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TOM TAT

Trong day hoc Vit li, viéc ghi nho va duy tri kién thire lau dai la mét théach thire Ién doi véi hoc
sinh. Nghién ciru nay dé xudt quy trinh thiét ké tdi liéu hoc tdp mén Vat li van dung phwong phdp Idp lai
ngdt quang (Spaced Repetition — SR), véi muc tiéu cdi thién kha nang ghi nhé dai han va ndng cao két
qua hoc tdp ciia hoc sinh. Nghién ciru sir dung phirong phdp nghién ciru thiét ké, dwa trén quy trinh thiét
ké day hoc ADDIE, nhom tac gia dé xuat quy trinh thiét ké tai liéu hoc tdp van dung phuong phap SR
gom 5 bude. Quy trinh dwoc minh hoa cu thé thong qua néi dung “Dao dong diéu hoa” Vit Ii 11. Két
qua thiee nghiém sw pham trén 169 hoc sinh I6p 11 trong thoi gian 3 thang cho thay nhém thiec nghiém
6 khd ndng ghi nhé tot hon va dat két qud hoc tdp cao hon so véi nhém doi chitng (chénh léch diém
trung binh 1,10; p = 0,018). Khd néng duy tri kién thirc sau 3 thang ciia nhom thie nghiém ciing cao
hon ré rét (chénh léch diém trung binh 1,50; p = 0,012). Qua d6, nghién ciru khdang dinh tiém néing cia
tai liéu hoc tdp tich hop SR trong viéc thiic day qud trinh ghi nhé dai han ciia hoc sinh.

Tir khéa: kha niang ghi nhd; két qua hoc tap; 1ap lai ngat quang (spaced repetition); tai lidu
hoc tép; thiét ké day hoc ADDIE

1.  Giéi thiéu

Trong day hoc Vat li & truong phd thong, viéc ghi nhé 1au dai cac kién thire nén tang
nhu khai niém, dinh luat... 1 diéu kién tién quyét dé hoc sinh (HS) co thé phat trién ning
luc tu duy, phan tich va giai quyét van dé. Piac thu ciia mon vat 1i voi hé thdng kién thirc
rong va sau, ciing v6i mdi quan hé chit ché giita cac dai lwong vat li khién viéc ghi nhé tro
nén kho khin hon so véi nhiéu mon hoc khac. Tuy nhién, thyc té cho théy nhiéu HS thuong
¢6 xu huéng 6n tap don dap trudce Ki kiém tra nham dat két qua ngén han, trong khi tri nhé
dai han khéng duogc cung cb dung cach (Hartwig & Malain, 2022). Cach hoc nay dan dén
viéc HS nhanh chéng quén kién thirc sau khi kiém tra, gdy tré ngai cho viéc tich lily va van
dung kién thtc vao cac tinh huéng méi (Dunlosky et al., 2013).

Cite this article as: Nguyen, T. P., & Tran, T. N. A. (2026). Applying spaced repetition in designing Physics
learning materials: From procedure to pedagogical experimentation. Ho Chi Minh City University of Education
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Hién twong quén kién thirc theo thoi gian di dugc Ebbinghaus (1885) nghién ctru va chi
ra rang tri nhd suy giam dang ké néu khong dugc on tap dinh ki. Bén canh do, theo Schacter
(2001), tri nhé cta con ngudi d& mac phai bay “sai 1lam” phod bién, co tac dong truc tiép va anh
hudng tiéu cuc dén kha ning hoc tap. Nhimg phat hién nay dit ra yéu cau vé viéc thiét ké chién
lugc hoc tap gitip khéc phuc qué trinh quén mot cach tu nhién cua nao bo.

Trong bdi canh d6, nhidu nghién ciru da khang dinh rang ghi nhé theo phwong phap
l3p lai ngat quang (Spaced Repetition — SR) 1a mot chién lugc hiéu qua gitup ting kha ning
luwu gitr thong tin va nang cao kha ning truy xuat tri nhé (Cepeda et al., 2006; Dunlosky et
al., 2013). Khong chi gitp ngudi hoc nhé 1au hon, SR con thac day qua trinh lién két va tai
cAu tric thong tin, hd tro viéc van dung kién thirc vao cac tinh huéng moi (Kang, 2016). Khi
két hop véi cac hoat dong truy xuét tri nhé c¢6 chu dich, phuong phap SR con tao nén tac
dong cong huong, gitip cung ¢ cac duong dan than kinh va giam nguy co quén kién thirc
(Rawson et al., 2015; Roediger & Butler, 2011).

Tai liéu hoc tap khong chi don thuén 1a kénh truyén dat noi dung kién thirc ma con
dong vai trd quan trong trong viéc diéu hudng nhan thirc va thuc day qua trinh ghi nhé. Thiét
ké tai lidu hoc tap phul hop dong vai tro quan trong trong qua trinh hoc tap va ghi nhé kién
thirc caa HS. Tuy nhién, dén nay tai Viét Nam chua c6 quy trinh nghién ctru cu thé nao vé
viéc thiét ké tai liéu hoc tap tich hgp SR, cling nhu chua ¢6 nghién ctru thuc nghiém quy mo
nao duoc cong bd dé kiém chimg hiéu qua phuong phép nay trong thyc tién gido duc phd
thdng. Tir thuc tién d6, nghién ciru tap trung phan tich co so li luan va dé xuit quy trinh thiét
ké tai liéu hoc tap tich hop SR trong day hoc Vat li, huong toi cai thién kha nang ghi nhé dai
han va thanh tich hoc tap ctia HS. Pong thoi, thuc nghiém su pham ciing dugc trién khai dé
danh gié hi¢u qua cta phuong phap SR mang lai.

2. No¢i dung nghién ciru
2.1. Dic diém ciia sw suy gidm va sai léch thong tin theo khoa hoc nhén thire

Qua trinh ghi nhé va quén 1a hai mit khong thé tach roi trong hoat dong hoc tap. Theo
Ebbinghaus (1885), tri nhd ctia con nguoi suy giam theo mdt quy luat duge mo ta boi “duong
cong lang quén” (forgetting curve), trong d6 lugng thong tin bi mat di rat nhanh ngay sau
khi hoc, sau d6 cham dan theo thoi gian. Cac phén tich tir nghién ctru nay cho thiy, néu
khong c6 su cung cb, ngudi hoc ¢ thé quén tir 70-80% luong thong tin chi sau 1 ngdy va
chi giir lai khoang 20-30% sau mét tuan. Diéu nay phan anh ban chat nhat thoi va suy giam
tu nhién cia tri nhé ngén han néu khong duge cing cb.

Ngoai ra, nghién ciru ctia Schacter (2001) d3 mo ta bay dang “sai 1am” (seven sins)
phé bién cua tri nho, phan 4nh ca mat ti€u cuc va tich cyc ctua hé théng ghi nhé con nguoi.
Trong méi trudng hoc tap, ca bay diéu nay déu c6 thé can tré qua trinh ghi nhd, hiéu va van
dung kién thirc mot cach hiéu qua. Cu thé nhu: Transience (Tinh thodng qua), Absent-
mindedness (Sw lo dang), Blocking (Sw tdc nghén), Misattribution (Sw gdn nham),
Suggestibility (Dé bj anh hwéng), Bias (Thién kién hoi tuéng), Persistence (Suw sai léch dai
ddng). Nhin chung, nhitng “sai 1am” nay khong don thuan 1a biéu hién cia tri nhd yéu ma
con phan anh céch thirc tri nhé hoat dong theo co ché tiét kiem nang luong, dé bi anh hudng
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bdi moi trudng, cam xuc va cach tiép can hoc tap (Schacter, 2001). Tur goc do gido duc, day
1a nhirg diém yéu can dugc khic phuc thong qua thiét ké day hoc c¢6 chu dich.
2.2. Qud trinh ciing co tri nhé dai han va vai tro ciia phwong phdp lip lai ngit quing

M6 hinh “da luu trit” (multi-store) cta Atkinson va Shiffrin (1968) cho ring tri nhg
g6m ba thanh phan chinh: bo nhd cam giac (sensory memory), bd nhd ngan han (short-term
memory) va b nhd dai han (long-term memory). Thong tin chi dugc chuyén sang tri nhd
dai han khi duoc lap lai va ma hoa. Cac nghién ciru sau nay chi ra qué trinh nay gom hai giai
doan: ctng c¢d than kinh va ciing c6 hé thong, trong d6 truy xut ngit quang giup kich hoat
va 6n dinh diu vét tri nhé (McGaugh, 2000; Dudai et al., 2015). Vi vay, on tap theo khoang
cach hop li gitip thuc day hiéu qua chuyén thong tin tir tri nhé ngin han sang dai han. Chinh
vi vay, v6i su phan b 6n tap theo cac khoang thoi gian hop li cho phép ngudi hoc lién tuc
kich hoat lai thong tin diing thoi diém, tir 46 day nhanh tién trinh chuyén d6i thong tin tir tri
nhd ngén han sang dai han mot cach hi¢u qua. Khoang thoi gian phan bd duoc tinh toan dya
trén cac thuat toan SR da duoc ung dung thuc té. Mot cach tiép can phé bién 1a st dung lich
tang dan theo cdp s6 nhan, trong d6 khoang thoi gian dau 1a sau 1 ngay, sau d6 6 ngay va
cac khoang thoi gian tiép theo duoc tinh bang khoang thoi gian lién trude x EF véi EF (Ease
Factor) = 2,5 (Mozer et al., 2009), tao ra cac mdc tiép theo 1a 15, 37, 92 ngay...

Dé khéc phuc sy lang quén ctia tri nh¢ va thiic day sy hinh thanh tri nhé dai han, nhiéu
nghién ctru da dé cap dén phuong phap SR, phuong phéap nay tao diéu kién 6n tap nhiéu lan
nhung phéan b qua cac khoang thoi gian s& cai thién tri nhé dai han hon so v6i 6n tap nhidu
lan lién tiép (Kang, 2016; Voice & Stirton, 2020, Yao et al., 2024). Hinh 1 minh hoa cach
ma tri nhé suy giam theo thoi gian néu khéng duoc 6n tap (duong cong mau xam), dong thoi
cho thay tac dung rd rét clia viéc On tap dung thoi diém (dudng cong mau xanh) nham duy
tri mirc d6 ghi nhé cao hon sau mdi 1an Iip lai. Mdi lan 1ap lai viéc on tap gitip cing cd thong
tin, dwa mirc d6 duy tri tri nhé tré vé gan 100% va lam chim qué trinh suy giam sau do.
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Hinh 1. Buong cong lang quén dién hinh va hiéu qud ciia viéc ldp lai ngdt quing

Nguon: Study For FE (n.d.)

Co ché khéc phuc cac “sai 1am” tri nh¢ (Schacter, 2001) ctia phuong phép SR nhu sau:

(1) 6n tap theo khoang cach tiang dan gitp giam sy 1ang quén bang cach cung ¢ tri nhé kip
thoi; (2) tai liéu da dang, twong tac cao han ché su lo dang, dam bao ma hoa thong tin day
du; (3) luyén tap truy xuét lip lai giam tic nghén, ting tbc do nhd lai; (4) da dang ngit canh
céu hoi gitp han ché gan nham va phy thudc goi v, tang xir Ii sau; (5) 6n tap lién tuc giap
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diéu chinh thién kién hdi tudng; (6) phan hdi tirc thi, c4 nhan hoa gitp sira sai 1éch dai dang.
Nhu vay, phuong phap SR khong chi don thuan 1a 13p lai ma 1a mot quy trinh su pham tinh
vi dé dinh hinh lai va cung cd tri nhé mot cach hiéu qua.

Tém lai, co so 1i thuyét va thuc nghiém déu khang dinh lip lai ngit quing la phuong
phép hiéu qua trong hinh thanh tri nhé dai han, giam quén va sai 1éch nhan thue. Phuong
phép nay dac biét phu hop véi day hoc Vat li, mot mén hoc yéu cau ghi nhé va van dung
kién thtrc 16m, triru tugng. Thong qua on tip c6 chi dich két hop thuc hanh truy xuét, SR
gitip chuyén héa kién thirc tir tri nhé ngén han sang dai han, dong thoi ting kha ning van
dung vao giai quyét van dé va thi nghiém, qua d6 nang cao hiéu qua hoc tap.

2.3.  Quy trinh thiét ké tai liéu hoc tdp vin dung phwong phdp ghi nhé lip lai ngit quing

M5 hinh thiét ké gido duc ADDIE 1a mét khung 1i thuyét phd bién duoc st dung trong
nhiéu nghién ciru va thyc tién gido duc dé dam bao tinh hé thong, hiéu qua va kha ning thich
ung cua cac tién trinh day hoc (Peterson, 2003). Cac giai doan cia mo hinh ADDIE duoc
mo ta trong Bang 1.

Bdng 1. Cac giai doan cua mo hinh ADDIE

Giai doan M0 ta
Analysis Phan tich muc tiéu hoc tap, diéu kién day hoc, nhu cau thyc te
Design Thiét ke muc ti€u, cau tric bai hoc, ndi dung, hoat dong, tiéu chi danh gia

Development  Phat trién tai lidu cu thé: phiéu hoc tdp, md phong, bai tap, thi nghiém, video
Implementation  Trién khai trong thuc té 16p hoc hodc méi truong hoc (offline/online)
Evaluation  Danh gid hiéu qua: phan hoi HS, két qua hoc tap, didu chinh cai tién
Trén co s khoa hoc ctia md hinh ADDIE, cic co s6 li luan vé tri nhd va phuong phép

SR da néu, nghién ctru nay dé xuét quy trinh thiét ké tai liéu hoc tap mon Vat li van dung
phuong phap SR. Ting giai doan cta quy trinh déu dwoc xay dung dam bao tinh su pham,
tinh kha thi va hiéu qua, tinh pht hop vé6i dinh huéng phat trién nang luc HS trong Chuong
trinh gido duc phd thong 2018. Quy trinh nay gdm céc giai doan duoc mo ta nhu Hinh 2:

Phén tich yéu ciu can dat
va xac dinh myc tiéu day hoc
|
1y

Thiét ké hinh thirc, ndi dung
va Iya chon cong cy

Xay dung ma trén 6n tap
theo phuwong phip SR

[ Trién khai thue hién ]

U

[ Danh gid va diéu chinh ]

Hinh 2. Quy trinh thiét ké tai liéu hoc tdp mén Vit li
van dung phwong phdp Idp lai ngdt quéng
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Giai doan 1. Phén tich yéu ciu cin dat va xac dinh muc tiéu day hoc

Cian cit Chuong trinh gido duc phd thong mon Vat li (Ministry of Education and
Training, 2018), phan tich yéu cau can dat 1a budc nén tang dé xac dinh hé thdng tri thirc cot
161 va nang luc dac thu, qua dé nhén dién cac ndi dung can ghi nhé lau dai nhu khai niém,
dinh luét, cong thirc, hién tugng; dong thoi dinh hudng thiét ké hoc liéu bao dam chuan dau
ra va muc tiéu phat trién nang luc. Trén co s& do, GV xac dinh muc tiéu day hoc cu thé, gén
véi dac diém phém chét, nang luyc cia HS va diéu kién day hoc (thiét bi, hoc liéu, co so vat
chat), 1am cin cir thiét ké ndi dung, hoat dong va cong cu theo phuong phap SR nham nang
cao hiéu qua ghi nhé va van dung.

Dé trién khai kha thi, cdn bao dam cac diéu kién tbi thiéu nhu thiét bi hoc tap ca nhén,
ha tAng truy cap phu hop (truc tuyén hodc ngoai tuyén) va phan b thoi gian hop 1i cho mbi
chu trinh SR, giup HS viura tiép nhén kién thirc méi vira thuc hién 6n tap theo lich trinh.

Giai doan 2. Thiét ké hinh thirc, ndi dung va lra chon cong cu

Thiét ké tai liéu hoc tap 1a budc cdt 16i nham cu thé hoa ndi dung kién thirc thanh cac
hinh thirc tiép can va ghi nhé phi hop voi HS. Tai liéu can bao dam tinh tryc quan, chinh xac,
ngan gon va hip dan, dong thoi t6 chirc cac hoat dong hoc tap c6 chu dich dé kich hoat ghi
nhé sau. Tai liéu duge to chire thanh tung phﬁn ndi dung nhd, kem theo céc hoat dong truy
xuét kién thirc xen k&, gitp ting hiéu qua ghi nhd dai han va khic phuc cac “sai 1am” tri nho.
Qua trinh thiét ké can khai thac thé manh cua cac ph'?ln mém tuong tac hd tro nhu Quizlet,
Anki, Wordwall, Liveworksheet, PhET simulation, Desmos... Viéc nay khong chi giap HS
tiép can tai liéu linh hoat ma con nang cao trai nghi€ém hoc tap chu dong va hung tha.

Cung mot ndi dung kién thirc, tai liéu nén duoc thiét ké 1ap lai véi cac hinh thire khac
nhau va dugc st dung ¢ cac thoi diém on tap khac nhau:

- Lan dau hoc: Tai liéu can duoc thiét ké sinh dong, truc quan (video, mo phong, vi du
minh hoa) dé HS tap trung va ma hoa chinh xéc thong tin, han ché cac “sai 1am” cta tri nhé
thudc vé su lo déng (absent-mindedness) va tinh thoang qua (transience).

- Ldn thir hai (sau 1 ngdy): Tai liéu nén chuyén sang hinh thirc truy xuét kién thire: cau
hoi tric nghiém, cau hoi mé ngén, so dd tu duy, thi nghiém, san pham thiét ké,... Viéc nay
gitip cting ¢d dudng din tri nhd, han ché tic nghén (blocking) khi can truy xuat thong tin.

- Cdc lan én tdp tiép theo (sau ngay 7, ngdy 15, ngay 37...): Tai liéu can dugc da dang
héa ngit canh va hinh thirc cdu hoi. Piéu nay gitp khic phuc tinh trang gan nham kién thirc
(misattribution), d& bi anh hudéng (suggestibility) hodc thién kién hoi tudng (bias). Nhitng
sai léch dai dang trong tri nhé (persistence) ctia HS ciing can duoc GV phan hdi ngay lap
tirc va mang tinh c& nhan hoa.

Can st dung mot nén tang tryc tuyén cé thé tich hop lich 6n tap SR rd rang, ty dong
hod hodc ban tir dong. Thiét ké can phu hop véi yéu cau can dat di xac dinh va tao duoc
himg thi hoc tap, ting kha ning ghi nhé dai han. Bén canh d6, viéc lya chon cong cu hd tro
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SR can dua trén mot sd tiéu chi quan trong nhu: nang luc cong nghé cua HS, dac thu noi
dung kién thirc Vit i, diéu kién co s6 ha td‘ng mang Internet.

Giai doan 3. Xiy dung ma tran on tap theo phuwong phap SR

Duya trén nguyén tic mo rong khoang cach giita cac 1an on tap, GV xay dung ké hoach
on tap theo nguyén tic gidn cach (ngay sau tiét hoc, sau d6 1, 7, 15, 37... ngay) nham bao
dam moi ndi dung duogc lap lai véi khoang cach ting dan, toi vu hoa ghi nh¢ dai han. Ma
tran 6n tap gdp phan ca nhan hoa qua trinh hoc, ting kha nang truy xuat, cing cd mang ludi
lién két tri nhé, dong thoi hd trg GV theo di tién d va phat hién sai léch nhan thic dé diéu
chinh kip thoi.

Moi hoat dong trong tai liéu hoc tap duoc gén véi mot don vi kién thure, ¢6 muc tiéu
cu thé trong yéu cdu can dat (c6 thé thong qua cac hinh thirc van ban, hinh dnh, mé phong,
thi nghiém...) va cac hoat dong truy xuat kién thirc twong tng véi cac 1an on tap (thdng qua
mot sb hinh thie nhu flashcards thuét ngit, ghép cot, dién khuyét, trac nghiém, bai tip van
dung, so dod tu duy, thi nghiém ty lam, san phém STEM, léng ghép vao cac bai hoc tiép theo,
bai kiém tra thuong xuyén, hodc nhiém vu hoc tap tai nha...). Hinh thuc thé hién ctia ma
tran can dam bao GV va HS dé theo ddi, ddi chiéu va kiém tra tién do. MAu bang ma tran
nhom tac gia dé xuat nhu Bdng 2.

Bing 2. Mdu bang ma trdn én tdp Idp lai ngdt quing

Noi  Hoat dong Lin én 1 Lan 6n 2 Lin 6n 3 Lan 6n 4
dung hoc (Sau 1 ngay) (Sau7ngay) (Saul5ngay) (Sau 37 ngay)
NDL Hinh thirc: - Hinh thuec: - Hinh thuec: - Hinh thirc: - Hinh thurc:

- Cong cu: - Cong cu: - Cong cu: - Cong cu: - Cong cu:

ND2

Nguén: Nhém nghién ciru

Ma tran 6n tap khong chi dong vai tro nhur mot ban ké hoach chi tiét ma con 1a cong cu
dinh huéng nhan thire, giup GV chu dong hon trong hoat dong su pham theo phuong phap SR.

Giai doan 4. Trién khai thyc hién

GV huong dan HS su dung tai licu hoc tap SR trong qua trinh hoc tap tai 16p va tu hoc
tai nha. Trong 16p, GV phén b thoi gian hop 1i ¢é HS truy xuat kién thirc. Ngoai 16p, HS
dugc huéng dan st dung cic nén tang tryc tuyén, cic tmg dung twong tac hodc tai lidu in
theo lich trinh 6n tap. Trong qué trinh trién khai, GV déng vai tro: Huéng dan: dam bao HS
hiéu cach st dung tai liéu va cong cy; Theo doi: kiém tra tién d6 va mtrc d6 hoan thanh céac
lan 6n tap theo lich; Ca nhan hoa: diéu chinh lich 6n tap hodc ndi dung phit hop véi ning
luc ting HS; Phdn hoi mang tinh dinh hwong: dua ra nhan xét chi tiét sau mdi hoat dong.

Giai doan 5. Panh gia va diéu chinh

Sau mdi chu ki 6n, GV thu thap két qua kiém tra va phan hdi cua HS dé danh gia toc do
va d6 chinh xéc khi truy xudt kién thirc. Thuc hién diéu chinh lai thiét ké va lua chon lai cong
cu cho phu hop (giai doan 2). Néu HS quén nhanh, c6 thé rat ngin khoang cach 6n tap; néu ghi
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nhé t6t, c6 thé kéo dai thém va nang cao do kho cau hoi. Qua trinh nay 1ap di lap lai xuyén sudt
chu dé, dam bao kién thie Vat 1i khong chi duoc tiép thu ma con duge cung c¢b bén vimg.
2.4. Minh hoa quy trinh thiét ké tai liéu hoc tip néi dung “Dao djng diéu hoa” Vit li 11
vdn dung phwong phap ghi nho lap lai ngd't quang

Giai doan 1. Phén tich yéu ciu cin dat va xac dinh muc tiéu day hoc

Theo Chuong trinh gido duc phd théng mén Vat li (Ministry of Education and
Training, 2018), ndi dung “Dao dong diéu hoa” nim trong mach ndi dung cua Chu dé “Dao
dong” cua 16p 11. Trong minh hoa nay, nhém tac gia xay dung tai li¢u hoc tap thuc hién mot
s6 yéu cau can dat. Sau khi hoan thanh bai hoc, HS c6 thé: [ND1] Mo ta dugc dao dong co
hoc théng qua mot s6 thi nghiém don gian; [ND2] Nhan biét duoc dao dong va phéan biét véi
cac dang chuyén dong khac thong qua mé ta hién twong thuc t&; [ND3] DPoc va phan tich
dugc do thi li d6 — thoi gian cua dao dong diéu hoa, tir d6: Nhan biét duoc biéu thirc mo ta
dao dong diéu hoa dang x = Acos(wt + ¢); Pinh nghia va xac dinh dugc cac dai luong:
bién d6 (A4), chu ki (T), tan sb (), tan sb goc (w), pha ban dau (¢) va do léch pha (Ag);
[ND4] Viét va van dung duoc cong thuc lién hé gitra chu ki (T), tan sé (f), tan s6 goc (w); [ND5]
M5 ta duoc su khac biét vé pha gitra hai dao dong cung tan s6 va biéu dién trén do thi hodc
bang cong thirc.

Giai doan 2. Thiét ké hinh thirc, ndi dung va lwa chon cong cu

Bén canh sach gido khoa, HS dugc st dung tai liéu hoc tap dugc cung cép keém theo trong
14n hoc tap dau tién va cac 1an on tap lap lai. Nén tang Google Classroom duoc lya chon dé dang
tai tai liu hoc tap mot cach tur dong dua vao tinh nang cai dat thoi gian dang bai cua ung dung
nay. Noi dung cua tai liéu ndy duge mo ta trong duong dan va ma QR nhu Hinh 3.

https://sites.google.com/view/vatlil1-daodongdieuhoa

Hinh 3. Ma OR va duong déan minh hoa mét tdi liéu hoc tdp noi dung
“Dao dong diéu hoa theo phirong phdp Idp lai ngdt quang dwoc sir dung tai I6p hoc
Giai doan 3. Xdy dung ma trin 6n tip theo phwong phap lip lai ngit quing
Bing 3. Ma trdn én tdp lap lai ngdt quang néi dung “Dao dong diéu hoa”

Noi Hoat dong hoc Lan on 1 Lan 6n 2 Lan 6n 3 Lan 6n 4
dung T : (Sau 1 ngay) (Sau7ngay) (Saul5ngay) (Sau 37 ngay)
- Hinh thuec: - Hinh thuee: - Hinh thiec: - Hinh thiee: - Hinh thiec:
[ND1] Truc tiép, Truc tuyén, Truc tuyén, Truc tiép, Truc tuyén,
[ND2] Thi nghiém Dién khuyét Flashcards Trac nghiém Tric nghiém
[ND3] - Cong cu: - Cong cuy: - Cong cy: - Cong cu: - Cong cu:

PhET, Desmos LiveworkSheet Wordwall LiveworkSheet Wordwall
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- Hinh thirc: - Hinh thirc: - Hinh thurc: - Hinh thic: - Hinh thirc:
[ND4] Truc tiép, Truc tuyén', Pién  Truc tuyén, Trl{c tiép, Tr,u:c tuyén,
[ND5] mo phong khuyet Flashcards So do tu duy Trac nghiém
- Cong cu: - Cong cu: - Cong cu: - Cong cu: - Cong cu:
Ban in, Desmos LiveworkSheet Wordwall Google Form Wordwall

Giai doan 4. Trién khai thwc hién

Sau khi tai liéu hoc tap da duoc thiét ké theo phuong phap SR, GV tién hanh t6 chirc
trién khai trong ca hai méi trudng: 16p hoc va tu hoc ca nhén.

Trong 16p hoc, GV sir dung tai liéu hoc tap dugc thiét ké cho 1an hoc dau tién cua HS,
khai thac tot cac y d6 su pham da sir dung vao thiét ké dé giup qua trinh ghi nhé ban dau caa
HS duogc chinh xac va rd rang nhat. Bén canh d6, GV ciing can tao co hoi dé HS truy xuét
lai cac thong tin thong qua cac cau hdi nhanh, hoat dong giai thich ngén, hodc kiém tra chéo
gitra cac nhom, giup HS lién tuc goi lai thong tin va cung cb dudng dan tri nhé.

Ngoai 16p hoc, HS dugc tham gia nén tang Google Classroom duge GV thiét ké va cai
dat cac tai li¢u On tap 1ap lai theo ma tran da xay dung & giai doan trudc.

Dé danh gia tinh hiéu qua ctia qua trinh trién khai tai liéu SR, GV theo ddi dinh ki mot
s6 chi s6 dinh lugng sau: (1) Ti 16 hoan thanh céc 1an on tap (tinh bang phan trim sé HS ndp
bai diing han trén tong sé HS) phan anh mirc 6 tham gia va tuong tac voi hoc lidu; (2) Mirc
d tién bo qua timg giai doan (so sanh diém trung binh cac bai 1am & tirng mdc 6n tap, kém
theo d6 1éch chuén) cho thiy xu hudng cung c¢6 kién thirc ctia ca 16p va cua ting nhom HS;
(3) Chi s6 sai 1éch kién thuc (ti 1€ HS mic cung mét dang 15i trén céc ciu hoi then chdt hodc
trén ting yéu cau can dat) giup nhan dién cac diém yéu hoic hiéu lam pho bién.

Trong qué trinh trién khai can dam bao HS hiéu rd cach s dung tai li¢u SR, theo doi
tién do va diéu chinh nhip d6 on tap theo niang lyc timg c4 nhan, GV déng vai tro dong vién,
cung cap phan hdi dinh huéng tich cuc gitp HS duy tri hoat dong on tap.

Giai doan 5. Panh gia va diéu chinh

GV t6 chtrc ghi nhan hiéu qua ghi nhd théng qua cac méc thoi gian cu thé, tng voi
mdi 14n lap lai ngat quang, ké tir khi HS tiép nhan bai hoc.

Dé cu thé hoa hoat dong danh gia, GV st dung Két hop mot $6 cong cu: (1) Rubric
danh gid mirc do nam viing kién thirc ddi voi cac nhiém vu hoc tap; (2) Bang phan tich 16i
theo tirng kién thirc, trong d6 ghi rd dang 161, sb lugng HS méc va nguyén nhan du doan,
nham phét hién nhimng sai léch kién thirc; (3) Phiéu theo ddi tién bo c4 nhan/nhdém tong hop
diém s6, muc d6 hoan thanh ting 14n 6n tap va cac can thi¢p h tro da thuc hién.

Dir liéu thu thap tir cic nén tang s6 (Topworksheets, Quizlet, LiveworkSheet va
Google Classroom) dugc xuat sang bang tinh dé thong ké theo céc chi s6 di xac dinh ¢ Giai
doan 4. GV sir dung cac théng ké mo ta don gian nhu diém trung binh, d6 1éch chuén, ti 1¢
hoan thanh, ti 16 mac 13i theo timg cAu héi hodc tirng yéu cau can dat va trinh bay dudi dang
bang hoic biéu dd cot, biéu d6 duong. Viée truc quan hoa nay gitip GV va HS dé dang quan
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sat xu hudng tién bo, phat hién kip thoi cac ndi dung con yéu va nhan dién céc sai 1am ghi
nhé ma HS méc phai.
2.5. Thuwc nghi¢m sw pham

Quy trinh thiét ké tai liéu hoc tap theo phuong phap SR dugc van dung vao day hoc
ndi dung “Dao dong diéu hoa” trong chuong trinh Vat li 11. Thyc nghiém dugc trién khai
tai Truong THPT An Bién (x3 An Bién, tinh An Giang) trong nim hoc 2024-2025, véi d6i
tuong 1a 4 16p 11. Trong do, 2 16p 11X1 va 11X2 dugc chon lam nhém thuc nghiém (TN),
ap dung tién trinh day hoc c6 str dung tai liéu hoc tap thiét ké theo phuong phép SR; hai 16p
11Y1 va 11Y2 1a nhém dbi ching (BC), duge t6 chirc day hoc theo phuong phap truyén
thong, khong sir dung tai lidu hoc tap thiét ké theo phwong phap SR. Cac nhém 16p TN va
DPC duoc dam bao twong duong veé si sb, ning luc hoc tdp mén Vat li (d4nh gid qua diém
trung binh moén Vat 1i ctia nam hoc 2023-2024), diéu kién co s& vat chat 16p hoc cling nhu
nang lyc chuyén mon ciia GV phu trach. Thong tin vé dbi tuong thuc nghiém su pham duogc

mo ta trong Bang 4.
Bing 4. Théng tin vé doi twong thuwc nghiém su pham
Nhom Thuce nghiém (TN) Poi chirng (PC)
Lép 11X1 11X2 11Y1 11Y?2
Si 80 ' 42 43 41 43
Ti 1€ HS c6 ket qua hoc tap

0 0, 0 0,
mon Vat li tr mic Pat tro 1én 81% 84% 80% 86%

Két qua thuc nghiém su pham dugc dénh gia dinh luong thong qua két qua ciia 02 bai

kiém tra thuong xuyén (KTTX) dugc thiét ké théng nhat va thyc hién dong thoi & ca hai
nhém TN va BC sau khi két thiic ndi dung hoc. Ngoai ra, mot bai kiém tra cach 1an hoc dau
tién 3 thang cling duoc str dung nham kiém tra kha niang ghi nhd cua HS. Két qua duoc trinh
bay trong Bang 5.

Bing 5. Két qud cdc bai kiém tra ciia nhém thue nghiém va doi chirng

Trung binh Bai kiém tra

Nhom Si so Bai KTTX1 Bai KTTX2 KTTX sau 3 thang
Thqc nghiém 85 7,40 + 0,90 8,20+ 0,80 7,8+0,85 7,60 £ 0,90
Doi chiing 84 6,30+ 1,00 7,10 £ 0,90 6,7 £0,95 6,10 £ 1,00

Két qua trung binh cua hai bai kiém tra thuong xuyén & hai nhém thyc nghiém (TN)
va d6i chung (BC): Nhém TN (str dung tai liéu SR) dat diém trung binh cao hon déng ké so
v&i nhom DC. Cu thé, diém trung binh cua nhém TN la khoang 7,80 diém, trong khi nhom
DC 12 6,70 diém. Sy chénh léch 1,10 diém nay dugc kiém dinh bang t-Test cho két qua p =
0,018 (< 0,05), chtng to hiéu qua can thiép cua phuong phap SR 1a ¢ ¥ nghia thong ké. Két
qua nay phu hop véi gia thuyét rang viéc 1ap lai on tap ngit quing giup cing cd kién thirc
va nang cao thanh tich hoc tap (Cepeda et al., 2006; Pashler et al., 2007; Voice & Stirton,
2020). Ddng thoi, phan tich ANOVA cho thay phuong sai diém sb cia nhom TN (0,7225)
thip hon so véi nhém DC (0,9025), diéu ndy phan anh mirc d6 on dinh cao hon trong két
qua hoc tap gitra cac ca nhan trong nhém TN. Nghia la viéc str dung tai liéu hoc tap theo
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phuong phép SR khong chi nang cao diém trung binh ma con gitp ghi nhé kién thirc dong
déu hon giira cac HS.

Két qua bai kiém tra sau 3 thang (ké tir 1an hoc dau tién) cho thdy HS nhom TN cé
diém trung binh (7,60) cao hon rd rét so v6i nhém DC (6,10). Sy chénh 1éch 1,50 diém giira
nhém TN va BC véi p = 0,012 (< 0,05) cho thay nhém TN cé kha ning duy tri kién thirc tot
hon nhom BC. Bén canh d6, mirc d suy giam diém s6 gitra bai KTTX 2 va bai kiém tra sau
3 thang ciing cho thay su khac biét dang chii y. Cu thé, nhom TN giam trung binh 0,6 diém,
trong khi nhém BC giam 1,0 diém. Vi ADrop = 0,4 ciing v6i hé s6 hiéu qua chuan hoa
d_retention = 0,47 ching t6 rang phuong phap SR gitp HS giir kién thirc 1au hon va giam
tdc dd quén so v&i phuong phap ghi nhé truyén thong.

Song song véi danh gid dinh lugng, nhém nghién ciu tién hanh thao ludn nhom ban
cAu tric voi mot s6 HS nhom TN, nham tim hiéu sau hon vé phan hoi véi phuwong phap SR.
Két qua cho thay phan 16n HS nhém TN phan hdi tich cyc vé hiéu qua cia tai liéu hoc tap
tich hop SR, cu thé: Vé kha nang ghi nhé, HS N.T.V.Anh chia sé: “Mdi lan 6n lai c6 cdu
hoi khac nhau giup em nho lau va dé hon so véi viéc hoc mét lan réi dén kiém tra méi én
lai””. HS L.V.Huy nhan xét: “Liic lam bai kiém tra em khéng bi réi kién thirc nhu triedc Vi
mdy lan 6n gitip em nhé lai cong thirc nhanh hon”. HS N.D.A.Nhi cho biét: “Dé nhé hon la
vi méi lan 6n tdp lai déu cé cach héi khdc, em phdi nghi lai, nén nhé rat ré”; Vé himg tha
hoc tap, HS T.N.Kha cho biét: “Em thdy phwong phdp ndy giéng nhw vira choi vira hoc,
khéng bi ap luc ma van ghi nhé dwoc bai hoc”; Vé khé khan khi tiép can phan mém, HS
P.H.B.Pat nhan xét: “Ban dau em hoi réi vi khong quen lich én tdp tw dong, nhung sau vai
ldn thi em thdy rdt dé khi cé phan mém hé tro”. HS T.H.Man va M.N.Y cho biét: “Mér sé
phdn mém c6 thé xay ra 16i hién thi gdy khé khan khi siv dung tai liéu triec tuyén”.

Két qua dinh luong va dinh tinh cho théy su nhat quan 10 rét, st dung tai liu hoc tap
thiét ké theo phuong phap SR gitp HS nang cao diém sb, cang cb tri nhé dai han va ting
htmg tht hoc tap.

3.  Kétluin

Nghién ctru di xy dung duoc khung 1i thuyét va quy trinh thuc tién cho viéc thiét ké tai
liéu hoc tap Vat li img dung phuong phap SR, khic phuc nhitng han ché ctia phuong phéap ghi
nhé truyén théng. Bang viéc tich hgp mo hinh ADDIE véi nguyén li t6i vu hoa khoang cach
lap lai dua trén duodng cong lang quén Ebbinghaus (1885), quy trinh dugc xay dung khong chi
dam bdo tinh khoa hoc ma con cé tinh ng dung cao trong thuc tién day hoc. Két qua thyc
nghiém su pham budc dau trén d6i twong HS THPT chimg minh hiéu qué 6 rét cua phuong
phap trong viéc cai thién két qua hoc tap va kha nang ghi nhd dai han, dong thoi cho thay tiém
nang tmg dung rong rai trong bbi canh d6i méi gido duc theo dinh huéng phit trién nang luc.

Mic du phan 16n HS déu danh gia cao tinh hiéu qua ma tai liéu hoc tap tich hop phuong
phép SR mang lai, mot s6 phan hoi ciia HS ciing chi ra ring qua trinh 1am quen ban d4u va kha
ning tuong thich cong nghé c6 nhitng anh huong nhat dinh dén hiéu qua trién khai. Dé phat
huy ti da tiém ning ctia phuong phap SR, cac nghién ciru tiép theo can tap trung vao viéc mo
rong quy mé thuc nghiém, phat trién cong cu hd tro tu dong hoa qué trinh 6n tap va khao sat
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sau hon co ché tac dong ciia SR dbi véi cac dang kién thire khac nhau. Nhiing két qua thu dugc
tir nghién ctru nay khong chi gop phan lam phong phu thém co s& 1i luan vé phuong phap day
hoc ma con mé ra hudng mg dung cong nghé trong thiét ké tai liéu hoc tap hiéu qua.

% Tuyén bé vé quyén lei: CAc tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

In Physics education, retaining and consolidating knowledge over the long term remains a
major challenge for students. This study proposes a procedure for designing Physics learning
materials based on spaced repetition (SR), with the aim of enhancing long-term retention and
improving students’ learning outcomes. Using a design research approach informed by the ADDIE
instructional design model, the authors propose a five-step procedure for developing SR-based
learning materials. The procedure is illustrated through the topic *““Simple Harmonic Oscillation’ in
Grade 11 Physics. Results from a three-month experiment involving 169 students show that the
experimental group demonstrated better retention and achieved higher learning outcomes than the
control group (mean score difference = 1.10; p = 0.018). Moreover, retention after three months
was significantly higher in the experimental group (mean score difference = 1.50; p = 0.012). These
findings confirm the potential of SR-integrated learning materials to foster students’ long-term
knowledge retention.

Keywords: ADDIE model; learning materials; learning outcomes; memory retention; spaced
repetition
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