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ABSTRACT

As the era of solving various and complex problems in the real world using artificial intelligence and big data appears, problem-solving
competencies that can solve realistic problems through a mathematical approach are required. In fact, the 2015 revised mathematics
curriculum and the 2022 revised mathematics curriculum emphasize mathematical modeling as an activity and competency to solve
real-world problems. However, the real-world problems presented in domestic and international textbooks have a high proportion of
artificial problems that rarely occur in real-world. Accordingly, domestic and international countries are paying attention to the reality of
mathematical modeling tasks and suggesting the need for authentic tasks that reflect students' daily lives. However, not only did previous
studies focus on theoretical proposals for reality, but studies analyzing teachers' perceptions of reality and their competency to reflect
reality in the task are insufficient. Accordingly, this study aims to analyze in-service mathematics teachers’ perception of reality among the
characteristics of tasks for mathematical modeling and the in-service mathematics teachers” competency for designing the mathematical
modeling tasks. First of all, five criteria for satisfying the reality were established by analyzing literatures. Afterward, teacher training was
conducted under the theme of mathematical modeling. Pre- and post-surveys for 41 in-service mathematics teachers who participated
in the teacher training was conducted to confirm changes in perception of reality. The pre- and post- surveys provided a task that did not
reflect reality, and in-service mathematics teachers determined whether the task given in surveys reflected reality and selected one reason
for the judgment among five criteria for reality. Afterwards, frequency analysis was conducted by coding the results of the survey answered
by in-service mathematics teachers in the pre- and post- survey, and frequencies were compared to confirm in-service mathematics
teachers' perception changes on reality. In addition, the mathematical modeling tasks designed by in-service teachers were evaluated
with the criteria for reality to confirm the teachers' competency for designing mathematical modeling tasks reflecting the reality. As a
result, it was shown that in-service mathematics teachers changed from insufficient perception that only considers fragmentary criterion
for reality to perceptions that consider all the five criteria of reality. In particular, as a result of analyzing the basis for judgment among in-
service mathematics teachers whose judgment on reality was reversed in the pre- and post-survey, changes in the perception of in-service
mathematics teachers was confirmed, who did not consider certain criteria as a criterion for reality in the pre-survey, but considered them
as a criterion for reality in the post-survey. In addition, as a result of evaluating the tasks designed by in-service mathematics teachers for
mathematical modeling, in-service mathematics teachers showed the competency to reflect reality in their tasks. However, among the five
criteria for reality, the criterion for "situations that can occur in students' daily lives," "need to solve the task," and "require conclusions in
a real-world situation" were relatively less reflected. In addition, it was found that the proportion of teachers with low task development
competencies was higher in the teacher group who could not make the right judgment than in the teacher group who could make the right
judgment on the reality of the task. Based on the results of these studies, this study provides implications for teacher education to enable
mathematics teachers to apply mathematical modeling lesson in their classes.

Key words: mathematical problem solving, task design, authenticity, teacher training, real-world

Received July 14,2023 Revised August 05, 2023 Accepted August 28, 2023
2000 Mathematics Subject Classification : 97C70
Copyright © 2023 The Korean Society of Mathematical Education.

a This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http: //creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



The Mathematical Education. Vol. 62, No. 3, 381-400

A0
Br

I} apx| 7H

OJ Al
L="1

(sy.han@skku.edu)

MHr
¥4

ZHE

gfoi| k2t

A|CHZL =24

=
=

sHot ot

t25H0] &AMAel T

k=1
=

QIS X5t BlH|0[HE

O] 27|11 QUCE AH| 2015 7HF skt wKaE I 202270

Zoyy

H|sH

il
A1
03
<

-

foll

10

HOl A 749 LOfLEX|

M A &

[ |
[Le

Ct. StX[2h =LQ| watMofl HAI=l= HAA

40|
)

1l

1l

i

ol =

L
[

t

M
&

=1
S

AtollM =

7
S

L2 APH-AME ZALS HAISIRCE O|w] ARH-At

St
ot

1

Aol 17 %

AFE-At &

.
[=)
T

FICE. Of

| 2hR| WS HEFS =elstRict

ol
Ljny

HollM BIt5H0] mAt

o

iy

TEto

-

Afofl A S -gof| chet

-
zx

| APE-AL

Aol M= o

$x

7|ZEC 2 NASIR| QUATIL AL

=
=

= A= 4, ‘BH SEQ B, MM HH4o= MO ZE Q700 CHaiA

A A bR 2] oA &0l Ch

[
=

al
=

A

JEHOl A bR ZHE HZO| W2 WAL
ol
AN

9| H|g0|
9

=
A

ME

Sto] AAA e T

28

=
=

SRERE

N
o

A4

AT} (Erbas et al, 2014; Kim, 2013; Kim, 2021; Lesh et al., 2003). AP .2 9

4o] o|27)7}7] ol

S
, Uk ok 2t Zelofl A=

Y

S

S EEERRIEES

Sk
of

P
T

= A4zt

2Jife}

Xe)

sho] 6847} 1 7445 of

A
0

pysol

5
of

w5

& Choi, 2022; Pyo & Lee, 2007).

TEIAHolA 728 2ok Garret etal,

2016; NCTM, 2000; OECD, 2016; Riyanto, 2022). ©]°]] w2} WA=

c} (Garret et al., 2016; Hwang & Huh, 2016; Pyo & Lee, 2007; Vos, 2018; Yoon & Kyu, 2008).

3

#:0fo}

9]

= A

(=

%45 gl

O] Al
| |

ojul

J

A

382

Journal of the Korean Society of Mathematical Education Series A



SN - B BIE) 43 TASO| £33 DU THHOY T Q1A T At oy $ANE FNo=

SAR AL SHISE 44 G498 Lol KU U DS AU D02 1 Lk e 20 B
(Kim & Moon, 2006; Na & Kwon, 2012; Yoon & Kyu, 2008). 4512] 88442 17-& % = E1]0ﬂ/\1 o] x|t SIS ol =
%#ﬂ—%Tﬂﬂ BUH BAZ ke vl 434S H e 2ok
2007).

ojoj] whe} &kl 4~8-2 Freudenthal (1991)2] "# A1 3£0] 48} 1 S (realistic mathematics education: RME) & B 2 SHYE-9] 4ta}
e AZEo] Sl BAS ATHES Lefoiglon], 33902 5ol 2AS AT ool QA S 4 UES 515
12} =3 THKwon, 2017; Yoon & Kyu, 2008). AA)| 2015717 4ttt 811742 A2 kS %510 st 4-tof|A] AAY
9 s o2] WAL BASHI BAIS 1T 4 U5 S AT Ak 2015 7 423 L 45k BAlsh et
st9) Q42 4514 BRPL A 9L0n, 2022 W4 453 WRIHL 4okd BT F0g wa sk e shte
W AAIS 9l o]2s é Ree AN RS Ssks B0 2 Ea sheaksol vEA] eblol s gz
24 725 31 thJung et al., 2020; Kim, 2021; Na et al., 2018).

04 B P18 B 7HES) oA EASHE Sl A AR A ATl oot A Heleke
B34 S0 2 918l theat Aol ofd 814 wele S o B4 ol Rsalek olelet 4ok mels) 4elo] Ss

oA | x]= 7ol Tt Aol oJ5hH, £814 RS 9J3 A ARl FAll= MY EolAl 428l gt & ‘319} 7kx], e AL 24
AP S ZANAHAZRE ZAH A0l = n];q 710 2 UEPFTHJung et al., 2020; Na & Kwon, 2012). We}A] 8kal 425hof| M= 48k
2 Bl S QJsl AXNA Wl A AlRbeh= A FAIE SHYE0A Ala-slilF= Z o] 225tk Stein et al., 2004; Na & Kwon,
2012). SHA|FF U] @] wapAfofl A A °H7—é!91%‘:%— S Yol AATH AAHQ] EAl= AAA A0S ARESH BF oL AR AdR

A ol 4 Q= BAETRE AR aolH A2] Bolubx] Sk clgjzlel BAle] ulgo] -2 Aolct. olo| wet Tele] ot
AH(Vos, 2018)+= Bl 428of| A |3 =]= A7} eHE 52 A= RESHA] P=the SHHollA 7178 (authenticity) ©] o %] o]

] a7 2w 2R 914l 7kz] Bal 7

ﬂlh‘.

o]N
™

] %

AL 2| AL Qit. ] AR gk sy E0| 159 AT whelo] gl THAlE

a5k 8448 A £5HA 2 Zolgkal A&t u} ITHNa & Kwon, 2012). ©] 0= Freudenthal (1991)0] A|A13H &A1 A4 o] 7
ol 7|koto] Vg 4= e 2] AAlE FAA Ue T = BAA T 2| Zoll= THEEC] AT Aot PRS0
A= o] A& dAE A= A= H=FEe E’H Aol thigh T 9] o] o] 2| 1L Q1= A o] Th(Tumer et al., 2022).

ST WARE 2 A2 W ol A 9] FAAS IAol| REgshe Zlo] ofFH ke 1AE 7HAIAL Ul o, IA|E diske ZF A
o] FHAQ BP0 = Qs Aol thst B 7|ES A shs Aol tisiA % of @A 7111 1A Th(Strobe, et al., 2013;
Vos, 2018). = U] Aol A= oA 3] A4 Q] s H k= uie} Lof] 5ok AME AAAY FH 7|20 = AL 91O (Korea
curriculum evaluation institution, 2011; Noh, 2016) ©]+= %17 /d (authenticity) 2] 2]1]7}x] Z&5}01 Q= H A/ EA-Z A= vk

.I

873 QA BSIeh AAS 7T Itk F9) Aol AU T 20 24 Y Y authenticity) 9] o7l ZES}e 2%
ANl TAle] BT A 7] F2 Ak ET QAT o 241 Agto] o]} Ale¢t s ] E3lct. T olof T
7 e Jatolc.
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5t 8ol A 9] “AA A (reality), T A A (realistic) O] B0+ Treffers (1987)2] 45 2hA|of| thet 2Rl 9] B R0l A E] ALE
E]7] Ao, 11 o] $ - skxbEof| ofsf ‘A, DA EAJo] 75| o] $hTh(Fauzan, 2002; Treffers, 1987). Treffers (1987)
& 48 IAo]] Tt 4714 HEH o= 414 ’3@}9} S 4 akgto) digh 42 of ioj w2} 7] 44 (mechanistic), T34
(structuralistic), 73 34 (empiristic), & A 4 (realistic) & AA5H 2™, 71 F A A4 A (realistic approach) = 42 4] 4251512t
A petehs i AEske Ao e U H:}(Chong, 1999; De Lange, 1987; Treffers, 1987). @412} o] sjd=le sl &
Mol E AT A ZA B BA|e] BEke 4518 227} S SES H 25 Soeh 33S HeE s 9, 1
o|F 34 0 g Aot A A 2815k E Fofl TAIE AT 4+ U= TA| o Th(Freudenthal, 1991; Treffers, 1987). &17]4] Hoh=
A (reality)o] 2t Sh5A7F AL Q)= B 9l0] EeiE]= Al A (the learner’s ever expanding living world)E- 2|1 $HCH(Freudenthal, 1991;
Treffers, 1987).

O] 23t Treffers (1987)] HAA 2 Freudenthal (1968)2] &J0] Q1= 8t So|2h= ¥ o] 7|vtsto] dA
(RME) 224 2t2] 24| =] 1 th(Fauzan, 2002; Freudenthal, 1991). &A1 50] 4~5tw 8-2 Al Y&} uheto)] 42548 %8
8} 52 o AU oJn] = A0 & HHELE o] 545 T AT Armanto, 2002). O] Freudenthal (1968)2 428} ©|H
o] 2Hg H Wi} Uj-8-2] 428to] o2} FA o] Aol A kS 3857 H= of 2 QI B Tl stubE HdTh ojof weEt |
o] ot A PAE FAE AlFShe A 22 A4t ojof 5t WA= SHAE0] AAIA ko) £A4|1E AT 4 =
B+ QFAF & sljoksttt (Kim & Moon, 2006). 714 Freudenthal (1991)°] k= & Al o]k shE0] /i (imagine) & 4~ 31
8o 2 A HiEA] st So] uf Y 9] 4bol| A FI#Z (authentic) 73+ A3 I Q= THChu & Kim, 2009; Fauzan, 2002, Freudenthal,
1991; Gravemeijer, 1994; Turner et al, 2022;). 5 M3 50| DG EolM Az 712 4~ e A2 ot tlehe SMY5o] et &
4 SIeh 7are) 4, o =8 Aege] BA) ALSE 4 Schs Zolck

SRl S 25l ] SPBS0] 212 4 91 Wauthentic) BUHE B3] 50| ofd 7H3e] A4BE Weko 2 & BA} ut
s slo] AAECH SIS S 23T} 84l 7he] RS L71A] 25} 432 AAlo] 4830 RS oK R B 4
A TH(Palm, 2008; Turner et al., 2022; Verschaffel et al., 2000; Vos, 2018). ©]ol] w2} 72 #4491 FA (pseudo-realistic problem) 7} ©F
d sty E9] d/dat YT T o] 9= "M AH(authentic) B A QN FAI', S %17/ (authenticity) ©]2H= 7Hd 2} & 'Z178/8 = 2t
A'2] " Qo] ZhzEm & A Ao thgt I o] 1 EkE] 11 Itk Stein et al., 2004; Strobel et al. 2013; Vos, 2018).

‘%1773 (authenticity) O] 2h= &0l X 1§ T AFLE0l|A thfs Ao 7 AR E| T Qlom B AA/de 3t &
AF5kaL ITk(Stein et al., 2004; Strobel et al., 2013). 1S4 Q] "4’ AA|A|}F A x|Sh=A]of] ¥+ A oA o] HAI O
HYEolA 7N o] 1 A 0 &2 3 Q= AE oot XA = I (authentic tasks) = A A A 0] 1 Y&t A H £ A]

SS9 ZHRIA QI Sl A AR Lofd 4= Q= IHA|E 2| u|FHH(Garrett et al., 2016; Lombardi & Oblinger, 2007). HH %1
leke Bole] Hojol ML ARBHE 271 3 SYTL tha 2V 4 YO DR B @A Eo| olo] chel AT
ZA A2 QI5H= 7o) ITH(Vos, 2018). 3FA| 9 12)5t Sk ol = Btslal e AalEo] AlS]A 0 & Hofed 4 gl 1z
el Al 217882 Jelstal 217842 252 7okl 1o, X174 2A 9] A 2ool] 2& 7] Brp 284 = 2E, XA
3 = THA, X177 =g o] Aol et 1 2 70-E A THE AL QlTH(Vos, 2018; Strobel et al., 2013; Turner et al., 2022).

T i EA QI SHAFZA] Palm 2006y THA|Q] WA A]-S gt wjof] 2235+ 2710 24 AR (event), ZE(Question), 12 & Hlo]
E] (information/data), 3 & (presentation), 5112 Z2F (solution strategies), 274 (Circumstance), 3112 2] = .24 (solution requirements), =2
(purpose)= A AISHATE. EESH o] 2f et 2752 WHEoh= THAE X178/ Q= THAI' = E QI TH(Garrett et al., 2016; Palm, 2008). ZF 271
of| chgt A w2 7+eHs] A 2lshH tha-2] Table 13} 2t}
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Table 1. Criteria for the authenticity of the task in Palm (2006)

Criteria Content
Event = The event described in the task has taken place or has a fair chance of taking place.
Question = The question in the task actually might be posed in the real-life event.

Information / Data = The information available in the simulated situation
= The realism of the values given in the tasks
= The specificity of the information for the students’ reasoning

Presentation = The mode of the task conveyance
= Not negatively affect the possibilities for the students to use the same mathematics due to difficult terms and sentence structure and
amount of text
Solution strategies = The match in the strategies experienced as plausible for solving the task and those experienced as plausible in the simulated situation
Circumstance = The reasonable time consistent with the real-world’s time for solution
= Putting the products into real use
Solution requirements = An appropriate solution in a corresponding simulated situation.
Purpose = The purpose of the task in the figurative context is as clear to the students.

Strobel €] (2013)+= Palm (2008)2 F-AFSHAl X140 2] 75 TA| 27HA] A o= B5F5H3lom o4 Xbel, 7914 Zpelo] o]
STk 94 Al o 2= 7o) 2174, wpA| o] 21784, E-8-29f 217/ o] it o] 1A% %J}Zﬂi’l o] AA|A Wt} f
AFgEA] o] tfgk Zo]H, of| & Fof IpAl|of] AAIE 2| o] e 7} A A o] Efo]] s s = ZQ1A & Wt} A2 21742 34
ol A 22 Il sh= 550l AAIACIA o]f A= &5t fARIA| tigh Aojoh. &-8-0] X2 =] sligo] A
Al Aol A -8 4> 9l ZIQIA| S oJu|SHTk(Strobel et al., 2013; Garrett et al., 2016). 7HQ1Z]Q1 2F 0 2= 71Q12 WA 1} 713
Z173730] lom, 1A 7782 A7 52 7HS Sl WA S BRdo] Ql=Aloll thgh Aolw, 74x] X142 TpAollA 8+
= A o] 719 = ALE]9] "R B xg S 29I A|o tiet Aoz 1 3172 2y 9] ofn|el 7hx]of thgt ojn] S U ESHKStrobel
etal., 2013; Garrett et al., 2016).

UM AFS A0 2AES 23S AN IA7E REdet A Qle w SIS 5hd ndly &
2]t 5-8/d0] thst o]l E W& 4+ UA FthGarrett et al., 2016; Bonnotto, 2007). ©|213+ &A% Q1 1A 9] o
ATE HIRF O & THAE H|w A Ao g %7}3‘* U= EASS Adsto] JAA Sl oA EA4S S8 1

=21
—;1 AT TFoEaaE Ua
Table 29} 2O o] EXES &

3
il
O
j

5}
1]
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=

Table 2. Detailed features and literatures on criteria for the reality among the characteristics of mathematical modeling tasks

Criteria for the reality Detailed features Literatures
Real-world subjects = Are subjects outside of mathematics used? Aguirre et al. (2013), Cirillo, Bartell, & Wager (2016), Fulton
et al. (2019), Hwang (2007), Hwang & Min (2018), Wager
(2016)
Situations that can = Is it a situation that is personally and practically relevant to Berta & Britta (2020), Cirillo, Bartell, & Wager (2016), Dogan
occur in students' daily  students? (2020)), Garrett et al. (2016), Jung & Lee (2021), Kim et al.
lives. = Is it a situation that really happens or is likely to happen in the lives  (2010), Kwon & Park (1997), Lombardi & Oblinger (2007),
of students? Palm (2006, 2008), Strobel et al. (2013)
Need to solve the task = Is this a question that can actually be posed in real life? Garrett et al. (2016), Lee & Suh (2004), Palm (2006, 2008)
= Is there a clear purpose in social context?
Conclusion in a real- =Is a practical solution required? An (2012), Dogan (2020), Garrett et al. (2016), Hwang (2007),
world situation. = Does the solutions have a real impact? Kim et al. (2010), Palm (2006, 2008), Strobel et al. (2013)
Solving tasks that is =Does the task solving fill the needs of individuals or society? An & Oh (2018), Dagan (2020), Doerr & English (2003),
meaningful to students = Is the task solving method consistent with the solution that will be ~ Garrett et al. (2016), Jung & Lee (2021), Kim (2012), Palm
used in the real world? (2006, 2008)

= Can students' answers be used in real life situations?
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$8H nde S Q5 o] EAell= AN, BT, TS, ‘e o] &-8750] /ot shA|Rk o2 £ & F SRl
AAAE 7R S 4 Qe AdSolets AN RIS 2 2ES AAAH 0 BA I o2 HREGl o o]
ot A5 A7t @A o] 7| A A] okal Qi Hat ofufet ' HA/Y 2 3hA| 9] of 2] EF Fof Shitol| sigE o, th 2 EXE
of) ulsl 5Lt Aol tisto] od g2 AAA QI IHA| = A Ztot Ak o2 g2 AAH 0 2 A7elA] ok 4 ke F3A
A EAS =1 Qo] Ao S F A7t A %2 Zo] A o|th(Strobe et al., 2013). SFARTF L] % 0 & W A2 0]
skl 5] EAIAS dA Aol 28-S Fol A5t 9o, Aol AAA S vy 6}— o) thgh wAke] QA3 H A g S R
5171 ek WA &7F 7Ehof] st AtEo] 2= A1 QlTh(Jung & Lee, 2021; Sevinc & Lesh, 2018).
A 5 WAFSS OO 2 §F A Eof| ofshH WANE-2 At T A1 S sHYEolA Al s allFe AS Fosithar 4
ZFSFARE Skl =8t A ZFE )= E2 4250] Theo] 428} HEo] ARk ARE- S 8 MY E0] 9]n| Jl= A AlAIehE TRIo) §le
L7131 AATHAguirre et al., 2013; Fulton et al., 2019). E£3+ 74| 5§ 2 27gollA] e 50| Eaf W sfigo] Al ZA] Hztol A of
gt oln = gle 497t ok W20l tial] wAE ol ZAIA] 471 = 5FICH(Fulton et al., 2019). o] 48 WALS T/ O 2 3t

L < A < 10
-4
=2
1o,
ot
Kell

H ehd mdlgof digh A2tE £330l Etokl 84 Ry 1A S 7ol QlojAl, B oflB] 48 WAL
2 9] &oll S FA) Zotal 1EolA nl7t gle IS 7St | & ST Dogan, 2020; Aguirre et al., 2013). ThHkA]
. el A] SHYEo] AAA e IS Eot £5H REl”E A5 siAle nAH EAA e A S =4t
olsfistal, 123k IA|E 7iEsto] AlFd 4= e = TPt Ue Aol F L5 (Tumer et al., 2022). SFAIRHHEAA =
A S 7Hdeh= Aol QlojA] wAkE2 2HA|e] EA4o] ot o]sl7t R, H| & B 52 UL JlEjets 221 A 8ok
of| B8FAS 2H1 QA THAguirre et al., 2013; Dogan, 2020; Lee & Yl, 2021). whebA] 'S A4 Qle THA)' o] EXo] thgt iAte] o] 5
O} AA Q= A E e 4~ = IS SYAI717] YSH A= 5 25T Galbraith, 2007; Hansen & Hana, 2015; Turner et al.,
2022).

AR E A7AFE0] FAE e AN e A2 FFA1717] e 542 7ML WA
A Sl Aol Thgh wAake] Q1A I AFel] FAA 9l ¥hgat Gt UEbgT @3] 25 45 WALE o= o OS_%L(i e.
Stohlmann et al., 2017; Fulton et al., 2019)°1] 2]5}H, WAFS2 " AA Q1= A S 7id5= dlo Q.
T, & O 59 44t Aot AAA wes jhgstalat ke Baa HolS]lth 53] Stohlmann 2 (2017)4 =l
H A4 25 8 WARE S AR A A AFE A= 7|4 w4, HH 25 E8-sto] s E0lA| ZI2eh AAIA W
T7F AQlon, aHA| wete) Al s = FEE 7H-E dlo| |7} obd AA| HlojE& A}%’@BEH ié_‘*é = 01715
A 7HH"01]/\113]- 2= o] ofug}t ZF WAFS-LS zpAlo] ks H ALY 9l THA'E 4~Qof A2 51
Z °El£7} oA 344 BaHE F A5 = 5FUT. Fulton €] (2019)2] ol A &2 #i AR A
A4stal, 1sol|A Aelo] RojE = AeS AT wlol| eE0] o S1|E 7HA| 1L ol Yok AS sk
Al 512 2t ol| 4] 4=8}o] o] BA| Aol A &= =] eAYE0] olshisiAl HE B st
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Table 3. Demographic information on in-service teacher and knowledge level and experience on mathematical modeling

Theme Item Frequency Percentage (%)
Gender Male 18 439
Female 23 56.1
Career 6~8 years 13 31.7
8~10 years 14 34.1
10 years ~ 14 34.1
School Middle school 15 36.6
General high school 20 48.8
Specialized high school 4 9.8
Autonomous private high school 2 49
Knowledge level on mathematical modeling Never heard 1 24
Heard, but don’t know 12 293
Know a little 26 634
Know very well 2 49
Experience on mathematical modeling None 31 75.6
As astudent 6 14.6
As a teacher 4 9.8
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Figure 1. Pre-survey item conducted prior to the teacher training
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Table 4. Evaluation tasks implemented after teacher training

Question Content Item type

Question 1~3 Perception on the mathematical modeling task in view of reality Nominal scale

Question 4 Designing the mathematical modeling tasks Descriptive

Note. The question 1~3 of the evaluation task is the same as the pre-survey
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Table 5. Teacher's prior knowledge on mathematical modeling tasks that do not reflect reality

Type of the perception Real-world subjects Students' daily lives Need to solve a task Conclusion in a real-world situation Meaningful to students ~ Total
Reality is reflected 18 (75.0) 7(29.2) 6(25.0) 12(50.0) 10 (41.7) 24(58.5)
Reality is not reflected 1(59) 9(52.9) 7(412) 6(353) 14 (824) 17 (41.5)
Note. Multiple responses, Unit: frequency (%), Percentage: percentage within each corresponding type
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Table 6. Teacher's post perception on mathematical modeling tasks that do not reflect reality

Type of the perception Real-world subjects Students' daily lives Need to solve a task Conclusion in a real-world situation Meaningful to students ~ Total
Reality is reflected 7(100.0) 4(57.1) 3(42.9) 5(714) 6(85.7) 7(17.1)
Reality is not reflected 2(59) 33(97.1) 21(61.3) 19 (55.9) 26 (76.5) 34(82.9)
Note. Multiple responses, Unit: frequency (%), Percentage: percentage within each corresponding type
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Table 7. Classification according to changes in the perception of in-service teachers
Post

Pre Perception on that reality is reflected Perception on that reality is not reflected
Perception on that reality is reflected Groupl (5 teachers) Group2 (19 teac hers)
Perception on that reality is not reflected Group3 (2 teachers) Group4 (15 teachers)
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Note. Left stick: the number of teachers in pre-survey, Right stick: the number of teachers in post-survey, Rain stick: the

number of same teachers in pre- and post- survey.

Figure 2. Criteria for the reality judgment of Group 2 teachers
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Table 8. Evaluation of the reality of mathematical modeling tasks designed by in-service mathematics teachers

Score of the evaluation 5 points 4 points 3 points 2 points 1 point Total
The number of the teachers 24 7 5 3 2 41
Percentage of the teachers (%) 58.5 17.1 122 73 49 100
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Table 9. Criterion for reality that the tasks are satisfied by each evaluation score
The number of tasks ~ Real-world subjects ~ Students’ daily lives ~ Need to solve a task Conclusion in a real-world situation ~ Meaningful to students
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Figure 3. Evaluation of the reality of mathematical modeling tasks designed by in-service mathematics teachers
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'Finding Break-even for Students'

These days, students use study cafes a lot. In particular, during the mid-term and final regular exams, there are
many high school and college students who stay up all night there. A 24-hour study cafe was created in 2018-
2019 before COVID-19. As public places became available again, the number of study cafes used increased in
the first half of this year.

It is said that students often register for a fixed amount of money due to securing their seats and anxiety, even
though they only have after-school, Saturday, and Sunday during the semester, not vacation. However, there
are also many students who pay by the hour only during their actual study hours because the amount is a waste.
However, students have asked questions about the cost because they couldn't meet the actual time even if they
paid per day.

If you paid the usage fee and left it empty without actually using it, I would like to check how many hours you
leave it empty, whether it is a loss, waste, or how many more hours you received as a bonus.

Figure 4. Example of the mathematical modeling task evaluated in 5 points

Two people A and B are wrestling. At this time, A and B have the same skills and no tie. The game started
with a prize of 6.4 million won to the person who wins three games first among A and B, but the game was
stopped with A winning twice. In this case, how should A and B divide the prize money to be fair?

Figure 5. Example of the mathematical modeling task evaluated in 4 points

Taeyeon, Wonwoo, and Boyeon rode bicycles and started at point A at the same time, and each ran at a
constant speed to and from point A and point B once. When Taeyeon turned around point B and came 2km
toward point A, she met Bo-yeon running toward point B. Here, when Taeyeon ran 2.5km more, she met
Wonwoo running toward point B. Also, when Bo-yeon arrived at point A, Won-woo was around point B and
was at the point where 9km was left to point A. At this time, what is the distance between point A and point

B?

Figure 6. Example of the mathematical modeling task evaluated in 1 point
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Figure 7. Distribution of evaluation scores of the teachers' task design focused on reality according to the perception of in-service
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