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An Analysis of Students’ Perception of Mathematics through Club Activities
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Abstract

To foster creative and convergent human resources required for the fourth industrial revolution, our
school education needs to be changed. This study, therefore, adopted club activities rather than classes as a
creative experiential activity that allows for free exploration with less burden of learning. Using club
activities, this study aimed to examine how the students’ how to increase their interest in mathematics, and
how to improve their negative perception of mathematics. It was also explored whether club activities can
help students enhance their learning ability by changing the perception of mathematics. To this end,
students were offered an opportunity to engage, various types of activity-based classes and cooperative
learning activities such as watching movies, special lectures, overnight camping, math festival, and a visit to
the National Institute for Mathematical Sciences. As a result, students’ interest in mathematics has improved
and their perception of mathematics has changed that mathematics is not intended to produce a result, but a
process of thinking. By seeing and experiencing mathematics is being used in diverse areas, students have
also realized how useful mathematics is. Group activities were found to help students experienced the
ability of cooperative learning and confirmed that the perception of mathematics has changed positively.

Key words : Creative experience activity, Club activity, Cooperative learning, Awareness of mathematics
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application and last year’s math grades of the focus

Math Grade (1st/2nd

Target Characteristics Motivation of Application
semester)
Specialized in dancing until middle Because math grades were Math
school. Joined an arts/physical club in about average in middle (5/4)
Student A . . . .
the first year of high school. Not fully school even without studying Highest grades for
interested in studying. hard math
) .. Because
B's top priority IS. quy r?SUItS' Hz.ts ® B wishes to pursue an
strong sense of individualism. Entirely .
. L academic path .
focused on entering a university and Top of the school in
Student B . . of natural .
actively involved only for matters . . all subjects
. science and math is the
related to school grades. Uncooperative .
foundation of the natural
for matters not related to school grades. .
science.
Likes to have fun and decorate the
appearance. Has an extremely low
. . . . Math
concentration during class, finding it Because Student E wants to 6/6)
Student C  hard to sit for an hour and has to go join the club and C wants to
. L Grades 5-7 for other
to the toilet or chat. Class participation follow Student E. .
. subjects
is also low due to a lack of
understanding on the reason to study.
Has a clear goal to specialize in
computer engineering. While excellent in Math
self-directed learning, lacks the ability to Because math will be helpful
. . . . , . @/
Student D learn collaboratively and deliver D’s in pursuing D’s academic
.. Grades 1, 2 for other
own opinions. Extremely shy of path. .
subjects
strangers and does not approach others
in advance.
Wishes to become a math teacher. Because E wants to Math
Student E Introverted and unskilled in expressing experience the usefulness of (/1)
opinions and emotions, but has a strong math and let E’s friends Grades 1, 2 for other
desire to be changed. know the fun of math. subjects

- 1247 -



shgtol vheFgt B B wadel ok A WE 5o BES APl SHYse 2
Foto] Folgl At sjdst= Zlol ARt el U HuME AAsglon ol Ro}
ohdg WA s stk wa, el Y Fol BEAE wESlth
2 = o R
=~ = =

<Table 2> Annual club activity programs

= Month ~ Theme Description

= H Mar The Professor’s Beloved
B35S EF3 44 2 98 JES uE A7E Apr. Movie days Equation, Ferma’s Room, Cube
A dEiFoes Belo] du g A4 ¥ 2
_ - - _ N Saturday
bsh T W, S 7B sk el May special Lectures and experiences
n28 FE590S A 74 aleh S F lectures
2 Bk a2 2% ZAlE Aalsl= 3= Lectures and math-related
of S/ ARE FHu AR Fuske E, Jul.  Math camp h
nerd A9, 9, BE S B9 45 o e rosearches
eju Mat R .
T W3le}l 1 oA S8k s 914l WElE S F J. et Booth activities and various
°p- estivaliesti math-related experiential tasks
A7 EAssn, val ’
<Table 2>} o] B & ol 13] 9% &% e tviies and var
clu ooth activities and various
LA k2 e) 3|2 A3 =9 Oct. . Lo
2 AR 718 Al T presentation math-related experiential tasks
39 B4 Foll Fotel7t A w0l &go] A% contest
Hgitk ol Foje £ Wy @ Foly HA Ula“& Experiential tasks on
= A=A AT sokel &F2 Al Oct. technology  OVereence through math and
Q) 34gels A B 5 Qe dFaA festival
of e Foll dTviAl & ofFd #B-o] Field trip
[ = = = to th . . . -
o] Hols ML Fto] kg s Sl NZtioneal Discussion with mathematicians,
S A 5 QA 2L Fr} 5€3 7€ Dec. Institute for experiential tasks on math &
= . science technologies
= RER 199 FrEgEaATAE W Mathematic £
#ol olel Feate) HAs B 1 A% al Sciences o
_ - _ _ _ Presentation of mathematical
ARES Sl Setell st FeAkse] Azt Dec School learnings from various activities
RS 7S AR olopr|at Fdtef| ffgh festival to the students
gy A2y Feko] f-8A4S o 713E AlYs) LD Research Writing a research essay on
. - ti lated
Sy 283 1087 12€¥ele 7 AYe] 4% ec. essay cred l‘éfitﬁoﬁ;e;i:llzzczeae
= 7= €} o H sl T 2~35F s N .
A4 R veer Heshs Bt ol Report on  Report of impressions, looking
st Ao WHIE AT AU wpA e Dec. club back the 10-month journey of
2 13b7] 7| aal A3ol 7= sw oA activities  creative experiential activities.
H}l »9] 2238 IMTE Hslod sk =
149 dZ Y BEE 7H§O]':] ﬁo—wu S =i %]—%@3] ‘4’]%‘316‘—]—}@%9] i@_%% H]’%_Q_i
FE 9 o] T, ddE AA g Ay 1A= = olslo] B
2}, Ao BREg Rol7] flate]
2} 0] A o] =3 AIE (AT Tsh S QA F
th 3 ]—|1_ _l_‘—l Aa(aesT X)) 2 oO]' ;g%gq g—%oﬂ ‘—H—‘:ﬂ' _1;]__—]1/\19,]_ 7HBEJ %%X}—E’ _
Ak Tk G99 BE T FUE W A L e mee aae na 6ldn B3
i . _ _ = = = e =
3 dsad, 57, 19 29 AE, 8 4, A

- 1248 -



Solz| #52 £ 8
A ST rpA o ® AA AT AlF
o]7] 98 A7 dAES] 19 |zt
ol dsl ATAbr i AdE xﬂ%é}fﬁ
A7} epdet] At idatEe] Brrs 7
A5 3FA

Guba (1985)7} A|AIgH 41
AT Ads AT A7
stglon, A5 oAz FH
A 3} W o] Sy E AL
ﬂ}%‘zi 57 <]
= AH A

Sestol] CHEE ol4f wis} o
1. ==stol| Ciet SO0|=5 =0/7| ¢let &=
ol =2M
= =1
349 - 93 & w2 T
344 g3t § w5 Tl Eo}ﬂ °olF
oz o] Aol gl eI FEE AH

Hoo WA g o 4 44 %‘36}—;
EiAl ol F shiolmm F8te] gk A
S g3t o g ARty S o] 48RS of
HstAY FHHsHA o) 76, Eolg
gEo e dsptgow sk ot
27} QA EkA] Ha uE £ 5
sk Lol 2
A Agstux o
w3 A gae
= zsl—/xgo] )8 A

Folus &

o]

o) o
1o =

F

!
‘*Q

B
ot

i*}'ﬁﬂiﬂ

OlZy™ Of0E FOW OO 408 [OIQL 4OLQ LITH KIF EAFONYJ OLOFTHL YOI Xabig)
%]. o1 %mi sﬂ " o oso.\;] EMCIEINLM‘ (%] éﬁt qus s o L‘% é %DIM
§@ G132, LN #Q 4Op Ko Y OOI Ohy CHE XmIgONh OIy £0pO1 AWM Qo
" {{O}]E iﬂ_ o&g, HIOI 60‘0! ﬁ]ﬁ qlm LA ]1‘3 NI!BP] !:E ‘EDI g Cr
g Mo 91012 qu Eo L LTP) 4n ﬂdé & Qoim EE Ogmq::'

1] Part of Student A’s movie review on
Fermat’s Room.

[Fig.

[Fig. 1]01]1\1 ?‘;L/\g AE= 93} _/n:oﬂ /\sko] olth
© A5 Agede ola i & gldva k. o)

AR JRPY T OFR mEoE Fo] £

T

- 1249 -



_O,L’
o oy
i)
2
-
o
o
L
rlr
o)
L
2
=)
30

8 H
oz N 4
X
X
s
d
N
o
o
2 =)
M X 2 P 3% o> o

o (I

ft, 2 % oo 32
(o]

o
o
o
o —
Yo

i

SN

=
_O,L

K

s

=
o,

o 4 m
2 v

no =2
o
=
T
K
¥
1%
N

o 1
FVU
4
o
=2
o
BN
>~
=

uies
oty e o
T
ot
B
A
[*]

ol
2
2
N
N
>
g =
o
32
o &

o

ofol
=)
il
il
2
EY)
P
=2
e >
>

4
Lo
o
s
rJ

> oo N
o, o

oy mT —

ok

Z

ot
o 1o
L)
o,
=
N
)

o

1> o

R
b
1o
>

=3 -

gt 2 2o 89 o vl
a Aol Fol AuF FolAX Y FES F
al A otel el 2nA S mHe HolF
7] At

WAL Bk ool

WAL : “ofE D] e

SHY A “SHAZE ARZIEH A2 of2f 48t HHojSo|
Hzote] YA 48t 2HS0|, Fe2s v
A7 $8tg 2oiFD SolM M2 S
ol & Ugiofe.”

WAL “SHMATE 28 HS BOIM siLie sl
7]}9-?"

st A ofEks Al AIgolR. Ab| XA X2l

st oirSo| Blo| ALY £} Bl XE 5 5
| 2247 sl AMO|s 2 27| e
[Fig. 2]°14 St BE FB2°Y3} o)A
A AL 98 Axw Bl sb 2A) 3
Ao B5E Btk ggo] A sidelr 2
3 Ao HMglolgte A dd dZe Ax
HEsI T nab el EAR EAS FE= 2o

Sefoleti AZstaL o] el Qg ol 9

Avht AT YARYAR, FBE 7
F A7) W3E noFr 48 B4

A& Hal s
o

Of Of01§ YOI AOLKFLOI BOROIA ALOKLET QIOW FACH A1 OO JHAE [ @ OfLAN
LIC QW LI Of0r 401 AKZLOI [ YME] OO0 meNEO! oI PRAE 3 Qo[Ck,
13 OBig RO OHLIGKIDH APUOHY PR 4 JAKL Quotoic OfF CA
BHDOIOK Ol OfQION L PMEO | & QlL Y POJCH, O PRAE OJ0ION LIQL LOLKHE
oi2f oI JOIUBIM XDIQIN raL § & GJO|2 O OforL OIMQ 4ojor A Lagol
LKQL O OFLIZF LIH 4 OION Of 4 OL AORQ KADIQIW Xb OHG OONOf Y YLK,
T Of OJOIOIM OO AOLKETH OLELIL HEQ O QIOF HIKLQR Off KpNON Qojct,

[Fig. 2] Part of Student B’s movie review on
Cube 2.
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[Fig. 3] Part of Student D’s report of impressions
after the Saturday special lecture.
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[Fig. 7] Part of Student A’s activity report on
Jeju Math Festival.
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[Fig. 10] Part of Student D’s activity report on
Math Festival.
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[Fig. 11] Part of Student A’s activity report on
Math Festival.

zae] ARo
=

\__‘LJ_‘I

[Fig. 11]°1A4 48 A&
= FHlEhs AAeE s

i%z‘sﬂt

Lo yE Ay
)

v

A
=17

WA CHESSERES AZoz SN, P4, &tn
SRR DY ojzirte?
st G “ssto] 2Nt ofT RAREHL. =Lt

8ol chst 14 wist o
BaRole. 23 4%l (R8)”

WAL A SAXIPA olZol shace] siol=
2 982 FUsner

S CotUl. Setsil ZRE dtsl olFls A
EEL dfe”

A sEolE B2 g¥e Fych Fule. of
SHS 0k 222 ofEIter”

S C A S0l Ze HTS0l A s
out sie. MRsEE M| UM M
o= £x7 227 elgriSe. JuH HE
stef 2 Alziso| #alg ¢m MEshe 2
27 AEPIE 5T EU0lR.”

MAF: “T0lS. @S B0l JHE 7lolol e A 2ol
o gigter”

sty G “eldalo|8S 0183 UYolse. T3t N
gisol UigolEs BolMe, Ssloly o
AFAN ARE0(2 OlopI3tn D B
42 9ol of, 221 A ofx 43 2
= Eof2. 4"

ol Betel 74 AstS B o]
oAre] AYL AAS PBoEM, TS
A Aee] #2200 W9, s HA
ol 25 Fotel BECIA o7 vhba
& Fgate] A sl BolEe] @A @ A
= Ffeldith gu FAS 8 4wl T2
I vt geolM ool &EHA JaE
TEo ARACE degoEM, JATER
Stofl thgt A2jo] gHAor W F JUES
S ahoict.

FAE 19 G2 BE BES T 59

- 1257 -

ol

2 Wshg Al nok

P

gl

MOy X oox o9 i rlo o

sH=d &g =7], 571, #7019 EE



<student A>

Early
period

The student lacked engagement due to math grades lower than other members.

The student volunteered to take the role of the club head with too much ambition for club activities.
The student’s role of the club head was limited to movie preparation, communication with the teacher
and text messaging the club members.

The student lacks communication skills and the perception of math is hard to be discussed.

Middle
period

From July, the student started to collect books and information first and later offered them to the
club members.

The student focused on acting as the club head and checked upon what are needed to the club
members.

During the September activity, the student focused on sharing with others and provided explanations
in a way that can be understood by visitors.

Latter
period

The student had no confidence in the future academic path before, but decided to become a math teacher.
While the initial motivation to join the club was because math grades were better than other subjects,
the student gained experiences about math’s usefulness and how to communicate with math. The
student demonstrated a positive change in the perception of math.

<student B>

Early - The student feels uncomfortable with any elements that interrupt the study.
period - When a friend asks a question, the student gives an answer specific only to the question.
- From continued special lectures and activities, the student demonstrated an attitude of finding
Middle answers through communication w.ith friends and approached (?thers who were strugglir.lg..
period Changes were observed from learning to find answers to learning to understand the principles.
- The student used to wait for beverages to come, but started to pour beverages into paper cups
and hand them out.
- The student looked for the principles and asked questions to the teacher for matters that the
student doesn’t understand or wants to understand.
Latter - The student demonstrated a change from self-understanding and self-resolving to sharing and
period thinking together in learning math.

During the December activity, the student collected all the garbage in the gym, threw it away and
cleared up the place together with Student E.

<student C>

Early
period

The student cannot focus on studying and is afraid of math.

Middle
period

During the July activity, the student was worried about causing harm to other members due to the lack
of math competency. The student started to look for things that the student can do including information
search, setting an example of cleaning up the surroundings, etc. and gradually became actively involved.
The student also got extremely excited from the sense of achievement gained from the process of
thinking together in search of answers, which would have been impossible if attempted alone.

During the September activity, the student memorized the entire script which was to be presented
to visitors. The student did not understand the script at first but was able to understand it thanks
to the explanation (help) of the friends.

Latter
period

The student experienced that there is no need to be afraid of math. As a result, the student actively
provided assistance to other friends so that they can experience and get to know the same.
There were further positive influences on the student’s study.
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<student D>

The student treated math as a tool required to study the targeted major and was actively involved
in learning math. While the student was excellent in self-directed learning, the ability to deliver

Eejiroldy the opinions was insufficient.

- The student sat alone and participated in club activities without any conversation throughout March.

- The student’s only conversation was giving answers to the teacher’s questions.

- During the July activity, the student seemed extremely nervous about collective activities but soon

Middle got engaged by collecting information quickly using a computer because the student liked it much.
. - Through various activities and experiences from the earlier period, the student understood the
period . . . . .
existence of math in other areas and its usefulness and demonstrated changed view and attitude on
math.

- The student regretted not having approached the friends first during the December activity.

Latter - The student showed an attitude which had not been observed until July as the student tried to be

period considerate of others by asking them to experience the booth first and worked busily to help
others to make progress with their activities.

<student E>

- Having an introverted personality, the student was in tears with frustration about being unskilled in

expressing opinions and emotions. The student stays beside Student C and just listens to the
Early members.
period - During the Movie days activity, the student explained in a small voice, sitting on the seat, the
things others were curious about. The student prepared information materials for the second movie
in advance and shared them with the friends.

- The student was not sure what to do during the July activity, but soon found a way to develop
the research essay based on the math knowledge and started the collective work by collecting

Middle matefials‘ The student would clean. up dirty trash without a word and showed an attitude of
period offering whatever the student owns in advance.

- During the September activity, the student provided commentaries at the booth in a way that can
be understood by visitors. When it was time for cleaning up the booth, the student ran to other
booths and helped others after being finished with our booth.

- In July, the student was dragged to the front to present in a shaky voice. During the December
activity, the student explained the club activities so far to visitors and teachers and demonstrated

Latter an active atti.tude of leading the experience by sharing the concepts the student figured out as well
period as fun experiences.

- After the festival was over and the place had to be cleaned up, the student said the booths are not
separate and all of them are ours to stay to the end and clean up the garbage in the gym. Other
students who were heading back home returned to clean up the place together.
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