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ABSTRACT

The topics of arithmetic and geometric sequences in Grade 11 Mathematics
not only play an important role in developing algebraic thinking and
mathematical modeling competencies, but are also closely associated with
various real-life contexts such as population growth, compound interest, and
financial forecasting. Based on the document analysis method and grounded
in Lee Shulman’s PCK theoretical framework as well as extended studies on
MKT and MPCK, the author proposed an analytical framework consisting of
two main components: content knowledge (CK) and pedagogical content
knowledge (PCK) in teaching this topic. The research results indicate that
teachers not only need to understand the mathematical nature of arithmetic

and geometric sequences, but also need to know how to organize activities for
discovering patterns, use multiple mathematical representations, anticipate
students’ misconceptions, and connect knowledge with real-life contexts.
Accordingly, recommendations for the training and professional development
of mathematics teachers were proposed. Future studies may further deepen
and experimentally evaluate the effectiveness of the proposed framework for
teaching arithmetic sequences, geometric sequences, and other mathematics
teaching contents. This study provides theoretical and practical foundations
for improving the quality of teaching arithmetic and geometric sequences in
particular, and for enhancing the professional competence of mathematics
teachers in general.

1. Mé dau

Trong Chuong trinh gido duc phd thong (GDPT) mon Toan 2018, chii dé “cp s cong va cap sb nhan” dugc dua
vao giang day ¢ 16p 11 thudc mach ndi dung “Dai s6 va mdt s6 yéu o giai tich” (Bo GD-DT, 2018). Noi dung nay
thudng dugce bb tri sau khi HS da hoc vé ham s, phuong trinh, bat phwong trinh va céc kién thirc co ban vé day so,
nham tao co s& cho viée nghién ciru cac quy luat bién thién va mo hinh ting trudng trong toan hoc. Trong SGK Toén
11 hién hanh theo Chuong trinh GDPT 2018, “cip sb cong va cap sd nhan” thuong dugc trinh bay trong chuong
“Day sb. Cap sb cong. Cap s6 nhan” hodc tich hop trong chu dé vé diy sb va quy luat cta diy s6. Noi dung bao gdbm
cac khai niém vé day sd, cong thie s hang tong quat, tinh chét, tong n sé hang dau tién va cac bai toan thuec tién lién
quan. Chu dé nay co mdi lién hé chat ché véi cac ndi dung dugc hoc trude d6 nhu quy luat 0 6 THCS, ham sb bac
nhét, ham sb mii va dong thoi 13 nén tang cho cac ndi dung tiép theo nhur gidi han diy so, 1ai suat kép, tang trudong
theo ham mii va md hinh hoéa toan hoc & cubi cip THPT (Nguyén Ai Qudc va Tran Quang Vinh, 2025; Nguyén Ai
Quédc va Tran Chiéu Xuan, 2025).

V& vai tro, chil dé “cép s6 cong va cap s6 nhan” ¢6 y nghia dic biét trong viéc phét trién tu duy dai sé va nang
Iyc mo hinh hoa toan hoc cho HS THPT. Thong qua viée nghién ctru cac quy lut ting giam cia day s0, HS duoc
ren luyén kha nang phat hién quy luét, suy ludn quy nap, khai quat hoa va chuyen aoi glua cac dang biéu dién toan
hoc nhu bang 0 liéu, cong thire truy héi, cong thirc tong quét va do thi. Cap sb cong giup HS nhan thirc dugc ban
chat cta sy bién thién tuyén tinh véi hi¢u khong doi, trong khi cép s6 nhan phan 4nh cac qua trinh ting truéng theo
cap sb mil véi ti s6 khong dbi. Hai dang quy lut nay 14 co s dé HS hiéu sdu hon vé ham sb bac nhit va ham sé mii
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trong Chuong trinh Toan THPT. Dong thoi, “cip sb cong va cp sb nhan” ciing c¢6 nhiéu img dung thyc tién trong
tai chinh, kinh té va khoa hoc, chéng han nhu tinh 13i suét ngan hang, du bao dan s6, md hinh tang truong doanh thu
hodc sy lan truyén thong tin (Pirmanto va cong su, 2020). Vi vy, viéc day hoc hiéu qua chii & nay gop phan phat
trién nang luc van dung toan hoc vao thyc tién, ning luc giai quyét van dé va tu duy mé hinh hoa theo dinh hudng
ctia Chuong trinh GDPT 2018.

Bai bao nhdm phan tich nhitng yéu cau vé kién thirc ciia GV trong day hoc chii dé “cép s6 cong, cp s6 nhan”
(Toan 11) dua trén khung Kién thirc ndi dung sur pham (Pedagogical Content Knowledge - PCK) ciia Lee Shulman,
tir d6 @& xuit mot s6 dinh huong cho dao tao GV Toan.

2. Két qua nghién ciru
2.1. Li thuyét vé kién thirc cho vige day hoc ciia gido vién

Nghién ctru ctia Shulman (1987) da dé cap toan dién vé kién thirc cia GV, goi 1a co s tri thitc cho hoat dong day
hoc ciia GV, va viéc danh gia nang luc GV khong thé chi dya trén kién thirc chuyén mén hodc ki nang su pham
chung, ma can xem xét loai kién thirc ddc thu (lién quan dén day hoc noi dung cu thé) gitip GV chuyén hoa tri thirc
khoa hoc, tri thirc chuong trinh thanh ndi dung ¢6 thé day va hoc hiéu qua trong 16p hoc. Phan chung c6 thé chi ra
1a: Kién thte sw pham téng quét, dic biét 1a nhirmg nguyén tic va chién lwoc quan li va t chirc 16p hoc rong 16m,
duong nhu vuot ra ngoai pham vi mén hoc; Kién thirc vé ngudi hoc va dic diém ciia ho; Kién thie vé bdi canh giao
duyc, tir hoat dong ctia nhom hodc 16p hoc, quan tri va tai chinh cta cac khu vuc truong hoc, dén dic diém cia cong
dong va vin hoa; Kién thie vé& muc tiéu, muc dich va gid tri gido duc, va co so triét hoc va lich str ctia ching. Pong
thoi, phan lién quan dén day hoc cu thé (nd1 dung, mén hoc) 6ng d& cap t6i ba khia canh gdm: Kién thire ndi dung
(Content Knowledge - CK); Kién thirc vé chuong trinh giang day (curriculum knowledge), déc biét la nim viing cac
tai liéu va chuong trinh déng vai trd 1a “cong cu nghé nghiép” ciia GV; Kién thuc ndi dung su pham (Pedagogical
Content Knowledge - PCK), su két hop dic biét giira ndi dung va phuong phap su pham, hinh thire hiéu biét chuyén
mon déc biét cua riéng ho (Shulman, 1987, tr 8).

Lee Shulman phan biét hai loai kién thirc co ban ctia GV gém CK va kién thirc su pham (Pedagogical Knowledge
- PK). CK 14 kién thirc vé ndi dung mon hoc, tirc GV phai hiéu dting ban chat tri thirc chuyén mon ma minh giang
day. PK 14 kién thtre su pham chung, bao gdm quan 1i 16p hoc, t6 chirc hoat dong hoc tap, kiém tra, danh gia va cac
phuong phéap day hoc khong phu thude vao mén hoc cu thé (Shulman, 1987). Tuy nhién, Shulman cho rang chi ¢6
CK va PK 1a chura du dé giai thich ning luc nghé nghiép ctia GV. Tir d6, 6ng dé xuét khai niém PCK nhu mot dang
“kién thirc dic thu ciia nghé day hoc”. PCK la sy két hop gitra kién thirc ndi dung va kién thie su pham, thé hién ¢
kha nang chuyén héa tri thirc hoc thuat thanh ndi dung phu hop véi nhan thitc cua HS trong mét linh vuc/mén hoc
day hoc cu thé. Py dugc xem 1a dong gop quan trong nhat ctia Shulman ddi véi linh vire nghién ciru vé dao tao GV.

PCK 1a kién thirc su pham noi dung, tirc 1 dang kién thuc gitip GV chuyén hoa tri thirc mon hoc thanh tri thirc
¢6 thé day duoc va hoc duge. Pbi véi GV day mon Toan, PCK khong chi la “biét Toan” va ciing khong chi la “bibt
phuong phéap day hoc” n6i chung, ma 1a sy’ két hop dac thu gitra hiéu biét ndi dung toan hoc véi hiéu biét vé cach
HS hoc noi dung d6. Trong day hoc ¢ cap s0 cong, cap s6 nhan”, PCK thé hién & viéc GV biét lwa chon vi du, tinh
hubng, biéu dién va cdu hoi phu hop dé giap HS hiéu ban chét cia quy luat day s0. Chang han, GV khong chi trinh
bay cong thire s hang tong quat, ma con biét td chirc cho HS quan sat bang gid tri, phat hién sy thay ddi gitra céc so
hang, gii thich ¥ nghia ciia cong sai/cong boi va lién hé vdi cac tinh hudng nhur tiét kiém tién, ting truong dan sb
hodc lai kép.

2.2. Kién thikc ciia gido vién dé day hoc mén Todn

Nghién ciru vé sy phét trién ning lyc cia GV trong mon Toén, dua trén nén tang quan niém vé kién thirc cia GV
do Shulman d d& xuat, cac nha nghién ctru di xac dinh ba thanh phan chinh trong nén tang kién thirc cia GV Toan
cho phép ho thuc hién vai trd cuia minh mot cach hi¢u qua: Kién thic noi dung mén Toan (mathematical content
knowledge - MCK), PK (pedagogical knowledge) va kién thirc day hoc ndi dung mén Toan (Mathematical
Pedagogical Content Knowledge - MPCK) (Chinnappan va Lawson, 2005). Trong d6, MCK khong chi bao gom
kién thirc Toan & mirc HS hoc, ma con 14 hiéu biét sau vé ciu tric toan hoc, ban chat khai niém, cac méi lién hé va
cach 1ap luan toan hoc. MPCK 1a su mé rong ciia PCK trong bbi canh day hoc Toan, nhén manh kha nang day cac y
tudng toan hoc cu thé thong qua biéu dién, m hinh, vi du, xt li sai lam HS va t6 chirc hoat dong kham pha toan hoc.
MPCK tap trung manh vao déc trung nhan thic ctia HS trong hoc Toan va céac cach thuc biéu dién tri thirc toan hoc
phu hop. Cu thé, trong day hoc chu dé “cép $0 cong va cép s6 nhan”, GV khong chi can ndm vitng kién thirc toan
hoc (tirc 1a kién thirc MCK lién quan dén viéc day hoc cac khai niém cua chu de nay) ma con can biét cach chuyén
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hoa tri thire d6 thanh ndi dung phu hop véi nhén thire cua HS (tirc 1a kién thirc MPCK). Chéng han, nhiéu HS ¢6 the
ap dung ding cong thirc tinh s6 hang tong quat ciia cap s6 nhan ~nhung lai khong hiéu ¥ nghia ctia cong boi va mbi
lién hé giita cac s hang trong day. Khi gip mot ddy so duoc biéu dién bang bang dit liéu hodc trong bdi canh thyc
tién nhu 13i suat tiét kiém, HS thuong khé nhan dién quy luat dé xac dinh day 1a cap sb nhan. Vi vay, GV can biét
cach sir dung nhiéu dang biéu dién nhu bang sd, so do ting truéng, tinh hudng thyc tién hodc hoat dong kham pha
quy luat dé gitp HS hiéu ban chét toan hoc thay vi chi ghi nhd cong thire. Didu nay cho thdy vai trd quan trong ciia
MPCK khi day hoc mot ndi dung cu thé, chur khong chi 1a cac chién lugc day hoc noi chung da dugc dao tao trong
cac truong su pham.

Nghién ciru vé kién thire ctia GV Toan, nhiéu moé hinh tiép tuc dugc phat trién, trong do tiéu biéu 1a mé hinh kién
thirc toan dé day hoc (Mathematical Knowledge for Teaching - MKT) ciia Ball va cong su (2008), trong d6 kién thirc
GV dugc chia thanh nhiéu thanh phan nhu:

(1) Kién thtre ndi dung chung (Common Content Knowledge - CCK) 1a kién thue va ki ning toan hoc co ban GV
can ndm vimg dé giai toan, sir dung dung thuat ngit va ki hiéu, ciing nhu thyc hién chinh xac nhimg nhiém vu ma ho
giao cho HS; déy 14 loai kién thirc dugc sir dung trong nhiéu bbi canh chir khong chi riéng trong nghé day hoc. Nghién
ctru cho thdy CCK giit vai tro quan trong trong qua trinh giang day, vi khi GV tinh toan sai, phat &m sai thuét ngir hodc
gdp kho khin khi giai toan s& anh huong tryc tiép dén hiéu qua day hoc va lam ling phi thoi gian hoc tap ctia HS.

(2) Kién thirc ndi dung chuyén biét (Specialized Content Knowledge - SCK) 1a loai kién thirc va ki ning toan hoc
dac thu danh riéng cho hoat dong giang day, giap GV phan tich cach HS tu duy, nhan dién 16i sai va danh gid tinh
dung dan cua cac phuong phap giai trong nhimg truong hop tong quat. Chang han, khi day hoc cha dé “Cap s6 cong
va cap so nhan”, GV khong chi biét cach tinh s hang hay tong cua ddy s6 ma con phai phan tich vi sao HS nham
lan gitra “cong them mdt lugng khong d6i” va “nhan voi mot ti s6 khong doi”, tir d6 lwa chon cach giai thich phu
hop dé HS hiéu ding ban chét cia timg dang day sb.

(3) Kién thic Ve ni dung va HS (Knowledge of Content and Students - KCS) la sy két hop gitia hleu biét toan
hoc va hiéu biét vé dac diém tu duy ctia HS, gitip GV du doan nhiing kho khan, sai lam hodc cach tiép can ma HS
c6 thé gap trong qua trinh hoc toan. Loai kién thuc nay hd trg GV Iya chon vi du, thiét ké nhiém vu hoc tap va dién
gidi cac y tuong chua hoan chinh ctia HS mot cach phu hop va hiéu qua. Chzing han, khi chon vi du, GV can du doan
diéu gi s& khién HS humg thii va co dong luc; khi giao bai tap, GV can du doan HS c6 thé lam gi v6i bai tap d6 va
liéu cac em s& thay bai tip dé hay kho; dong thoi, GV ciing phai c6 kha ning lang nghe va dién giai nhimg suy nghi
dang hinh thanh va chua hoan chinh ctia HS duoc thé hién qua cach cac em sir dung ngon ngi.

(4) Kién thirc vé ndi dung va giang day (Knowledge of Content and Teaching - KCT) la su két hop giita hiéu biét
toan hoc va hiéu biét sw pham, gitip GV Iya chon, sap xép va biéu dién ndi dung toan hoc theo cach phit hop véi qua
trinh hoc tap ctia HS. Loai kién thirc nay hd trg GV dua ra cac quyét dinh hay chién lugc giang day nhu Iya chon vi
du, dit cau hoi, khai thac y kién ctia HS va diéu chinh hoat dong hoc tap nhim thuc day sw hiéu biét toan hoc ctia HS
mot cach hiéu qua.

Ngoai ra, TEDS-M (Teacher Education and Development Study in Mathematics) la mt du an nghién ctru va danh
gia quéc t& vé dao tao GV Todn, do International Association for the Evaluation of Educational Achievement (IEA) td
chtre thyc hién da tiép can khung danh gia vé kién thirc cia GV theo hai khia canh: MCK va MPCK. Trong d6, MPCK
dugc chu tric thanh ba thanh phan gom: (1) Kién thirc Chuong trinh mon Toan (mathematical curricular knowledge);
(2) Kién thirc 1ap ké hoach day hoc Toan (planning for mathematics teaching and learning); (3) Kién thirc trién khai day
hoc Toan trong 16p hoc (enacting mathematics teaching and learning) (Tatto va cdng su, 2012).

Mic dui céc nghién ctru vé kién thirc ciia GV Toan da dé xuét nhiéu cach phéan chia va cu tric khac nhau, tir mo
hinh kién thirc ctia GV ciia Lee Shulman dén cic mo hinh MKT cua Ball va cong su (2008) hay TEDS-M, song
diém chung déu nhan manh réng kién thirc nghé nghiép ciia GV khong chi bao gf)m hiéu biét vé ndi dung mén Toan
ma con bao gom kha nang chuyén hoa tri thitc d6 thanh noi dung pht hop véi viée hoe cua HS. Trén co s¢ ké thira
va tong hop cac tlep cén nay, nghién ctru nay lya chon phan tich kién thirc ciia GV theo hai thanh t6 chinh gom:
MCK va MPCK, ddng thoi tich hop hiéu biét vé Chuong trinh mén Toan vao hai thanh t6 nay nhiam phan énh 16 dac
trung nghé nghiép ciia GV trong day hoc mén Toan.

2.3. Phuong phdp nghién cvu

Nghién ctru st dung phuong phap nghién ctru li Tuan két hop voi phén tich tai liéu nham xay dung co s& cho viée
dé xuat khung phén tich kién thirc ciia GV trong day hoc “khai niém cap s cong va cap s6 nhan”. Cac tai lidu dugc
khai thic bao gdm nhing nghién ciru nén tang vé CK (Content Knowledge) va PCK (Pedagogical Content
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Knowledge ctia Shulman (1986, 1987), cung véi cac nghién ctru cua Ball va cong su (2008); Ball va Bass (2003a,
b) va Tatto va cong su (2010) vé kién thirc ciia GV toan danh cho day hoc. Céc tai liéu nay 1am co s¢ dé xac dinh
khung ndi dung klen thire can ¢6 cua GV noi chung trong day hoc Toén.

Nguon tai ligu tlep theo dugc st dung bao gom Chuong trinh GDPT mén Toén va SGK Toan 16p 11, bo. Ket no1
tri thire voi cude song. Viée lua chon tai liéu nay dam bao danh gia duoc du vé kién thirc chuong trmh vé cép sb
cong, cap s6 nhan va viée trién khai trong mot bo sach cu thé, dac biét phi hop vi bo sach nay dang duoc lya chon
st dung thong nht ca nude. Trén co s¢ do, nghién ciru tién hanh phén tich ni dung céc bai hoc vé « cap s0 cong va
cap s6 nhan” (trong SGK), ddi chiéu voi khung PCK cua Shulman dé x4c dinh céc thanh t5 kién thirc can thiét cua
GV, dong thoi md ta cac biéu hién cu thé cua nhiing thanh t6 ndy trong qua trinh day hoc cac khai niém toan hoc lién
quan. Méc du Shulman xem kién thirc vé chwong trinh giang day 1a mot thanh t6 doc lap trong hé thong klen thiic
nghé nghiép cua GV, nhung nghién ctru nay tich hgp cac yéu t lién quan dén chwong trinh vao hai thanh t6 CK va
PCK. Cach tiép can ‘nay gitp tép trung phan tich day di kién thire cia GV trong viée hiéu va t chue day hoc khai
niém cap sb cong, cap sd nhan trong boi canh Chuong trinh GDPT mén Toan 2018 va khong tich kién thiic chuong
trinh ra mot cach hoan toan ddc lap voi CK va PCK.

Trong qua trinh phén tich, nhém nghién ctru da thao luén véi hai chuyén gia c6 kinh nghiém (da bao vé lun an tién
si, cong bd hon 3 bai bao khoa hoc vé chu dé kién thire cia GV Toan) vé khung phan tich kién thirc ciia GV n6i chung
va khung nay duoc cy the hoa trong truong hop day hoc “khai niém cap sb cong, cap s6 nhan”. Chiang han nhu nhiing
kién thuec lich str vé cap s cong, cap s6 nhén, nhimg sai 14m va khé khan thuong gip cua HS khi hoc vé cac khai niém
nay, cac dang biéu dién toan hoc lién quan va yéu cau cua chuong trinh da dugc sw thao ludn, phan bién sau sic va chinh
sura, bd sung (bang 1). Két qua phén tich dugc tong hop thanh bang m6 ta cac thanh 6 kién thirc, ndi dung kién thirc
cn co cua GV, biéu hién cy thé trong day hoc “cép s6 cong, cap sb nhan” va minh chimg twong timg tir SGK.

2.4. Két quad nghién ciru
2.4.1. Pé xudt khung phdn tich kién thirc ciia gido vién trong day hoc khdi niém cdp s6 cong, cdp 56 nhén

Tur nhimg trinh bay ¢ trén, trong nghién ctu nay ching t6i dé xuét khung phan tich kién thire ciia GV trong day
hoc khai niém cap sO cong, cap s nhan bao gdm hai khia canh (nhur d trinh bay & trén) bao gom CK va PCK. Két
qua dé xuat tom lugc nhu dudi day (bang 1):

Bang 1. Khung phan tich kién thirc ciia GV trong day hoc “Khdi niém cdp s6 cong va cdp sé nhdn”’

Thanh tb Noi dung kién thire Biéu hién trong day hoc cp s6 cong, cip s6 nhan

kien thirc can c6 cia GV j gdayfioccap ons, cap
Hiéu khdi niém day sb, Gidi thich dugc y nghia cia cong sai, cong bdi; phan biét duge quy

L A A SO luat cong 1ap lai va quy luat nhén 13p lai; giai thich duoc vi sao mot
cap s cong, cap sO nhan
diy s6 1a hodc khong phai 14 cip s6 cong hoic cap s6 nhan

Hiéu cau trac quy lut va
cac dang biéu dlen cua | Giai thich duoc mbi lién hé gilra s0 hang trudc va sb hang sau; ban
cap sb; hiéu mdi lién hé | chét truy hdi va cong thirc tong quat; chuyén doi dugc gitra bang sb
gitta ddy sO, cong thuc | lidu, 101 van, cong thirc va dd thi; giai thich dugc mdi quan h¢ gitra
truy hoi va cong thirc tong | s6 hang trudc va sO hang sau trong day
quat
Hiéu moi lién hé gitta cap | Lién hé cap so cdng véi ham so bac nhat va cap so nhan vai ham s6

Content A e g , o, LA < , I \ s
s0 vdi cac ndi dung toan | mii; gidi thich dugc cac hién tuwong ting trudng tuyén tinh va ting

Knowledge . ; A K 1
(CK) hoc khac truong theo cap so nhan

Hiéu y nghia thyc tién cia
cap so

Giai thich dugc, lay vi du, bai tap Vé céc hién trong tang truong, cac
bai toan tai chinh 14i kép, dan so, tiét kiém,.. bang mo hlnh cap so

Hleu va giai thich lich str va cac vi du “tiéu biéu” vé cp sb cong, cap
s6 nhén trong lich st.

Hiéu nhiéu dang bi¢u dién
toan hoc

Chuyén doi gilra bang so liéu, cong thure, 101 van va do thi vé/lién
quan dén cap so cong, cap sO nhan

Hiéu vi tri, vai trd va
mach lién két cua chii dé
cép s6 trong chuong trinh
moén Toan

Nhén thirc va giai thich, lién hé duoc khi can vé vi tr, mdi quan hé
gitta cac khai niém cap sd vai kién thic vé day sb, ham s6 (ham s6
mil, ham s 16garit), gioi han déy so, tong cua cap sb nhan lui vo han,
tich phan, bai ton x4c suét l3p, phan phdi hinh hoc
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Hiéu kho khan va sai lam
thuong gap ctia HS

Du doan, ndm duoc HS ¢6 thé hoc thude cong thuc nhung khong
hiéu ban chit quy luét; kho chuyén tir day s cu thé sang cong thire
tong quat; kho khan khi tinh tong ctia n s6 hang; kho nhan dién cép
sO trong bai toan thuc tién

Biét Iva chon vi du va tinh
huong phu hop

St dung bai toan tiét kiém, tang truong dan s0 hodc 1ai suét dé hinh
thanh khai niém hodc ¢6 thé lay vi du tir ndi b moén Toan

Biét str dung linh hoat cac cong cu nhu bang so, so dd ting truong,
d6 thi, md hinh tryc quan hodc tinh hubng thue tién dé giup HS nhéan
dién quy luét ctia cip sb

Biét st dung cac dang
biéu dién ho trg HS hoc

Pedagogical | .z, x . . Biét to chirc hoat dong cho HS quan sat sy thay doi giita cac s6 hang,
Bict t0 chuc hoat dong N A . R Y-
Content Kham phé quy TuAt mo ta quy luat bang 101, phat hién dai lugng khong doi, khai quat
Knowledge pha quy fug thanh cong thirc
(PCK) Biét dit cau hoi va dan dat | Sir dung cau hoi goi ma dé HS giai thich quy luat thay vi chi thay s6

tu duy vao cong thirc
Biét str dung cac vi du co ban, pho bién, gan giii (nhu guri tiét kiém,
ting trurdng dan s, sé lwong vi khudn hodc bai toan xép ghé) dé hinh

thanh khai niém

Biét két ndi tri thirc toan
hoc véi thuc tién

Hiéu yéu cau can dat va
dinh hudng phat trién
nang lyc cua chuong trinh
dé t6 chuc day hoc phu
hop

Tur khung dé xuat & trén, két hop v6i cac phan phén tich trong muc 2.4.2, c6 thé xay dung hé thong cau hoi va
nhiém vy danh gid nham xac dinh mirc d6 hiéu biét va nang luc van dung kién thirc cia GV trong qua trinh day hoc
chii @& nay. Trén co so d6, bd cong cu s& dugc khao nghiém va diéu chinh nhim bao dam d tin cy, tinh gia tri va
kha nang phan dnh ding déc trung kién thirc nghé nghiép cua GV Toan trong day hoc cap sO cong va cap sO nhan.
2.4.2. Phan tich chi tiét vé kién thirc danh cho viéc day hoc cdp s6 cong, cap s6 nhdn

Phn tich tién trinh noi dung va cdc hoat dong, kién thirc lién quan (CK)

Noi dung day hoc “cép s6 cong’ trong SGK mén Toan I6p 11 (b0 Két ndi tri thirc véi cude song) (Ha Huy Khodi
va cong sy, 2023): Noi dung day hoc vé ‘cip s cong” dugc xay dung theo hudng tir cac tinh hubng thue tién c6 quy
luat “tang d¢ dA ”. HS trude hét dugc tiép can thong qua nhimg vi du gan giii nhu s ghé trong nha hat tang thém mot
so lugng ¢b dinh & mdi hang. Sau d6, cung véi viée - quan sat va so sanh cdc s0 hang lién tlep cua day gobm tit ca cac
s0 tu nhién 1é xep theo thtr ty ting dan, HS dugc dan dit nhén ra “ké tir sd hang thtr hai, moi s0 hang déu bang )
hang dtmg ngay trudc nd cong véi mot sd khong doi”. Trén co sd d6, SGK hinh thanh dinh nghia “cap s6 cong” la
day s6 (u,) thoa man hé thirc u,, = u,_; + d, voin > 2 trong d6 d 1a cong sai ciia ddy. Sau d6, cac khai niém tiép
theo 1a s hang tong quat va tong ctia n s6 hang ddu. Cong sai d = 41 — U,, duoc xem 13 dai lugng dic trung cho
muce tang hodc giam déu ciia day so, dong thoi phan 4nh toe do “bién thién tuyén tinh” ctia hién twong. Tir cong thire
truy hoi, HS tiép tuc kham phé quy lut dé xdy dung cong thirc s hang tong quatu, = u; + (n— 1)d, véin = 2
tirc 1a chuyen tir viéc mo ta quy ludt sang biéu dién mo hinh tong quat. Tlep theo, thong qua hoat dong ghép cap cac
sb hang dau va cubi, HS hinh thanh cong thirc tinh tong n s hang dau cua cap sb cong theo mot trong hai cong thuc:
Spn =3 Z[2u; + (n — 1)d] hoic S, = w Noi dung nay khong chi gitip phat trién tu duy quy luat va toi wu
hoa ma con tao co s¢ dé giai quyét cac bai toan tich Ity trong thyc tién. CAc bai toan c6 ndi dung thyc tién dugc dua
vao bao gom: mo hinh xép ghé trong rap hat gitip HS nhén biét truc quan tinh chét “hiéu khong d6i”; bai toan tién
luong hodc gia xe 6 t0 gitp HS hiéu vé ting truong tuyén tinh va lap ké hoach tai chinh; cac vi du vé dan sb ting
thém mdt luong gan nhu khong d01 qua timg nam giup HS phén biét gitra tang trudng tuyén tinh va ting truong theo
cap s0 nhan (sau nay); bai toan vé cau thang vao chleu cao cua bac cau thang, san nha;.. Dong thoi, trong sach co
phan hudng dan v€ vi€e tinh tong cua n sO hang lién tiép bang may tinh cam tay. Khai niém cap s6 cong lién quan
dén céc kién thuc vé day s, ham s bac nhat, phuong trinh bac nhét, quy luat tang tuyén tinh, toa do diém trén duong
thang, bai toan dém va tong hitu han trong dai so. Tong n s6 hang dau clia cap s cong lién quan dén phép cong don,
bai toan tinh nhanh, bai toan dém va tu duy tong hiru han trong dai s6 va giai tich.

Biét thlet ké hoatdong hoc tap nhdm phat trién ning lyc md hinh hoa,
giai quyét vin dé va giao tiép toan hoc

122



Tap chi Gido duc (2026), 26(sb dac biét 3), 118-125 ISSN: 2354-0753

Tuong tu cach tiép can khai niém cap s6 cong, sach tiép can khai niém “cap s6 nhan” theo huéng hinh thanh kién
thire tir cac hién tuong thue tién co quy luat “tang hodc giam theo ti 1&”. HS dugc tiép can khai niém thong qua cac
tinh hudng gan giii nhu lvong chuyén gia vé cong ngh¢ thong tin tang theo phan trim qua timg nam (5%), va day sb
nhu (un) véiu, = 3.2". Tir viéc quan sat moi quan hé gitta 5 sO hang dAu tién lién tlep cua day, HS duoc dan dat
nhén ra ring ti s giita hai s6 hang lién tiép luén khong doi, va di t6i dinh nghia “cép sb nhén” la day s (uy) thoa
man hé thuc Uy = Up_q.q,VOIN = 2 trong do6 g 1a cong bai. Tlep d6 1a cac khai niém sb hang tong quét va tong

clia n sb hang dau (twong ty nhu véi cap ) cong). Cong bdi g = Z“ duoc xem la dai lugng dac trung cho murc

tang hodc giam theo ti 1¢ cua day s, phan dnh tdc do ting truong theo ham mi cua hién twrong. Tir cong thuc truy
hoi, HS tiép tuc kham phd quy luat dé xdy dung cong thirc sb hang tong quat cua cap s0 nhan dudi dang u,, =
u;q"7, véin = 2 vaquado chuyen tir viéc mo ta quy luat sang biéu dién tong quat. Tlep theo, thong qua viéc phan
tich va b1en d6i cac tong co cau tric lap theo ti 16, HS hinh thanh c6ng thirc tinh tong n s6 hang diu cua cip sb nhan:

Sp = w voiq # 1. Noi dung ndy c6 ¥ nghia quan trong trong viéc phat trién tur duy mé hinh héa va giai quyét

cac bai toan thyc tién lién quan dén ting trudng va tich Ity theo cap s6 nhan. Cac SGK ciing dic biét nhan manh mbi
lién hé giita cap s6 nhén vo6i nhiéu hién tuong trong doi séng va khoa hoc (trong cac vi du va bai tap) nhu: vé ting
luong theo phan trim ¢b dinh (chtr khong phai mot khoan ¢b dinh); ti 1¢ ting vi khuén; phuong an tra luong (tra
luong tuyén tinh hodc tra lrong theo phan tram); ti 1¢ giam gia tri cua may ui; toc d6 tang truong dan s theo phan
tram; ti 16 thudc trong mau; ti 16 phén doi vi khuén E. Coli;... Nhu véy, c6 thé thay, cap s6 nhan khong chi dugc tiép
can nhu mot dbi tuong toan hoc thuan tlry ma con nhu mot mé hinh quan trong dé mo ta cac qué trinh bién dbi trong
tw nhién, xa hoi va doi song. Khai niém cap sb nhan lién quan dén cac kién thirc vé diy so, Iy thira, ham s6 mil,
logarit, quy luat tang truong theo cap s6 mil, phép vi tr trong hinh hoc va cac bai toan gidi han, chudi sb trong giai
tich. Téng n s hang dau cta cip s6 nhan lién quan dén liiy thira, bién ddi dai s6, chudi hinh hoc, gi¢i han, tdng vo
han va cac mo hinh tang truong hodc suy giam theo ham mi.

Tém lai, c6 thé thdy mot s6 két qua nhu sau: (1) Hai khai niém déu duoc tiép can theo hudng di tir tinh hudng
thue tién bang sd liéu va hinh anh tryc quan trude khi hinh thanh cong thire toan hoc; (2) Hoat dong hoc dugc du
kién t6 nham gitp HS quan sat, so sanh, du doan va phat hién quy ludt cua day s0, qua do phat trién tur duy, nang lyc
mo hinh hoa toan hoc; (3) HS dugc rén luyén kha nang chuyen doi gitra nhiéu dang biéu dién cua day s6 nhu mo ta
bang 10, bang gid tri, cong thurc truy hoi va cong thirc tong quat nham phat trién nang luc md hinh hoa toan hoc;
(4) Noi dung “cap sb cong va cap sb nhén” dugc xdy dung theo dinh hudng lién hé v6i cac md hinh tang trudng
tuyén tinh va tang trudng ham mi, tao nén tang cho viéc hoc ham sd, giai tich va cac timg dung mé hinh hoa trong
kinh t&, khoa hoc dit liéu sau nay.

Phn tich vé khé khan, thach thire va luu y trong day hoc (PCK)

Nhiéu nghién ctru trong gido duc Toan cho thiy HS thuong ¢6 xu hudng hoc cac cong thirc vé day sb, cap sb
cong va cép s6 nhan theo hudng ghi nhé thu tyc hon 12 hiéu ban chat toan hoc cua quy luat. Didu nay din dén viéc
HS c6 thé ap dung cong thic tinh todn nhung gap kho khan khi giai thich y nghia ciia quy lut hodc két ndi gitra cac
sb hang trong day. Dya trén nhirng quan sat ban dau, nhiéu HS 16p gap kho khan trong viée hiéu bai vé chii d& nay,
chang han la gap nhiéu kho khan khi xay dung cong thire tong quat ciia diy s6. Mot sb HS khong thé phan biét gitra
day s6 cip s0 cong va cap sb nhan gap kho khan trong viéc xac dinh cong thire cho s6 hang tht n, va khong hiéu
khai niém tong ctia mét day sb (Nuraini va Imami, 2025). Nhiéu HS van gip kho khin trong viéc giai cac bai toan
vé chii dé day s6 va chudi s vi cac em chua thé hiéu dugc cau hoi hodc sir dung thuat ngit, dan dén viéc khong thé
chon cong thirc theo diing yéu cau ciia cdu hoi (Khairullah va Heriyana, 2023). Nhiing kho khin nay cho thay sur
hiéu biét ciia HS vé cac khai niém toan hoc trong ndi dung niy van can dugc nghién ciru thém. Dong thoi, vé mit su
pham, vi€c day hoc thién vé thi tuc va luyén tap cong thirc lam han ché su phat trién hiéu biét khai niém cua HS
trong cac chi dé dai sb va ham sb; nhiéu HS chi tip trung vao thao tac tinh toan thay vi hiéu cac quan hé toan hoc
(Qetrani va cong sy, 2021) déc biét 1a phai chu trong can than dén cac giai doan phat trién kha nang hiéu biét cua HS
(Hiebert va Lefevre, 1986). Hon nita, can c6 cac chién luge hoc tap huéng dén viée hiéu cac khai niém hon, ching
han nhu céc phuong phap kham pha va thao luan va GV can cha y hon dén cac mo hinh 16i ma HS thuong mac phai
dé cung cap hudng dan ph hop hon trong viée hiéu khai niém diy sd (Nura1n1 va Imami, 2025).

Dong thoi, HS ciing gap nhiéu kho khan khi van dung kién thirc vé “cp sb cong va cap so nhan” vao cac tinh
huéng thyc tién. Chang han, Yusup (2023) di chi ra HS thudng ling ting khi chuyen céc bai toan ngir canh thuc té
thanh biéu thirc toan hoc phu hop, dic biét trong cac bai toan diy s va cap sd (Agustiani, 2021). Nhiéu HS c6 thé
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thue hién phép tinh nhung khong thiét 1ap dwoc mdi lién hé gitta bdi canh thyc tién va cu tric toan hoc cua cap sé
dan dén viéc giai quyét van dé thleu tinh khai quat va thiéu y nghia toan hoc (Agustiani, 2021). Cing ) thém van
de ndy, Baidoo va Ali (2023) cho rang, HS thuong thiéu hiéu biét mang tinh khai niém vé cac biéu thuc dai s6, nén
GV can chu trong giai thich ban chat va y nghia toan hoc ctia bai toan thay vi chi huéng dan cac thii tuc bién doi va
tinh toan. Do d6, GV cén ting cudng st dung cac bdi canh thyc té, da dang hinh thtc biéu dién, cong nghé va hudng
dan siéu nhan thirc dé ho tro HS tiép can va giai quyét van dé hiéu qua hon. Ngoai ra, ¢6 the 6 mot kho khan khac
14 HS nham lan gilra tang trudng tuyen tinh va tdng truong theo cap s0 mil. Khi hoc cap 50 cong va cap s0 nhan,
nhidu HS chua phén biét rd ban chét ciia “hiéu khong doi” va “ti sb khong dbi”, dan dén viéc 4p dung sai mé hinh
toan hoc trong cac bai toan thue tién lién quan dén ting tm(’mg.

3. Két luan

Nghién ctru nay cho thiy day hoc chi dA & “clp s6 cong va cip sb nhan” khong chi doi hoi GV nim L ving kién thirc
todn hoc ve ddy s6, quy ludt tang truong tuyén tinh va ting trudng theo cp s6 mii, ma con cin c6 hé thdng kién thire su
pham ndi dung déc thu dé chuyen hoa céc khai niém toan hoc thanh ndi dung hoc tép phu hgp véi HS. Khung phén tich
dya trén cach tich hgp kién thirc vé chwong trinh giang day vao CK va PCK dugc dé xuat trong nghién ciru nay phu
hop khi phan tich kién thirc nghe nghiép cua GV trong day hoc chu aé ndy, va c0 thé sir dung & phan tich cho cac chi
dé khac trong mén Toan. Két qua nghién ctru cting chi ra rang ndi dung “cap s cong va cp sd nhan” trong SGK Toén
11 duoc thiét ké theo dinh hudng phat trién nang luc md hinh hoa toan hoc, tu duy thuat toan va kha ning chuyén doi
gilra nhiéu dang biéu dién toan hoc, qua do tao nén tang cho viéc hoc cac ndi dung tiép theo nhu ham s6 md, 16garit va
giai tich. Trong day hoc “cip sb cong va cap s6 nhan”, GV can chu trong t chirc cac hoat dong giup HS phat hién va
giai thich quy luét thay vi chi luyén tap ap dung cong thuc Vi€e sir dung cac bang sb liéu, so do tang truong, tinh huong
thue tién hodc nhiéu dang biéu d1en toan hoc khac nhau can dugc xem nhu mot thanh t6 quan trong dé h6 trg HS hiéu
ban chat cua “hiéu khong doi” vi “t s khong d6i”, ddng thoi phan biét duoc ting truong tuyén tinh va ting truong
theo cap s6 mil. Bén canh do, GV can quan tam nhiéu hon dén cac sai 1am va khé khan nhén thirc ciia HS, ddc biét 1a
xu hudng hoc thude cong thirc nhung chua hiéu méi lién hé gira quy luat day sb va bbi canh thue tién.

Két qua nghién ctru cting gop phan khuyén nghi diéu chinh chwong trinh dio tao GV theo hudng tang cudng phat
trién PCK theo timg chu dé cu thé ctia mon Toan, trong d6 chu trong ning luc phan tich sai 1am HS, sir dung va
chuyen dbi cac dang biéu dién toan hoc, thiét ké hoat dong kham pha quy luat va két ndi véi thue tién trong day hoc.
Sinh vién su pham can dugc trai nghiém viéc thiét ké cac tinh hudng day hoc nham phat trién kha nang két ndi giita
thuec tién, tri thirc toan hoc va tri thirc day hoc. Pdng thoi, phat trién chuyén mén cho GV/sinh vién su pham Toan
théng qua phan tich video, nham xac dinh va phén tich cac sai 1dm hodc kho khin ciia HS trong qua trinh giai bai tap
ciing c6 thé 1a mot chién luge phi hop nhdm nang cao PCK cho GV/sinh vién su pham Toan. Han ché ctia nghién
ctru 14 chua kiém nghiém danh gia vé hiéu qua ciia khung phan tich di dé xuat. Cac nghién ctru tiép theo ¢6 thé trién
khai xay dyng dé klem tra, danh gia, tir khung nay duya theo mo hinh dé c6 cuia TED-M dé danh gia vé kién thirc ctia
GV trong day hoc cap s6 cong, cap s6 nhan, ciing nhur cac cha dé, khai niém khac trong mon Toan.

Loi cam on: Nghién ciru ndy duoc tai tro boi Quy Phat trién khoa hoc va céng nghé Quéc gia (NAFOSTED) trong
de tai ma s6 503.01-2023.04. Nhom nghién ciru tran trong cam on Quy NAFOSTED da tai tro' va Truong Bai hoc
Gido duc - Pai hoc Quoc gia Ha Noi da ho tro chung t6i thuee hién nghién ciu nay.
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