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Design of task sequences for collaborative mathematical inquiry with dynamic
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This research project explored ways to engage students in collaborative
mathematical inquiry with dynamic geometry environments. To this end, this project formulated task
design principles for supporting students in this activity, and developed tasks and task sequences
following the proposed principles. The project also examined the advantages of the designed tasks
and task sequences by implementing task-based interviews and classroom-based interventions in lower
secondary schools.



B X C—19, F-19—1, Z—19, CK—19 (G|

1. WFZEBRME SO 5

HEEREF RN BT DREI O S 1, HRHIEE O R IR S D 21 AR A2 v
ﬁﬁmzoi,ﬁﬁét&) FRBBEICB WD CEETH D, & AN, FEHOZEIRILUIEANS-
TEFE L ARWVWERIZHY, L VDT RBIELLEL LT, < OEENGEHZ B2 559K T
D MEX] L LTI T ARNWZ ERERESNATWS

Z OBR ARG A7, RFFETIILATFTO =815 B ULz, 1%, &Iz S <
BRI RIETR B & PRI AND Z ETH Y, TS L0 AENGEHEZFBSNR LD &
LTHADEIICRD NI SN T, & 0%, BN &SRB OTEENCE Y AT < 7
HEH, BR%M Y 7 b =7 (dynamic geometry software) Z{EH T2 2 & TH 5, F =13,
18 % DEM % RN SEIBMRINEFETDHZETHY, Tk EEDOHBRLRIES
DHERNRESIND Z L2 LT,

2. e EM

PLEX Y, KWFZEClE, By 7 Y =7 21EH U@ IeEENc S B L, Z O7ESE)
T DD DHM BRI TH L, T LT, PR THANGEEFE L, ZORE%45
M2 Lk oT, BB LB RINOEIEEZHONITL2ZE2HEE LT,

3. WD ik

ARFFEClE, EBROBFIER N Z ER T D721, RIRT Tt & THZE A D 7=,
« REFFEOEER BIE T o D B RITTE B O SIRE %, BEEEE T H by 2 OfmBIckE
SWTIT I,
« SATRRFEIC RS S HFRM B BT RAE O R 2 5% 2 ¢, A REEE 2 LT 572
D DHMMOHH RN E BT 5,
< BA%E L2 BRCER RANDOFIEEZ A ST D201, A DAEFERFAEERIG L L
t&ﬁﬁmm4/5tn~%’Iiﬁ%&AWE¢%&%@4¢%&T® AWFFEEAT 9,

4. WFIEERH:

(1) WIS OB SIAE
Kﬁﬂfiiﬁﬁﬁﬂwn@@@%Aﬁm%ﬁotoE%%
U, BRI RE T o by 2 O EETHE & ik ] (Lakatos,1976) -
%owf R RITIREh OB A, #EH], FER, FREL =D 7t 5- > HeA) !

®1ﬁﬂﬁb>6$ﬁﬁiéﬂ5¥£§b& LTtz (K1), WIS, F2m *

TAT o T332 00T U, WA RIeIEEh 2 289 5 7= 01zid 1Y B (P2 (T

DMF ST-REFARTE ) DA BH ThH D Z &, & L CEIET

VT M= T EIERT S E TR REBINEENRTRD

ZEERBBLMNC L, 1 O

HER(E 721X

(2) WHBY R PRICTE S & (e § 7= 8 DB % 7R B
BB BT 2 TR S X, R RITEE 22T 7= D OBM OFGEHFELE LT, &K
D=DO%HE LT,
c R EBRANCERIC LZEEZ WA Z L CRAIBNEENS LT AL
c RKBIDOARRERTY — VBRI L, TOBITY — L OfHBRNERELMNNCT D Z L
- HERPSOFERA OVEIC AN H SV MTr L o, EREoPICEREFR T L
ZLTC IO ABRE UTEBRICBEM AR L (K2, 3), Lo FA, @A,
T ORFE 2ot S & U CHLBEYEIR o o % © o — % FElE LT, FORES, EENTIILM Y 7 k
U T A TER LN S BRI YRS IR E) T B Y TR T VR ER S H, ARHFZE TR LB oA
AR ENT,

papd

i1

(1) M X iz, HO Lic44A, B, C, DZ LV, Eff AC & BD

DREmEPELET, Z0E X, APAB & APDC OBRIZHOWT, &

DEI7RT EMBV D ERBNETN?HRT-OFHEEZ 2SIV,

(2) (1) TEWETHEEZEHA LRIV,

112 GeoGebra TR 1 DHEEKL LS, £L T, O ETAA,

, C, D&xRIGATIZEINL, RO EIZHOWVTHRLE S,

(1) M1 TENE TP 120 OTHERD I E ),

(2) M1 cENE TGEH] 12O THRD B E30,
X2 : #Hp O




11 SZ470007% ABCD (2B C, A, C b, X456 BD A

~, FNENEM AE, CF #8|2%4., —oLx, NAK D
AECF I3 VATINIETh D = & #FEH L Sy, F

2 GeoGebra TR 1DHEEKLTHALD, £L T, A
m%@waIﬁ@@ﬁ@ﬁ% s %, VU4 AECF 28> T E

HIEATFIATEAC R A TR TR L D, B c

3 MBI

(3) ZEWI LB A8 U CEORR AR & AT 215 B et
ARFTECIE, WBREIEEE BRI 2
T, 9 LiE#ham U ek e Ak
BiEf A ERT L L L EEE L (K3) HERI(E 7213
@t@ L¢®ﬁﬁmﬁﬁﬁ EEEME, & PE2

o T 5
i Lz o —r f %m) "JJ_W
WZHETOREIE L TIRD Z D% E LT, l‘

W%%ﬁ@ﬁﬁb%ﬁﬁ#if%ﬂ% (N AR () %1 E
THETHIHESEFRITHZ L I 151)

S IEEIAER L TV PCIE S D ARE & L
DICEIES NG L 5 AROE 2 2 EXMIC X4 @
EIRT D &

Z LT, HERE = HEORE T THEA L P OLAOBMROIERH ] 2B W CTHMRHIZ % L
ENZRFENMBHRFRD 37 T A, ASLHFKD 3 7 7 ATENEI 3REH DI AL AT
STz, EORER, BENOBEXOT, AENEIIRMY 7 b T =7 215 M L7222 HREH & ikt 28
U CHEER R (MICNEET 2 AT OMWECHEZER) 2 ERT o703 8lsi s, A5 T
BR¥E U 7= 2h AN DA RN R STz,

5. ERFEERLFH
CMERsam ) (10 1)

D Komatsu, K., Stylianides, G. J, & Stylianides, A. J. (in press). Task design for developing students’
recognition of the roles of assumptions in mathematical activity. In Proceedings of the Eleventh
Congress of the European Society for Research in Mathematics Education. ZiiH .

@ Miyazaki, M., Nagata, J., Chino, K., Sasa, H., Fujita, T., Komatsu, K., & Shimizu, S. (2019).
Curriculum development for explorative proving in lower secondary school geometry: Focusing on
the levels of planning and constructing a proof. Frontiers in Education, 4(31). doi:
10.3389/feduc.2019.00031. A FHiH.

@ Komatsu, K., & Jones, K. (2019). Task design principles for heuristic refutation in dynamic geometry
environments. International Journal of Science and Mathematics Education, 17(4), 801-824. doi:
10.1007/s10763-018-9892-0. .

@ Miyazaki, M., Nakagawa, H., Chino, K., Iwata, K., Komatsu K., & Fujita, T. (2018). Domain-
specific frameworks for curriculum development of explorative proving in junior high school
mathematics. In Y Shimizu, & R. Vithal (Eds.), School mathematics curriculum reforms: Challenges,
changes and opportunities (ICMI Study 24 conference proceedings) (pp. 269-276). Tsukuba, Japan.
At

(® Komatsu, K., Yamazaki, M., Fujita, T., Jones, K., & Sue, N. (2018). Secondary school students’
appraisal of mathematical proofs. In Bergqvist, E., Osterholm, M., Granberg, C., & Sumpter, L.
(Eds.), Proceedings of the 42nd Conference of the International Group for the Psychology of
Mathematics Education (Vol. 3, pp. 227-234). Ume4, Sweden: PME. A3 A .

® Komatsu, K., Fujita, T., Jones, K., & Sue, N. (2018). Explanatory unification by proofs in school
mathematics. For the Learning of Mathematics, 38(1), 31-37. & #iH .

@ FIFHR - K Bl —BB « s - AMAZERER (2017). TREEERIEE L CREBIT 52 & 0
AV ¥ 2T ABHFE L R Sk TERIOIEM] 2R 2 2. [EMBE R
BYRGEA T a ], 5594, pp.27-36. ARl

Komatsu, K. (2017). Fostering empirical examination after proof construction in secondary school
geometry. Educational Studies in Mathematics, 96(2), 129-144. doi: 10.1007/s10649-016-9731-6.
At

©@ Komatsu, K., Jones, K., Ikeda, T., & Narazaki, A. (2017). Proof validation and modification in
secondary school geometry. Journal of Mathematical Behavior, 47, 1-15. doi:
10.1016/j.jmathb.2017.05.002. 2£Ht

Komatsu, K. (2016). A framework for proofs and refutations in school mathematics: Increasing
content by deductive guessing. Educational Studies in Mathematics, 92(2), 147-162. doi:
10.1007/s10649-015-9677-0. #FeH.




(¥R GH17 1)

)

@
®

Jones, K., & Komatsu, K. (2019). Task design with DGEs: The case of students’ counterexamples. In
Proceedings of the Eleventh Congress of the European Society for Research in Mathematics
Education. Utrecht, Netherlands.

/IRZERER + Keith Jones (2017). TRERA & fwlit 208 U CORBARGRO LR . [ HALKFZ
B 50 RIRKIFITER 25K ER] (pp. 405-406) . FEINEH K.

Komatsu, K., & Jones, K. (2017). Interpretation of diagrams in dynamic geometry environments. In
B. Kaur, W. K. Ho, T. L. Toh, & B. H. Choy (Eds.), Proceedings of the 41st Conference of the
International Group for the Psychology of Mathematics Education (Vol. 1, p. 226). Singapore: PME.
Komatsu, K., Fujita, T., Jones, K., & Sue, N. (2017). Unification by proofs: The case of star polygon.
British Society for Research into Learning Mathematics. London, UK.

Komatsu, K., & Jones, K. (2017). Proofs and refutations in school mathematics: A task design in
dynamic geometry environments. In T. Dooley, & G. Gueudet (Eds.), Proceedings of the Tenth
Congress of the European Society for Research in Mathematics Education (pp. 187-194). Dublin,
Ireland: DCU Institute of Education and ERME.

Jones, K., & Komatsu, K. (2017). Diagrams in students’ proving activity in secondary school
geometry. In T. Dooley, & G. Gueudet (Eds.), Proceedings of the Tenth Congress of the European
Society for Research in Mathematics Education (pp. 689—690). Dublin, Ireland: DCU Institute of
Education and ERME.

Komatsu, K., & Jones, K. (2016). Interpretation and production of diagrams when tackling proof
problems in a dynamic geometry environment. British Society for Research into Learning
Mathematics. Brighton, UK.

Komatsu, K., Ishikawa, T., & Narazaki, A. (2016). Proof validation and modification by example
generation: A classroom-based intervention in secondary school geometry. In Proceedings of the 13th
International Congress on Mathematical Education. Hamburg, Germany.

(XE) G5

)

@

®

6.

Komatsu, K., & Jones, K. (in press). Virtual manipulatives and students’ counterexamples during
proving. In G. Hanna, D. Reid, & M. de Villiers (Eds.), Proof technology in mathematics research and
teaching. Cham, Switzerland: Springer.

AMAZERER (2019). /N 733D 3Reid: « Bt ). BB E PR (), DHTGEEER#
BHHFFE] (pp. 54-64). HTERE AL,

AMAZERAR (2019). TREFRIZEE OFEEO : MEOFEIEE). HHRE B HAER
i(ﬁﬁ%), [FIEFEFZE (MINERVA (3 U TESEBEE 2)] (pp.57-68). Ix1T 7
=5

Komatsu, K., Ishikawa, T., & Narazaki, A. (2018). Proof validation and modification by example
generation: A classroom-based intervention in secondary school geometry. In A. J. Stylianides, & G.
Harel (Eds.), Advances in mathematics education research on proof and proving: An international
perspective (ICME-13 Monographs) (pp. 131-144). Cham, Switzerland: Springer.

AMREEREE (2015). THER L amaE) . B e (), [HEC BrslEs EREEEV Y
—RXE 38) ] (pp. 191-197). —#itt,

W ZERE

(D AF7Es 88
() W7t 11

MBI L DFZEIE, BFEFEO AR L BEICBWTERT 2 50T, 0720, WIFEORMELHIER R DARFIC
ONTIE, BOEFEFICHES O TR, ZOMZEARICET 2 RERLEMIT. sEFEEACREShET,



