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School: Significance of Semiotics for Teachers of

Note-Taking and Metacognition in Learning Mathematics:
An Analysis in Terms of Semiotic Chaining and Meta-Representation

Hiro NINOMIYA
Faculty of Education, Ehime University

Abstract

In this paper, the theoretical frameworks of semiotic chaining and meta-representation are examined.
Taking account of a Peircean model with three components, a representation of nested chaining, which
consists of object, representamen, and interpretant, is identified. From Hirabayashi’ s (1987) implication,
it is found that meta-representation can be either a method of learning mathematics or an explanation of
the content of mathematics. Referring to the triadic model of chaining, both object and representamen are
object-representation in Hirabayachi’ s terms, whereas the interpretant is a meta-representation. In this
paper, a framework of reflexive writing is examined in terms of these constructs, and an example is
analyzed using the nested (triadic) model of chaining. From this model, three types of note-taking are
identified, and the importance of expressing an interpretant is emphasized.



LEMFEELRE N EAFRERR BRER
EK 17496 826 B (B : ERRKERFFHAR)

VDS VIRY L FLDICETI—EBE
— iRt 5 T A 23 Wiz FEFREEFMmo—&Kb) OBEANLD —

FRKFHEFR
—ERZ

1. XC®IC

EARICERED LWRENLR IR, FELELREITEHALFRFEFZREAL WL LTYH,
(x> L) EELoiE2 L) TREWKOEN. LIIAATHS, FELEANEEZEHA LR
L. T2 BENEHALHSOBMOPIME ST ET, Wbwd [EH) 2KBZZE, ERFRH
DFEIZBVWTZIOE 7 TELD] 1T, HHIERBERNIZZINTETWT, ZTHE TRV IZITTH
FAENDETHERSEDBALTETWLZ L RO LILRVY,

BlziEohEsTh BEOCERATHILIIKRYE] LEbh T, LMrLEBERIZ, HE oF
EZBRREI R LT E CEDEMEZBREOPIMNEBSTAZLITLHAA, [HEE] OV FEOHLDT
LBRIEFERMLEN TV ARANWEIICRZ T OND, B OHEBET. FHO L] & LTERIZ
HEMBEEZEREL VD, Lol (Fed) Lid, KkO 1FEE] ORBRIZ 2RAMICBE 20l
50 BROFEBREBRADNZINTFELDREDOLETEEHLALBERBLIEZOTHNIE, BEH&D IE
LD BFARBEIZRDDIEDS D Dy,

1980 ERLARE, B - HFEHB BT (A FBAMBITR] BEBEAIITOIAD =2 L ik, RAEHE
BEMZTOLOE [E] & LEEO, {ERIIHEERDO S bicRan T 1) ITHY T8 o~0EFR
DEAME LR, AR, itk T8 LRASh TV TR0 L -RIE) CEAEY T, E
FOE LD BEZEZNFEFEHORE THD] EWVIOIFERBERERELLY ETHHLOTH B,

2. FHFME LTO FEFDLHVIRD |

BEFR B3 Ia=r—va VEBOREENER SN TA LV, EEFEEHE2ED D EHERN
FEEBFTHHIEEEIETHRY, —F . FEEHEZET=F—Lar ba— LT 5@&(X¥73R5)
X, BEOFEE 5V RLBOBFEOERK b I [FEEEH) ThdH, ZITHELEVLOIL, A4
RARLS VIRV IIFEEAHICLARBTIIH2 00, BHICELHFEEFE [FBHC) 258
ABRUETHIE V) RIZBWT, FEECBITORBMEITEBOFERILINZRETHILED
HHZ L THD,

BHRA(1992)1E TREECHFOFE TOALZRMIT, RE-ARFICEL > THENE R HEORENNELT
LZZLICE o THEREINTNL (p.147), ) &R A Z3Rm%E [NRLEAN] &0 ) RIRBE LAV
THHAL TV, FIZ TEQ005) T HECZROHDDH IV E Y DASESDFIIW B iE)DIFEIES .
Bl dBoANEE b o7 MhF) &L LTHRL, [—ABMME] LWOBEEEALLE, WTFho
2b, HCOFEFESH2RBMCIR LS00, BREEELLE L5 —ADBSY) OFEELZFEE
OHNEICBE LD THD, FEEHOE=F— - a> ba— L LREIC, FEDLVIRVIZBWT



bE, FEOEE] LLTOBESLITHO [FEbLENZAC] OREAND RIZFBNLRFNENY
BERD,

LIZAT, SViRHZZ LI IFHMETHZ L] THdHD, 3l E0HEESLTH THEICX 53
fili] 2 BVELRBBIZR AP, G-l & IXEEAF EBICR L T—FMBZZiH {Tbhd b O Tty
FELBRAFOFF LA TRIET S TECHE . KiZbES LTBEVWOFEZEZFM LSS M
FIAG) TFHEFM) 2EOEIFADTTER LIV, ELTIOX ) ILHL2 REOFEFMOF T, 14
FoHVIRY | FETIRACTHMO—HEL LTIRADZ LN TE B,

ZEDLHVIRY (O ZITOBICEE LV O, FHEOREADOHITHD, FHEHLZE
BNCEHIE T B 72 0I2iX, ZOFEEBOLUEH(FEH)OR L L IFHOREN DL, FEHE2FBOICRZ D%
ERD D, PliEEdRo T—AHHME) oL S, [FRbIh-AC) OfRAZ2FEEEHFNAD
ONEICBWTHM L ET, SViRY ZEDIE,

B, GMEORGFRAMSCEBME R A EZD L. [FEOLVERY | ITITHEAR S B CaHhLl EoRe
PR/ TAILENTE S, flxiE TBHOFE) CxT23E) TACHHE] TH2Ledo4b, i
o TACHME) (o 55Hl(H D OFFMA R L2 b O EFHMT 2)2ITH> 2 &MNTE S, T2, h
FHiME) L LTOSVEDN TRELOFERR] #thEIFMT 260 TH L0k LT, BFHE
DREREZFELED LT HHEFHME) +5¢ TKELOFEEREICRT 2B CHE 25FHT2Z LI
2%,

Zo X7 TFHlCxd 25 X, FEEBHEOLOEZFET 2O TIERV, £ LTEDRIRE
LT, ¥HEOFHMENZ [ERTREEN) ERATEVLERSH D, 20 LT, FHMbEENEERT
BHERO—oL LT MBS 25HM) ALESLS, BEUTOWTORME A F 38 L ESDL Rk
I, AT ZOX S 72 FHEICHT 28 2 TAZFME] LESEZLIZT D, AFFHEOE X EZE
DANTSYIEY GHE)Z R R - BREHICIEZX DL, K1DOX 512725, BENLO THAENZ X 55T
i) 3T OIS T D,

F Moo ot B

FERES 8 AN

A S35 A 4 5Pl
FEEHY EEEZi fth 3 SR B 2 & FEAR
BTG5t A 2 5HE
ftn 0> B CEHAEI R B A & il
KES fth 2 ST fhE DA /5 A 5 3
BT % B 2 & FFA
B 23k D A & 3R
Hhii i fth 3 SEAmIC 03D A & 34
BT x5 A & 3

@ ﬁl_lll

> K S

M1 Akt D (A Z5HE) OFHEA

[ A Z2EAf) (3B HFIC, BICFEBREDLTOEERE LTEITTIIRL TFEE) L LToxE



PHRHD, Bioix BT 26601 2BHRIREEAO—2& LTHEDS T D, AKiHliL 1T DX
5RMG K- BERBHA LD THEREXTHY ., ZOXH>RFHEEZEN L [5VRD ] ZFEFEH
BOTKWIER LTV RETIIRWEA D Dy,

3. AXFHEEEM L EE R

EREGORREOTMMEIMEST 52 & (F FFHH) ZIEA LI EEHH L LT, NCTM 24 > &— K
LD U ¥ = 5 A D—-D, Interactive Mathematic Project (IMP) {28 23R A #1795, IMP |XFHRERRR
P AL 2 A —T oz R R EOREERL. BIFENLE R EEETO4ERONE %
#H&{b(ntegrated) L7241 Y ¥ = T LT 5 (Rasmussen,1997,pp.3-8), HEIEIZH 2RMDL < 1X, BT
KEBEL T TR FOBERELHAT L LE2RDODTND, 2. 5B ORIEProblem of the Week) & I
EhaA—7rxy Fheradcs FVRENRIT O, LR— MNEXROBRBEMAPIELEEN TN,
FOXORNVF 2T LOFELEET DL DIC, FEOFHEDS LR— MERXD b OMBFEBIICERD A
nNonTVs, ZLTHY X275 20T, HEOFBRIIRIT HREBRRADFIENBEIND &L & HIT,
ZOFBDOH Y FHREIFEAL L TRINLTVD,

ZORIFEAIT. TREREL I W) BEROFEZE s all right] 25 X - & 3 U o 7= [1t’s All Write (Fendel,
etal,1998)] &\ FIRE L LT IEKEFEICRT 2R REIEE O 72 OB BT (A Writing Supplement
for High School Mathematics Classes)| &5 # A R DONTW D, ZTONEIL S BERMOTELBTEL .,
2ODRBEEMRLZINZLR—FE LTHEDD L LHIZ, 2OFEE UR— FOFHE%EAFICFIIE &
IEFTHHLOTHD, ZORIFEAIT, EREICESTHEVHIRLORN [LR— MNEROBE] 2179
TEIRLT, EDFFHELBRIEDLIILEZERLTVD, TDODOFEL LT, EBICLFR—
FEENEDZLIIMA, TNEFHET AL 2E LT FHMEOE VLR — M EEFWNRE D0 L
DEIRVR—PFERERTIIIR VDD ZEFBICERIEDLARICR STV,

LTI, ZORIGARS REIOEBI O 6, FICEBHEIC T 25HME0. FHM iz 53342
ALTWABES 2kt 5, (Fendel, et al,1998, pp.1-18, {EHREE)

1B . Fx AR— FOEFF

2. BEn®A

AETTIE, BEOBERLELTOLFR— b2 EDOL I ICFHELEATANICOVTELE ., EBICEHRI FAA—
FOENZLE— b REALT D, BEBICIE, B0 LE— FOEAEE4 AL T, AHEIEEHENEL -V RD
VLTV DBIEULEDI EEFETHAS D,

ZL DM/ EDFET A T, A—F oz FREBERORER VBB L > TVEZ L LAERIELDRETH S,
COEDT A MABEIT) Z& T BB EZICL2MENLBOLNDILO TR, £HMIEZEZ THEDOMNEND
LDEVERERNETIENTE S, AHETIE, A— 7= RRFEENR ED X S ITBET IO o= 2 L 24D
HEXEH8T LD,

F—=F o RRTANEBRLETEZ LIL BRABMEOT A b2 BALT A L L BB THAZ LRI T
ACHATETHD, ELTHEMBA—F o  FRBEP T 20 LA UBRRET O I ENTER LNV Z L&,
EFEICEBEZIDZENEE LU,

3. [F=AR—FOEF) HE
CORBEIL, ERPESFBFOLFR— b E2EEL, KELDLR— F&5EA BENRRE E0 L 525 T 5 2o
TEZERBRSEDOOERL L THAVWLGND, 2O L) REBHNG, AFESLENC Z ORIER L < H-BEE -
ZEBHBENENNIEETITAR,




BT  NTYV v I7AVWB T L

1. BE1 FxAF—FOEFK] BEOLR— FEYL

AEDEELXEIRT 5, KEEIIEANE N LR - 2B TRATSE. £#IEXD, KL, ZhboLFE—
FEBFATHBLEPIONTEZ, FORAEIZIONTEZS,

AFEPERDOUFR— MIX L TOF 288N, B0 M EBEL TWVDENNIOVWT, FA A I v aryd5T
LEHET D, i, RAOHEBOHRICEHOHCTHFMEMZZWVERI L LR, EENBE R TIToHEAILD
WTOBEBSITIE, ZOEEBRFICRKBEELIRETHA),

+ BA LR — F(Anchor Paper)

F—F 2 ROT R M ERATHIRIC, FNENOEEOLR— b EFALHlE LTRE TV, AT I Y ER—
BLAbndid, (BELLOLOORKIIH L TEEOHFNFEETDIEAD) Z0LI L R—bEFALEZ TREAL
R— k(Anchor Paper)] &\ B CHMAT S,

AT NODOLR— b 25L, ERNEFNOEBATGLIAT ) v 7 ORKLE VE— b EEHBTH, ZOBRET, &£
FEINVT ) 7 IZONTALIOFMICEFRTIZETHA D, KETOIN—TEEHTIE, W< oD [FxAR—F
DEFHAEE] OVR—FlIcAT ) v 7 2F0WB L eR3, LT, BE1 [FxAR—- FOESFFEE TOES
DOLR—L &, FERAT S,

HIK: LAR— bEFETDHZ &

4. FHO [FxAF—FOESK] BEOVR—FERKTS

EE1 (FxRAR—FOEHFF] BEOLR— +2iBHT S, [FxAR— FOEFH]BEOLLODEALTY v 7 |
BT AREEL AT TATY v 7 #AWAI ZEIZOWTDT 4 Ay ay | THLNERES L &2,
FHDOLR—bERAT D,

cBEVWOLVR— b 3BATS

b, LR gmibhid, 51 [FxAR—FKOESFH BBEOLEA—b2AFLEI LTREL, BEVOLAR—F|
ERAT D,

Bl ZIEZ IR L ETciE, RLICELEDHOLND LI ITHKA R T [ 25 HEZFEEBOF
THREL TR Y. M) 238 EE & WA - BREICHEODIT TV D RICHER L7zvy,

# 1 Fendel, etal(1998)ICR.H 45 A ¥ FHM 2 1&H L 7= THEI =4

B ORI ic x5 % A & Fh
cBASTELOLR— FO/AEELRL TES
cRAEICZOVWTEZD
« EEDBDY TIT 2 R ROV T DOEB ST
cFUARA v a L TELNEREE L LI, FHOLR—-FERRTD

fhE M X5 A & 3l
CHARFEIINALOLE— N EFEL, FRAEFROBRIIELEATY) v ORBE LR
— M ERHBT S

cUR— FEAELEY LTRBL, BEVLOLR— MERATD

AR 29 D A & Bl
- HEFHE T 2 D LRI CERET D
cBHOUR— M L TO s, BT 53 L BE LTV D0

fthtr D B SREEIC T 5 A Z 74l
cKELOLHE—= b EHLEDI I ITHET 2N ONTEXEZHEEIED




4. FREHLLTO EFOE LD

EfRo T505EY | IZxt LT, D05 ViRSTERERIET DESHD FEOE LY THD, FH
DEEDICIIREL ZODFA TR EZDHIENTES, —FHid, FENEOTRBBRIR- W _EXZ1T
SELHTHD, BEOBEALTLLERLEZLOIER->TELT, FEENKITHRL., BEh%
hEr L0, BURYE LY., LA ICHFRMITER TRENRFER/E~LED L O RFEBICH L TL,
ZFOEBOALEEZNVEROERZEXZAMNICIOL I RE LHNTOND, flxiX, RENLEE
DR TCHRINAEHNCEIZOLIRIA TOLONREL | FHOKEZEIIIINETOEFE25Y
Bof- EC. 2ONELEH- B -BBERLIZETELEDO TV LERDH D, BE-HFEOEETH,
Flz g7 a Y =s MIOMBMRRE 81, £ OMRBRICHREITSSH S Z L0 b EBOREICIL %
BHNEORRIR- W ~NEZ ) BWRELERD, AETEIINE (¥4 VA MNIOFEED] LRSI E
(R RPN

b9 —Hid, FEANEORIIRLCERIIZOEZILZDENZITOITLHTH D, FIZITHEREIZH-
FEB-HFEOFEOL I, FEOBENTOERINTWT, FEAEOBBERIR - _Ex 28z
TITHOMEDENLOIZH LTI, ZOX5FLdiThhbd, ZOXIRFLEDIINEKRNLIEL A
ATHITONRTETWDEHLDT, —fIC [FL®H] EWHLIHELEAA—TVTEHILEOEREVNG
L, ARTRINEZ AT v/ ABOE LD LS,

EZATIEQO)NE, R— b7 VA 2FFOTLHO—REL LTI X, BHEEBIIRBITHHR—
b7¢9¢%fi%@ﬁﬁ%@#ﬁﬂ%%%faﬁbwa47®F$¥®iaﬁmti%btozc
3. [BoDFEVEELDHD] ZLOERE L TRENESREZ, HLWWYA 70D OBFR

L’C%ﬁif%ﬂ“)ﬁ-uﬁ imrEHLTW3,

R—br7+VFEFA V=R MNIDFE L) ORBARFHITH D, ZEQOB)TEHELZL DI
KA FEROS O TELDOEV] R, BREENRFGHROS O [HMBOBEHEK] 2L LFEE
BRRBBAINDIGE. ZOLIRELOOFEEFIRVICEOB N ERE TS, LrLESLRNL, BT
DEREBIZRSTZEBEFBEOELIT. ZOLIRR— b7+ VAOHEEENLENRZ VL DD HERE
»¢9<&5 ZHIRIICE S 26, [FENEORBRERIR-W~EX] 2RKBDIIT I LEDORND

. BB I N TV BN TH D,

%of BITOER B - T2BEFEE T, (AT v 7 RABOE LD 2ITOONRDEBTHA
Ve AT I RABR)EVIENTTEIC, ZZTIIFEENELZENLELORILIZEKRD LD
WCEHT S, B2, TONROORBVICEE LT LONREE LY, - /Ty 7 RICkBE L
HDAFLEBEHTHIDN, FLOLNTHD(FEOBE)BKROFZE~NEHIND AITHIER L=V,
ATy 7 ARDOELDIT, BOFEFIZBWT TBEOZEE) L LTUEATES, 0L IERAS
NHZLET, FREXBERONAROBEEMEICER TE3 L LB, BODFEDERRERELIECHE
35 LM TE D,

ATy I ARDE LD EEBRIIToTWHRHEFIL LT, K2ICFRT LRIV —7 o— 2 HWTE
BOFBEEBHEEDTVWILDONH D, BEEEHLALER L%, TADEL] & TREOEX
EEMNERAIRTIONTEY, FENFTNIHTE [(A4RM] &2 (HH R (258525 ! |
EWVOHAILKVEFEZXRLIEDZLZEKLTWS, AFIEED TSBDEL D] X, ZRFROR
HAFIISECI-TELOEIED, TLTEREIL., [SHOBEZEVR-T] LWVWH I ETRKEL
BODBANOLDTREITo>TNBD, THLLFAREZ & 13 MFRMBRIED o oWT, THER) X T2



FRBHBME] ([CoWT, R X MEFEBNE] o) T., 2h2hH CiHMii 21T bOTH B,
bHOLARTORBORET, V-2 v~ FNOEERLTEHALEE ST TRV, BEOBEIC
%bﬁ\%E&%ﬁ&ﬁﬁﬁﬂéﬁfw<:&ﬂ&éoL#L&&<&Bﬁﬁ®§%%ﬁbf\ﬁﬁ
%Mﬁﬂ®&&6f\%5%%%%%Komf%%%h&%ﬁ%ﬁ%ﬁ5l5&%2%@%%Ltwo
ZDU—=7—ME, BRIOEEZLIZT7ANMIBUBEBE L TEL LT, %ICh->THOLDEBD
ﬁ%&%bﬁétb@?ﬁft&ék&%K\ﬁ~b7¢9ﬁ&Lfitwtﬁé:&ﬁfééiﬁﬁ
HIhTna,

[XBAEZ] -—-—-— o — e as -
& M !
X B( ) [ ] !
!
|
I
1:7:7;- 7 S 0L [ :
1 .
| '
i !
i !
i '
i !
i !
! 1
' SHOLLED
! B S H DY,
e r T T T
1
|
i 2HABMEMYES T
| FL <AL e MR
' * o] a « [ o [a +~ [ o] a
i an an 8
1
&8 oMV P BEG FIVFUL
SHOERORNE - XRXFZ A S WHRO ! ]
1] 25 S0 TS Loo
} } } } }— teot )

K2 Mo TFo7ABRDELD] OZDDT—7 2 — kDOEH|

5. FHED L FHMMo—&ik

(H0iRY ) & TELd) LIIRE—KROIFEETH D, TLHEITHIRITIIZFOFHRLE L TEHEVIERDY
BUETHD, BT, SVRY ZITHBEOMBIIFEEFHZOLOTIEA2L, F#HEMO20OET
H£HLE [FENLRELD] THD, TLTINLPHEBRMNICEBESh T Z LIk, 5
FET 5,

I II R E < [2WHgREAL ) TRREOREA ) TRAFERIEM) b D, [HDED ) T tund b
RIENFME] O—&RTH D L 5 RHIRITEOA, EROXGRAN - EEHLFMEBICES S, 2
WIEEHECE AT EHBIC W TS [5H0iRY | R T ®) FEERREEZRELZT LIRS, filxiE
PHBRIEZFEEEHLMRMTIE, TN ZNE TOEE LS VRS- ETOE LD EITH Z &7



SRV, ZOE, ATy AROE L L LTOEFBRENRKNIRILS, —F, FEREFHEL, %
BOBRICBITALVEVE 74— KRNy 73580 THD, BMlNLDOT 4 — Ky 7RSI, ¥
BVEHLDLVIEY, KEBNLD T 4— KRNy 7 2 BRI - E R 25, ZDX DI,
EPEHOHHLWWABREICE VT, [5ViRY ) (&) FEBLREFEZR-LTVWD, Z0LHI72E
KICEHWT, ZNODOFEHTILITCELRD [FEORKBEMICK T /MG L LTIRAZNDHDTIE
RV, HVRVEITVEEZELEOHIEETNAKY, BROFBREHLOLOTHDLLF2DHDTIE
AQTAY/EN

BRICFEEEH L FMEOEDLVIIOVWTERLTEER, HF¥ELFFMO—&L] LWV HEZMN
TIEEENORESN TS, ZZTOBEE., IHMERAR L HE L ORICAEBH SRR ZRHE S
EVWHZETHD, AR TIHEIC FBEH LFMMEO—K) LW HOBEERELV, 2ZTED [—
Kbl &i3., BICEBAR RN 2RHTZ LIk E LR, FEESV RV ENEZFHE L/ ETE
OB L, BIZL D R—#HOFHMEEBZ DO LON, RFICEEEHO—RIZLR>TWVWADTH
5, A¥, FEEHLTFMEIRADRLOTHY, RE—MAKROFEH & L THAEBRMITEE I T
RELOTHD, TNET ) L LTOMERLVEAINTE TNV ER— T4V 2o T
b, FNE TE29] (FBEHE LTIESIT - 2EQ003)DIEREIT. ¥HESHLTME 2 — KL LT
2L ETHRARBADOD—RTHo T,

BIZE 2, FHOREE, ML BB I L. VI BEINRE-FEEObLD, L
LTIRZDZ &, BHOFEEE2B/MELTWB LB X T b, MFME- BB 2GS
ALTEDEZIMT 520, FEOMRRL I (A -HEL2EBELLARGCb) 2B R T L] 2
DTIRIRVD, EDTHIL, FHEEH LML 2 — KL EIEA L HFRBLETH D,

NES
ARICBO TR LIcHFO—8iZ. BAMLEBERRRE AKEREHEE RIS TEEEEIC
B35 AOKEHEITZE] % 3 FRBEE FRT) TV THRESRZLDOTH D,

STHR

HINH—(1992) (A X BIMORENESR ) [BFEEFOFEM), T30k, pp.144-159

TEBZ(2003) KFRHCR T B R— b 74 VAT X B [HEEOERHC 3T B LSBT
0 5] BIEKE, pp.110-121

TEHZ2004) [BRENFEOFIZRBE] [H LVERORE] 2004 4 11 A 5 HIERE, ppd-6

THHZ(2005) [HFEHE IR 52NENTRRBESICET %) BRERE

TEHZ2005) [FEDOLSVIRY LEBOE L —FHFEOMEN OO [EBIES & HHo—ik{k] —
[ LWEEBEED 2005 457 A5, BEBLHRGE (FIRIG)

Fendel et al(1998), It's All Write - A Writing Supplement for High School Mathematics Classes, Key Curriculum
Press

Rasmussen,Steven(1997), Introduction and Implementation Strategies for the Interactive Mathematics Program,

Key Curriculum Press

J— 19__



The Third East Asia Regional Conference on Mathematics Education, Topic Study Group 6: Assessment

NOTE-TAKING AND METACOGNITION IN LEARNING
MATHEMATICS: AN ANALYSIS IN TERMS OF SEMIOTIC
CHAINING AND META-REPRESENTATION

Hiro Ninomivya

Ehime University, Japan

In this paper, the theoretical frameworks of semiotic chaining and meta-representation
are examined. Taking account of a Peircean model with three components, a
representation of nested chaining, which consists of object, representamen, and interpretant,
is identified. From Hirabayashi’s (1987) implication, it is found that meta-representation
can be either a method of learning mathematics or an explanation of the content of
mathematics. Referring to the triadic model of chaining, both object and representamen
are object-representation in Hirabayachi’s terms, whereas the interpretant is a
meta-representation. In this paper, a framework of reflexive writing is examined in terms of
these constructs, and an example is analyzed using the nested (triadic) model of chaining.
From this model, three types of note-taking are identified, and the importance of expressing
an interpretant is emphasized.

DYADIC AND TRIADIC MODELS OF SEMIOTIC CHAINING

In an outline of semiotic chaining, Presmeg (2001) described briefly an
interpretation of semiosis. Starting from Peirce’s (1992) formulation of a semiotic
model, there are three components, as follows.

firstness: existing independently of anything else — an object

secondness: a relation between the object and some sign which

represents it — called the representamen in some of Peirce’s
writings

thirdness: the interpretation of the sign, involving relationships among
the object, the representamen, and a third component, called
the “interpretant”

Fig.1: Three components of Peirce’s (1992) semiotic model

Using examples from Driscoll (1994) and Whitson (1994), Presmeg (2001) presented
the following.



object (0) (representamen) interpretant (i)
1. Sewing machine itself picture of sewing machine apprehension of picture to
(design, function, model of  or part of it reveal its function
operation)
2. Idea, “Is the majority multiple signs, e.g., verbal interpretation that the
always right?” description in textbook, majority is not always right

example of a person whose
minority religious views are
a source of discrimination

3. Likelihood of rain falling barometer decision to take an umbrella

Fig. 2: Examples of three components of Peirce’s triadic model (Presmeg, 2001, p.2)

Presmeg (2001) also presented another idea from Saussure, who defined the sign
as a combination of a “signified” together with its “signifier”. This constitutes a
dyadic model, but “thirdness” (involving the interpretant) seems to be implicit in the
interpretation of the sign. Lacan inverted Saussure’s model, which gave priority to
the signified over the signifier, to stress the signifier over the signified, and thus to
recognize “far ranging autonomy for a dynamic and continuously productive play of
signifiers that was not so easily recognized when it was assumed tacitly that a
signifier was somehow constrained under domination by the signified” (Whitson,
1994, p.40). This formulation allows for a chaining process in which a signifier in a
previous sign combination becomes the signified in a new sign combination, and so
on. Chaining thus casts light on both processes as they are implicated in the
construction of mathematical objects (Presmeg, 2001, pp. 2-3).

The example in figure 3 is from Walkerdine’s (1988) description of a dialogue;
in which a mother asks her daughter to name people they are pouring drinks for and
to work out how many drinks by holding up one finger to correspond with each
name.

Numerals 1 through 5
Fingers of one hand
Names of the people

Five people

Signifier 1 Signifier 2 Signifier 3
Signified 1 Signified 2 Signified 3

Fig. 3: An example of semiotic chaining (dyadic model)



In figure.3, “the names of the people” start as signifiers, but they quickly
becomes signified in relation to new signifiers, “the fingers”. Later the fingers
become signified in turn, as spoken numerals become the signifiers.

Furthermore, Presmeg (2001) continued the discussion of the process of
semiotic chaining, and examined a Peircean nested model that included the
interpretant and therefore was more useful in interpreting her research data.

Each of the rectangles in figure 4 represents a sign consisting of the triad of object,
representamen, and interpretant, corresponding roughly to signified, signifier, and a third
interpreted component, respectively. This interpretant involves meaning making: it is the result
of trying to make sense of the relationship of the other two components, the object and the
representamen. Note that the entire first sign with its three components constitutes the second
object, and the entire second sign constitutes the third object, which thus includes both the first
and the second signs. Each object may thus be thought of as the reification of the processes in
the previous sign. Once this reification occurs, this new object may be represented and
interpreted — or rather, resonating with the cyclic nature of the processes involved, the
construction of symbolic notation and its interpretation also inform the creation of this object.
(Presmeg, 2001, p.8)

Key: O = Object (signified)

R = Representamen (signifier)

I = Interpretant
Note: Presmeg is here using the term “sign” to stand for the totality of object,
representamen, and interpretant in each case: thus each rectangle represents a sign,
and there are three signs, nested like Russian dolls.

R;
I]j L
0;

R;

0;

Ry
— “:> I
0,

Fig. 4: A Peircean representation of a nested chaining (triadic model)

Examining the example of Walkerdine’s “Mother and daughter pouring drinks”
(fig. 3) in this Peircean representation of a nested chaining (fig. 4), gives another
interpretation, as in figure 5.



Numbers 1 through 5 I

Correspondence of the
fingers to numbers

Fingers of one han

Fingers of one hand I
_____ Correspondence of the
names to each finger

Names of the people

Names of the people
...... [|—____> Correspondence of the
people to their names
Five people T I I

Fig. 5: An example of nested chaining model: Walkerdine’s “Mother and daughter”

For each Interpretant in Fig.5, the following dialogue is illustrated from
Walkerdine (1988). (M stands for mother, C stands for child.)

Correspondence of the people to their names
M: How many children are there?
M: There’s Michelle.
C: Mark.
M: Mark.
C: Kirstie.
M: Kirstie.

Correspondence of the names to each fingers
M: Now have you got the right number of fingers? Michelle...put these down.
M: Michelle.
C: Yeah.
M: Mark.
C: Yeah.
M: Kirstie.
C: Kir-
M: Her little sister Katie came along and don’t forget Stephanie.
C: Yeah.

Correspondence of the fingers to numbers
M: How many is that?
C: Four.
M: No.
C: Seven.
M: No. Count.
C: One, two, three...seven.
M: Four.
C: Four.
C: Five.



OBJECT-REPRESENTATION AND META- REPRESENTATION

Hirabayashi (1987) takes notice of the results from general linguistics, as it
distinguish two types of languages, “object language” and “meta-language”. The
former is the type of language that corresponds to the “objects” of analysis or
research, and the latter is the type of language that corresponds to the “method” of
analysis or research. With regard to mathematics or mathematics education,
Hirabayashi (1987) classifies expression of ideas into two types of mathematical
representations or notations; which are ‘“object-representations” and “meta-
representations”. The essential difference between them is the formality of their
composition. Object-representation is composed with clear and definite rules of
composition, whereas meta-representation can be composed without any kinds of
rules and can be used easily. Another way to say this is that “object language” is a
type of representation which itself is the aim or the object of learning mathematics.
On the other hand, “meta-language” is another type of representation that is used for
learning and teaching mathematics.

The important point is that we cannot distinguish the former from the latter
easily, because the process of learning mathematics is complex, vital, and organic,
and it is not mere logical constructive activity. Once an object-representation is
learned and acquired by the learner, immediately it can be used as
meta-representation for learning another object-representation. On the other hand,
we may suddenly realize a meta-representation, which has been used roughly and

easily, could be treated as an object-representation, with a manner of proper meaning
and methodological validity.

We can summarize these idea from Hirabayashi (1987) as in figure 6.

object-representation:
aim or object of learning mathematics
content of mathematics

can be used as meta-representation for another object-
representation in a different context

meta-representation
method of learning and teaching mathematics
explanation of the content of mathematics

can be conscious of being an object-representation in a
different context

Fig. 6: Object-representation and meta-representation (Hirabayashi, 1987, pp. 388-391)

Referring to Peirce’s semiotics in Figure 2, both Object (signified) and



Representamen (signifier) seem to be regarded as object-representation, because both
are the objectives in learning mathematics. On the other hand, the Interpretant
seems to be meta-representation, because it is an interpretation of the signs and the
interpretation might be used as a method of learning mathematics. The relations

between components of the semiotics model and these representations are shown in
figure 7.

Object: object-representation
Representamen: object-representation

Interpretant: meta-representation

Fig. 7: Relations between components of semiotics model and representations

REFLEXIVE WRITING ACTIVITY

Referring to the concept of meta-representation, Hirabayashi & Shigematsu
(1987) explained the concept of metacognition by using the analogy of person, “inner
teacher”, which means it works as if there is a teacher who makes comments within
the inside of the students her/himself. This analogy seems to be very effective for
understanding such internal operations as metacognition. By their analogy, such
internal operations are regarded as being done by a person who is inside of the
student her/himself, or by another self.

As one of the examples which use the idea of “inner teacher”, Ninomiya (2001)
proposed a framework of Reflexive Writing Activities, which is a kind of writing that
has reflexive interaction with both learner and class activities. A student does
Reflexive Writing from the viewpoint of either her/himself, or the viewpoint of other
people, including another self or “inner teacher”. Although Reflexive Writing is
basically the reflection of a learner’s own learning, she/he can never stop writing just
with the answer or her/his own solution.  Since students are encouraged to reflect on
their own solutions, some reflective internal operations are needed and students are
encouraged to show them in their writing. However, sometimes it is hard for
students to distinguish metacognitive or other internal affairs from cognitive
operations, so the concept of another self or “inner teacher” is introduced to the
students. They are encouraged to watch their own learning processes from the view
of another self, and have another self make some comments toward their own
learning process as if they were told by teacher.

In this way, Reflexive Writing is formed with student’s own answer or solution,
and comments from another self. As mentioned above, the important point is that
Reflexive Writing never ends with only one single statement but continue as if there
are chain reactions. For example, when a student writes her/his own solution,
she/he may be aware of something that is metacognitive or other internal operations,
then the student may be able to add some more comments from another self.




Further, because such comments stimulate the student’s thinking, she/he can foster
her/his own idea, and may get another solution. In such a way, writing activity and
student’s learning may develop their mutual interaction, and the nature of their
relation is reflexive. Here, we can find a kind of chain action in the learning
process.

For more investigation on two major parts of Reflexive Writing; “student’s own
answer or solution”, and “comments from another self’, we can see the relation to the
framework of Peirce’s triadic model. Since the former can be the object of their
mathematics learning and the latter can be the method of learning or explanation of
the contents, “student’s own answer or solution” can be “object” or “representamen”,
whereas “comments from another self’ can be “interpretant”.

One of the best ways to promote Reflexive Writing Activities is “Characters
Method” (Ninomiya, 2002). In this method, some characters such as persons,
animals, etc. are used on purpose, in order to let students be aware of the existence of
another self. Each character becomes either the student her/himself, or another self.
During the instruction of Characters Method, the teacher never forces students to use
characters, but just shows how to use characters in her/his blackboard writing. Most
of the students spontaneously imitate their teacher’s way, because they love to study
in such a way. Although there is not special instruction for making characters,
students learn the importance of the comments from another self. One example of
Reflexive Writing is shown and analyzed in Ninomiya (2002).

CASE STUDY

Here is an example of student’s reflexive writing in figure 8. This is a 5"
grader’s writing on the topic of “principle of place value in decimal numbers”. The
student has done this writing as voluntary homework in order to summarize what she
had studied in school.

Let’s do some easy problems on
decimal numbers.

1) 7 of hundreds, 5 of tens, 3 of ones, and 9 of tenths

Answer: 753.9

X

There are so many numbers, so I need to be
careful not to make mistakes on place value

Fig. 8: Reflexive writing for the summary of decimal numbers



2) 6 of tens, and 4 of tenths
" Answer: 60.4
M

This is very important. Don’t skip the
number of 0 in ones.
I am OK now. but I need to be careful

3) 3 of tens, 2 of ones, none of tenths, none of hundredths,

and 4 of thousandths
Answer: 32.004

When we read this, we can’t forget to read zeros. The
important point is not to skip zeros in tenths and
hundredths. 1 have learned not to make such mistakes,
though.

Today, I am going to study kilograms in
decimal numbers.

1kg = 1000g
3kg = 3000g 4.1kg = 4100g 4kg = 4000g This is OK.
About remaining 0.1kg,
1
1 0.1= —
E is the same meaning as +10 10

1 kg is equals to 1000g, so 1000+10=100

1
™ o1 —

10
+10 +10 +10 +10
(7D (T (1Y (7D
hundreds tens ones tenths hundredths
]S ]} S
x10 x10 x10 x10

5 1 1

tenth is same to F), hundredth is same to 1—66

Fig. 8: Reflexive writing for the summary of decimal numbers (continued)



Now, these written representations are going to be applied to the framework of
Peircean representation of a nested chaining of three signifiers, as in figure 4. At the
very beginning of this written representation, as question #1, “7 hundreds, 5 tens, 3
ones, and 9 tenths”, was presented. She wrote the answer, “753.9”, and put some
more comments for the answer with a character and a balloon. In this very
beginning part, the question #1 is an Object (signified), because it is the meaning of
the content, and signified by the answer. The answer is Representamen (signifier),
because it signifies the content, or the question #1. The comment with a character
and balloon is from another self, for it is presented from other person (the character).
It also should also be regarded as meta-representation, because it is the explanation of
the content. Since this comment is “meaning making”, it should be considered as
“Interpretant”.

Furthermore, just as Presmeg (2001) pointed out as “the entire first sign with its
three components constitutes the second object (p.8)”, there is another (second)
Object. The next question, “6 of tens, and 4 of tenths”, is going to be the second
Object because it is constituted from the former signs. The rest of the process goes
likewise.

—10 —10 -10 —10

hundreds tens ones tenths hundredths

R\

10 10 10 10

|principle of place value in decimal numbers ]

hundreds tens ones tenths hundredths
4100g

|]:> 1 kg is equals to 1000g,so 1000+10=100
4.1kg

32.004

not to skip zeros in tenths and hundredths

3 of tens, 2 of ones, none of tenths,
none of hundredths, and 4 of thousandths

60.4

|]:> Don’t skip the number of 0 in ones
6 of tens, and 4 of tenths
753.9

w be careful not to make mistakes
in place value

7 of hundreds, 5 of tens,
3 of ones, and 9 of tenths

Fig. 9: Nested chaining model for the summary of decimal numbers



At the last stage of this nested chaining, figure 9 shows “principle of place value
in decimal numbers” as for the “Interpretant”, because the Representamen of
student’s writing shows that she had understood the major principle of place value in
decimal numbers. Even though there is no written representation, we can conclude
that she could do the “meaning making”, which is the major role of Interpretant.

DISCUSSION

Reflexive Writing is one of the ways to present both object-representation and
meta-representation. For example, figure 8 shows object-representation as both
questions and answers, and meta-representation as the character’s comment.
According to the terms of Peirce’s triadic model, the questions could be the Object,
the solution could be the Representamen, and the comments from the characters
could be the Interpretant. This is really good because it shows meta-representation
or Interpretant as the comment from another self, and it helps students foster their
understandings. Ninomiya (2001) indicates the positive influences of this learning
method within both affective and cognitive domains; there are statistically significant
differences between students who did the Reflexive Writing and those who did not.
Ninomiya (2002) also shows the achievements of the students who have done an
excellent job in Reflexive Writing. From the viewpoint of “meta-representation”, it
is suggested that a kind of activity that shows meta-representation or Interpretant,
such as Reflexive Writing, is ideal during the learning of mathematics.

Considering the student’s Reflexive Writing in figure 8, from the framework of
Peirce’s triadic model, we can identify either Object, Representamen, or Interpretant
in her note. In the general case of note taking, three types of writing, or note-taking,
could be identified from the viewpoint of semiotic chaining.

TypeA: Rl—’Rz_’R3—’R4—’

Type B: O|—>R1 _’02 —> Rz—’ 03_> 113_>

Type C: O—R,—1,—/0,—R,— ,— O;—R;— [;—
O = Object (signified)

R = Representamen (signifier)
I = Interpretant

Fig. 10: Three types of note-taking

“Type A” is a kind of note-taking which show only the Representamen, or the
solutions. It could be possible when all of the problems are shown in the textbook
and what is expected to the students is just the memorization of the rules or results of
the problems. Of course this kind of note-taking leads to the poorest outcomes.

“Type B” expresses both Object and Representamen. This type of note-taking



could be regarded as “ordinary and usual”. It shows both Object(signified) and
Representamen(signifier), or problems and solutions, and the semiotic chaining can
be identified as figure 3. It seems good, but there are still some problems. From
the viewpoint of representation (fig. 6), both Object and Representamen are
“object-representation”, which are just the contents / aims /objects of mathematics,
but neither the explanation of the contents nor the methods of learning, which are
needed for the ideal learning activities.

“Type C” is the case of Reflexive Writing, and it seems excellent. There are all
three components of Peirce’s semiotics model (fig. 1): Object, Representamen, and
Interpretant. We can also see there is both object-representation and
meta-representation, which means that this kind of note indicates the explanation of
the contents and the methods of learning, as well as the contents / aims /objects of
mathematics. Reflexive Writing and Characters Method are one of the good
examples for Type C note-taking. Using characters is not the major issue, but
expressing the metacognitions or other internal operations, or the comments from
another self, is very important. Expressing the “Interpretant”, students are able to
be aware of metacognitions or other internal operations, and this helps them towards
the ideal mathematics learning.

Analyzing the note-taking from the viewpoint of Peircean representation of
nested chaining model seems effective. Especially, expressing “Interpretants” is
very important, for they indicate the explanation of the contents and the methods of
learning. Since written representation is the essential part of learning mathematics,
using the framework of semiotic chaining in such manner is one of the effective ways
to analyze the students’ learning activities.

CONCLUDING REMARKS

First of all, the frameworks of semiotic chaining and meta-representation were
examined in this paper. According to Peirce’s semiotic model, three components;
object, representamen, and interpretant, were identified. Considering Saussure’s
signified / signifier and Lacan’s inversion, a dyadic model of chaining (fig.3) was
provided. Taking account of Peirce’s three components, a Peircean representation of
a nested chaining (triadic model, fig. 4), which consist of three components (object,
representamen, and interpretant), was also identified.

From the research of general linguistics, two types of mathematical
representations, or notations (object-representation and meta-representation) were
classified. =~ From Hirabayashi (1987)’s implication, it was found that meta-
representation can be either a method of learning mathematics and an explanation of
the content of mathematics. Referring to the triadic model of chaining, both object
and representamen were interpreted as object-representation, whereas interpretant is
regarded as meta- representation.



Then, a framework of Reflexive Writing was examined, in order to identify a
certain example in terms of the nested (triadic) model of chaining (fig. 9). From the
nested model, three types of note-taking were identified, and the importance of
expressing the interpretant was emphasized.

Further investigation is needed for the refinement of nested (triadic) model of
chaining, and deeper analysis of various cases.
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A Study on Meta Assessment
in Mathematics Education

Hiro Ninomiya

Saitama University
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What is “Meta Assessment” ??77?
Assessing the results of assessment

Assessment of the assessment

Assessment about the assessment

A Matter of “Hyo-ka”
Evaluation
Assessment
Testing
Grading

Assessment:
a process of gathering information of the
students’ learning

Evaluation:
one way of effective interpretations from
proper Assessment

Still, many Japanese tend to feel
“Assessment is a part of whole Hyo-ka process.
Itis not enough, but the final Hyo-ka result
should be Evaluation.”

Japanese Ministry of Education

“Integration of Instruction and Hyo-ka”

Hyo-ka is not only the final statement for the
students’ learning, but we need to make good
use of Hyo-ka for the students’ further learning.”

L AR \ h\“ R

New Perspective for Hyo-ka (by Hiro Ninomiya)

“Integration of Learning and Hyo-ka”

Learning and Self-assessment
Reviewing and Summarizing

Reflexive Writing Activities




What are the roles of Hyo-ka?

Final statement for the students’ learning
(the outcome of teaching-learning)

| Hyo-ka as Evaluation]

One way of promoting students’ learning
(the method of teaching-learning)

| Hyo-ka as Assessment |

Who dose the Assessment?
(subject of the assessment)

by teacher?
by the learner her/himself?
by classmates?

What do we assess about?
(object of the assessment)

about learning outcomes?
about the assessment?

MR

Assessment should be such
a mutual interaction!!

Assessment for promoting students’ learning

We need to pay attention

- If the assessment surely promote the students
learning

- If the assessment is effectively done
- If the assessment is effectively used

lThe viewpoint of Meta Assessmenﬂ

L 2R

The framework of “Meta Assessment”

object of the assessment

Leaming outcomes Assessment

Teacher

s Meta assessment about
Teacher’s Students’ self assessment
Assessment |l pear

Teacher's assessment

subject Meta assessment about
of the a - L own self
assess. | Leamer |Seif ps
ment Teacher's assessment
Meta assessment about
Class- Students’ self assessment

Pear Assessment Classmates’ assessment

Teacher's assessment

T‘—‘v\ N |

Reviewing and Summarizing

Reviewing:
a kind of Assessment (self assessment)

based on the naive summary

Summarizing:
a part of Learning Activities

based on the reviews

T\ W l‘




Reviewing and Summarizing

This type of assessment is not only
the self assessment by students
themselves, but the learning activity
at a time.

L AR S

Reflexive Writing Activities

* Reflexive Writing is formed with student's own
answer or solution, and comments from another
self (meta cognition).

» when a student writes her/his own solution,
she/he may be aware of something that is
metacognitive or other internal operations, then
the student may be able to add some more
comments from another self.

AR, S

The Example of Reflexive Writing Activities

— T T~

—_————

T

- Let’s do some easy problems on >’
—= decimal bers. ~—
%ﬁ\ ecm:z numbers. P S

1) 7 of hundreds, 5 of tens, 3 of ones, and 9 of tenths
Answer: 783.9

N e e -
There are so many numbers, so 1 need to be
% careful not to make mistakes on place value

“‘\Rg -

¥

“Reviewing and Summarizing”
have reflexive nature.

'

Learning activity and self assessment
should have reflexive relations

| “Integration of Learning and Self assessment"l

< =

Reflexive Writing Activities

* Further, because such comments stimulate the
student’s thinking, she/he can foster her/his own
idea, and may get another solution. In such a
way, writing activity and student’s learning may
develop their mutual interaction, and the nature

of their relation is reflexive.
Ninomiya(2004)

N W

2) 6 of tens, and 4 of tenths
Answer: 60.4

)
///J This is very important. Don't skip the
v ’—I number of 0 in ones.

Iam OK now. but I need to be careful

3) 3 oftens, 2 of ones, none of tenths, none of hundredths,
and 4 of thousandths

Answer: 32.004

-
<

E"%:J \Vhen we read this, we can’t forget to read zeros. The

%1 important point is not to skip zeros in tenths and

|:undr¢dlhs I bave learned not to make such mistakes,
o
L AR ‘\

hough.




Today, I am going to study kilograms in
x— decimal numbers.
_— O

ikg = 10005
kg - 3000g 4.1kg - 4100g Akg = 40005 Thists O
1‘:’—’ About remaiming ¢.1kg,
1
1 1= —
= I8 the sane mesming as < 10 ot 10

10 =~
1kg fs cquals to 1000g, e 1000 :10=100

N - i

10

+10 +10 +10 +10

aS> a

hundreds tens ones tenths hundredths

R\ V7N V2R V7NV

Ii; -10 10 . 1o 10

Finally,

What is the real outcome or result of
Learning Mathematics?

Knowledge and skills, which are
acquired by students ??

New Perspective of “Learning outcomes”
(by Hiro Ninomiya)

The real outcome or result of Learning Mathematics
is not the Knowledge and skills itself, which are
acquired by students,

but

The situation in which each student is aware
of themselves, as persons who have
acquired such Knowledge and skills

This type of learning activity may enable
students to express Meta assessment of
their own self assessment.

Case study is the further issue.

Standing on the perspective of
“Integration of Learning and Self assessment”

Learning activity and self assessment
have reflexive relations

Learning activities are the results of sequential
assessments, which are done by learners.

Thank you very much

for your kind suggestions.
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THb. FHEoRLHLIZ, ERZE%06 [HEX
0%, XHbALPE - FHTLHIELATETND
M ELRAH. ZIT, EHEK (1976) 13EFMHOR L
* [FMMEOBRMIREL1IDOEHE (p.156)] &
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LW EITo T LENDHS. o), FHEOR
UHEFDTWLDITIE, FD Assessment DE D
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Chapter 1 Section 6

Section 6.2: How do Japanese Teachers Evaluate
Their Students in Their Lessons?

Hiroyuki Ninomiya

Teachers are conducting formative evaluations during their
lessons to obtain instantaneous feedback on their instruction
techniques. These evaluations may be completed by students
individually or in groups. Let us remind at first general image of
the Japanese classroom. To get the general idea, we gather together
information already explained in the text, add some comments and
give actual examples.

Image of the Japanese Classroom (The Teaching Gap, Stigler

& Hiebert, 1999)

1. Teacher reviews previous lesson and assigns a problem that
was not finished.

2. Students present solution methods they have found, and
teacher summarizes.

3. Teacher presents task for the day and asks students to work on
it independently (task is to invent problem for classmates to
solve).

4. Teacher instructs students to work in small groups. Leaders of
groups share problems with teacher, who writes them on board.
Students copy problems and begin working on them.

5. Teacher highlights a good method for solving these problems.

The Objectives of Desk Instruction

“Desk Instruction” occurs when a teacher walks around between
student desks while students are working individually to examine
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students’ learning and to provide help or guidance as needed. Desk
instruction has two objectives. The first is to ascertain how well
individual students are learning (their level of recognition) so as to
create more active argumentative communication and deepen
group thinking during the presentation period after the individual
study period, and to formulate discussion ideas so that a diversity
of opinions can be expressed during the group learning period. The
second objective is to help eliminate individual errors and to
improve students’ academic abilities. Therefore, following
questions should be considered to make clear the objectives of
desk instruction (Table 1).

Table 1: Are the objectives of desk instructions clear to you?

o To know the level of students’ understanding?

o To ascertain types of reactions (as preparation to choose
students who will present information)?

« To support students who have trouble learning?

« To support students’ group activities?

Integration of Teaching and Evaluation

Teaching and evaluation activities are done to ensure that the
teaching goals established based on the curriculum and teaching
plans are being achieved by the students with whom the teacher 1s
currently working.

For teacher, evaluations are intended to enhance teaching
practices. For example, they can allow teachers to ascertain the
effectiveness of their teaching practices and help them improve
their teaching plans by incorporating the results into their teaching.

For students, evaluations are an important tool for making them
aware of how well they are learning, giving them an opportunity to

_._88.__
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adjust their behaviors, and enabling them to set their own learning
goals.

Incorporating teaching and evaluation in the teaching process
makes it possible to plan comprehensive evaluations that look at
both the teaching process and its results. Hence, two senses of the
integration of teaching and evaluation are used as in what follows.

Two Senses of the Integration of Teaching and Evaluation

1. Integration in the sense of using the evaluation results in future
teaching development efforts and teaching plans: Evaluations
should not be performed at the end of a teaching activity, but
during the activity. This way the teacher can use the results to
examine and make adjustments to the teaching practices they
have used thus far, and can either adopt new or supplementary
teaching practices. There should be an emphasis on_formative
evaluations.

2. Integration in the sense of using the evaluation process itself as
a teaching tool: Evaluations serve as a means of teaching
students. For example, an evaluation that tells the student they
“worked really hard” simultaneously helps stimulate the
student’s desire to learn. Below are some examples of a range
of rich evaluative comments that Japanese teachers use to
encourage students, to provide constructive feedback to assist
learning, and to foster more effective participation in
mathematics classrooms (Table 2).
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Table 2: Some examples of evaluative feedback between teachers and

students

Verbal Assessments
which value
students’ endeavor

You have improved a lot, as you always try to
think deeply.

You have concentrated a lot. Wonderful!
Great! You could solve such many problems
beautifully.

Verbal Assessments
which make
students try harder

It’s a pity, but it is OK. You can do it. Try better
next time.

You can do it well if you apply yesterday’s
outcomes.

You had better try another angle. Be confident!

Verbal Assessments
which stimulate
students’ interest
and motivation

You have been working with a lot of confidence.
Now it seems you like to learn about fractions.
Yours is such a good question. It interests
everyone.

Verbal Assessments
which value
students’ ability

Since you have understood his idea so well,
please explain it to everyone.

Wow, you are the champion of multiplication!
Your explanation is very clear and really helpful
to understand.

Verbal Assessments
which gives energy
and hope for
learning

You seemed to think you could not understand
today’s problem. Ok, I will work with you
tomorrow until you can be satisfied with your
understanding.

You had made a lot of careless mistakes because
you were in a rush, but now you have very few.
You are thinking deeply and more carefully.

Verbal Assessments
which value
students’
contributions

Because of your question, we got some good hints
for solving this problem.

Because you carefully explained your idea, many
people could understand quite a lot.
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