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100 loaves of bread are to be divided among five men. The men’s five
shares of bread are to be in arithmetic progression, so that consecutive
shares always differ by a fixed difference, or A. Furthermore, the sum
of the three largest shares is to be equal to seven times the sum of the
two smallest shares. Find A and write it as an Egyptian fraction.
(Problem 40)

Recall that the hegat is a unit of volume. Ten heqat of barley are to be
distributed among ten men in an arithmetic progression, so that
consecutive men’s shares have a difference of 1/8 heqgats. Find the ten

shares and list them in descending order, in Egyptian fractional terms of
heqat. (Problem 64)

An estate’s inventory consists of 7 houses, 49 cats, 343 mice, 2401 spelt
plants (a type of wheat), and 16807 units of heqat (of whatever
substance—a type of grain, suppose). List the items in the estates’

inventory as a table, and include their total. (Problem 79)
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Merzbach, 2011
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A
v gtagtastate] AFE 7wke g2 3=d(Cooke, 2013; Burton, 2007),
frEgd et <dE8>E FJE2E o 723 JyEoew FdE& AF HAAs
Aol o} o] EAt= A S mElAoR AP B Ao] B
Fe Aot} olelgk wiA st A, ) 22~ At 7FEH & o®
Ao FEE AAGoA wiFsteE Y-S FEsteta A sk ARl
ofvet oS @ ol nhFele sHS sl stE 5o dadd 93|

T MEL AHEH o2 AFHo] 147 T elaetastate]
S ®l Nicomachus®] <AF& <9+ (Introduction to Arithmetic)>, 34 7]
Diophantus®] <2F&(Arithmetica)>l A% +49 7do] SA3sit). <Ak

> ME ey 2 FETAV T8I E ok (Sesiano, 2012).

16. We wish to find three square numbers which are also in proportion

rir
o
0,
o,
2

3) A71A 5 4945 53t (Burton, 2007).
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such that the subtraction of the first from the second gives a square
and the subtraction of the second from the third gives a square. (Book
VI

<)

g, 5641717 =ol A= 84} Aryabhata’t Fi&otat =3l
19] A A <olz]obulE]ok(Aryabhatiya)>E A w3l th o] A7)
Ao T FoArEo] ozl dHA AR AAR, 25 JHE ok F
HE A9stie AafAA &t (Boyer & Merzbach, 2011). Boyer
Merzbach(2011)= 3k o] A=}l o8 1Hd7tA o] A& 8°fFst1
g Aok Aol A <opglolntE|of>7)F fEEl = <AE&>3 fFAbstt
stdom) o] H gk T A JofgotutElof>= Ik FEALolA oW
g Y&Eo gFAMAEA A= T AR 2 5 UE
ot 4 7MdL <otg|opntE o> o M= UEtU=T, AT Aol A
9 & Aote Al WHIA AAY, A FES ol Fox
Aede] dwtakE et WRel tFo X v (Boyer &  Merzbach,
2011). <ofgloputE]of>7F H&-8 Bl = F(mensurational) T8l A AF&-
5l7] €13 A (Boyer & Merzbach, 2011)9S ¢
SFrstol A wiFshs s B
AolAeS & F Utk A=A E £ NI AlAA ¥ As
Lo 43} Bhaskara’} A3t <#hvlE](Lilavati)> 9
Al A E Y SHleE lde Edsta At (Boyer & Merzbach,
2011). 144171 ¥+ Madhava’} ©]11%, 91%=9] Kerala Aol o] @
“Agde]= staH(Keralese School)”7} 543t o5& dE& H %3
o T2 SHFEY #HS ddst A4S U7 E 9t (Boyer &
Merzbach, 2011).
Al Nicomachus®] <At&Edm>0 2 FolowH <4l
4 Zmuke] Boethius7b gt & W sto] FAAIHA = ¢4 713 A
=AM SFsHAl "t 183 WY E Boethius®] b= 12417] $
A gl gasy gty 23U 2E ke 7 E2AR7F H
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st of A o] @3S wWhol ofgte] WAMERFE SQlX-olgpH|ol FA
(Hindu-Arabic numerals)9} AIMFH S <3]a o|FJE Alglo}, 18] x &
o o] F7tE AdstdA] el AEEHAR bEAAE Hao
(Burton, 2007; Cooke, 2013; Karp et al, 2014). 1= o]2]3F AAE 2
4L st 12028 1LEF9l Pisa® Eolet FAlAS A A

o
82 FoAS HolFE gElol® ® <AMrA(Liber Abaci, The book of
calculus)>E A <3t tH(Burton, 2007; Karp et al., 2014). <AF{kA] >0
= 7124 74 MdH YEUAFE o] 55 A 5L(Sigler, 2003), ©l
T 2 Aldle] E3hE ARIES 918 w3 AE(Libri d'abbaco) tf
Foll= 4 Ade] A HAHKarp et al, 2014). o] Fol & A}
AL EFAAHRule of Three), 24 52 /Md3 dEo S 2 5H
T4 M-S FE AGAQ 2o wWetd A, S Ak wapAd] F
Z5o] gfh(Karp et al, 2014). AAZ Farol A 1947|744 aldpA =

o] &H AT WH AtEuFok 19A4774HA A E GEFS vHA
(Karp et al, 2014), 16773 Z%o] Z7Fd Cocker? 2ts nl3bA

(Cocker’s Arithmetic)dl = 524<E, SHFE Mdol s AAT

[29 T3] Cocker®] w#pAlol] vepd 525+E 7 (Cocker, 1738)

[Z28 I -4] Cockere] n3pAlo] el SH|F=A 7l (Cocker, 1738)
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Dilworth(1762), Emerson(1851), Milne(1895)%©] # <3t Cocker ©|%
o] Ak AAoME FEE T Jlon, T4, FHlFdE B 19 F
S U5 =3 #dg FA7E FE o] FATh ol wiA stol], Ay
Fotus #Age] vlzga #F F de=HEQ, 201D wWE wS3HA
(Meraner Lehrplan fir Mathematik)ol Al &= S3<-d 3 SH)4+4
stal 78hd (Obersekunda) 4F< (Arithemetik) 750 8842 ¥
i 5’5] E‘ﬂ]""d«] A9 rekstar AAARD HAE E HHA
SEHEE AT CEFd, 201D, W= 27 wUbE A
‘53_}51 SHANE dA F£d sdo]  EZ3FE S (International
Commission on the Teaching of Mathematics, 1911), ©]% og] H9
wEHRG Wt LAqE 4 NI %Eaﬂﬂ WEHE O R {4 H o
Al olz2A HAA. et & n =Ry A4", 55 gt
T X3 oA @A mFetE WS FASE ALY A s b
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R ﬂﬂrﬁoﬂ 01‘%*-71] -
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= MEA ABeskr] A7A = e vA
== A2 Adeltar of7)7]= ok
9A 2l o &, Zu g (Marquis de I'HopitaDo] 23 Hxo wx&3}
WA = 1696 d el 53 T o] Aol el ® &3 v Boyer, 1959).
I'Hopital®] aL#bA o] =gtofl digh Ade /g AHES 344 %o
Aoy wA7E FREA M, o] 7|3kl A oM = w A 5ol
S5y gFox 7 Y tHKarp et al, 2014). 53] Z#@gx
= 18/‘1]7] Eakls E%i g Fol TPt AAVE FHEHAA H AR
L St (Karp et al, 2014). 18024
Lacr01x7} X‘]E?} n) A58t walo A s mRe AyAel Zh )
Ha A oA 7|2 9t (Karp et al, 2014). A o] Al7] HAo
M B2 A9olA SA44Q a5 AAE 7HAL A=, TRl
35 %‘%‘3—}17’—9/] wEWgol mAEes 277 E ST Karp et
7}01]"1 T otalol A T AR
A=dl, dHlE ZolAld
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Aol Wk MEe A HAE 7|2t olF 2 AFA v
AEer A s WA 387 = A tHKarp et al., 2014).

1941717 A9 &g =Fo] EHojAof ks A3l 2 AA A ol f=
Ztg st e &5 LA FEus A Yol tigk 897 o
BetAl doAutAl =HAnk olwje] Fa 37 F st WA
ot 15 FEeuEe] HolArth(Karp et al, 2014).

JdAoME FIAAZREY M LT/ HAsA =1, Royal College
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& 9%xo] ANEAHKarp et al, 2014). Perry:= Glasgowol A 7] & &
British Association 3] ¢]o| Al m] % 38te] 7]
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v o] TjxAAowmA HARE S840 =S FUATHKarp et
al., 2014). o]w Perry: wEATE =3 =3}

gk =9 glo] AAAoR =3 JdS A% & tH(karp et al,
2014).
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ﬂ%-ﬂ%%% SR S Wrieta WsE AlQksA
a1, o] W Kleine “H] &9 o3|z S8 FHS =4 e A9
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ARG ¢, 2016), o] W, d=e] AW key stager= <3 M-4>
o} Zt}

<E M-4> 99 ghd key stage

IS ) e shd o S-2lvket Aok g
key stagel 1-284d
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key stage2 3-63td
key stage3 7-98hd =%
key staged 10-118hd s

2015 MAwSHAA et A7 APHE A7) G5 FEuLFd A
S5 wS AL key stage 37} 20134, key stage 47} 20143 7Y
A wsIgolh(FA R 9, 2016). key stage 3, 494 73t o &
(Working mathematically) Al 7}A]10E& thF31 sk 8024 td Yy
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(Probability), & 7l(Statistics)E T4 0.2 AP E-o] tpFojz}. 7zt o
FAR A A AZ=xoJoF = FA W& (Subject content)S i

2o 7 Udsld oy key stage 1&29] 3 n§HA FA7F 475 o]

X], key stage 39 3% n53g TA7F 9F| o] A], key stage 49 3}
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AX Alst 713l Ofqual(The Office of Qualifications and
Examinations Regulation)ol| Al F3#stA vk Al o] 53, A5 8 49,
B7F 71EE AAstaL AA Al Ald, Ad, Ay FRE Fdets
e AR FQs W& 570]H, o] F Pearson Edexceloll 4 A @ 3}=

| gote Zlog duA dudd, HHF, 2016).
o] w, Ofqualdl A= F=Fo et AS-level? A2-level2 7o &£
AAskH, o] = o FulKo A WrE=A] o]stofof g wH AL of] A
T} 5o Heo oate] JiRIE R MdYste] stgdte FIhuE-olth
o]% AIHAl A2-level Al §AIF St st FF] FoHS o

W stgsta gstel AsterlE @AY, gHE, 2006, 48 5

Pearson Edexcel®] 7% #&Fol oz} 7t Sa,-dy SHF4F
BB Maclaurin ¥, Taylor <, u,.,+fnu, ., +g(n)u, =h(n)ZEe

Azt e Fold o]Z7|17HA] e £ T4 2 grMdE WE 8a
2 A A g (Attwood, Pledger, & Wilkins, 2008; Ofqual 2012). Pearson
Edexcel®] W& d9o] A7fe A (Specification - GCE Mathematics)
¢} Ofqual(2012)ell A1 AAIgE B4 W8 Fo] e EA A= GCE

A-levels 913 Fotusgol H3xet HAE wWAst gloew, GCE

A-levels 913 d5ES WHEH SFA7IE LEades W et
A2 R553 FASE A2 & 5 Aok o] W, vAE 2 53

7Y SFHAL SEUeete oAzt Zolrh Y. dxue g7 2
R RS o MRS key stageol A tFA ki, GCE
A-level &4 tET). Attwood, Pledger, & Wilkins(2008)7} #| < 3t
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o] A Ao d&|A Further Pure Mathematics 1914 Ut Further
Pure Mathematics 2914 Maclaurin w7, Taylor =% Y&t

Edexcel®] Fo35 FA3 +49 #d Y& <F M-6>3 £

<3 M-6> Edexcel® +<¢ ##H Y&
25 T4 #d e

Core Mathematics 1 E

Core Mathematics 2 | HFE ¥ &, SHIFEY &8, T F
Further Pure 7l % 2, AFE, AAFTY &, 714 F
Mathematics 1 Ao g A A
Further Pure 2H(differences)®] WHE o] &3 AL F3
Mathematics 2 9] 3, Maclaurin 559 Taylor &

A Eukel o] e A& FFEo| sl wEba e FH9
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5) AAE wsyAHo|th(AA 3], 2014). National core curriculum for

upper secondary schools(2003), National core curriculum for basic
education(2004)2 7]F o2 AF=9 A= EAd nSs 19, 2o
S (basic education) 9%, 3% 8tal(general upper secondary school) B
v A4 gtil(vocational institution) & 3@ f-gupetel A
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51l (basic education)®] 3+ National core curriculum for basic
education, 1% %al(upper secondary school)Z 93k National core
curriculum for upper secondary schools® o] shd-H 2 A Al &Y
AfdE=9 2505 7798 d guete] Fstule] s g

<GE M-7> Ad=e] wgHAR shd
o & o
WS A oa 2 vket gkA) ek
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1-6 2%
basic education
7-9 75
eneral upper
g pp = e
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= .
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Abstract

An Analytic Study
on the Concept of Sequence

in School Mathematics

Park, Je-ho
Department of Mathematics Education
The Graduate School

Seoul National University

The learning contents related to the sequence in school mathematics
were recently reduced and changed with revising the curriculum
under the flow of reducing the number of learning contents. In the
2015 revised curriculum, there were changes related to the
introduction of calculus, and the deletion of mensuration by parts
could have a practical impact on the learning contents related to the
sequence, but the unit of the sequence in the curriculum was no
different from the previous curriculum. In particular, although the
curriculum document emphasized various pattern experiences in the
sequence unit, there was a question of whether the contents of the

sequence unit or textbooks that had undergone continuous content
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reduction could support this. Meanwhile, while prior research of
sequence in Korea was actively addressed as a subject of teaching
and learning research, it was hard to find a study that focused on
the educational value of sequence and adequacy of organizing units.
Therefore, under the problem of losing the original value of sequence
in school mathematics, research on the educational value of the
sequence, including why the sequence was selected as educational
content, was needed.

The purpose of this study is to explore the concept of sequence in
school mathematics, starting with the question “Why do we teach and
learn about sequence in school mathematics?” and to open the stage
for discussions on redefining sequence positions In  school
mathematics. Through historical analysis, the educational value of the
sequence was explored, and a comparative analysis of the curriculum
was conducted to investigate how the value was reflected in the
domestic and foreign curriculum. This study also paid attention to
one of the results of value reflection, “purpose of learning”, and
conducted a textbook analysis on how textbooks were organized
under the “purpose of learning” stated in the curriculum. The results
are as follows:

Based on historical background, this study was able to propose
“experience of pattern and generalization” and “basic concepts of limit
concept and infinite series” as educational values of sequences,
respectively, “the algebraic value of sequences” and “the analytical
value of sequences.” The 2009 revised curriculum showed that it
aimed at the analytical value of the sequence rather than the
algebraic value of the sequence, and the 2015 revised -curriculum
mainly reflected the algebraic value of the sequence through the

“Introduction”, which serves as a purpose of learning. Even though
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the method of introducing calculus has changed so that it is not
related to the sequence, the fact that it maintains a statement that it
is the “basic concept of differential and integral” about the “limit
concept of sequence” was confusion related to the sequence shown in
the 2015 revised curriculum. Also, the fact that the 2015 revised
curriculum maintained learning contents and achievement standards
the same as the 2009 revised curriculum, was another confusion
related to the sequence shown in the 2015 revised curriculum.

Like Korea, in Japan, Finland, and the United Kingdom, the role of
sequence i1s weakened in the introduction of calculus. But instead,
they focused on the algebraic value of sequence in learning contents,
unlike Korea. The curriculum in Korea showed a relative lack of
learning content related to various patterns. Also, it was difficult to
find confusion in the Japanese, British, and Finnish curriculum, unlike
in Korea. Textbooks lacked the opportunity to experience various
patterns of natural and social phenomena emphasized for learning
purposes, and most of the patterns students face in textbook
problems were based on artificial contexts that were difficult to call
natural and social phenomena.

Based on the analysis, this work draws implications for the concept
of sequence in school mathematics. First, discussions on the
reconstruction of the sequence unit need to be made by referring to
overseas cases such as Japan, Finland, and the United Kingdom,
along with the value of the sequence. Second, discussions need to be
made on the direction of re-statement of curriculum documents that
can be interpreted for purpose of learning, taking into account the
value of sequence and the purpose of mathematics education.

In the future, follow-up research will be needed on how concepts

of school mathematics were selected for educational content and
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therefore what can be proposed for the educational value of the

concept.
keywords : sequence, history of sequence, educational value,

value of sequence, purpose of learning
Student Number : 2019-26232
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