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ABSTRACT

In this study, we explored factors that affect high school student’s affective attitude on mathematics with respect to the school
mathematics instructoin, school mathematics assessment, mathematics textbook, private mathematics education, college entrance
and career, and social atmosphere. Considering students’ grade, major, academic level, gender, and school location, 1,029 high
school students participated in the survey. To analyze the survey results, descriptive statistics, t-test, ANOVA, and chi-square test were
conducted using SPSS ver 29.0. Results are as follows. First, generally, college entrance and career and school mathematics instruction
affected students’ affective attitude on mathematics. Second, according to student’s academic level and gender, there was a statistically
significant difference in the factors affecting the affective attitude on mathematics. Third, according to students’ background, there
was a statistically significant difference in students’ responses to sub-categories of each factor. We suggested that to improve student’s
affective attitude on mathematics, diversity of the school mathematics instruction, improvement of the mathematics textbook,
student’s appropriate participation in the private mathematics education, improvement of student’s perception of the utilization of the
mathematics in the future and the importance of the mathemaitcs in the society, and parents’ emotional support are needed.
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Table 1. Student Participants
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Figure 1. The development process of a questionnaire

Table 2. Experts who participated in the interviews to construct the questionnaire

Experts Career
. . . Teacher 1 25 years of experience, master
Developing questionnaires .
Teacher 2 20 years of experience, master teacher
L . . Teacher 3 15 years of experience, master
Reviewing questionnaires ;
Teacher 4 11 years of experience, master

ST Likert 44 £ (g 230}, 29 Folck, 13%) 952

olch 219 za*zl Sithel MUY B 5.2 WA sl $T5He A0 TSI, HEEA $99 AEATE AEAE
Balo] ol ol ek 97 ol 2 MR 22 A Sl et £249) Yajol o] Yaralol Pl Bololsick ezt

A1 20011 9% 1912e] 2021 12 300710 SIS0, SYE 3 712 F Boh A7l 4802 Fofstsick

Table 3. Questionnaires
Categories Questionnnaires

Factors that affect high school Factors that affect student’s affective attitude on mathematics (response choice)
student’s affective attitude on mathematics

The degree of understanding of the school mathematics instruction (Likert 4-points), the types of the school
School mathematics instruction mathematics instruction (Likert 4-points), the degree of participation in school mathematics instruction (Likert
4-points), reasons why students did not participate in school mathematics instruction actively (response choice)

The types of the school mathematics assessment (Likert 4-points), the degree of anxiety in school mathematics
School mathematics assessment assessment (Likert 4-points), reasons why students feel anxiety in school mathematics assessment (response
choice), the types of the school mathematics assessment that students feel most anxious about (response choice)

Materials used in mathematics instructions (Likert 4-points), materials used by students outside of mathematics
instructions (response choice), the degree of student’s mathematics textbook utilization outside of mathematics
instructoin (Likert 4-points), reasons why students do not use mathematics textbooks outside of mathematics
instructions (response choice)

Mathematics textbook

Experience of participating in private education in mathematics (response choice), reasons why students do not
Mathematics private education participate in the private education (response choice), contents students learn in the private education (response
choice), changes in the student’s perception of the mathematics (response choice)

Student’s perception of the degree of utilization of mathematics in their future (Likert 4-points), students’ burden

College entrance and career on mathematics subjects taken for career and higher education (Likert 4-points)

Social atmosphere Student’s perception of the importance of mathematics in society (multiple responses choice)
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Table 4. Factors that affect student’s affective attitude on mathematics
Factors that affect student’s affective attitude on mathematics (unit: people (%))

- Sum Difference
Variables School' Schooll Mathematics Mathmtlcs College Social R i
mathematics mathematics private  entrance and etc. o
instruction  assessment textbook education career atmosphere &) groups . (df)
Ist 78(224)  53(152) 9(26) 69(198) 98(282) 33(95)  8(23) 348(100.0)
Grade and major  2nd, Humanity 752L1)  50(14.0) 1131 493138) 131(369)  33(93)  6(1.7) 355(100.0) li’gz
2nd, Nature 70Q215)  47(144) 5(15  63(193) 107(328) 24(74) 10(3.1) 326(100.0)
High 73(199)  51(139) 6(L6) 77(210) 125(34.1) 24(65) 11(3.0) 367(100.0)
Academic level  Medium 70196 63(176)  3(08) 66(185) 123345 2467 822 357(1000) BT
Low 80(262) 36(118)  16(52) 38(125) 88(289) 42(138)  5(1.6) 305(100.0) 12
Male 125250) 59(11.8)  15(30) 106(212) 136(272) 43(86) 16(32) 500(1000) 30,647
Gender Female 98(185) 91(172)  10(19)  75(142) 200(37.8) 4789  8(15) 529(100.0) ©)
Big city 68(190) 53(148)  10(28) 62(174) 125(350) 28(78) 11 (3.1) 357(100.0)
Location Small and medium sized cities 63 (18.8) 51 (15.2) 6(18)  67(199) 110327 35(104)  4(12) 336(1000) 103
Towns and villages 2Q74)  46(137) 927  52(155) 101(30.1) 27B80)  9(27) 336(100.0) 12
Sum 23217 150(146)  2524) 181(176) 336(327)  90(87)  24(23) 1,029 (100.0)
p<0.05, “p<0.01, *"p<0.001
ZholAlE A% Aol k= skl d F ot A ol| wheh shof 4-Stofl thigh A of ] Bl JaFe e 2% sAM2E &
ofm|gt 2po] 7} QAT Table 4914 & 4= U=0l, e A H = ol A et W27t 7HE &2 vl &2 AAlskgl o, OIQ 2z
2019] 29Ut S8 Bl golA] ol 2 Motk 4 450} 5 479 7 A

9 A5kt A Zof|A 35%0) 717k Bl &2 A Ashe 5 5 4
(28.9%)°l| H| 3l =2 Hl&= ZFAISFRUTE. W, 5F 250 -9 425t wabA{ oF AR 2970l A 4 =23t T Fol H]ol =2 Hl &
S }A|5He = st A wof whe} A2 CFE opAFS B olrh UshAlTl ol ST 7} Q 019] 49]o} Stk H]-Sof|A] A& THE opArS:

Bor), FEad SAL dehe) 49 skl 45t 2903} 45 AR, ofsho] 79 st 45} %7} 9 ket Aol
o 2 ¥8-2 Beirks Holtt
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Uhgol cigt ol ol = & Rolzr) 1A S Alu e W 3082 WHH 0.2 8 45} 2olA vl 25} 82 ofsfal T
JEETIES s1 42| ol wet ol

Act AlFEA oz AR, Hd, A, ekl A R]of thE f-2]n|gk 2fo]= giich BHH,
3520014 2.51 2 o2 Wiloj v|| 2}o|7} A U=t AA| 2 ANOVAS} Tukey's HSD 737 AT} AF $50] & 421} 5} 4230]|
H]ol|, 3 =F0] 5} =Fo| vl &hal 428} 2 of| A v} 9= 4=8F Uf-gof| thigt o3l =7} 5A1H 0= F-o|n|okA| =A] YEFT

]

Table 5. The degree of understanding of the school mathematics instruction

Variables Sum (unit: people) Mean (standard deviation) 1 dfl))/;ﬁ(‘zrgnce bdwe?LirzﬁsH D
Ist 348 3.14(0.74)
Gradeand major  2nd, Humanity 355 2.93(0.73) 11('26)0 ! -
2nd, Nature 326 3.17(0.67)
High 367 3.52(0.53) 23691 low<high™
Academic level ~ Medium 357 3.10(0.49) ('2) medlum<lngh: :
Low 305 2.51(0.77) low<medium
Gender Male 500 3.10(0.76) 0.830 i
Female 529 3.06(0.69) (1,027)
Big city 357 3.10(0.74)
Location Small and medium sized cities 336 3.11(0.71) ! (52(;3 -
Towns and villages 336 3.02(0.72)
Sum 1,029 3.08(0.72) - -

p<0.05,"p<0.01, "p<0.001
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Table 6. The types of the school mathematics instruction

Responses (unit: people (%)) Sum Mean
Very frequently ~ Frequently Rarely Never  (unit: people (%)) (Standard deviation)

The types of the school mathematics instruction

Solving problems in textbooks after the teacher's

explanation 630(612)  359(349) 23.0) 8(0.8) 1,029 (100.0) 3.57(0.60)
Exploring mathematical content using teaching 2322 116(113)  499(485) 391(380) 1029 (100.0) 178 0.73)
materials or concrete objects

Discussing with friends for group activities and 117 (11.4) 24804.1)  422(410) 242(235)  1,029(100.0) 223 (0.94)
problem solving

Making individuals or groups outcomes by carrying

onta paticalat scbjootoc sk 132(128)  357(347)  359(349) 181(176)  1,029(100.0) 243(092)
Using electronic devices (computer, caleulator, mobile 0 ¢\ 1g1(176)  470(457) 294(286)  1,029(100.0) 2.05(089)

phones, etc.)
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Table 7. The degree of participation in school mathematics instruction

Variables Sum (unit: people)  Mean (Standard deviatoin) . df])) gzrﬂeme betwee? fliz ;’,;SHSD
Ist 348 3.06(097) R
Grade and major ~ 2nd, Humanity 355 2.84(0.97) 4’%)1 2nd, Humanity<lst™
2nd, Nature 326 2.95(0.97)
High 367 338(087) 0473 low<high™*
Academic level ~ Medium 357 2.89 (0.98) ’ P medium<1.1igh’m
Low 305 2.50(0.87) low<medium™
Gender Male 500 3.01(0.97) 1.88 )
Female 529 2.89(0.97) (1,027)
Big city 357 2,96 (0.97)
Location Small and medium sized cities 336 2.96 (0.97) (()5)7 -
Towns and villages 336 2.93(0.98)
Sum 1,029 2.95(097) - R

p<0.05, “p<0.01, *"p<0.001

Table 82 Table 79114} Bhal 8} ¢ g o] 7t 52 Brh(1F A g2 ol of s 181A] gheh)al SHet sgol o
L 3t ¢ BFof| A W2 ol =S Hols o] {5 HolEt MY WAl9] SHE An EH Hie= Ulgol oA 7t 537%=
7V =2 &S AR, ‘ot W&ol Solut B o] lolA 7t 232% 2 11 FE oItk MR A o= Aduj i, i) ot 4
AR o wmhE 2kol= frojul Rt AT B, Zhol Al A7 At shdat skl g o] w2t stal 425t ¢ Fgoll A ol =r) 2
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Table 8. Reasons why students did not participate in school mathematics instruction actively
Reasons why students did not participate in school mathematics instruction

' actively (unit: people (%)) : Sum Difference
Variables D e e (unit: people (%)) CSeCn groupS
leam whatto leam  in mathematics and wrong ete. x (4
answers
Ist 17 (68.0) 0(0.0) 5(20.0) 3(120)  0(0.0) 25(100.0) .
Grade and major 2nd, Humanity 22(524) 124) 12(28.6) 370 4(93) 42(100.0) 2(2'1002)9
2nd, Nature 12 (42.9) 6(21.4) 5(179) 3(107)  2(7.1) 28 (100.0)
High 1(20.0) 1(20.0) 1(20.0) 0(0.0) 2(40.0) 5(100.0)
Academic level  Medium 6(30.0) 4(20.0) 5(25.0) 2(100) 3(150) 20(100.0) 122('1439
Low 44.(629) 2(29) 16(22.9) 7(100) 1(14) 70 (100.0)
Conder Male 29(54.7) 3(5.7) 13 (24.5) 4(75) 4(15) 53(100.0) 3.507
Female 22(524) 4(9.5) 9(214) 5(11.9) 2(48) 42(100.0) ®)
Big city 23(56.1) 3(73) 8(19.5) 4(98) 3(73) 41 (100.0)
Location Small and medium sized cities 15 (50.0) 3(10.0) 8(26.7) 3(100) 1(33) 30(100.0) 5('173)]
Towns and villages 13(542) 1(42) 6(25.0) 2(83) 2(83) 24/(100.0)
Sum 51(53.7) 7(74) 22(232) 9(9.35) 6(63) 95 (100.0) -
"p<0.05, “p<0.01, "'p<0.001
Table 9. The types of the school mathematics assessment
. Responses (unit: people (%)) Sum Mean
The types of the school mathematics assessment Very frequently _ Froquently Rarcly Never T
Solving problems in a test or study paper 357(34.7) 487 (47.3) 161 (15.6) 24 (2.3) 1,029 (100.0) 3.14(0.76)
Assessing the performance process or outcome
ofthe actfi;vitiespresen ted b;) the teacher 280 (27.2) 568 (55.2) 141 (13.7) 40(3.9) 1,029 (100.0) 3.06 (0.75)
Peer assessment 68 (6.6) 175 (17.0) 443 (43.1)  343(333) 1,029 (100.0) 1.97 (0.88)
Self-assessment 73 (7.1) 270 (26.2) 439 (42.7)  247(24.0) 1,029 (100.0) 2.16 (0.87)

Table 10'2 3H4J] 3} -8} 7holA] 7l Bolzte] H=g Hole), sy A SHo) B 2347 Sp4o) sfal 43
7hoi] cigh Bekzbo] 7] 9 A0 LERtOL, ANOVAS} Tukey's HSD 274 ATHe § 427 o} 40| 4 420 o, 47
A3k o] shago]  shol u]al Shiw 45} W7 toll Bel7HE Ll AEA A OR gelulal] 88 HolErh 53], Yot
3} ofsho] @ Aol SN ol mhE B Aol et A7 ettt o] 5 B3 staL 45 %7}l T k7ol Ao
= wiolo 2 g3t 2552 4 rk

Table 11 Table 10014 3131 4:8F B7}ol 4] 7] Bokto] ferk(olg: T3ickoh 12l wlolch)m S5t shajo] s 43
7ho] thet 27 L7l 055 BolEth sty HAle) SHS AWEH, b B &S Hel A FL ANE UK Rt
87} 78 3% CHE ol u]sh o9 71 UeRdeh Asd oz Annel shd, 44, sk 4 Ko] Tk §oju]a 2ol 913!

o} wh, sl A8 7 A3 sheA A E ol wah 25} w7lol gk Bk Ll o) gl $AH 0 2 ojujgt xjol 7} helyteh
S S 5 420) 49 Wl AThE RE Y FE Se7leel R a0l et S5 vl o] A 22T & Sl vl
SO HTH A, F 420 49 FL AT A7) 28} uPe} B 91 Alzbo] BEE} ulof gt S5 ulgo] 5 Fol Hla) =

+ Aolch.
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Table 10. The degree of anxiety in school mathematics assessment

Variables Sum (unit: people) " dt)/I\F/I(Za;_‘)n (Standard de\;lzzz;l?s ASD Difference between groups
Ist 348 2.32(0.93)

Grade and major  2nd, Humanity 355 2.34(0.92) %;)3 -
2nd, Nature 326 2.37(0.92)
High 367 2.22(0.93) 5 375" high<mediun’

Academic level ~ Medium 357 2.39(0.93) ’ . "

) high<low

Low 305 2.44(0.89)

Gender Male 500 2.21(0.90) 4432 )
Female 529 247(0.92) (1,027)
Big city 357 227(094)

Location Small and medium sized cities 336 2.40(0.91) 1'(959 -
Towns and villages 336 2.37(0.91)

Sum 1,029 2.34(0.92) - -

"p<0.05, “p<0.01, "“p<0.001

Table 11. Reasons why students feel anxiety in school mathematics assessment
Reasons why students feel anxiety in school mathematics assessment

(unit: people (%)) Difference
Variables Fear of running . Sum between groups
Fear of bad e Fear of parents’ I don’t know cte. (unit: people (%)) £ (d)
outcomes ol rebuke the reason
Grade and major ~ 1st 113 (79.0) 16(11.2) 6(42) 4(2.8) 4(2.8) 143 (100.0)
2nd, Humanity 115(78.2) 19(12.9) 1(0.7) 6(4.1) 6(4.1) 147 (100.0) 6'2;7
2nd, Nature 112 (77.8) 16 (11.1) 4(2.8) 320 9(6.3) 144 (100.0)
High 102 (79.7) 16 (12.5) 1(0.8) 2(1.6) 7(5.5) 128 (100.0) X
Academiclevel ~ Medium 131(804) 22(13.5) 3(1.8) 2(12) 5(3.1) 163 (100.0) ]5559
Low 107 (74.8) 13(9.1) 7(4.9) 9(6.3) 7(4.9) 143 (100.0)
Gender Male 137 (74.9) 25(13.7) 8(44) 4(22) 9(4.9) 183 (100.0) 6.587
Female 203 (80.9) 26(10.4) 3(12) 9(3.6) 104.0) 251 (100.0) “@
Big city 105 (74.5) 16 (11.3) 6(43) 8(5.7) 6(43) 141 (100.0)
Location Small and medium sized cities 120 (80.5) 17(11.4) 2(1.3) 2(1.3) 8(54) 149 (100.0) 8'(231
Towns and villages 115(79.9) 18(12.5) 321 3201 5(3.5) 144 (100.0)
Sum 340 (78.3) 51(11.8) 11(2.5) 13(3.00 1944 434(100.0) -

<005, “p<0.01, *“p<0.001

Table 123 Table 1001141 B 45} 57hol 4] 7] Bokzho] ek ulg: T2ch o} 2l Ho|chym Sekh sho] Belze 7
A po] L7l 7l WolErh b Mol SRS A um, AlFA L A o] BAlE s dshs Wb} 65 0% The 2
o b8l vlg- 7] Lpersieh 7 ol ele] S Follx] ‘BE oYl Bk LAITks vl go] Lnl] Sto] vls] 7 Lehgto
o), olo} e Aee BE SHAAHE, A4, st 271X 04 LAl Lherstey. 7holalE A Ak 914] o]5 A 74 lelA

-
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Table 12. The types of the school mathematics assessment that students feel most anxious about
The types of the school mathematics assessment that students feel most anxious
about (unit: people (%))
Assessing the performance Sum

Difference

Variables Solving problems  process or outcome of the Peer Self- All (unit: people (%)) ;261(1 d?)'o ups
inatestorstudy paper activities presented by the — assessment assessment
teacher

Ist 94(65.7) 12(84) 6(4.2) 1(0.7) 30(21.0) 143 (100.0) .

Grade and major 2nd, Humanity 102 (69.4) 13 (8.8) 3(2.0) 2(14) 27(184) 147 (100.0) 16&252
2nd, Nature 86(59.7) 30(20.8) 6(4.2) 0(0.0) 22(15.3) 144 (100.0)
High 85 (66.4) 17(13.3) 43.1) 0(0.0) 22(172) 128 (100.0)

Academic level Medium 109 (66.9) 20(12.3) 7(4.3) 0(0.0) 27 (16.6) 163 (100.0) 8'(?35
Low 88 (61.5) 18 (12.6) 4(2.8) 3(2.1) 30(21.0) 143 (100.0)

Gender Male 124 (67.3) 21(11.5) 527 1(0.5) 32(17.5) 183 (100.0) 1.400
Female 158 (62.9) 34(135)  10(4.0) 2(0.8) 47(18.7) 251 (100.0) “@
Big city 96 (68.1) 17 (12.1) 3.1 2(1.4) 23(16.3) 141 (100.0)

Location Small and medium sized cities 96 (64.4) 21(14.1) 6(4.0) 1(0.7) 25(16.8) 149 (100.0) 5'(151
Towns and villages 90 (62.5) 17 (11.8) 6(4.2) 0(0.0) 31 (21.5) 144 (100.0)

Sum 282 (65.0) 55(127)  15(3.5) 3(0.7) 79(182) 434 (100.0)

p<0.03, "p<0.01, p<0.001

~5F @TkA]
T A
st T AS} Bistol, Shl 25 29 Aol B-BEHE AR, ShL 25 29 Al o] 2]e] Al S0l BEFE A, 43t

o] ejef Algkol| ehgo] 45} watr S Bgohe ok 5} Witk S B-E5HA| o ol ol thal A Rttt WA, Table 132
w8t 4 ARkl 85k Aks S HolFth 7P Bo] B85 AR ot wbA'2, Wit 3.52, Ui Ap 2-E3tt o]
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Table 13. Materials used in mathematics instructions

. . L . Responses (unit: people (%)) Sum Mean
Materials used in mathematics instructions Very frequently Froquently Rarely Never )
Mathematics textbook 683 (66.4) 230(224) 80(7.8) 36(3.5) 1,029 (100.0) 3.52(0.8)
School materials 448 (43.5) 355(34.5) 151 (14.7) 75(7.3) 1,029 (100.0) 3.14(0.9)
EBS materials 87(8.5) 216 (21.0) 392 (38.1) 334(32.5) 1,029 (100.0) 2.05(0.9)
Reference book or workbook 340 (33.0) 265 (25.8) 214(20.8) 210(204) 1,029 (100.0) 2.16 (0.9)

Table 14= 3tal 428} =] A|ZF 0] @] o] A|Zbo]| o] Z-&oh= Ak S HojErh 3 4dA| 9] S AuEr, AL £4
X"Ol 64.3%2, ThE AHgol Hsl 89| H=r} 4] 7| ekttt ok ik 7 1 HE A7 skglont 19.3% =2, st 45t
o AlZboll 718 Bol E-gshe A7t 43t wAE Zd# thzd Zafolth. oH, Zhol Al 7 At ahd, shdAdH e, st
*ZHXloﬂ we} sk 8 =9 AR 0] )] A7t BHAYo] Z-&5h= 2k R0l FAA 0.2 F-oJu|jh 2po] 7} LHEFS T Table 140114 =
= A%0l, &H Foll e F=2i3l Afol & F2 et IIMH oF FAAMY AR M UrERsT. 3F 2] A9 HaAU A
A HlEo] A 2L 5 sl vl AgFs] @A, ot kA HlE-2 10%p o1 =7 eSO, FHEAI] B HAM U E
AF HlEo] the Aol ulsl WA, ‘48t wpAf Wl &2 | Uresttt =3t 23hd Q10| 49 the shdol| Hls] “43F wabA)
H|&o] £7, 25hd Apd 0] 79 HaM U AR HlEo] A Ukttt
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Table 14. Materials used by students outside of mathematics instructions
Materials used by students outside of mathematics instructions
(unit: people (%))

Variables . Reference . Sum o Difference between
M;t)l:tebr(r)loaﬂcs r::t};.lzis EBS materials ~ book or Elie, BRIFERIA) e
workbook
Ist 67(9.3) 36(10.3) 133.7) 219 (62.9) 13(3.7) 348 (100.0)
Grade and major 2nd, Humanity 87(24.5) 42(11.8) 133.7) 199 (56.1) 14(3.9) 355 (100.0) 29'(687)4
2nd, Nature 45(13.8) 26 (8.0) 8(2.5) 244 (74.8) 3(09) 326 (100.0)
High 39(10.6) 34(9.3) 7(1.9) 277(75.5) 10(2.7) 367(100.0)
Academic level Medium 69(19.3) 35(9.8) 13(3.6) 235 (65.8) 5(1.4) 357(100.0) ol (589)9
Low 91(29.8) 35(11.5) 14 (4.6) 150 (49.2) 15(4.9) 305(100.0)
Gender Male 91(182) 50(10.0 20 (4.0) 322 (644) 17 (34) 500 (100.0) 2.873
Female 108 (20.4) 54(10.2) 14 (2.6) 340 (64.3) 13(2.5) 529 (100.0) “@
Big city 54 (15.1) 43 (12.0) 16 (4.5) 230 (64.4) 14(3.9) 357 (100.0) .
Location Small and medium sized cities 67 (19.9) 25(74) 6(1.8) 228(67.9) 10(3.0) 336 (100.0) 17&55
Towns and villages 78(232) 36(10.7) 12 (3.6) 204 (60.7) 6(1.8) 336 (100.0)
Sum 199 (19.3) 104 (10.1) 34(3.3) 662 (64.3) 30(29) 1,029 (100.0) -
"p<0.05, "p<0.01, *p<0.001
Table 15+ Stal 428} =94 A7 0] @] 9] AJZhof] S0 48F WM S E-goh= =5 HolErh 3P A 352 AuEH,
32042 WaA BEEA K02 o Lieke) AHO R talne shiat am A o] w2 2jmlEt Hol = gl
HHH, ANOVAS} Tukey's HSD 27 A} 5 4220 wabr] Z-8 =7} 6 2320 wabr] Z-8-Xeof B|sl, t 147 A} ofgh g o] waA]

g w7l Jabryo] wutx g Tof uls) EAZ 0 2 goju|stA| EA| Lreldet 3HH, Table 14014 SFAAH T 5} 5:F0f| M ‘4
& wabA S8 w7 oHE o) H]5) A UEREA|TE, Table 150141 428} mabA] o] S8 =7} UHA| LrERGTY. 0]+= Table 149] 7
Fohe wAfete] g =l 202 thE axfol Hls] AJtha] o2 go] Z-8ehE ojn|etth= Aol A Table 159] Ateh= th=
A s A sl & Ao|c} Walabm, 5} 2220] A2 T} wAol| v|al 45t WkA] o) BR T} 7| sh}, T Aulr) 45k maka o)
Al F 27} =23 oJu|5iA| = &= Zlo|th

— w

Table 15. The degree of student’s mathematics textbook utilization outside of mathematics instructoin

Variables Sum (unit: people)  Mean (Standard deviation) 0 dﬂ];‘gﬁmce be“”eenTg:kO:;ss 5
st 348 2.80(0.92)

Grade and major 2nd, Humanity 355 2.92(0.87) 2'(258 -
2nd, Nature 326 2.79 (0.86)
High 367 2.81(0.87) N

Academic level Medium 357 2.96 (0.83) 6:2)1 low<medium"™
Low 305 2.72(0.94)

Gender Male 500 2.72(0.88) 4.144™ i
Female 529 2.95(0.87) (1027)
Big city 357 2.81(0.89)

Location Small and medium sized cities 336 2.84(0.89) “225)7 -
Towns and villages 336 2.87(0.88)

Sum 1,029 2.84(1.89) - -

p<0.03, “p<0.01, "p<0.001
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Table 16+ Table 15014} 8ol 428} =4 A|ZF 0] 2] 9] A7tol| =8 wikr & 2 S-8o612] Qh=th( 13 A] k-2 Holok et s 1%
2] Qkeh)i Seket sHAYo] Bha 425} 429] A7k 0] 9] o] A7kl 48 mItA S B851A] Ok 092 HojZr) 34 HA| S-S At
1] Qroba] et ‘= A A9l o2& BA|7F TtE| o] Q)R] QkobA] 7t 22 37.5%, 29.0%2 T
2 -5Hol Hlﬁﬂ E2 &S A5 5 9 0|57t kAol AAJH Ao 1SS & 4 k. oheh 7ol Al F A Aol w2
H, shdat s/ d 3 Tof| whet 71 o] o]l A4 &2 §oju|gk &po] 7} UehtE 5 ATl weh w kA& E-851HA] g o] /7 A

< B3t st F o] A 20 A9, THAQI o BA7F ZtE o A Qopaf et ‘AT 4 Qe BA

OFX 7} Z}2} 45.6%, 42.4% 2 =2 HlE&2 2HA|5131 2.1, 0] 9] 9] o] fof| Tt ] F-2 - A YEHdTh 5 432
N BA 471 SE6HA| Fotr 71 7P 2 ol 5-8 AT ‘= A Q1 o2 Xil } =] o] QIA] ekoka’ 7}
I e WA A e 2e] F olf Ate] 2] HlE Aol 7t 18.8%p = A UEHRT oF 2] A, d e L T e 2

FF6L7] oA /g E] o] oA 7 7MY =2 HIES AR ‘AES 4 = A 7 FE5HA] otk 7 L HE )
SAGE A 23t 5 ol vlah oF 15%p R ¥ &2 Bt shdol w2 /<] 4, 28k lE ) 280 2 Atol o] SH &
FolA FE X 2to|7F Uett 28 2p 0] 79 ‘T A Rl of 2 EAI7E EEE] o] 91A] ol thst S| Hl&o] o2
of vlal 7H =9k o m, 280 QIE9] - 71 Rt o|eh= Wit 2, ‘T A} FH5h7] o A A ol thgh -S|/ HlEo] 251 <l
2ol A 7P =7, 28 ApAoll A 7P @A Ut g, 3 A1) SEE AT EH TEF7F 117%E =2 HE S 2AI5HY
£, 7P AAIE SEORE Fo7t g, SHIEAl B2, Aol RE3F, BA| do| =7t et obgkE o] AJAIE| it
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Table 16. Reasons why students do not use mathematics textbooks outside of mathematics instructions
Reasons why students do not use mathematics textbooks outside of
mathematics instructions (unit: people (%))
Do not
Variables Composedto  use math Not enough No
be difficultto  textbooks in tasks to challenging etc.
study alone  mathematics practice difficult tasks

Sum Difference between
(unit: people (%))  groups o (df)

instruction
Ist 15(12.7) 11(9.3) 41 (34.7) 37(314) 14 (11.9) 118(100.0) X
Grade and major 2nd, Humanity 21(214) 5(5.1) 42 (42.9) 16(16.3) 14 (14.3) 98(100.0) 185;)18
2nd, Nature 9(8.9) 8(7.9) 36(35.6) 39(38.6) 9(8.9) 101(100.0)
High 2(1.6) 7(5.6) 53(424) 57 (45.6) 6(4.8) 125(100.0) "
Academic level Medium 11(12.9) 9(10.6) 37(43.5) 21(24.7) 7(82) 85(100.0) 77.?81)3
Low 32(29.9) 8(7.5) 29(27.1) 14(13.1) 24(22.4) 107(100.0)
Gender Male 31(17.2) 14(7.8) 59(32.8) 55(30.6) 21(11.7) 180(100.0) 5.564
Female 14(10.2) 10(7.3) 60 (43.8) 37(27.0) 16(11.7) 137(100.0) @
Big city 13(10.5) 7(5.6) S51(41.1) 39(31.5) 14(11.3) 124(100.0)
Location Small and medium sized cities 11 (11.2) 7(7.1) 33(33.7) 36 (36.7) 11(11.2) 98(100.0) 14(3)7 6
Towns and villages 21(22.1) 10(10.5) 35(36.8) 17(17.9) 12(12.6) 95(100.0)
Sum 45(14.2) 24(7.6) 119 (37.5) 92 (29.0) 37(11.7) 317(100.0) -

p<0.03, "p<0.01, "p<0.001
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Ho|lg / 15| oA, M, of il ATHX|of [HE 350)| CHot FHolX B0 B8 O]X|= Stuet Ate| SHAE ZHO| Q0 EfM
23} AL S
43t LS T} Bt 43 AR o] Y, £ ALSol FofatA] R o)f, £ AL SN SiohE W8, £3 AL
5 ol & 15k 4=5of| Tt 544<] <] H3tol| chal] A B okt HA], Table 172 8144 9] 428} ALl & o] A HoE
o}, P A B AT EH ] o] Folehs SHo] 67.5%= thE SHol| Hlsl AdEs]| A Uebdth 3, 7holAlE A
A= g2 A Qe shd, shd/d F e, st Azl of] whe} 8k Akl o] Aol SR 2= Fofn|el Aol 7 Q&2 HolE
ok R EQL G EolM ot 202 245 WA Fof $79 Hlgo] Zastal 1 9)of JHof| tigh v &2 SR = A
olt} £33 70) B AL 47 U B 47T ST H8 2] 2o]7} TA| ekt ‘ool Folglort #Als o] el 4
/& w2 5 ol HIsh 20%p o/ wkoH, FA o F2 - 30%p o/ Rl UHEFETE SHEAl A @A o] 579
H]g-o] ThE gha Al z]of] vl RA|, Foidt A gl o] vl o] #7 b} 28hd ApAof| A ‘@Al o] F 9] Hlgo] thE 8t
Hofl vl &7, Zodet A glg o] HlEo] WA Uehd A oJA] 58 vkt S o|ct,
Table 17. Experience of participating in private education in mathematics
Experience of participating in private education in mathematics
Varigbles (unit: people (%)) Sum Difference between
Participated but Currently Never parficipated (unit: people (%)) groups ¢ (df)
not at this time participating partieip
Ist 64(184) 234(672) 50 (14.4) 348 (100.0) -
Grade and major 2nd, Humanity 96 (27.0) 217 (61.1) 42(11.8) 355 (100.0) '(74)
2nd, Nature 64 (19.6) 244 (74.8) 18(5.5) 326 (100.0)
High 45(12.3) 302 (82.3) 20(54) 367 (100.0) 139.910"
Academic level Medium 59(16.5) 266 (74.5) 32(9.0) 357(100.0) 39;)0
Low 120(39.3) 127 (41.6) 58(19.0) 305 (100.0)
Gend Male 105 (21.0) 332 (66.4) 63 (12.6) 500 (100.0) 3.771
ender
Female 119 (22.5) 363 (68.6) 47(8.9) 529 (100.0) (@)
Big city 75 (21.0) 254 (71.1) 28(7.3) 357(100.0) 66167
Location Small and medium sized cities 64 (19.0) 246(73.2) 26(7.7) 336 (100.0) ’ @)
Towns and villages 85(25.3) 195 (58.0) 56 (16.7) 336 (100.0)
Sum 224(21.8) 695 (67.5) 110(10.7) 1,029 (100.0) -
"p<0.05, “p<0.01, "'p<0.001

Table 182 Table 1701|A] ‘of|Zof] Fojglo iXH% o] Qbgtol SEe SHYS tiid o R, A 428F Abagof] FolshA] g ©f
5 ZARE A3t BojEr) 7ol Al % O & foln|ghatol7t Qe
oEth FE2i7l £ ‘45 AE ol Egol 5] 2] QropaT ol A th2 shdof] v3j 28hd QIE-2] -§E0] 10%p 7H7ko] =7, &
& 5 2ol HIal oF 4229 SHol 8%p oY EA| YEHGTH= Holok e U8t H o] Aol A 9] eRobaT ollA] thE
shdof el 251d 2kA 2] SHo] 15%p 717ko] =7, 5t ol el A 23} F 2 % ol 10%p o1 = YEbstoH, ‘Azt
o] Y5 gho] SojA]ollA] th2 shdof ]3| 13hd sy e] o] 10%p o4k E Al b= 5 shdat 8hedd ¥ o whet 428F Al

S0l ol e ol ol A2 E1E P ek O, o Ae] SH AR, SIepol o S Bl F A2
A Lol ekl AR S50 2 Al lolAf. B BeH o) o Sl ek

Table 19 Table 17914 ‘<l 1ol ofs ot AR Fol Qe s @A) o] Foll ST YL VO 2, 43 A Sl H 85
she UG- MolEeh Py WA S-S AulHu, ) S 45} UG B4 % o0l 753% e e W Belom]
A 5 2% A1 FHo) e ST YUSck. oloh B WL SYS | S8 At Hole] o] §7k 72 A ol ui
S Ujgol chet SIS thIE AU HolET B, FolAF 1 Ak st SN wol et 5t AR gl 4 ]9
Ugol EAH O St Aol7} 93-S HojEeh FEeli YL o) ShaolH uiHE S8 g ol et Sl 5

FolA 1 S0 ek on], ) 31 451 g 54 B ollgrol it S 3 SFolA, ‘Th Sl whg 48 L olle

of thet 52/ EollA 7 =4 Uretstths Holoh
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Table 18. Reasons why students do not participate in the private education
Reasons why students do not participate in the private education (unit: people (%))

q No help for improving Sum Difference
Variables mathematical Content and.method It takes.too much Cost burdened g (unitpeople (%9) between groups
proficiency do not suitme time 1 (df)
Ist 9(14.1) 11(172) 20(313) 8(125  16(250)  64(100.0) .
Grade and major 2nd, Humanity 23 (24.0) 24(25.0) 19(19.8) 10(104)  20(208)  96(100.0) 2 1('1502)1
2nd, Nature 10(15.6) 25(39.1) 9(14.1) 6094)  14Q19)  64(100.0)
High 2(65) 8(25.8) 6(194) 41290 11(355)  31(100.0)
Academiclevel  Medium 2(87) 5217) 5(217) 4(174) 7(304)  23(100.0) 102(‘17 g)s
Low 6(16.7) 4(11.1) 6(16.7) 383)  17(472)  36(100.0)
Gonder Male 21(20.0) 29(27.6) 24(229) 11(105)  20(190)  105(100.0) 1697
Female 21(17.6) 3126.1) 24(202) 13(109)  30(252)  119(100.0) Q)
Big city 16(213) 18 (24.0) 13(17.3) 11147 17227  75(100.0)
Location Small and medium sized cities 10(156) 18(28.1) 17(266) 7(109)  12(188)  64(100.0) 9('?;)7
Towns and villages 16(18.8) 24(282) 18(212) 6(7.1) 2147  85(100.0)
Sum 42(188) 60(26.8) 48(214) 24(107)  50(223)  224(100.0) y
1<0.05, "p<0.01, "'p<0.001
Table 19. Contents students learn in the private education
Contents students leam in the private education (unit: people (%))
. Review math Rewewand Preview maih . Preparation for Sum Difference
Variables confent leamedin previewmath  contenttobe  Preparation for college entrance T 'een groups
) contentleamedin  leamedinthe ~extemal exams X (df)
previous grades this grades nextgrade exams
1st 7(23) 213(71.5) 59(19.1) 0(0.0) 3(1.0) 18(6.0)  348(100.0) "
Grade andmajor 2nd, Humanity 9(29) 239(764) 28(8.9) 0(0.0) 11(35) 26(83)  355(100.0) 35'(5;))3
2nd, Nature 2(0.6) 240(77.9) 32(104) 0(0.0) 20(6.5) 14@45)  326(100.0)
High 1(03) 260 (749) 53(153) 0(0.0) 1543) 18(52)  347(100.0)
Academiclevel  Medium 702) 265(815) 33(102) 0(00) 8(25) 1237 325(100.0) 33‘?2)2
Low 10(40) 167(676) 31(126) 0(00) 11@5  28(113)  247(1000)
Gendir Male 8(1.8) 323(739) 65(149) 0(00) 1534)  26(59)  437(1000) 3621
Female 102.1) 369 (76.6) 52(108) 0(00) 19(39) RNG6)  482(1000) @
Big city 6(1.8) 251(763) 2(128) 0(00) 1443) 16(49)  329(100.0)
Location Small and medium sized cities 5(16) 236(76.1) 37(119) 0(0.0) 1342) 1961)  310(100.0) 5'256
Towns and villages 7025) 205(732) 38(13.6) 0(00) 705) 23(82)  280(100.0)
Sum 18(20) 692(753)  117(127) 0(00) 34(3.7) 58(63)  919(100.0) :

'p<0.03,"p<00L, "'p<0.001

pid = = O
STk ol ols} 22 S 43t 3
olAE 74 7z, S, A, St Aol T Rolo) Aol Ggton), St A RS mhel el B4 watel] SAHo 2
Selolat jol7} pelstet. 58], 8 229 59 CF 4-20] sl 419l zto] 34402 TP & So| WA, T

2]
Q1 Azto] A o= uhQitt = 52 =7 Uehkt=tl, o= 48t Alalgo] thg &l Hlsl 5 & S 2] sttt A
Z

L2
rok

1o
2
u)
H-‘
2
B
ox
2
ro
3
ool
o
g
N
N
oF
o>~
o
Hir
olo
o
9
N
i)

Journal of the Korean Society of Mathematical Education Series A 166



) pa)

o2 / DS oo SifHIT, B, A, S ATHRI0N IF2 280l it FOI ol &2 [ shmet Ale] BHEH Seio| 9l e

Table 20. Changes in the student’s perception of the mathematics
Changes in the student’s perception of the mathematics due to
Variables participation in the private education (unit: people (%)) Sum Difference between
Negative thoughts have Positive thoughts have et (unit: people (%))  groups ¥ (df)
changed positively changed negatively

Ist 92 (30.9) 14 (4.7) 192 (64.4) 298 (100.0)

Grade and major 2nd, Humanity 77 (24.6) 19(6.1) 217 (69.3) 313 (100.0) 6'(237
2nd, Nature 74.(24.0) 113.6) 223(72.4) 308 (100.0)
High 96 (27.7) 10(2.9) 241 (69.5) 347 (100.0)

Academic level Medium 98(30.2) 11(34) 216 (66.5) 325(100.0) 20'(92)2
Low 49 (19.8) 23(9.3) 175 (70.9) 247 (100.0)

Gender Male 10(25.2) 28 (6.4) 299 (68.4) 437 (100.0) 5.088
Female 133(27.6) 16 (3.3) 333 (69.1) 482 (100.0) @
Big city 86(26.1) 17(5.2) 226 (68.7) 329 (100.0)

Location Small and medium sized cities 70 (22.6) 14 (4.5) 226 (72.9) 310(100.0) 5'(1;7
Towns and villages 87(31L.1) 13 (4.6) 180 (64.3) 280 (100.0)

Sum 243 (264) 44(4.8) 632(68.8) 919 (100.0)

"p<0.05, “p<0.01,""p<0.001

213}, 2129} Baistol, shgo] st 71, 1t Bopol A 45h2 FE3H Hwel thet 47, W2, Hake 95 47451917
U 47 o9 45} 12, 212, A5} 202 9J) 4745He 48] 2 Bol oiek st Bt H e AmEStT U, Table 21:2 314
o] ]t 712, 8} Hofol ] 432 B M Aol chat 42he Holzch Py Al Seol WE-L 3012, SIS iR e B
Qlo] Bjsh 12, 218 Hofollq 45 FE =7} 2 Zlolek AZeka QIich AR A 02 Al e, sk 41 7)o] w2 Aol
= Ql9ir}. ¥H, ANOVA®HTukey's HSD 77 A3H 181d0] 251 Q1o u]3, 281 Ahelo] 18hdl}28hd Qo] ulal, A 42
o] % 4z} 8 40l B3, 5 4ol 5} 4ol HIl, 171 Ak I sHo] of sl vlsl ki 12, 215t RopolMo] 45t &
8 Ao that 2ol BAK 2 fojnlsh e Bolzt

Table 21. Student’s perception of the degree of utilization of mathematics in their future

Variables . Sum Mean . Difference between groups
(unit: people) (Standard deviation) (df)/F(df) Tukey’s HSD
Ist 348 3.00(0.95) 47986 2nd, Humanity<1st"™
Grade and major  2nd, Humanity 355 270 (0.94) ) ) 1st<2n'd, Nature™ .
2nd, Nature 326 3.36(0.73) 2nd, Humanity<2nd, Nature
High 367 329(0.82) 40,095 low<high™*
Academiclevel ~Medium 357 3.01 (0.86) ’ 2 med1mn<h1gh: **
Low 305 2,67 (1.00) low<medium
Gender Male 500 3.10(0.93) 3.135™ )
Female 529 2.92(0.91) (1,027)
Big city 357 3.00(0.95)
Location Small and medium sized cities 336 3.07 (0.87) 1'(452 -
Towns and villages 336 2.96 (0.93)
Sum 1,029 3.01(0.92) - -

"p<0.05, “p<0.01, "“p<0.001
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Table 22 Bp4o] A2, 213} Zu1Z 8] 4745He 43 5] o o4 R} LS HolEeh s HA| S B2 275
2 thiEo) shyo] 45} 122 4745k B of - AR REFE 200 9l 2102 Urhih AlEH.0.2, ANOVAS Tukey's HSD 2

O
% Aol w2, 281 AHlo] 231 <l ol usl, f 473t F 430] o 4ol ulal, h=AI7FSHEA ] uls), 1 77 Ak
of sh4o] o SPAJol H]3l B K =S EAH O FolulshA &8-S Holzd

Table 22. Students’ burden on mathematics subjects taken for career and higher education

Variables Sum Mean Difference between groups
(unit: people) (Standard deviation) t(dfy/F(df) Tukey’s HSD
Ist 348 2.74(0.91) 3576
Grade and major  2nd, Humanity 355 2.66 (0.86) ’ ) 2nd, Humanity<2nd, Nature"
2nd, Nature 326 2.834(0.84)
High 367 2.78 (0.82) e
Academic level Medium 357 2.88(0.84) 11'?—29)2 loix?zvr;l:l(liigin*”
Low 305 2.56 (0.94)
Gender Male 500 2.68 (0.88) -2.233" )
Female 529 2.81(0.86) (1,027)
Big city 357 2.30(0.89) 1363
Location Small and medium sized cities 336 2.79(0.83) ’ 2 towns and villages<big city”
Towns and villages 336 2.65 (0.88)
Sum 1,029 275 (0.87) - -
"p<0.05, “p<0.01, ""p<0.001
Ap3] 2217
AFS] 291719k Hedsto], ARglof| A 4eako] XpA|She F /g0l g Y] Q142 A H YT Table 23204 & 4 %0l, 710l

A% 724 454 S ok 4l ek Al £ A 3846 e Sge] 214e] SAH02 Reloldt Aol
Upebdeh ot 22T} of sty B Tt 714 Wdo] Z28tek ok E2 tistol Ut A2 918 E e sirhol that Sio] WAl Lhekt
on, S0l 4 7k ) 425 t&o] Hot sy 5ol RES Zrbol thet ke w7l epie

Table 23. Student’s perception of the importance of mathematics in society

Student’s perception of the importance of mathematics in society
(unit: people (%))

Variables Important for Tmportant for I feel pressured  Mathematics is Sum Difference between
scientific and . because  have rarely used in real (unit: people (%))  groups i (df)
technological agood joband alotofthings life or to study ete.

colleage .
development to learn other subjects
Ist 156(25.66)  249(40.95) 108 (17.76) 91(1497)  4(0.66)  608(100) S04
Grade and major 2nd, Humanity 130(2097)  269(43.39)  119(19.19) 95(1532)  7(1.13) 620 (100) @ ('))
2nd, Nature 140 (25.04) 247 (44.19) 93 (16.64) 76 (13.60)  3(0.54) 559 (100)
High 164(2451)  291(43.50) 106 (15.84) 105(1570)  3(045)  669(100) 635
Academiclevel  Medium 150 (24.19)  272(43.87) 111 (17.90) 82(1323)  5(081)  620(100) (3' 0
Low 112(2249) 202 (40.56) 103 (20.68) 75(15.06)  6(1.20) 498 (100)

Gonder Male 216(2565) 379(4501)  122(14.49) 118(1401)  7(0.83) 842 (100) 319°
Female 210(2222)  386(40.85)  198(20.95) 144(1524)  7(0.74)  945(100) (20)
Big city 140 (22.15)  281(4446)  108(17.09) 98(1551)  5(0.79)  632(100) 456

Location Small and medium sized cities 148 (24.92) 258 (43.43) 105 (17.68) 78(13.13)  5(0.84) 594 (100) @ ('))
Towns and villages 138(24.60)  226(4029) 107 (19.07) 86(15.33)  4(0.71) 561 (100)

Sum 426(23.84)  765(42.81)  320(17.91) 262(1466) 11(0.62)  1,787(100) -

"p<0.05, “p<0.01, " ’p<0.001
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2 A7 Selute w5 apYo] 48t g Hol A Blst 2 A oleks ofe] I T)E Sol, Choe etal, 2014 Kim & Kim,
2016)2 Higo 2, 155HY0] 45l gk Ao el 9% olxlE R01S st 49, W7k, WAk, Al Wkt 1, AL
2917] 59 of 1 %

2 A e 2 A E 1zt sttt £5] 5] shd vt Ay, SAA 3 &, Aol whet 428tof] tigh <]
2 g of| 2ol 7} & = oj2] A3 H(Kim, 2013; Kwon, 2022; Lee & Kim, 2010a; Park et al., 2017)0]] w2}, hdx} A2, 8
BHE, 3, ﬁEiXHZIOH w2 1588 10298 = td 0 2 AR RAME AAJskoiTt AR2AF A}, 3, sHY A2 o = XI5}
2 gl sk 48} =9fo] =5t tigh oA Bl ol Y= HIxE A= UEFTH S, 0““4 sl g F et Aol whet
494 e zof] P& 02| = 2Rl SAX = F-ofufgh XPOW UebgTth A 451 5 59 749 oF 2o vlsf 218k} 2120
o 2 9FS Iotom, ot 20 A 453t F ol vl AHE] 291719 428 watAof H T P LU =5 FEHAYe
78 gt 4=8f =43t 423 Al 0 R RE, ofsHAY o] A gk} 21 = 9l gt 45} 72 BE o 2 JF It AR, sHY
4ol whet 4x5tof] thigh o] A e ol 7 nx|= 7k 2%19] AlRFHEol Tt 34 §EE-of XPOM q ol NRFEEE A
2 oh2A UepgA| g, 15 X 2ok Bedsh Al RgHE 3 SHyo] X 2, 18 FH|E 93t 4ok 4 !
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