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AR Z EAVRIE S N7z, BARMICIE, BRSO, BFEMNEFEVICE-T, M
7B BREMICE D LT S BIRENEE S S, BRI ERIC X 2N R 5B a ik
HIBESNEERTH I EDbh oz, THIE, Tall (2013=2016) DR 2 [EBEEE] 75 [#
KB SR PBEOWBBEEIIBT 2 AW EE R EOBILE E 2 b7,

F—T— F BRSO EGETE, HEMNRY I -GS, ERERSEEET Ta—T,

BeAm i ), Bersiin 2 Sy Ree
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I. B&

1. KEHE L 2B
(1) REHFIRD LN TVDBEENHIZOT
%7

LSHORFHEELFEICBNT, FE-H0H
BT RE MR A F N OWHEILIRD ST
b0 ZZ TR, MI%2Hx 551 Xy [T
EIVICHRBD] ICELARBIN, FTa—NNV7
MR SR EELRZITB VT, MoK
B 7 HIak 2 AT 5 20 T, Mo b
TR Ak, AR U TR B IR 2
BEhzR) ZehEHIN>229H 5, 2H L7
R DLEPEIZOWTIE, KREEFOAL ST

KEHEOHBR TH B/NFH, PERREOEHE
HEREAFICDEDT>TBY (PREFHEES
2012; 2016), FASEOFREEEEKICBIT HE
EOMEHERCHEL W25, 2% ), KHHE
Dra =NV AMERIZBT BLERO—D
X, BRI, P, HRMRET), AR, ARk
MBS GO (hWREFHFHES
2012) W2 5,

(2) BEEDAY 2 2BV % UH BB REIERAF o T

e

PRARHME (2011; 2014) 1F, RFPFEHAZTSR
W, B IF g (BUF, ¥ ) KHEEED T,
ZOWGE) & FEOEFEWR, #nEE, U
MERE 7 EOMREEKE OBEZ R L T\ 5,
F 70, R AGRE (2017) 3REBIW B E LT,
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DA EINEEE LT B

T IIBITLFEEREES T v ) TRKICHS L
TW2 I ExIRMHT 5, F72, LM (2015) &
CILBIRHIEFEL O Y OERE
VT wad, TNHOMAIEL, KREHKFICBIT
%3 L) BB R ER BB O Y EZ RS
Bl wz b, 72, IHH - F& (2010)
FFEETH LA RIS R D FEBE
DYl & U CTEENOIWES), B2 13— 2 Vik
R 7NN PR EDOEEIC X S HERED
FERBERERBEL TS, TNOHMEDL2 S HR
%L, KRFEEORBNLFHBELR, AP A
FUOMIAETE~OIGH, JUHNEREOER
EoTHMNBRFRBELVWZZ)TH b,

2. ¥BEODNANEROER EBEEE

(1) VUHMERE & Borm 2B

Bty RICBRFNRE 2T, aEln
ERIZBVWTZOIEHA RO SN TS (Hk
WEHEBRE 2016), ZE, BFEL VI EMO
BT CTH AL EDRELLbNL, TbZD,
BrIEoEMThy, Mklx, B¥Me
WaRE 2 i Em— Bz Rboo, #
GEANTHMANBEINEZETHS (Tall
2013=2016: 15-23), S D L5, FFEM A
R AXF N OB E SN FEHETO
ISR, TRE LToORAENICBIT 254
e R D 72012, BFN ARSI S
bLEZ D, ZLTHEREFE~NONHD-DIC
W, BFEWEEEEY [EZIEHTEsh] &
EB &0 I D 7280 DT 2 B2 TR
BROLNLLEWR D, TLT, BTOFKE
B CH D B SR 0720 121%, BUEr
Bl ZMoORHADERII R L, BFEEHR
LU THLIRPEEHME LT, HOIEY L
B LB R AV, F LTV
a0 F SICHHENZIEHIEL LTk
ODOENDINETHD, COHDPLERDLE, K
FHEIBT DA HN 2 BT EOBEN
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MEDERERFAT LI LIEHZDHLI L LW
Z 5o RFEFHEBIIBIT 2 ULH IR % fiff 2 725
BEHEOBRDEMA SN T WD, Bz &
THEEOKRERE B 2 WA NHE S O 72
D OBEEN e K O OILBORRE % Bt $ 5
VERHDHENZ D,

(2) AEABIRER T X BHFAW B 208 2 T

BFN M EOERSTR ]2 5720, i
EDORFFEIRI BT, AETHE & A O
BTG E % AN ERIC L 2B FH O
WFFE A ELRE L T\ 5 (Sfard 2008; 2012) . ZHLig,
BerE8 2 s L OM BB R PR L ©
B ) O THEZ OREFN = &R E 1
E9&95HITEVZ B, Sfard (2008) 1%, =
B Va vimE HOCTHFFR LRI T b,
IR =Vavimkd, FEEII 2 r—v 3
YEBIM X M ANDBEEDOEE, BFEaIa
=r—varyo—o0EL L TR L¥FEE
DOFBANE &AL AW E IR 2B TH D
(Sfard 2008; 2012), Z DBIGHICHED &, FHE
DFRAHT B 5 FF M OB TER D T
Tl A, HRHTHLEEEOFEHLITI 2
=r—=varhoBlgETikE kb,

(3) H#EEHEDORF W BT O # AR

FREORFH AL L LT Tall (2013=
2016) 13, B BE OFE I EEEN 5 =
RTWZOND I LEB/BMBL VD, To=it
BEd, M & - HANC B B RRERIC X A [
BBl SR EBIEICED S ERIC L D THG
¥l 2L TBRFRICESCEANRICE S
EREF] TH 5 (Ibid 2013=2016: 429-444) .
COREEN L S IREIE, FHEOM SR E
Ao, EHr 5L, G5k d 2 Bk
LhEZBN5,

F 72, Sfard (1991) 135409 7 B 2T D B
Bz B bamlc X 0, FEAOREImH» SR 2
Twh, Sfard (1991) OHZALFHELIX, =20
WE»rOMETERERZ HHHmE VN Do — M



B 2 B R EO B EE LEH TOBRBEO B RnE (K5)

HiE, SEMBESIMENBESICEIoEw)

MR, R HE, BEZAl) L Tn iz
OMFYE, =HHIE, BRBRE =200

J7BBEETH 2. D=2 0F LWL
%A b (condensation), H%
1t (reification) T %, WL & XD B
EHETHIETH Y, BMAL & IZERIEE B
ORPRKETDIT L) LT 2EMTHY, BB
L ZNAHO2 &, —oofE L BRI
TRBRECTH Do THUC XV ST & BEROME
B OB ENORAT LB 2,
BlzE, BEALEZBRBEEIC BV THHT S &,
HLERWE (M1 797 Eoks) 28T
LT, EDT LRI 2 77 7 EOBG)
WCARTIENTELEV) Z L ZHEEMNICHE
WL, BFAMGREGTTERIAL TV ZETHD

(interiorization),

f(x)
Hi& = PI8(E®
- “nih!—“nl
B
i
fla+ k) = f(a)

___________ ik

1 ! -
@ a+h
1: BRRVIR D

HL‘.P = 5 = f(a)

x

T
i
i
a
X 2: R ISE DV TV R

(M1, M2iE5FES-va—=nLv Ml

2007=2010 2*551H).

3. XROEM
AROHIZ, B¥E0 % ETRFEIMEE
WKHEFTSALHIEEIICBVT, BEMEORK
MEDIHIIBRENDIODPERTTAHZLTH
%o BFHMCLER IR L X B
BeEm e e s LT, (RRHM (2014) ik s
NIZRETH 25 OWHWEREIC 7 + — A &
L, ZOREDO 7Tt X ZHERIIHET 5, B
FH RO T, MBBE& I L 7B
BB IE, MEERR R ETHEET 5
B, 2 OMSMERES—HIICHEL VWO T, R
B 7% B 72 BT BRBE & O W Rk 2T
VBEEENLIPOLTHL, HHOZDHIZ, H
FEEXIOBMFERXIHT S HNE %‘?%&@iﬁ
FHMELFETHY, EERLEIBVTLE
PR S JENE T B BB & DR ﬁ#kb%
NBEOT, RENRLTHHERNAFL L CHEY
EEZITDTH b,

I. &

1. ARG =E

HFE X I 2B 2R ST 08 R % 3 2
H720121, HEY I OWEE v R 2R
BAZPE D R DOEREWRZ 2 VLEV D %o
Z T, AR TIEA T H IR O 5T R A &
LT, BHEHEEE: H2% 7V (Trajectory
Equifinality Model PA'F, TEM) % H v TH#t
%345 (ZHb 2015). TEM &, ThZhoA
WEMLEBELESELTY, SLLHE
A (FEH) Z2FHOLVIHHERICTD,
NDOBELR PRI 2 AR » HI|R-Z B DT
bH%o TEMIZBIT H2NRHOBESEE, BER
Ry LY >~ 7)) 7 (Historically Structured
Sampling: HSS) 1235 T7 9. TEM TIEA
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DA EINEEE LT B

DRI LAY - LR - FE 0 2 SR ICEL D
AFNTVE LV FEAIRNS, 7Y v 7
BB FEo N, BARIICIE, BHEES
B8 EkEATE, 2L T, AT
X8 KON, 1HD¥E A SAEMEONRE
95, 1 %DT— 5135 ND TEM IZHRT,
B4 % X DiMIcitdicE L vwbsa b T
5o

W LAT7T—41k, BEEICSML Y
Yl % BT R B OB OWHRELER & Z DI
BHIHT D A SANDAS Y Ea—, ZLTA
S AHE BB & % L3 2 BRI L 72 IR0 5L
RTHb, AZANDT 4 —<T VA Y FE2—
&, 2016410 HE 12 A, 20174E1 HE 3A®
Al 4], FEHERE L& 60 44T - 720
FhRELAZHEEIE, ASALKYES
FEREO B (20154510 H) 12, &S vz,
B HEE [ZHERHARB KO 7200 8%
HiMZHELTWDE X Y N—DHEFTOHE T2 ]
Tholo ARROWZENLE T LM, BE
Y It HERHABETH (201649 H)
PHREFE 201743 H) FTOMBTH LD, %
Ml %k, HFEH7a~< (1aw, 904) Of
40 AR5 THo7ze HEEIBRPOHE, [#
FH L L CORCEAN 2R 5 HEE
Thb, BHFEE I, EARWIZEETETTD
NTWLDED, HEHCIRHEHEEY KT LM
RT FANALF-L LT, HFEEIDOREBSA
POREEZZ T TWD, EHEE IHHOM
WL LT, 7FA b (FICHER, BEEK
THHSIN TV LEFE) 25EIZ, hame
PR O—B LR ENEOM o,
BRI ERAT) 12D OBFN RSO /D
GEBRERKE M LM a0 s T T —bit,
BREERE, T LTIROEHTOR LAY
RIWHERY TH B,
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2. AR A

AETIE, BEERIRALA L LT, KREHFD
BRELREOMEZ IS0 INT
I-E-O €7 )V (Astin 1991) #fEHT 5. ZDE
T DRI,
D[R (Output) | % & 0 #E#ALT 272012 [BE
15 (Input) | ZHARATWVWEETH b,
COEFNEHEEI LW EBIRHORN L
FE R & DTGB AAA TV, £2 T,
B O WA 2 e 2 B 72012k L
72TEMIZ X 2 55T &2 v %0 AT,
[EO E7TVEAROHNTH L HEEIIZBT
LR SO B L ERT B0, ET IV
DOhgE R L7z BRI, 37 TRERHY
#H (Input) ] & LT [Zil@b] &L, R
5% (Environment) | & L CHBINME 2 [158)]
T - HELOlDLY | FEINMH Z 3
FkRE] & [HE~OFMM], Z LT HEE
(Output) | TH HEFW 2T & LTRSS
{t&& (Sfard 1991) ZJHWTREE L7ze Gk L
7= & 912 Sfard (1991) o BB bim &1, &
B T BIENM S 2 #AET 2 [NEAL
(interiorization) |, #{E & M 221 T
< [%t#iMt (condensation) ], & L THEO D
DN MENMEs LTIAS B4k
(reification) | ® =R TR I N, BFHHME
DB BBIIBWTINIKITEL L 2 L bl
MEDMEFICIEELEVWI EZIEMLTWVWS,
C OB, MR LG bz 78 [
# (Output)] &L TTEMKOHIZANS,
KIZ, LE-O 7 V& TEM MO L B>
J%. TEMMOBEEZ [ 1 W (&ZH - %+
2012; ZHIlL 2015) TdH 5 AHHHFE & A H AW
ZLaRORIRT 2 [5BA] %< o AHH]
BEfy - R I3ITEE T 2 [BaEEs] &
ZHINMELIZ, 2L TARHE 5O
JE, ATE A M LT 2k CThH 5 [t
BORICBHSE - #pl e Ll < [Famdrmfhir]

#7272 [BY (Environment)



B 2 B R EO B EE LEH TOBRBEO B RnE (K5)

 EBIIE IS MED T 5, ZLT, R DE
BTz &0 30 i ICEB ORI LD
A< [SRm] 2WEME0 B R bTh b <l
BRSO > e L, [HFH] L IF
BOxF o )3 i [tk U 72 %5 % 55 (Polarized
Equifinality Point: 2L F P-EFP)] <& FRA% 2 D
R IRk 2 L >R BNk E L7ce ARITIE,
B3 I B 1) 2 R & o a2k ©
HEERNETORVAN Y THHTS729,
ST D B I T 1 53 I8 . A BB & T B D 45 A
EPWZDIENTED, EoT, FEEDL—D
DEFEM L LT, P-EFP #3BMNi%E L7z

3. MrHE

SR, WEL7A v P a—%2BRoT &
FHPTLiZa— ML, ASAICHET S 1221
DaA—FEEHR L, 20oa—F%, TEMKX
oEoN, i), [BasE#E], (e
Ffhr], [(Hsmphss] 2d7-% b 0% TEM
B L7z HEY 2B BIGH oM (1
BB R TEM &Il 53 —,
Bz [ACHRGE] ZEcowTidezns %,
TEM M & DR ERZ LB OHEE L, 72,
TEM RO ICB VT, #lid7F—7 & LT, @
mo4>rea—, HEhOBGERPLR LT
Dy M REERERWZ Gallifl 2012), Z O,
TERL L7z TEM & BIFEd g & L7z A S AR
ALT, B, BIE %2 MG L TEM X
) A

. EREEBE

SHOFESE, X3 TEM K (X 3: # B H#M
R T B bR ET TOHFEY IEH O TEM
M) 2 &b el TE, £9, TEMX
2B %72 MBS OERE A SADVHE
W HA L PR THERT B, kR E 5
OxFR & L72BHE, Jel L7z X 95120k

FERHLEBPZLILENTETHY, TEMK
BT B0 D ORI EOLE L b
7272 Thb, LT, TEMK2H A SAD
A ERAE & DR E AR 2 B 72D, MRFRA% &
OEBGARIHT L, SR~ OHEAREHBM LT
% [thxmBhsh] 2 %% 35, 5B, EHEOXL
T JRfAysa—F—2051H, [ ] &
HFT)—, < Slda—F [ ] 358
AROHTI)—%EKT, f VI Ca—FT—FN
O () BEEDVPRENLERE S, RT
T B72OITEBIMLIZNETH 5,

1. HEREEL - A SADHBRESOER
AT, Sfard (1991) O HZ AL OFHLA
IO &, A SADOHEMEOEE L [K
B (Output) ] &£ LT, TEM XA 5 75HF L 724G 5,
A & A DORRBE ST ERIER B S H O i &
WCERELTWL 7t AR ENT, LFT,
FODFEEIZBNT A S ADBEEZDER
TaE AR PZOMEEELRT L,
B—0aiisid, (HEEI oMk Th b,
HEFEHABRDETL, AFEEI 0N HEE
WL o fens, BARMHRBO 20 0H#%
HZD2FENE, B¥E LoV HEZ L7200
EOWHFN SR ) HEICEb 722
ETHEYIZASARME L, 2oz &
[HEY I OIEBSEEHN L LTi¥xr Lo
DATH ZLICT TR D], F-AEEIMMH
D[ BFEEBALHEZ DLV KK
EN7z] L A SARBRTEY, wiE S
B (Input) | & LT (ZHk#E) THDY,
BEE (] L LCHEE I oML
OLEFARER > ICh > TVt b, 20
LEOAEEIGHOEMBRIEI<TF A M
X 2B 7 B BR OB > & <Rk S
HEERORENEZ B LMoL ) >TH
bho THUE, AXAILEST TIEHE, $h2h
FTCO¥EEBELVWT LI LI fAd/] &
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Emvironment
(E#EHMEImE)
TORHE

FERE

Output

o
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S
E
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H
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BB U R YK

R

R

Hamn
A
HEBEY

®

X3 HEFRAHREBTRASXERETCOEEE IFHO TEM X

BRENTWEZ & [#amhmfir] &
L CHBRESTERICIE L Twb vz b, &
BIZTFF A MEPLE LR BRI PR -
HELOBDLD] ZWETVWLERICR> T
Hlwnwz b,

B0 RIE, <BUEWRBEEE D I
DOBM>E HEY I OREEE [BFN RS
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PA L OA%
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WEITZ77X

Bigs] L LTS [HFMICLonh & L7
BE& % Fio 72300 g ] 23w Tl TWwa 2
EEHBECHLD [HROBMEHMRE b - 728
YO LEN ] OB LI Tz w
Zho TLT, BH¥ELIT) 2ODIRERD
DT, #HECL»SOEHE [HEOHOITH)
BREZHFE VI HFIZANRTWL ] 228 [#
HAOFI] & LTlE, fHEROPIZA KA
ORFRME S TR E LCAhRT] [HENRE
Wl Z2AT DI LICORD 5T,
B0, <HCOmEBEE > %
ZE>THbE, HHTOL o7l EL b &
W [ZEEE ] & LTS E Cled 5
BRI RITD 72012, A X AZE)Y 7 h FRAE
BERAY EF . 2ol [HAamTTRMg] &
LC<HUmME>E < ATHY RIF7z >0
RSO IZEH T WD, [FEEe-72] TH
rid itk (HEARMHBRRE) FTHEE LTV
LA Ml - BHEEOMbY] 2L, AS
ADRINY FAF 7RI &R E 5 2 L2 [E L
TWwWbEnz b, RELEDL, ASAFEERIC
ME2Sa Xy Vel b5 FT, BMOoxRY %
DU 72 WIS FR M B HERRAC A 2 3 R &
ERoTBY, MELLOI XY N2 TH

DT, HEEE 2 2HEHRTED & AR TEHRMH
R SICRE 57295 TH 5o

B O I RL, BEHZEROMA P S DL
BEBZOIXAVIDHY>EZITTCOSRKIED>
ThHbo [WHALEZEZTINHLHAR]ITED
Bat LTREATHS] ZREBRTVE I E
o, W EORHEIREE o7z v b, [H
KM & LTI S O RBE &~ O Fr
i EEAERR], HECH» S0 [BIZE 2
L, AT EVIITRIEERE LTHEY %
EERBELTVD ] T MK [HE~D
FHIl] BB LV B, EHITA ZAL B
BEOIX Y VeI TCIRHEOSK
DESHERTWMBMEORZ L L LTy
ZERIZRL, BEELIME LI, HECIKE
HELH5WIT-oTWwd, 22T}, BERD
axv b [HEWE B 2EHISEDL ZEICA
Y] ) RS E LT, A SARMN
B2Abnaxy b2ZFANRTW . X413,
A SADHMAH L7277 7TH %,
IO AL, <A & D3R R Y >k
I<ADEDEAES>TH S,
BRI, A SARHELIMEOD A
EEHITHB COPNS, BEEEDIRYEY &
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sk & LU TBRIBIE & O 75 TR T & 2wl
WHLTOEMEFE->TL 5, T, ZORoH
L& e BAREE RN T o

D SA [RFEORFETH, ARENIEIR 25,
SRR CIIp Y o & (R &%) e L
TBVTWS, £dH, ZHIVIHBARHLHT,
FNERYATNTODH 5, ]
ASA [Zom (FHEEEREOIX V) I,
—IOMAE L7225, HEEY (B 2% o TZ
AT EVH I (BIR) 222725 b
SO % EE LIRSV,
CH#HA IZhiZ, ot aFcoRe) ik
EEMFELTVDLERARIEIEZTVLD? |
ABATOVR, RED AV, BRORIEIEH— >
E(ZRBAERERDD) MATYST, b
DIMEWIEDL Vv TG (R &)
ZoZDRLTRATY S, K (BRI
B3 5% X, —~IBZOI-E) 2T F
BERLoTwDA, 202 b MmBEE, MR
M OMRAKW BT, ET 512, EHRE
BHZONBWERTIEZRWES 5 Tw ) E
WKLTBWT, TOEELZRDIZETRST
HAT, —HAEL@>TWELIICAZ S,
LoHI I TUIHIMMPS>THRAZ LTV
Fizim Lihd &, el e—0 (M
A EHRKT 2 RFHFOBRETIELT 2K
WHE) 2o T, EROBRO RN % #
WLTWBRTHDICER, COME R
HEZDIEIOC D LERMIERL TV
twnwy k]
DIA[ZZomMR (ZREERDY 2D
V% BAE) OB T, A TR 0> LB 23 2
BHROP>TERIZIERH? ]
CHHE MHEMICZOMEERET 5o T
By, £9%207%7]
ASA THZIE ZoRmEgE2I2Thig,
bhoT, EIoilnzHREE &1L, AR

HBONY — VHENICHARDLZ ENTET, £
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NICE->TH O W5 BARED, AR L
DoTWIFELRZWTT A To, H5
WBNRY—VIZBWTHEIORITNIER S %
WEWIIDTHNIE, hddHo>Z)h, §if
W E TR R, BRETRND D,
By — 0 L TRE S AUERR R AYE D
VEETIE, HoEI e THIWVH T L,
FHEGR oL THEBLIZE N H ]
COMFEOHT, A SAREE CITX MR
BeOME FORBEZITRHS, ASHMA
ZHL, WREMEOEO22EEY L L Cilyam
Wik ZiToTwolz, £2THE, DSALD
<KROEDOHEFE>O D o7 DT, K51ZBn
TZOBE, ASALD AN, BRMHaIZED
LT EOFMNHEM LB e MERT,
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) AN NS
R5AZXAED SANPBRBEZESEHRAVIC
FEAL =HA LR

Z I, BEHmMELTHCOHT, &5
AL LB EE o THZ D E Vo2 A S
ASO<IEFAAERER> L LToHmEr &
BBh#] L LCTIR_ZBZEDNTE D, E51C
HH C OB EDHFRAE R D At D Tld <
AZALDLKRIOEXFRTHHE >N, #H
CADEHELZL<HOLBET BLHEADMEE
>SEV) AZAD [HAI~OFHIE] 12X 5 [#:
KB & LT <M & O R YRR > 12
LDV G728 VR b

2. FBIRR L HBRBESHERDOEE
Sfard (2008) »aE7 = ZHE9 &,
BB I2 B0 2 BRI 08 2 78 B o
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B 2 B R EO B EE LEH TOBRBEO B RnE (K5)

BIEPSWZ D I ENTETH D, ABIIEICH
WTIE, TEM HICFEHE L7 BB FEBEET
Ha (MHEmpE], oV ERNTHL (IR
B O SRR 12 F B RO B % B
E3®2%RN% TEM KA E L 72 EBIN5YHE
B CThH L o0 BhEER] [HE~OFii]
DOGH L7ze MR, ZO¥HBREEHRT 5
FRZWUOOEKNEZEN L7z, LT T, 0
MMz RS,

(1) HMBEZIC X2 A SRS

ASA, BEETDILEDPUETNEED
LENS [BHHEIVELA, BERZLTENE
ANEERT 2000 E ] [E2THL, ©LAMH
PTHHEEZWHS NI L] LR RTWE S
s, MR HE C L HFENLEMERE 2T
OFFEELT, BUHLEE LG L% T
52T, HAoHEEWEEZ LT, kL TwL
BF2H oD, U0 [HKETOL ARG H A
Rl THole A SAD, [HoZ ) hoe WM
WIRAE TR [Z29w) 2 ehl FoHS
BT 7 0DRDENH 5770 L, H
FEILBOTEANREMICH LT, AZA
E ObERER] [BEAOFI] 12 X 2R
YHCLoE»rS, HoHB L OXEEZ L
T, BRBE&EICH T2 ER2ROLI LT, 1
AR SO SNz E vz b,

(2) HEEX I TORUN

A SAD, HEXIZZEEDHEN F TR L
2B O—20F, M E D TEICRS] Lvo
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The Formative Process of Limit Conception in
Independent University Seminar Activities for Aspiring
Mathematics Teacher: An Analysis Using
the Trajectory Equifinality Model

SHIGENO Kenji

(Organization for Teaching Training Advocacy, Ritsumeikan University)

This study aims to investigate the formative process of the limit conception for students
aspiring to be mathematics teacher in the learning environments of independent seminars
conducted at universities; The analysis involved conducting interviews for four times for students
who were in the last term of their graduation. It is evident that independent seminar experiences,
where students engaging in self-directed team learning, and facilitated by a particular instructor
in open-ended learning environments, may have a strong impact on the formation of limit concept.
Further, based on the interviews of students’ independent seminar experiences, the Trajectory
Equifinality Model (TEM) was employed for the analysis. The results indicate that the limit
conception develops in the learning environments of independent seminars supported by
mathematical narratives that explore their motivations behind their aspirations to cooperate and
learn with their peers as well as positively evaluate their faculty. The limit conception changed in
such a way that it regarded ontological lights from the operational to the structural conception. In
other words, Tall (2013=2016) found that concept evolved from “practical mathematics” to “formal

mathematics” wherein learners developed their mathematical thinking skills.

Key Words : formative process of the limit conception, independent seminar,
Trajectory Equifinality Model, mathematical narratives, student mathematics teacher
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