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Abstract

Stepping into the beginning of the fourth industrial revolution, we need new mathematics education plans and
policies to foster talent in people for future. Investigating the present condition and teachers’ perceptions of
mathematics education in schools is an essential process in making mathematics education plans and policies that
reflect the periodical changes and social needs. Thus, we developed a survey to investigate teachers’ perceptions
and present condition of mathematics education, conducted the survey for teachers in elementary, middle, and high
schools, and analyzed the results of the survey. In this study, focusing on the results of the survey, we
interpreted the results and provided implications for mathematics educational policies. Through frequency analysis
of individual questionnaires and crosstabulation analysis between questionnaires, we could provide mathematics
teachers’ overall perceptions of mathematics education and basic information on the conditions of mathematics
education in the schools. In addition, the findings of this study suggest that policymakers should consider the
followings when developing new mathematics education plans and policies: having the proper number of students
per class, reducing non-teaching work, supporting teachers’ expertise in evaluation, improving Internet access and
technology equipment, supporting the school administrators change of perceptions of mathematics education,
retraining teachers in the active use of ICT or technological tools, and supporting students having difficulty
learning mathematics.
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[Table 1

]

Contents of survey on the present conditions and

teachers’ perceptions of mathematics education

Area Contents
e Positive changes in school depending
on mathematics education policy
» Efforts to improve students’ affective
characteristics
¢ (Changes of students who have
difficulty learning mathematics
¢ Conversation with students about
learning mathematics
e Student-centered mathematics class
* Efforts to improve evaluation
methods (Process—focused
assessment)
e Usefulness of manipulatives
(teaching aids) in mathematics class
A. e Efforts to use of manipulatives
Perc (teaching aids) in mathematics class
eptio | * The use of contents of EBSMath
n of site in mathematics class
Math | * Usefulness of mathematics
emat experience program (Math festival)
ics ¢ Mathematics learning supporting
Educ system for students
ation | * Management of Mathematical club
e Teachers' participation in
decision-making on mathematics
education in school
e The extent to which school has
enough mathematical manipulatives
(teaching aids)
¢ The goal of teaching mathematics is
to solve and utilize real world
problems
¢ Teachers help students realize the
value of mathematics
¢ (Conduct project-type statistics
lessons for 1% grade of middle
school
* Teachers’ main activities for
students’ successful learning
mathematics
e Main types of teaching and learning
methods
B. e Plans to enhance teachers expertise
Statu | * Improvement plans for better
s of mathematics class
Math | * Activation of in—school Professional
emat Learning Community
ics ¢ Mathematics teaching hours,
Educ preparing hours, paper working
ation hours

e Student counseling related to
learning mathematics

* The school administrators’
perceptions of mathematics education
and supports
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[Table 3] The result of chi-square test on the use of
technological tools in the mathematics classroom by school

level
How often do you
use ICT and
Technological tools
(Algeomath,
GeoGebra,
Tongramy, etc.) in Tcl)ta X2 P
math class?
Occa|Freq
Nerve sionajuentl Alvsva
ly |y | ¥
Ele [Freque
men| ney | 36 | 28| 4 | 0 |68
tary
schi o5 |5291412| 59 | 0.0 |100
ool 0
MidFrnquue 731 [1736| 416 | 86 [2969
dle FEEY
sch 100.
ool | % 1246585140 29 |7
GenF
eralf 7948 669 1 930 | 199 | 29 (1827
Hig ncy
h
sch| % [366/509(109| 1.6 1%0-
ool
VQC
gepatioffredue 113 1 gy | 7 | 3 | 205
lr1al ncy
io Hig
€' h
vel % |551(400| 34 | 1.5 |10
sch| 7 : Yo <1 0 [170.1
ool 15]:000
Spe
cial Freque
pu| mey | 44| 61| 14| 4 |123
TPOS|
ed
Hig 100
h | 9 [358/496|11.4| 33 0
sch
ool
Self
“goffrequel g | 110 | 20 | 6 |205
vern ncy
ing
Hig
h 100.
oh| % [337(537| 98|29 |7,
ool
chqy“e 1662(2947| 660 | 128 |5397
Total
% |308|546|122] 24 1%0
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[Table 4] The result of chi-square test on the use of [Table 5] The result of chi-square test on the use of

technological tools in the mathematics classroom by teacher age technological tools in the mathematics classroom by
How often do you teaching experience
use ICT and How often do you
Technological tools use ICT and
(Algeomath, Technological tools
GeoGebra, Tongramy,/Tota| 2 p (Algeomath
etc.) in math class? | 1 | X GeoGebra,
Occa|Freq Tongramy, etc.) in|Tota| o
Ne;ve siona|uentl Alvgfa math class? 1 | X | P
1y y y o
cca|Freq
Freau o5 1915 | 85 | 10 | 375 Neve Gion [uentl] AW
204 ency T ally v ays
% [17.3]57.3(22.7| 2.7 [100.0
Frequ Less Freque
I i 410 | 1024 286 | 48 [17683 Less ey | 180 | 548 180 | 19 | 927
5
F:fu 23215791162 2.7 1000 vears| % |19.4/59.1[19.4| 20 [100.0
Ao qu 529 | 951 | 177 | 32 |1689 hfloreF
g 409 than [Freque
e o [313]563]105] 1.9 [100.0 5 | ncy |236|940| 152 27 1955
233.9 years
i;ecqvu 621 | 724 | 104 | 35 [1484] 68 |00 less
50 than s 1947(565[15.9| 2.8 1100.0
9% [41.8]488| 7.0 | 2.4 [100.0 10 ’ B D e '
F ﬁars
reau 37 1 33 | 8 | 3 |81 ore
04-E0CY than chqyue 296 | 452 | 109 | 21 | 808
0O,
% |45.7140.7] 99 | 3.7 [100.0 vears
Freaul 66019947 660 | 128 |5397 Te 1558
Total FEIEY ach "M % |280{55.9|135| 26 [100.0
% [30.8|546(122| 2.4 [100.0 inglyears
Ex[More 293
PeT| than [Freque .
AR, A7) B ICT 2§94 w7 38 4% 0| 15 | ney | 20| 468] T4 | 191820 fg47) 000
ce
o Aol2 Wyl WAALL AN PG WA logs
Qe Feol7] thelA AP v 1CT 2 335 hanl o5 [31.6|57.1| 90 | 23 [100.0
S 838 AroMx w3k Al vyl wa gy vears
B More
ZICT % #8H3 =H(dAems Nexue Eag
o ’ . than freaud 17 | 969 | 46 | 7 | 498
v 5)8 283k del Aok shAd daA x? 3 o
S A3 A3 [Table 5lolA & & d%0], X2 =27 less
e 030470] T GO FELS 002 Uyt o] o tggn % 35.3|54.0] 9.2 | 1.4 [100.0
FT 0ol wARe] Ao whEkA 8 FYAIE vears
ICT 9 24 78 2eshe o fo0@ Ho)7t More 101 585 | 670 | 99 | 35 (1389
e dEY. 58 A7l o7 845 1CT ° 4
AE AL B F 9y, Ao [CT 2 28hy = Frequel; 66010947| 660 | 128 5397
- e et Total [ ncy
= @ 283k e YEuT % 130.8]54.6]12.2] 2.4 [100.0
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[Table 6] The resuit of F-test on the school administrator's
perceptions of mathematics education and support by school type

Sg;n Mean
Sepmr df ngar F p
es
1) Betwee
Perception n 7894 | 1 |7.894 [13.466 .000
of the |groups
importance| Within |3162.5 5395 | 586
of groups| 38 )
mathematic 3170.4
s education Total 32 5396
Betwee
2) Support| n |61.619] 1 [61.619/94.709 .000
for finance|groups
for Within [3510.0
mathematic|groups| 51 5395 | .61
s education Total 35675.6 5396
3) Support|Betwee
for human| n (29.909] 1 (29.90945.130| .000
resource |groups
and Within [3575.4
organizatio|groups| 37 5395 | 663
n of
mathematic| Total |%92"3) 5396
s education
4) Support|Betwee
for n (36989 1 (36.989149.181] .000
facilities |groups
and space | Within [4057.6
for groups| 15 5395 | 752
mathematic 4094.6
s education Total 04 53%
5) Support [Betwee
for n [46.745| 1 ]46.74568.627 .000
cooperation| groups
between |Within|3674.8
school and|groups| 00 5395 | 681
local 37215
community Total 45 539%6
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[Table 7] School administrator's perceptions of mathematics
education and support by school type(Descriptive statistics)

1) Sugl))ort 4 5)
Perceptil 2) for Support|Support
on of Support human f-Qr- for
the for FESOUIC facilities|coopera
School |importa fmfa?ce e and and b Elon a
Type | nce of t% organiz spf)ace € \ﬁzeel
mathem[M 28 Mation of| 1OF | SEhOo
atics | atCs_ | othem! mathem| and
educatiol educatio . atics | local
0 N loducati Oeducatio commu
n n nity
Mean| 2.96 2.68 2.58 2.58 2.38
Natii N | 3732 | 3732 | 3732 | 3732 | 3732
Mal sp | 738 | s02 | 810 | 864 | 833
I
blic Rang| 3 3 3 3 3
Mean| 2.88 2.45 2.42 2.40 2.17
) N 1665 1665 1665 1665 1665
PVl s | 824 | 816 | s23 | 874 | 808
Rang) 5 3 3 3 3
Mean| 2.94 2.61 2.53 2.52 2.31
N | 5397 | 5397 | 5397 | 5397 | 5397
Tl sp | 767 | 814 | 817 | 871 | 830
Rang) 5 3 3 3 3
2. eaAte] Fetagol w24
1) stulgol #3F 2016-2018 4=8tulAbe] Q14 w3}
F3 ke Fetge] B A4S A 99
AAE B QTS Fgug 0 9o MR An
6o AAE Fotmele] o4 24 Assh Hwsll
woh o] otage] B 4ol Fol @ EAES
WINES A N6 Foud A4 b A% 5
DES £ SAS PPOE AAF Lehel AR
2, #3 ae $omg 4 94 2 a7 2
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[Table 8] The results of 2016 and 2018 survey on

A A gnen e Wb F WA geth
=

o= 2016 T-alg sty 2AF Ao}

mathematics teachers’ perceptions of mathematics education(2016 & 2018

Common questionnaire) (Unit: %)
2016 Result 2018 Result
Sch
216 & 018 ool | Comele | Mostly | Moy | Tt s Conple | sty | MosY | Blot &
Common Questionnaire | Lev| true of | ¢ O | true of | " of | true of | U6 O | true of | of
el | me/my Hll MY | me/clas | me/clas | me/my Hlle MY | me/clas | me/clas
classes | C1aSS€S ses ses classes | C1aSS€S ses ses
I dthink that ma}ghe{natics E 20.6 60.3 19.1 0.0
education in schoo
changes positively M 19.2 585 20.3 2.0 13.6 61.4 22.2 2.8
depending on mathematics
I try to improve students’ | E 279 66.2 5.9 0.0
mathematical knowledge
as well as their affective M 358 585 5.2 05 35.2 57.2 6.6 1.0
domain such as interest
and confidence. H 20.3 63.3 149 15 20.4 62.4 15.0 2.2
(Studlent—tcentered lesson E 279 515 20.6 0.0
exploratory or
collaborative activity) is M 244 .7 20.2 0.7 23.6 53.1 22.3 1.0
more important than
teacherf(l::)entered lecture. H 9.9 434 43.0 37 114 40.8 43.9 39
I try to improve E 26.5 64.7 8.8 0.0
mathematics evaluation
methods (conducting M 27.1 65.7 6.8 04 30.9 63.1 55 05
rocess—focused
gssessmem), H 15.3 63.9 192 15 18.0 66.4 139 1.8
) E 22.1 16.2 33.8 279
1 manage mathematical M | 184 | 185 | 425 | 206 | 226 | 234 | 363 | 177
’ H 24.6 286 35.3 116 25.2 315 31.9 114
The number of students
who have difficulty E 19.1 456 324 29
learning mathematics has
decreased compared to M 8.7 35.3 49.8 6.2 6.5 34.7 50.2 8.7
tslé}elolf)‘fg;réfj}flg of the H | 42 232 | 5719 | 146 38 | 246 | 571 | 146
Within a recent week, I | g 235 | 441 | 265 | 59
have had conversations
with more than one
student about learning M 2.4 46.8 24.6 32 277 49.7 20.1 25
Eﬁ%h%lar%fm{gg more H 27.1 454 24.0 35 26.6 494 20.3 3.7
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I utilize mathematics E 235 | 544 | 206 | 15
leammg(supportmg o)
system (peer mentoring
for students who have M 21.7 46.1 285 3.7 23.0 475 25.3 4.2
difficulty learning
mathematics. H 164 443 34.0 53 175 50.2 27.0 5.3
I have experience of E 10.3 17.6 36.8 35.3
using contents of
EBSMath site in M 63.3 279 6.7 2.1 52.3 36.3 8.1 3.2
mathematics class. H 20.3 32.8 329 14.0 8.2 34.5 34.8 22.5
I thil’l}( that mathematics E 32.4 52.9 14.7 0.0
exp@rler)lcc progfralmfl (math
festival) is useful for
spread of positive M 372 53.0 84 14 309 55.3 12.0 1.8
perception of
mathematics. H 32.7 55.6 9.8 2.0 22.0 575 16.7 3.8
Now I conduct
project-type statistics
lessons for 1% grade of M 45.3 32.5 20.1 2.2 35.4 45.6 16.9 2.2
middle school.
E: Elementary school, M: Middle school, H: High school
rha AZeHE ALE Brke A ou @ 1006). A7 4 o) ke 484 BES T 4 o
SA, B9 FYnTE 4 FA FUS TG £3 Sole] 29L SAEY AN G ® ohyz 4
L Bge] u5RuF WA SF F MY Ee WSS 98 JUd P AL £ Y 1908 AZHEE v
AAPE SHo] agvdA 1¥x guiE wiEda,  FFe didolrh
S asstud B 20169 Boh A S4 FUS FA4 OAA, 58 gl ojegs e o] hd 2 X
aHA @ethe BRI (R A griet de %A o fAAPsve S¥] 2FdaES 65%(1HETHe
grhe] hE Ao 59, 20183 1FdtuweAe  § T¥he] ke wAE S 2 Hoh 8 ggelA
R%(1HA edrkel dd 28A bl Ik wAE oEws Ae o] HAsivta e v Al
A FA ARG o FHE FaAdte AE FEuFUAE 7 59%, 72%(18A] griet AE 1A
4 4 drh o= thE Fulgel HlE wff- =& HjEo]  gdthel ke wAE Shd % B 8 Skl o] %
o ashde e 7oA £ Bo] s At & A o] PaEA ot Sk o= 2016
A& YERdt W AL Aol dnk g2 ool F- 1 F g ol A
AR, 2018 ZAFA = 20169 ZAMIA Bt #A4S oHs] 8 oA oEwS Ae T Hgo] T
AR7 & e Jo g RS e ule =EEn d 29 3A WA S UEha ek oek #ds)
I gHe AE5TuE WAk Hgo] A, w¥aA] of FuFdtug BT 8 g oy A A
BEUE Y HERE A AwdoR Fousdu & 9% g A T BE A2E Age] glojA 2016
R 0169 Hoh oAgH SHES 2okt 18 B 20189 sAAL] SR(ETel wlg 1gtho]
thel vl ge] T7He 2N o B wAF 3 gy A g o2 YEhygth
ARS8 wHakn 9 % 4 ek o4, 48 491413kl EBSMath AolE9] Zelxg
A, 01693} 0180 LE FoEoleE £95m 9 BEF Ho] ke By o) SFUE W Aol
A e FERuF WA M) MY 7 AR, @ At ugth EFswan astugdde 7
201693 Hl3] 2018l F-iestug BT F8hsof 72%, 571%0°l 7V7h8 WA} EBSMath Abo|Ee] Z2H ==
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[Table 9] The results of 2018 survey on mathematics
teachers’ perceptions of mathematics education(only in 2018

questionnaire) (Unit: %)
Com
pletel Most | Most Not
y oy
Sch tgle true not true
2018 ool of of true of
Questionnaire | Lev| - / me/ of | e Jc
el my | me/c
my lasse
class class | lasse S
es es S
[ think that =\ g | 426 | 515 | 44 | 15
mathematical
manipulatives M| 377 547 7.0 0.6
(teac)hing : : : :
aids) are
usefal in H| 167 | 598 | 208 | 2.6
mathematics
class. T| 286 | 569 | 130 | 15
I try to use E| 382 | 588 | 29 0.0
mathematical
manipulatives | M| 353 | 559 | 84 | 05
(teaching
aids) in H| 120 | 492 | 353 | 35
th ti
lase AHES 1 [ 951 [ 530 | 200 | 18
Our school
provides E| 235|515 | 235 | 15
teachers an
opportunity
to actively M| 251 | 543 | 173 | 3.3
participate in
decision H| 183 | 543 | 228 | 47
making
related to
mathematics T | 221|543 | 198 | 39
education.
I think that
mathematical E| 88 | 426 | 456 | 29
manipplatives
(teaching M| 84 | 318 | 463 | 135
aids) the
school has
are enough H| 51 | 284 | 485 | 180
to use in.
mathematics | T | 69 | 304 | 47.2 | 154
class.
1 think that E| 426 | 529 | 44 0.0
the goal of
teaching M| 290 | 53.7 | 150 | 24
mathematics
is to help
students use H| 186 | 553 | 214 | 4.7
mathematics
to solve real
world T | 246 | 544 | 177 | 34
problems.
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I think that E| 515|471 | 15 | 00

teachers

should help M| 529 | 458 | 1.0 | 03

students

realize the H| 417 | 55.6 2.1 0.6
lue of

e thematics. | T| 480 | 501 | 15 | 04

E: Elementary school, M: Middle school, H: High school,
T: Total
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