quyét cac van dé sang tao”. Genrich Altshuller (1929-1998) la
cha d¢ ciia TRIZ. Nam 1946, sau khi doc théng tin ki thuat duoc tiét 16 trong 200.000 bang sang
ché tir khdp noi trén thé gisi, ong da chon 40.000 bang sang ché ma dng coi 1a séng tao va st
dung cac phuong phap quy nap dé kham Jpha cac giai phap cua ho. Sang ché hodc mite dg séng
ta0 cua cac bang sang ché khong phdi tat ca déu dén tir cac phwong phdp thir va sai. Thay vao
a6, ¢6 mét logic c6 hé thang trong sir phé bién, Idp di Iap lai, va phat minh sang tgo trén cac bang
séng ché ong da kiém tra [6].

Dién hinh ciia TRIZ dugc nhac dén 1a bang ma tran mau thuan va 40 nguyén tac sang tao.
Theo Altshuller néu c6 mau thuan, cac yéu té gay xung dot phai duoc loai bo. Moi d6i mai déu
phét sinh tir viéc kham phé ra nhitng mau thuan c6 van dé. Va giai quyét van dé sang tao 12 cai
thién mot hoac nhiéu tinh nang trong khi khong lam giam céc tinh ning khac. C6 39 tinh ning
hé thong thuong gap phai mau thuin ki thuat va 40 nguyén tic giai phap sang tao twong tng
dugc t6 chic thanh ma tran 39x39 (tuc l1a ma tran mau thuin). Céc cot doc ciia ma tran mau
thuan 1a cac dic tinh ki thuat c6 xu huéng kém di, trong khi cac hang ngang 1a cac dic diém ki
thuat ma cac co xu huéng duoc cai thién. Gia st rang khi mot nha thiét ké tim céch cai thién dac
tinh ki thuat A, dac tinh ki thuat B kém di, cac mé ta tai nOt giao gitra cot doc va ngang d6 cé
thé dwoc sir dung dé tim nguyén tic sang tao can thiét dé giai quyét vin dé [7, 8].

Bbn muoi nguyén tic (thu thuit) séng tao 1a nhitng cdng cu duoc sir dung dé giai quyét
mau thuan ki thuat. Chung ciing 1a cac phuong phép co ban duoc sir dung dé van hanh cac hé
théng cdng nghé hoic cac co ché ndi tai cua chang [9].

Hién nay, viéc van dung TRIZ vao trong day hoc dinh huéng giao STEM da dugc nghién
ctru & mot s6 nude phat trién, tuy nhién cac nghién ctru méi chi dugc thuc hién véi déi tugng 1a
sinh vién ki thuét, hoc sinh cac truong dao tao nghé [10]. TRIZ da duoc 4p dung thanh cong
trong viéc giai quyét cac van dé sang tao trong sang ché, ma trong day hoc theo dinh hudng giao
duc tich hop STEM, hoc sinh cling can dua ra cac giai phap cho viéc tao ra san phim phuc vu
nhu ciu thuc tién, vay co thé 4 ap dung TRIZ vao day hoc dinh hudng gido duc tich hop STEM.

Theo mét dinh nghia dugc chip nhan rong rai cia nha tdm Ii hoc [11], ning luc 1a “kha
ning nhan thirc va nhing ki ning ma c4 nhéan s hitu hoic 6 thé tiép thu dé giai quyét cac van
dé cu thé, va sir dung kha ning va mirc 46 sin sang vé mat dong co, y chi, xa hoi mot cach
thanh cdng va c6 trach nhiém dé giai quyét vin dé trong nhiéu tinh hudng khac nhau” (dich tir
tiéng Durc).

Cho dén nay, hau hét cac dinh nghia vé sang tao déu tap trung nhan manh vao dac diém cua
san pham sang tao. Tac gia Phan Duing va mot s0 nha nghién ctru khac déu cho rang “sang tao la
hoat dong tao ra cai gi dong thoi ¢ tinh mai va tinh ich 1gi” Theo tir dién triét hoc, “Sang tao la
qua trinh hoat dong cuia con nguoi tao ra nhitng gia tri vat chat, tinh than, méi vé chat. Cac loai
hinh séng tao duoc xac dinh bai dic trung nghé nghiép nhu khoa hoc, ki thuat, van hoc, nghé
thuat, to chirc, quan su,... CO thé noi sang tao cd mat trong moi linh vuc cua thé gigi vat chat va

166



Van dung TRIZ trong day hoc chu dé STEM nham phat trién nang lyc sang tao cua hoc sinh

tinh than [12]. Sang tao ciing c6 thé dwgc xem nhu qua trinh tao ra cai mdi; sang tao ciing c6 thé
duoc xem xét theo nhitng dic diém cua san phdm méi dugce tao ra va sang tao cling c6 thé duoc
xem xét 1a ning luc, nhu dic diém nhan cach cta ngudi sang tao [13]. Ciing theo Pham Thanh
Nghi va nhém dong tac gia, sang tao c6 nhitng thudc tinh chung sau: Tinh doc d4o (originality),
Tinh thanh thuc (fluency), Tinh mém déo (flexibility), Tinh chi tiét, hoan thién (elaboration),
Tinh nhay cam van dé (problem sensibility). Mot cach day dii, sang tao c6 thé duoc hiéu la qua
trinh t0 Mo — kham pha, tudng tuong va tu duy sang tao dya trén kién thuc, kinh nghiém va
duéi su tac dong ciua dong co va cam xdc cia mot ngudi dé tao ra nhitng san pham (céc y
tuong, giai phap hay 1a mot vat cu thé) doc dao va hiéu qua (cé gié tri, hitu ich va ph hop véi
nguoi sir dung).

Nhu vay, c6 thé hiéu ning luyc sang tao la kha ning huy dong vén kién thirc, ki nang va thai
do, tu duy dé tao ra y tuong, giai phap, san pham méi c6 doc dao va hiéu qua (c6 gid tri, hitu ich
va phu hop véi nguoi stir dung) thong qua qué trinh t0 mo — kham pha, tuong tugng va tu duy
sang tao dua trén kién thuc, kinh nghiém va dudi sy tac dong cua dong co va cam Xuc.

Tu cac phan tich cac két qua nghién ctu, ching téi nhan thay phuong phép luan sang tao
TRIZ mang dén hiéu qua sang tao trong ché tao san pham, giai quyét van dé danh cho sinh vién
nganh ki thuat. Trong khi d6 cac chu dé day hoc STEM huéng téi viéc hoc sinh tao ra san
pham, giai quyét van dé trong thuc tién. Vay, cau hoi nghién cau cua ching tdi 1a: Van dung
TRIZ vao qué trinh day hoc cha dé STEM & truong THCS ¢6 lam phat trién niang luc sang tao
cho hoc sinh khéng?

2. Noi dung nghién cw@u
2.1. Cong cu danh gi tiém ning sing tao EPoC

Dbi voi chuing ta, “mot suy nghi duoc xem 1a sang tao khi n6 doc dao dbi voi nguoi tao ra
n6, ma khong ké dén bao nhiéu ngudi khac 4p o suy nghi d6” [14]. Tré em ¢6 the biéu hién tinh
sang tao theo nhiéu cach khac nhau, ching han bang cic nhin nhan nhiing mdi quan hé méi.
Bang cach “dua ra mot vi du, dua ra mot vi du nguoc lai, dat cau hoi, dé ra mot giai phap tao ra
nhitg mdi quan hé méi, cung cp bdi canh, phat hién ra mot van d&”, hoc sinh c6 thé st dung
tinh sang tao ctia minh dé 1am phong pht thém viéc hoc ctia minh va cta ngudi khac [15].

Hau hét cac ki thuat danh gia sang tao déu duge xay dung dua trén dinh nghia nhét dinh vé
sang tao, tirc 1a danh gida mirc do sang tao, cac thanh t6 ning luc sang tao. Tuy nhién danh gia
sang tao con dwa trén phong cach sang tao, hay cach con ngudi sang tao nhu thé nao [16-18].
Dua trén cach tiép can da bién cua sang tao, bai thi EPoC danh gia nang lyc sang tao thong qua
tlem nang sang tao cua hoc sinh. Tiém  nang sang tao thé hién qué trinh mo rong pham vi gidi
quyét vin dé sang tao, bao gdm cac yéu tb linh hoat, doc ddo, thanh thuc, mem deo, chinh la
phong cé4ch séng tao; ddng thoi dé cap hoat dong két hop cac yéu to theo nhimg cach moi, do la
khia canh co ban thtr hai cua cong vi€e sang tao. Kha nang nay bao gom qua trinh vi md nhu tu
duy két hop, so sanh c6 chon loc va két hop cho phép tong hop cac yeéu t6 khong dong nhat khac
nhau dé hoi tu thanh mot san pham doc ddao, nguyén ban. Cac yeu t hd tro ¢ lién quan cua tu
duy sang tao hoi tu bao gom, chap nhén sy mo hd, kién tri, chap nhan rui ro, va c6 dong luc
gianh thanh tich [16, 19]. Vi vay, viéc danh gi4 nang luc sang tao c6 thé dugc thong qua dénh
gi4 tiém ning sang tao [17].

Theo Gardner, 1996, Lubart va cong sy, 2003, bai kiém tra danh gia tiém ning sang tao
EPoC do lucmg tiém nang sang tao dua trén cac nguyén tic:

-quem tra tu duy kham pha phén ki, gitip n6 c6 thé dinh luong dé do luong mot sb khia
canh an y trong tu duy sang tao
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- Panh gia cac san phérn st dung cac nhiém vu dugc ti€u chuén hoéa c6 thé dugc dé xuét
trong cac linh vuc khac nhau va do d6 dé cap dén tu duy hoi tu.

- Tu duy kham pha phan ki tuong g v6i kha nang clia mot ca nhan c6 thé tao ra nhiéu y
tuong hodc cu tra 101 nhin tr mot diém khoi dau don gian. Theo Guilford tu duy khdm pha
phan ky 1a mot cdu thanh thiét yéu dé sang tao [20].

Bai danh gia tiém ning sang tao EPoC da dugc dich ra 5 thir tiéng: Phap, Anh, A Rap, Tho
Nhi Ky, va buc. Nam 2015, trung tdm nghién ctru va d6i méi gido duc (CERI) di tién hanh
nghién ctru danh g1a tiém nang sang tao thong qua bai EPoC trén 15 nudc thanh vién, trong do
c6 ca cac nudc gido duc dang rat phat trién nhu: Ha Lan, My, Phap,.. va ¢ chau A c6 Trung
Quéc va Thai Lan.

2.2. Thiét ké nghién ciru

Dé tra 1oi cau hoi nghién ciru dé ra, ching toi tién hanh nghién ciu thuc nghiém véi thiét
ké nhu Hinh 1.

Trong thiét ké nghién ciru nay, dau tién chang tdi nghién ciu li thuyét vé STEM va TRIZ;
sau d6 tao ra md hinh quy trinh van dung TRIZ vao té chuc day hoc chu dé STEM. Tiép dén
lya chon ngau nhién hoc sinh tham gia kiém tra trudc tac dong, phan b déu hoc sinh theo muc
diém tiém ning sang tao vao ca 2 16p: ddi chiung (I6p A) va thuc nghiém (I6p B). L6p A s&
tham gia hoat dong hoc chu dé STEM, 16p B s& tham gia hoat dong hoc chi d& STEM van dung
TRIZ. Sau khi két thuc chu d¢, tién hanh cau hoi khao sat, phan tich tai liéu va kiém tra sau tac
dong. Dua trén két qua thu dugc phén tich va danh gia hidu qua hoc tap, ning luc sang tao va
kha ning giai quyét van dé sang tao.

STEM TRIZ

Y

Quy trinh vin dung TRIZ vao chii dé tich hgp STEM

v

Kiém tra trwdc tic dong

A\

Chu dé tich hop STEM Chi @ tich hop STEM van dung TRIZ

I l .
CAu hoi khao sét Phin tich tai lidu Kiém tra sau téc dong

A 4
Hiéu qua hoc tap, ning luc sang tao, kha ning giai quyét vin dé sang tao

Hinh 1. Thiét ké nghién cizu theec nghiém vé higu qud viéc van dung TRIZ
trong day hoc STEM nham phét trién ning luc sang tao
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2.3. Péi twong thue nghiém

Trudc khi tién hanh tac dong, ching tdi lwa chon ngau nhién 90 em hoc sinh ¢6 tai cac
truong THCS & Ha Noi. Tién hanh kiém tra trugc tac dong théng qua mot bai kiém tra tiém
ning sang tao. Sau dé, phan chia hai 16p, mdi 16p 45 hoc sinh véi mirc ning lyc phan bé dong
déu trong ca hai 16p hoc sinh. Lép A 1a nhém thuc nghiém, 16p B 1a nhém déi ching. Tuy nhién
trong qua trinh tac dong, c6 2 em nghi hoc qué 4 budi, va 2 em lam bai kiém tra trong trang théi
dm, mét nén da loai trir két qua cua ca 4 em hoc sinh nay. Nhu vay, téng dbi twong nghién cau
1a 86 hoc sinh, trong d6 16p A c6 44 hoc sinh, 16p B ¢6 42 hoc sinh.

2.4. Quy trinh van dung TRIZ trong day hoc chit dé STEM

Quy trinh day va hoc van dung TRIZ vao cha d& STEM dugc phat trién tir quy trinh xay
dung cha dé tich hop [21] c¢6 su 4p dung quy trinh thiét ké ki thuat:

1. Xac dinh véan dé, cac vat lidu, tiéu chi, gidi han.

2. Nghién ciru van dé: Tim hiéu cac noi dung kién thirc ¢6 lién quan t6i chu dé.

3. Tudng tuong, phat trién cac phuong an kha thi: D& xuit cac giai phap kha thi, van dung
kién thirc TRIZ tim cic méu thudn vat li, sau d6 st dung bang ma tran 39*39 tim ra cac giai
phap moi.

4. Panh gia cac giai phap: Lya chon phwong an tot nhat.

5. Tao mau thir nghiém.

6. Thir nghiém va dénh gia san pham.

7. Cii tién.

(Bude 5,6,7 duge thuc hién theo vong tron lap di lap lai cho dén khi hoan thién. Trong qua
trinh thyc hién cc budc nay, thuc hién dong thoi cac bude: dé xuat cac giai phap kha thi, van
dung kién thirc TRIZ tim cdc mau thuln vat li, sau do6 sir dung bang ma tran 39*39 tim ra cac
giai phap moi).

2.5. Vi du minh hoa vé vin dung TRIZ trong day hoc chii dé¢ “Giao thong thong
minh”

- Thoi lirgng: 450 phit - 10 tiét

- Tinh hudng dat vdn dé: “Un tac giao thong” dang 1a mot dé tai “néng hoi” cua thanh phd
Ha Noi. Trong nam 2018, S¢ giao théng van tai Ha Noi phat dong cuoc thi giai phap “Giao
thong thong minh” nham fim ra mo hinh, ban thiét ké mé hinh giao théng méi, sang tao tai cac
ngd tu duong co thé gilp giam thiéu On tic. Yéu cau kich thudc mo hinh khong vuot qua
60*60*25 cm (chiéu dai*chiéu rong*chiéu cao); vat liéu khong gigi han (wu tién vat liéu tai ché,
than thién voi méi truong); riéng véi mo hinh dén giao théng phai cé hé thong den dién.

- Cau trdc chu dé:

Chu dé duogc hudng dan trong vong 10 tiét, chia 1am 3 giai doan

Giai doan thir nhat: Tiét 1, 2, 3: Hoc sinh duoc nhan chu d&, xac dinh vain d& can giai quyét
va nghién ctu van dé: tim hiéu cac noi dung kién thire c6 lién quan: chuong dién hoc vat Ii 7 —
sach gi&o khoa vat If; 1ap trinh diéu khién Arduino.

Giai doan thir hai: Tiét 4, 5, 6: Tuong tuong tat ca céc giai phap c6 thé cho van dé; xac
dinh cac mau thuan vat i, su dung bang ma tran 39*39 nguyén tic sang tao tim ra cic phuong
phép giai quyet MGi; nang cap cac giai phéap cho véan dé

Vi du vé& cach sir dung bang ma tran 39*39 trong té churc day hoc:

Buéc 1: Xac dinh mau thuan vat Ii.

Nguyén nhan dan dén tinh trang Un tic giao thong dugc xac dinh la do qua nhiéu phuong
tién giao thdng di chuyén trong gio cao diém, twong ng vai thong sb vat li 15: thoi gian hoat

169



Nguyén Vin Bién va Duong Thi Yén

dong cua déi twong chuyen dong. Cac giai phap thong dung: ddi gio hanh chinh (tuc 1a thay doi
thoi gian hoat dong cua dbi tuong), tang cuong phuong ti¢n giao thdng cong cong (tuc la thay
d6i doi twong), diéu ndy gay ra mau thuan vé thong sé 35: do thich nghi, tinh phé dung.

Buwéc 2: Tra bang ma tran mau thuan.

Tra bang theo dong 15 — yéu t6 vat Ii mong mudn cai thién, cot 35 — mau thuan vat Ii gap
phai khi cai thién 15 sir dung cac bién phap thong thuong, thu dugc goi y c&c thu thuat sang tao:
1, 35, 13.

Buedc 3: Tu céc thu thuat séng tao tim ra giai phap.

Thu thuat 1: Phan nho.

Giai phap dua ra la phan chia cac lan duong thanh lan danh riéng cho cac phuong tién khac
nhau; phén chia cac tin hi¢u danh riéng cho tung phuong tién

Thu thuat 13: nguyén tic dao nguoc.

Giai phap dua ra la lam cho duong dich chuyén, cac phuong tién dung yén. Tuc la xay
dung duong theo hé thong bang chuyen Xe duoc dwa dén khu vuc duong, sau d6 mit duong sé
1a bang chuyén chuyén dén vi tri can dén.

Thu thuat 35: Thay ddi cac thong sé hoa Ii cua dbi tugng

Giai phap dua ra la xe ¢§ dugc dua t&i xe cong cong to, va xe nay di chuyén trén duong voi
banh xe c6 thé day cao Ién trén nho pitong.

Giai doan thir ba: Tiét 7, 8, 9: Thiét ké va hoan thién; thir nghiém va cai tién mo hinh. Tiét
10: Trinh bay két qua va thao luan vé cac md hinh.

2.6. Thu thap sb liéu

Bai thi tiém ning sang tao khoa hoc EPoC doc lap véi dé tai, noi dung hoat dong hoc tap.
Bai thi gdm hai phan nho: bai A 1a bai thi khoa hoc vé tu duy kham pha phan ky, bai F 1a bai thi
khoa hoc Vé tu duy tich hop hgi tu. Hai bai kiém tra dwoc tién hanh lan 1 trudc khi bat dau hoc
cha d&, va lan 2 sau khi hoc sinh da két thic chu dé. Bai kiém tra trude tac dong dugc ki hiéu 1a
Al, F1; bai thi sau tac dong dugc ki hiéu 1a A2, F2.

Céc bai thi giira 2 16p dugc tron déu, danh ma, sau d6 dugc cham doc lap boi bdn giam
khao khac nhau theo thang diém 7 vai ti 1 nhu trong Bang 1.

Bdng 1. Phan bé sé bai thi EpoC vao cac mike d diém

Piém 1 2 3 4 5 6 7
Tile % 4,8 11,1 21,2 25,8 21,1 11,1 4,8
S6 lugng bai 3-6 | 7-12 | 16-20 | 22-26 | 16-20 | 7-12 3-6

Diém sb sau khi cham duoc dénh gia d6 tin cay qua phan tich twong quan hai chidu dé danh
gia do tin cay cua cong cu. Néu diém s cac bai thi gitra cac gidm khao twong quan s& ldy két
qua trung binh diém sb dé phan tich. Panh gia hiéu qua bang viéc so sanh két qua ting bai thi
trude va sau khoa hoc ciia timg 16p A, B; va so sanh két qua 2 bai thi sau khda hoc cua 2 16p A
va B véi nhau théng qua kiém dinh t-test va biéu d6 tan suat diém bai thi caa céc l6p.

2.7. Két qua va thio luin
2.7.1. Két qua
* Pé tin cdy cua cong cu

Sau khi tap hop, ma hoé bai thi EPoC, bén giam khao chim cac bai thi doc 1ap theo cling
mot ti 1¢ phan bo diém trong Bang 1, két qua thu duge dugc phan tich tvong quan bang phan
mém SPSS (Bang 2).
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Bdng 2. Cac bang phan tich két qua do dg tin cdy ciia 4 bai thi truéc,
sau tdc dgng cia Cac giao vién tir phan mém SPSS

Bing tiwong quan két qud bai thi phin ki trwéc tic djng

Bing twong quan két qud bai thi hgi tu trueée tic dypng

GV1 GV2 GV3_ GV4 GV1 GV2 V3 VA
Al _AL Al _AL FL_ | R | FL | R
Pearson ** - > Pearson " o -
GV1 Correlation . 557 761 652 : 1 ,569 ,605 583
Correlation
_Al g, (2-tailed) ,000 ,000 ,000 GVl Sig.
N 86 86 86 86 F1 (2-tailed) 000 | 000 | ,000
N 86 86 86 86
Conrelation | 557" 1 580" | 675"
e || 1| |
Al Sig. GV2_
(2-tailed) 000 000 | 000 F1 5
N 86 86 86 86 (2-tailed) ,000 ,000 | ,000
N 86 86 86 86
beier S I Gl I p
eV Corment | eos™ | 5147 |1 | 637"
Al Sig. GV3_
(2-tailed) 000 000 000 F1 55
N 86 86 86 86 (2-tailed) ,000 ,000 ,000
N 86 86 86 86
Pearson 6527 | 675" | 641" 1
Correlation Pearson . N .
GV4 Correlation ,583 ,580 ,637 1
AL Sig. GV4_
- R ,000 ,000 ,000 F1
(2-tailed) Sig.
86 ; ,000 ,000 ,000
N 86 86 86 (2-tailed)
N 86 86 86 86
Bing tiwong quan két qud bai thi phan ki sau tic déng Bing tiwrong quan két qud bai thi hgi tu sau tdc dpng
GV1_A GV2_A GV3_ GV4_
2 2 A2 A2 GVl_ | Gv2_ | GV3_ | Gv4
F2 F2 F2 _F2
Pearson ek x e
Correlation 1 EY 682 761
GV1_ Pearson 1 6s3” | 707 | 643"
A2 ; Correlation ' ' *
Sig. GV1
h ,000 ,000 ,000 —
(2-tailed) £ <
N 86 86 86 86 19.
(2-tailed) 000 | 000 | .000
N 86 86 86 86
Pearso_n 750" 1 584™ 563"
Correlation
GVv2_ Pearson 683" 1 510 | 564
A2 Sig. Correlation ’ ' *
: ,000 ,000 ,000 Gv2_
(2-tailed) 2 -
N 86 86 86 86 19.
ailed) | %% 000 | 000
N 86 86 86 86
Pearson 682" 564" 1 aaa™
Correlation
GV3_ Pearson 207 | s510™ 1 567*
a2 Sig. Correlation ’ ’ *
: ,000 ,000 ,000 GV3_
(2-tailed) 2 -
N 86 86 86 86 19.
(2-tailed) 000 | 000 000
N 86 86 86 86
Pearson 761" 563" 484" 1
Correlation
R - coeason | 43" | sea” | s | 1
A2 Sig. 000 000 | 000 Gv4_
(2-tailed) 2 S
86 19.
N 86 86 86 (2-tailed) 000 | 000 | ,000
N 86 86 86 86

Tir bang kiém tra mic d¢ tuong quan giira viéc cham diém cac bai thi caa bon gido vién
ching ta thdy hé sb tuong quan déu & mirc do rat manh (> 0,5), chiing t6 viéc danh gia cua cac
giam khao 1a co do tin cay cao. Nhu vay, ta co thé sir dung diém trung binh cac bai chdm cua
gi4o vién dé danh gia két qua hoc sinh.
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* Két qua EpoC trwéc tic dong

Dé kiém tra su tuong duong vé tiém ning sang tao cua hai 16p, ching t6i da to chic cho
hoc sinh tién hanh bai thi EpoC. Ttir bang s6 liéu thu duoc, ching t6i thay hé sb p trong 2 bai thi
thi tu duy kham phé phan ki va tu duy tich hop hoi tu giira hai 16p lan luot 1a p = 0,496 > 0,05,
nén c6 thé két luan khong co khac biét vé diém bai thi phan ki Al cua 2 16p A va B ciing nhu p
= 0,832 > 0,05 nén khong c6 khéac biét vé diém bai thi hoi tu F1 cua 2 16p A va B trude tac dong
(Bang 3).

Bdang 3. Bang phan tich két qud ttest bai kiém tra EPoC ddu vao
tee phan mém SPSS Group Statistics

TD N Mean Std. Deviation Std. Error
Mean
0 42 4,09 1,227 189
TB Al : : :
- 1 44 3,80 1,059 ,160
0 42 3,99 1,203 186
TB_Fl 1 44 3,88 1,156 174
Independent Samples Test
Levene’s
Test for .
. -test for Equality of Mean
Equality of t-test for Equality of Means
Variances
= g 59 95% Confidence
. 2| 55 s c Interval of the
F Sig t df & gl s 1": k3] Difference
o [a) & a
Lower Upper
Equal
variances 1,168 84 ,246 ,288 247 -,203 770
TB | assumed
— ,469 ,496
Al | Equal
variances not 1,164 80,983 ,248 ,288 ,248 -,205 ,781
assumed
Equal
variances ,468 84 ,641 ,119 ,254 -,387 ,625
TB | assumed
— ,045 | ,832
F1 | Equal
variances not ,468 83,371 ,641 ,119 ,255 -,387 ,625
assumed

* Két qud EpoC sau tdc dpng

Dé so sanh su phat trién tiém ning sang tao cia nhom ddi ching va nhém thuc nghiém,
chang toi so sanh giat tri trung binh cta cua bai thi EpoC cua tung nhom trudce va sau tac dong.
Két qua thu duoc nhu trong Bang 4.

Két qua so sanh trung binh theo cap T-test c6 gia tri p <0,05 ching t6 c6 su khac biét vé
diém sé gitra 2 16p A va B & ca bai A2 va F2. Ma, mean<0 chung to, diém I6p A cao hon diém
16p B.
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Bdng 4. Kiém dinh Ttest so sanh gia tri trung binh bai sau tic dpng cia l6p
doi chikng va lép theec nghigm Paired Samples Test

Paired Differences
95% Confidence Sig.
std. Std. Interval of the t df (2-
Mean Deviatio | Error Difference tailed)
n Mean
Lower Upper

LopB_A2

Pair 1 - -,44643 1,43193 ,22095 -,89265 -0,0021 -2,020 41 ,050
LopA_A2
LopB_F2

Pair 2 - -1,65476 1,47433 ,22749 -2,11419 -1,19533 -7,274 41 ,000
LopA_F2

Tan suat diém bai thi A2 tu duy
kham pha phan ky sau cha dé

16
14
12
10

o N & oo

LopB Lép A

Tan sudt diém bai thi F2 tw duy tich hop hoi tu
sau chi dé

Lép B

Lép A

Hinh 2. Pé thi tan sudt diém bai thi sau tic déng ciua |dp doi chirng (B)
va lép thuc nghiém (A)

Mot so sanh khac truc quan hon d6 1a dwa vao biéu dd tan suat diém céc bai thi sau tac
dong F2, A2 sau khi két thic cha dé giira hai l6p (hinh 2) cho thiy: tan suit xuét hién diém tir 1
dén 3 cua I6p dbi ching (16p B) nhiéu hon 16p thuc nghiém (I6p A); tan suat xuat hién diém tir
4 tro 1én cua l6p thuc nghiém cao hon. Nhu vay, 16p thuc nghiém c6 xu hudng dat diém cao
hon 16p ddi chirng. Tuc 13, sau khoa hoc, cac hoc sinh 16p thuc nghiém (c6 hoc tap véi TRIZ) c6
xu huéng dat diém cao hon céac hoc sinh 16p @i chung (khdng hoc tap vai TRIZ).

Bdng 5. So sanh gia tri trung binh cdc bai thi EpoC trwdc va sau tic djong
Paired Samples Test

Paired Differences t df | Sig.
Mean Std. Std. 95% Confidence ‘ (|2 q
Deviation | Error Interval of the ailed)
Mean Difference
Lower | Upper
Pair LopA_F1
- ,27976 1,13723 , 17548 | -,07462 ,63415 1,594 41 ,119
4
LopA_F2
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Pair LopA_F1
- ,22024 1,07522 ,16591 | -,11483 | ,55530 | 1,327 | 41 ,192
4
LopA_F2
Pair LopA_F1
- -,56250 | 1,15150 ,17359 | -91259 | -21241 | -3,240 | 43 ,002
4
LopA_F2
Pair LopA_F1
- -,37500 | 1,04895 ,15813 | -,69391 | -,05609 | -2,371 | 43 ,022
4
LopA_F2

Bang phan tich so sanh gia tri trung binh cua bai kiém tra trudc va sau tac dong cua ting
bai thi ciia nhom ddi ching va nhoém thuc nghiém (Bang 5), cu thé nhu sau: cap 1: so sanh diém
Al véi A2 cia 16p ddi ching; cip 2: so sanh diém F1 véi F2 cua I6p dbi ching; cap 3: so sanh
diém Al véi A2 cua lop thuc nghiém; cap 4: so sanh diém F1 véi F2 cua I6p thuc nghiém. Két
qua cap 1 vacap 2 ¢6 p = 0,119 > 0,05 va p = 0,192 > 0,05 nén khong c6 su khéc biét vé diém
sb bai Al véi A2 va bai F1 véi F2 caa I6p dbi ching. Két qua cap 3,4 déu cho gia tri p < 0,05
nén diém bai thi 16p A c6 su khac biét c6 y nghia thong ké, diém bai thi sau A2, F2 tét hon diém
bai thi truéc Al, F1.

2.7.2. Thao luan

Diém bai kiém tra nang luc sang tao khoa hoc EPoC cua Iop thuc nghiém sau tac dong co
xu hudng dat diém cao hon 16p dbi chitng ca vé bai tu duy kham phé phan ky va bai tu duy hoi
tu. So sanh diém s6 trude va sau tac dong cua ting hoc sinh, 16p thuc nghiém, thanh tich cua
cac hoc sinh dugc cai thién; 16p ddi chiing chi c6 mét vai hoc sinh trong nhom dat thp c6 ting
diém s, tuy nhién déu thap hon diém 4 (mirc trung binh). Nhu vay, c6 thé thay rang thong qua
viéc van dung TRIZ trong chu dé tich hgp STEM, hoc sinh ¢6 thé phat trién nang luc sang tao.

Phuong phap luan sang tao TRIZ cuing vé&i bang ma tran 39*39 chi yéu dé cap t6i cac chi
tiét, nguyén tac ki thuat nén van dung TRIZ trong cac cha dé STEM s& phil hop nhit véi cac
chu d& ma yéu cau hoc sinh phai tao ra cac san pham doi hoi yéu cau ki thuat cao, hoc sinh cé
nén tang co khi, ki thuat s& d& van dung hon.

Déi véi 39 thong sé ki thuat va 40 nguyén tic (hay thu thuat) sang tao con chira rat nhiéu
thuat ngir chuyén sau, nén can c6 thém nhiéu nghién ciru dé c6 thé minh hoa bang hinh anh, sir
dung ngdn ngit pht hop véi ddi tuong hoc sinh. Dac biét, dbi véi ddi twong hoc sinh nho (hoc
sinh tiéu hoc) c6 thé bo qua budc xac dinh cAc mau thuan vat Ii, ma chi can sir dung cac nguyén
tic sang tao dé luyén tap giai quyét cac tinh hubng, rén luyén tri twong tuéng, tu duy sang tao
cua hoc sinh.

3. Két luin

Nghién cau thyc nghiém véi nhom dbi chang va nhém thuc nghiém cho thay, théng qua
viéc t6 chuc day hoc chu @& STEM ¢6 van dung dung phuong phép ludn sang tao, nhét Ia cac
bang ma tran 39*39 da gép phan phét trién nang lyc sang tao cua hoc sinh. Nang luc sang tao
cua hoc sinh 16p thuc nghiém cé sy phat trién rd rang hon, thé hién qua diém bai thi tiém nang
sang tao EPoC cua lop thyc nghiém cao hon 16p dbi chimg véi d6 chénh léch ¢ v nghia thong
ké ca trong bai thi vé tu duy hoi tu va tu duy phan ki.

Ning luc sang tao con can dwoc danh gia trong qua trinh hoc sinh thyc thi cac nhiém vu
hoc tap. Do d6 cac nghién ctu tiép theo ¢ thé di tim mdi twong quan giita mic do nang luc
séng tao trong qua trinh thyc hién cac nhiém vu STEM voéi diém bai thi tiém ning sang tao
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EPoC. Cac nguyén tac sang tao TRIZ ciing c6 thé tiép tuc dugc nghién ctu dé dua vao van dung
trong to chuc hoat dong hoc tap cdc mon hoc thugce linh vue STEM trong truong pho théng.
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ABSTRACT

Applying TRIZ in STEM education for developing creative competence of students

Nguyen Van Bien and Duong Thi Yen
Faculty of Physics, Hanoi National University of Education

TRIZ (Teoriya Resheniya Izobretatelskikh Zadatch), which in Russian means “The theory
of solving creative problems", has been researched in many national and international studies. In
this paper, we apply TRIZ in STEM integrated topic teaching to develop students' creative
abilities. In order to carry out the research, we have developed and organized STEM integrated
topic teaching with learning activities using innovative TRIZ techniques and conducting
empirical research with secondary school students in Hanoi. Creative capacity of the control
group and the experimental group was evaluated by the results of the creative potential
assessment exam EoC. Experimental results show that there is a significant different between
the experimental group and the control group on the potential of creactivy development.

Keywords: TRIZ, integraded STEM topic, creative competence, EPoC sciences.
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