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A-SIYP7IAT A25d A% (2022)

LA &

4ok B2z o g Zro] ofgl shEom(Almeida, 1996), St °5H9] 9 BHE =24 22
El) g, HAA, 2013). T8 252 B9l PSS T ~o|H ~o|t} FEjQ| A
=24 02 AJF3lol= 58S 4ok k= HHFawcett, 1938/2000), 7]&
AR ERE HAHR 2ES olF0] Y= AFEH S22 54 F3 PFHOEA S 9Ju|E o]
ok ol Edi7F HoHFIS71, 2004). 9] 97f=2)e] 451 w3y HA| ‘TS 58 Ao
E YAISHL Qlon, 53] v, Auth EHEs 494 FE HHEHE SR Y =5 FEY S
8 94 HETH(HAS], ¥4, o], 2015).
o|A Y T AGH FEoleh= Al B E AAL 5 =S Sk
oA S8 &2 5F WE AAE A=A A7Iok=
2, W74, 2005). o]°fl 2009 7178 WK o

E

SoIgTE22, 1 T Foto)A
3t 51 A&7 i oFetE o (o1, shgst, 2011), ‘5, B9, A, 7MY, A& 59 &ol7t
B3SOl FH AT U 2015 70 St w53 V)5 YH2 "= 4EE HT

Slobs IFoA 5= AGH FE2 5 A%E 712E
33)1L 7|EFO 2N, A9H 2 5ol =0l
A Lotz A GA e 715t 5-9] 8 HHAS FAISHAH: ool 2015 7178 S8t w57y 9
715t G0l T, B9, Bl 59 8o glo] AGH 20 & FP3HE A Lo =t o]
£ =Y9] 4o izt AHH AGsE 2 5WANAAY HAYsr] EE ool ' = Hoh= EA
£ Yoo (ZYH, &84, 2021), wIHA A7 AT o] wEIg It Z Zpo| 7t glo] A S
of 9Jgt st I APoHA sk die 45| A AtH Y, o83t E4A, 2019).
oHH Sfard(1998)& T2 553 Folahs 27H] 272 7dstote] skl thgh hol9] 3
< 3ot Sfardo] M2 S5 2|4 & AR A HFE55R= o] ofY g}, A4jo] RhEof x|+ 7t
9] &2 F5A o oloh= Aot o] gt #-olA Sfard(2008)=, Ao o= sfeste
G508 AAE(communication)s THFSHL, oldt AtaEo] JNESEE FEE At
(cognition)2 It Sfard AR} ARl T2 @A) it A2 T2 BHAS X0}
WA commognitions “QJAAEI A= BT 4= gl BE 70 (Sfard, 2008, p. 92)U<
oJu]ah= ol &2 ALGSHEE AjteiTt. QA (commognition)® ] w2 SHAYL =515
Al FE FEA0) ooz FAHRI 4814 AL LS 4= gloH, o|2g & FEA|

AbaE(communication) S BT 2N SIS0 AkLL I it EXS A 4= Ut

it

1o
19

2) =2 ul=, A, d=, SR, A7kEE, S diYh 38, SFE gkt

3) Sfard(2008)°] W= ‘commognition'@} ‘QAAB(communication)& &850 ARESH= Zo| 7155t o
2(2014)2 commognitiong s ‘AT OR gZoH, 2AL017)E FF WIE B A%
(commognition) 2.2 ¥7]5l9t B AFE 9JAAE(commognition) A2 48} sk&o) FE3H= Hl o]d}o|
A& commognitiong 9T wii= 7As] QAL OF 7|&5k1 communications Wok= FLogh ‘QAkA
B(communication) 22 T} 7M=44E Fol1At it
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(L, 2014).
oV 2L L T, 59 o) 39 SO /1UE FALA A Yol o2k

of £ CEHLE— pre ﬂ%u Ecio} B a4 222 A9 3502 AHe she B
ARZ A 8 A8 3te] PgEo] Fof o} 39 99 92 IANLE o] Hlo] B4,
olafa B BHL Eo) shSo] A Mo N el Qlold 220 B4 TlattonA S5t
5% TR AL ASkTA T

II. o]27 uj7

AR FE0I= YL = St o] AAERE =24 0= Blgt A& o] 2= ARl 7o)
HJohnson-Laird, 2000). A% F29] A2 AAZHE] ZE0] o]2= FA| Afo]Q] A H<I
%ﬂ]i Tﬂr"‘ﬂh Ao Z (L7, 2018), Miyazaki, Fujita & Jones(2017)= o8] GAIE =20

S A2 YIEQ A 1S A94 20| EfjE Bttt $HH, McCrone & Martin(2009)
A 322 59l BA| Afe]9] AE TAE ol Aol L A= FEA Wl Fert "okl st
13, 93201000 HEH A2E FHIATH= A2 AF9H F22 59 T F2et &
, OFE AE|oke] A S Ashs A A o9 A, AAZRE A& ol=2= ﬂ
A1) I 0 2 HRSHA Sk ma-Shy E50] o E BA| Aol 'Ad TA'E
i A2E AAdstAY AA W2l 32, A2, A2 Ale]e] TAE ¥ol= 4 A3} ;%2
ok & 32 Holett
145712004 HEH FEE (EE) Q’% 29 40 —7—5} A =5 AP HojF= 1
dlojt}, (A NA A1H A, 24 5

& TUE EUE A9 322 59 zéﬂ% FrEsh 11 Ol%% S8RHDurand-Guerrier et
al., 2012). o|A¥ 371l Sl =39 B8 FARA Aty F¥ohs I T2t JAE
EY= st v FEY= (A 38= 31t 1‘3]1*7\}‘%‘"?‘_ %lal’féi 713 A0 & oA AFTHH
7], 2019). 12 B 522 A8/l thet 3] 2ol A HEIREEE 75k 329 A9E
Aprg/go] obd E Aol oJsf) AAsk= AlZ17E HATHCIAE, 2011). &, HI-EHE 7|5kt &35t
7] oA 9] FEl= FEH Fal'ofA} ARt X' ¥H, dEH ool A FEl= ALY 2ol
A ‘o2 7MY sk HAI'EA 715 5HA AT (HAR], 2019; oA &, 2011).
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A-SIYP7IAT A25d A% (2022)

Ty st st A Fals 5 A e AR ol A=, T8 HEE oh= BAY] Fol A
dS B9l gQlE they 1 AWt &2 Z o0& wolgolA ARgETH= oA RSl AE,
2011). & E°] F FAo] BT wf 529 A7]= 2t BAE S 7]stolA] ZE9] 92
& P HKO] A&, 2011), ©] BAY] F BieZgolo I3 HaPAolu 422} 274 o] &oh= 2
&5 Sl 9}0_1%_&1&1 7ol gk Aget AM & thFojXick, od PAIE HES Bl A
X‘—E QIGstHA, vl FE R Aga] Kol thE HAlE TS 5o 42 A2 94lsto]
812 Ashe g7ohe A2 wpshE 0 & mgol FHo] tist SIS o]
AtH(Fawcett, 1938/2006). 7|5t L&A 32|19 FAS FOE 7Hoh= HAI
FEE =g A99 dto] =A gth= oA A9 4 Tioﬂ 7]9kgt 554 4
5] oli= gl 710 3eHF 71, =28 2013; ¥+t1], 2019). ©]A@(201 1) W=H FE %
Aots AR mielohs A2 AW A 23} A9 2, XM 7|5kt =5 715}, S0l of
3789 2lo]F olofote S oh= H 8% 9T St

ShH, 5t 715t Gol|lA Tl BAF R FRlst|7F 7] GTHEH Y, 2009). 715t 152
F8 EX F o7 d9d 228 B3 54 Hs S A Eoks A= (S, 2015), A
A7 229 el 71E A, & 27 wakA o EF=]0] QA ghot AHH F2olah= At 3
oVﬂ ok o of#l&o] Qlok 4471, 23H2013) lﬂlﬂﬂr S8t 715k g9 ol
A HSHHA, WIA A Th= A AFE SHHS 'Y Moﬂ*i S92t Adat 1
’ é.”—. o 7514 F 02 A= Aottt T3 413201002 A2Hg 9] A4 A Al ‘A

T E =oAL 5. o] AT, S8t 715k WEoA AHH

Aol =24 AG-S 5t To] oS I4lolA ok o] F85t, Fejzh= 8ol

SFA| = ool et ‘W sol| Al F-Ze] Adat 1 9 ﬁ%‘o&ﬂ A5 2

FE2& TAFCE AN e 4TS AT a7t e Al :

Olﬂoﬂ w2y A9z 222 Ak1e] oz B o}L W3R B

2 BA'E 2 A5t AA LHA TrFet AL gl Aoz RSk &= 9l

S 5o SHAEo] 48H FFSHE 9| QA st HalAE A9 7&4

EA=o] =24 QG YO = 7|5 4= QA Ffjof gttt ool £ Aol A At w5y ik

2 A APOH 2 BA'9} Z) o gis] gels o g 2251, 99 &o] B Fao
olu|g YA|H o0& FAoh= TE-g Egotast gttt
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=5} Shgo] thgh Sfard(2008)2] QJAkAE Tl T2 QJAkAF(communication) T
& YAl ke EsolH Afale o] 23 QAta-G(communication)©] 71ESHE A=, At
AE(communication)¥ AlTLE 22 A st A2 o2 m;Folt} o]y3 WEojA

SfardQ001) 5 S5 481 e Walos Ausieka 5 4o v e ot
£ BT Sshs WS Wl Aolu, FEAY 3k gEe Holshs, A4S 2% 74

146



Z3h 29 9ol SIS0 Ay 22 B4 olAE(commognition) WS F4ow

Yo g HHsl7l= Zlolth. g Sfard(2007, 2008)2 =8H4 H22] A& “&of AHé(word use),
‘AZHA w7 A (visual mediator)’, F®l(routine)’, W E] E(narrative) 2= &/30] B]5=0] &5
74"} 7]€°L ATt A5t 4ok G2 P2, 57 &ofof tiet oot ARg- WAl Ho
&of AR T, HE iAol FAIA ] tid= Atk As] A8l ARgshe e B
TX}Ur 715, HiaeA] S 22 A4 WA S S8 SEide B3 ok 2EL, ©E A
1}91 Hol 4 Fs e S 25k R FEH dRA2R 51 B AR EHE 9E Wl
gk A o gA Afole BAE Mstt WREE'E SEAE 1 48 7T+ St
Sfard(2007)°]l w2 4=} Sh52 o]t &2 ot §E 0| 471 43 wiste] g 4Rl Hst
7F dofuh= S itk

sl

£35] Sfard(2008)= 4514 %%—4 ‘FEo], QAtAE TS TEE 578 o5 P Holg=
a4 gaetal Fxetgor, ‘TS Actes BP0 ohe HE] S Y = 3
(object-level rule)¥} e} %‘%75, & (meta-discursive rule) 22 BRIt} tif & 3
< oH Ay o] A 243 i £4d0) HlS=o] At Aot A& ¥ 39 e

i)

R 150° ofeF RES, A9 WZte] Fol et kg Asto] d2re) 448 Attt
BN g 22 FHOI, olefa th 2F 73S BUIRIAY YFoKe HelskE BEA
”ﬂE} HEH 20| AFEE= B, o8 19| HEF 2] (meta-rule)o|2tal FE7|% ?_H;}. = o4
$2 AL B2 N8'S Aol FH0lT e FAL GR 5HE U FHO R
g, 2014), YAtAE TR 9] 48t ShEol A= A 721Q1 HlE f2]o] F5510] 42514 G290 Big}
£ ot EA45k= Aol ol
SHH =8} Sls5-2 TE0] WlE At Sfard(2007, 2008)& Sh5S HEl 5 S5t o) =&
508 FESIY. Ve <% sha &olut RH, HHE BV Az B4H o] g&oe] WRzRH
ﬂﬁﬂ% A= ot Hel o ka2 s ]‘”9‘01—4 |L7t A EAY st FHo] 1A o
< FEO T v = HE} 112]9] HIShE B9 BEo] YR ERE s A Autith & 92
o7} An' HEF o Shg2 AlASH = OP—J]TE‘% et ﬁLXU WS ol A28 EEo
np=gk o) wel 525 5ol 7hsSttH(Sfard, 2008). HIEH 5 ShgS Yo 7|= 22 EE0 Het
oA 710 e HE 112 FAsH] =, O]h/ﬂi OE HEF 23S T2 9E o]
A= Atolof| QAAE ZH5(commognitive conflict)& ZFHTH 8L, Biuju] 0|75} 2014). O]
23t YAtaE 459 dae B HojAEo] AR ASfE -&5to] AH4lo] 2| HEr 22 &
ool Mt Z] 0 =4 715 SHAINE B olAbs AAR HER 1121 WS 4= glo B R A2l
HES SUst WHalsty| et HAE7tY] B5s Bk gl B asttk(Stard, 2007,
2008).

i

o} Z- QJARAE T oA of 2] Al 478 Wp-ShEollA] Polu HES EAISHe] LA
AFEE 7]1&319i T}, Kim, Ferrini-Mundy & Sfard(ZOlZ)t 53t 7R of| et 255k =5k =4 9]
HE2 7] 208 ER0HL, 7 2 u:]—a} A 29| 47H4] /o] A1d 4= FE sk
o} Wang(2011)2 4818 @&9] 47}4] 4740l B|5=0] van Hieles?] 715} 22 A 3let E2 7l

woto] =gl tigt AH|wAkE2] 4ok %ﬂ_% At ArE2014)= T4 Zd(emergent
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A-SIYP7IAT A25d A% (2022)

model, Gravemeijer, 1994)2] 434, Zkx4, Uubd] 214 Jof whet 42814 G29] 4714] 4
Kol A B2 He3t vk, B8] It G2 520] J52 LT 2o HlFo] 7S 3tgitk
FUY014)S 53 FAZY 8 BANE HPNH Sehe ias 2ol BAE /0]
SR PARS B 0 djeh A AT Z4F Alo]o] BAS Hsteirt 082 920147
Slol B 251 Lol QALE BFo] A BYS BYlel 318 YR 52 4
& 7101500, olg0] G o1 HRE oG BN LA T8 ATAIA, O
ARG ) 55 38 FA U Qo] Mol BHUOZA T T4 0] o) Sl
XS 22, 53] 2 971 WangQ01 D% ZEIEQ010°) 4 58 44 asie], e 2
£ 419] 502 FH SHe 5 919 94 BES SUHAT Bl LA o B8
sk g,

d

i
ox

e

. 953 4y

2015711%4 Z53 ﬂ%iﬂr%i%l%’%ﬂ 3A0] et Aers 714

o1o] eS| o} = —o} o A ol 2g Bckelel 397, 2016) o)f & A7 5
2509 AZ1g9) 48 Bl Haspage] 420 oii 97 B8 s 222 AFsH 5
£ B4-ok ARE stA sk 2 477, 1 28H2013)7 ol R(201 el w2 R i

A F25 v A st A SEel He EE olsid 9t e vt g3
S "] M SEE BIER VIS AIAIE sHEe] AT ¢ =S Ae-ohs ARE A5
k.

Fawcett(1938/2006), Gernes(1999)= & 48k &3l oot F2i& thE 87} vkl 5
JoPHA], AXZ 7 AT 22 AAE AAE SEoto] Holot T el HFAH R Aeh=
FAER L5 ATt ol B Ate HY E FEel gt uigAY &5 sk
Fawcett(1938/2006)9] 2o &t = ARE $4-Hgsto] [FA4] 115, Gernes(1999)«1 =g
o Bt P ARG 79 - Hoto] [FA] 215 ottt SIS HF 44 L2 Boto] Foet
329 9 9 9fn|E B} A H 0= Hoksd 4= YItHGernes, 1999).

A3, 1, 0] 273(2020)2 HAIAILE A4 o] 29] AFS FEolE T £ AHIZ &
S 7|57t FEjollA AlFEE Alohs 4 AR 71Eot3 oA (2011) FE o Hgh &
RE9] A4S 2ALRY| ol A o] ko] dhof gt BAIE idste] E-85t3ict 447, e
3H2013)7+ 7 1138(2010)2 FPAol| A 5-92te] A 1 ', A4 I 2AS S5 715t

il

0o
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ol
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e

A7 2 B4 9A}AE(commognition) TS FAoE

of

oA = BAIY AYH SHHCE AEF AsiGiTt olof & A= AAA E5= A4

| H(HA3] 2], 202000 H]F=0] 9] H F2of thgt B]F 44 &5
o folgk= BE9 YuE O]OHOM] Sh= Y AASISIH. o] =golA tE A
A Agsto] tigt olsiE AHdsty] Yof 01X d(201 1) 78 Bt [FA 313, BA7], =
9 Z3113(2010)0f] B|F=0] AH ] zmd Al FHE F= A 412 FAS) sk o
2& oldfot= B2 5oto] o & 7MYz FAIQ S04 B BAE stk d94
2AZ oI35+ AKX, 2011).

Freudenthal(1971, 1973)2 9/8€ A AAE 1= Fifsto] FJ-A2-5BY &A= o] F
oA 71E S &S WA, S5Ate] AAIE wHet HA4A 22515 B9 A AA ] gt
Z23} PO & FHS YoM o= 59 159 BRASE sl on 11 A1 H]'O]'F Skt
& AYo7| &5 At &, XA Q|| 7|5k ARaLE Adel] fiet 716 S U, '
T 5= B =P et A skl o] d9¥ o2 225k AHYoflA Z*JE Ay
= WA o= X9d Z 87} QU oo & A= Freudenthal(1971, 1973)0]] H]5=0, ‘HPAPHT &

515,

L5

L o 4

@

SSRFE:J‘

@

=)
N
H1
ol,
rorr
4>
?
S

flo

Eol—_]

%’ ft[rt

-

FE] Sl SRSl BRAFAF 2o T B1US BAstel 1 UL FEHE (2
23 440) 97 TAS A0 RA BF HhA] /12 4 S B (24 612, 718 4P B SR
ARG HOIR AHe (B4 712 LS. SYES BRAPAFY) S g5t ole)
A Ao ] ‘A2 BA'E ZA3lo] chopet WA WP O BPAAFS] 42 F AL o]
712 8L ol 1ol o] 5 9o, oS F3) =F2] JUak FoAS G| GEHE o
£4 ol A%E 222 A1) $ O FFT % ArHFreudenthal, 1971).

o1} o] WHAAF] H Yol the HTE Bl AR FES YA o BTG A
BY 5 YT B A7 N LT 2] S QSFA GE 1T} 2,

N

ﬂi{

ol Fli“ o.‘EL m{m ey
o l‘

A

0
ot
R
&
ol
1o
%
Ll

(B 1) A9 FE2S FeoM ok U388 A= -

o o=
A 25815 N2 Ug
) ) KO|0| CHEF HIBIAIM SHE [S

I~2  HOl W B2 fE HEAE BE ool I AR B [FA ]

Bal Tt HEA B (2R 2]

e Sl st OfaHal| (2K 3

3~d 32/ of3{ep| 5 g oste| [=H 3l

'gﬁ—| EEDI_l _é)_E'l §c7| [F__Iﬂ 4]

] BIE Elol 712 ME 2| (2R

58 HUAHE E7op) S He i 98 271 1=K

S B Holsh| [2H 7

4) & Do 29 ALy, B, ‘AGH A} 59| gol= AT @3y Aro| WHEL s Ags] 9
3 22l Aoz SHYEF ] oA E P SolE ARSI Aokt
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A-SIYP7IAT A25d A% (2022)

2. A HOXE

A S o 35 200 902, 2504 20| F Al Befep] ol 3
L SISOl olS 9] SHANHTE B4 sFolu], Aot APl AP, AT Fol WA =4
A7) BYUFSLO) 2SR 18 4 1340 AL, thekel A

Ao 99 59 Hololol A5 o A2 A 3 2 1403 el 2y A2

AT o] WAR: 2 AFollA WLt wg-ok ARE Z8oto] A ol S tide s 8%
S APFATE AFAE W5-8k5 AR Y] B3} ok 58 WAL 8517 9l5tka] 4314

H 7L odod 229 A179] 31y 0 2 AYFH he 7-aks AR A 9 A8510] 5HAY
=0| Fofol= T 7YY HES YAAE THA EA5HIA} Sl HE 412 918 o AEe
Wit & A7HE Bl keIt 92 2t Ao Ago] doju s TEE HE0E XAt
APstg o, 3 HE2 3 02 ottt e S5 B3 S 4:5H4 HEL vt 71|
2ol Y =278 BEEE HiAsto] S o|F A 7t =8t 9 =2 A BT HALSH
o, sHIEY BE Lot A4 YA JFH FE B4 5E&4S =o]1A} o] 2t

olat Zo] 3 A=E
Sowder(2007), F+/98(1998),
duststitt. 4-sH2010)= 8Hd A3} 5= 94 ghilof ot 7@'%}9} 76‘ X—. %q"”ﬂ 79;‘4
3}, 2ZA ofof] 23t AH A 4 s}, =4
ShHp & A A9 S22 }1-4 g0 2 F 5 Sk wg-gzoll 5—33}9& SRS ~r-i
of ozt B3kt tha A7t U= A FAlo] ofet AFSFE 4] S04 AlLfetginh Bt 2 A
T QYA 220 et JFItolA A
npR| ek $20] BAS G440l 24
& Sowder(2007)7F AASE 49 H &
T 3l

TR0 & & A= oH] A33) o33 Yakas oA 245 Y, a4 gE9] £491
01', A1ZA WA, WHE R, FE8'9] EAS Wang(2011)3 AU]F2014)5 79 - Bgsto] 4=

= JYstlon, o] oA AHA 29| A 847 BAAH O Eues I APA+

HN of

5 & 97 SULE B S Sud BES sl S o, DY 4o el 49 s
s SMIEE Q7 Ao s, A7 ol b F FOHE 390 10V
W87 oS 3 HAS 19, 3 297 4B 60 L SHol,

I..
<3
E
. o
2
?.:
L
*ﬂ
L
°£
-41)
iy
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T 3 oA S AFH 22 24 JAS{commognition) B FHOZ

1o
o
ox
g
I
o
=5
8,

(49, 1998; 2, 2000; Stylianides, 2007; Boaler, 2016)2 AES}o] E4

s

FAH(1998)°l m=r g 2] ofof et ojshe 3TAE AA L 19 A= At 22
43 o2 FH0| St AZdhe eEolH, 28 AE A S5 B4 dAlske
FEoltt. 38Al= S AA Q] 2ulE olsfshe —’F—Zrﬂi =39 e Sske 2ol 715k 49
Xﬂﬂl% Sste Y YS of= FEoI ol meEt & A7t 4 et 2] vl 994

FE29] Aol diet A4 o F-E PAstR e, 5759 ’9‘}74]% AR A2 27E2 FHO, &

o} Ao AAo] T o]l B T Alole] A A&t AL 4520 tejelno] 371519
o S5 S000/2 5K YY) 23] EA ol o Bk BY5HE S
oA owg ofshak AR A B, 4T ol ehs BE Agstel 2532) 24
A, 28, WelEIo] 52 1 4shaich 2 StylianidesQO0TVE 4914 AHIY T 25580
Qlo} ] eato] the 715t 43k Fdo] ALGEIA] QhEIRhE 1 el P40 glo] AdH FHst
9 o]} gl %92 TASAT. Boaler(2016) Agolehe A2 FHS AHgtel 5314 A4
2 HYBIsHs ofotjolS 73_ SIS 5154 AR ALSAN ol 92 ot
3 ahch olo] & AT 3550) A2 upAle] SR A2 IY% st
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ABSTRACT

An Analysis of middle school students’ deductive reasoning in

proof lessons: Focused on commognition perspectivel®

Suyoung Kang
Teacher, Mokpo Aehyang Middle School
Bomi Shin
Professor, Chonnam National University

This study developed a teaching-learning method by focusing on the deductive
reasoning and analyzed the characteristics of mathematical discourse in the light of the
framework descriptors of the level of mathematical justification based on Sfard’s
commognition perspective, in order to provide the implication for proof teaching by
encouraging students to experience deductive reasoning as a thinking process. To
achieve the aim, 8 lessons were implemented using the teaching-learning method
developed by this study and the students’ features related to deductive reasoning were
explored based on the descriptors.

As a result, at the lessons about the mathematical justification there was a
commognitive conflict between students using empirical justification and deductive
justification, in the process of checking premises for deductive justification, students
reached axiomatic-formal justification with partial and procedural characteristics. At
the lessons of implementing mathematical justification for the properties of
parallelogram, the students made a chaining relationships by eliciting conclusions from
the premises, connected several steps of justification, and defined by the deductive
organization of properties. It can be said that they used the meta-rule of axiomatic-
formal justification.

The result suggests that deductive reasoning could be taught to middle school
students by taking appropriate pedagogical strategies. In the process of justifying,
students realized the existence of axiom and its meaning as a promise, understood the
chaining relationships derived from axioms. In addition, in the process of justifying
visual mediators were used an important tool that drove deductive reasoning and the
terms ‘proof’ and ‘definition’ were informally emerged even though have not been taught
at the lessons.

Key Words: Deductive Reasoning, Mathematical justification, Commognition perspective, Proof
teaching, Axiom, Definition
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