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Visualizing mental learning processes with invisible mazes for assisting continuous learning
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This paper reports our learning support system for a human learner to visualize his/her mental learning processes with
invisible mazes for continuous learning. The objective of this research is to bring the learning ability of the learning agent
close to that of a human. To fill in the missing piece of reinforcement learning whose learning process is mainly behavior
change, we add two mental learning processes, awareness as pre-learning process and reflection as post-learning process. To
observe mental learning processes of a hu-man, we propose a new method for visualizing mental learning processes with
invisible mazes consisting of invisible walls which are perceived as a sign that is the number of walls in the neighborhood.
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Fig. 2: The flow of the continuous learning process
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Fig. 3: The structure of a 3 x 2 simple maze
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Fig. 4: An example of a simple maze with invisible walls
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JmAR ZEE/ go | ww | wm= " W T B "[Reflection
o | BRH| BY | B% Taeo] loe] | 32F
8 50 100 596 403| 2647, 3053 30.53|
6 50 98 716| 470 2238 1962 20.02|
4 43 86| 540 352| 2521 3419  39.76
1 35 70 228 120| 1755 4545 64.93|
3 31 61 319 201 1634 3286 53.87|
5 30 60 250 116 948 2652 44.20
2 17 34 21 153] 735 2145 63.09)
7 16| 20 73 33| 557 4423 221.14
Average 34 66| 367 231 1629 3186 67.19|
Table 1 Experimental results
4.3 ZFR
(1) reflection ARFDEBRE LZERIE

reflection I ARDE RS IFIZOWTHERT 5. reflection
IANEREVIRVAR VO EFEEL LT L, EETDHIZONT
SARR TN, BIART DI 2> T, Fhdz, DA

TV TR L, MR EE PRSI EN T REND.

SBOMELLT, FEHHAIHTO reflection ZIARDZRIKITY
AT ELTWS. ZHITEY, reflection AR K&\ VR
FEEFHRINCR AL, IRVIRYAF L OPkFT &L TEINT
I TES. —F, reflection ZARO/NSWBEERE 126 LT
1%, BRE LN ST, ZAY DS EFRER S IO R 58T
TR RO EE AT T 5.

2) R|RYRYRFIILOENZICE DI EEN EETIEARIT
T

reflection T AL N ZEDFEK A W72 T IT DV T
# 5. reflection ZTARD KEWTALAIRE 1L, ~—F—DHL
BENEZL, HOBLE R O—BHENTIVEA A H D DIk
L, reflection TARD /NS EALHEERE 1T, reflection map T~
= —E B TICEEDO T TR A AT RN TNDAT —
DINHRELIE L. O FD, reflection AR TR, v —H
— O BB X ) ATIMR SE R I 2013 THMT T 5L,
IROIRVAX LD FEEZREE BSABbNOEMR RSN, —
7, AREBRLUZFERBERS IO XA RANZT T, IR
DI AF L O N ZZE W LEN TR T ZENTFREEN
. FTT, IRVIRD AR )L OE N ZTE-SHEISH_ B S g B
FOSEER EESIREL T, LLFOHE B E R TE THAH.

AEVIED AN L OME N IS ERE EWRE D4R

S IRVIED A UG U KRB R I LD Y g S B

« BRI ST L DRV IR AR L Ot EE S

ATENBIELIEIC LD reflection @R - 23 L D43 T LRI 5L

5. fEi

AU, 3B ORI DE, VIRV D 2 5D
DR EZBINL 7 ZEOY A7V THERS -k 28
BREET VEIRZEL, invisible KEEF AT E AW TR IED ]
Ak, EVIRYO AR L& FEE L. invisible R FIEH W
ToRERGE ) 52 2 27 DR FEBRAE R D M0, ke
BEAY O FS% RS MR RBDIRYIEY A AR EIRONE D
FEZ RS, M3 RAR EALEIEE EEH LRIV 21T > TD
ZENWRIBE T,

A% OFEIL, MR8 RO T AT O i
ZAt o, reflection ZANMIFEE S BB X AT HOIRDIRD A
XNOERBEOFTA L BBV O RIELRGE, IRVIRYAX
N OB N ZEZ IS - 3HE R B AR ORFTCHD.

St
AHFZE1T ISPS M Er 23500197 DB E A 52 177~

SE X

[Boud 1985] Boud, D., Keogh, R., and Walker, D. “Reflection:
Turning Experience into Learning”, Routledge (1985)

[Buckler 1996] Buckler, B. “A learning process model to achieve
continuous improvement”, The Learning Organization, Vol.
3, No. 3, pp.31-39, MCB University Press (1996)

[ERA 2004] A BCH], w8, A B, ANE IEE: ‘6
BATEY D FHRALICE DB RAR MR SR, A TARES
£EHOCEE, Vol. 19, No. 3, pp.174-183 (2004)

[Kaelbling 1998] Kaelbling, L.P., Littman, M.L. and Cassandra,
A.R. “Planning and acting in partially observable stochastic
domains”, Artificial Intelligence, Vol.101, pp.99-134,
Elsevier (1998)

[Kravcik 2013] Kravcik, M., et al.(Eds.), Proceedings of the 3rd
Workshop on Awareness and Reflection in Technology
Enhanced Learning (ARTEL2013), http://ceur-ws.org/Vol-
1103/ (2013)

[Krogstie 2012] Krogstie, B., Prilla, M. “Tool support for
reflection in the workplace in the context of reflective
learning cycles”, Proceedings of the 2nd Workshop on
Awareness and Reflection in Technology-Enhanced Learning
(ARTEL 2012), pp.57-72, http://ceur-ws.org/VVol-931/ (2012)

[Kurapati 2012] Kurapati, S., et al. “A Theoretical Framework
for Shared Situational Awareness in Sociotechnical Systems”,
Proceedings of the 2nd Workshop on Awareness and
Reflection in Technology-Enhanced Learning (ARTEL
2012), pp.47-53, http://ceur-ws.org/Vol-931/ (2012)

[Marton 1997] Marton, F. and Booth, S. “Learning and
Awareness”, Routledge (1997)

[#23% 2013] faif N “TATEMEEE | DIEAR”, XAV E i
(2013)

[Reinhardt 2011] Reinhardt, W. and Christian, M. “Awareness in
Learning Networks”, Proceedings of the The PLE
Conference 2011 (ARTEL2011), pp.12-20 (2011)

[Sessa 2006] Sessa, V. I., and London, M. “Continuous Learning
in Organizations: Individual, Group, and Organizational
Perspectives”, Psychology Press (2006)

[Smita 2012] Smita, J., and Trey, M. “Facilitating continuous
learning: re-view of research on individual learning
capabilities and organizational learning environments”, the
annual meeting of the AECT International Convention,
Louisville (2012)

[Yamaguchi 2013] Yamaguchi, T., Takemori, K. and Takadama,
K. "Modeling a human's learning processes toward
continuous learning support system", in Interdisciplinary
Mechatronics, M. K. Habib, J. Paulo Davim, (eds.), pp.69-94,
Wiley-ISTE (2013)

[Yamaguchi 2014] Yamaguchi, T., Takemori, K., Takadama, K.
“Visualizing mental learning processes with invisible mazes
for continuous learning”, Proceedings of 16th International
Conference, HCI International 2014, June, (2014) to appear

[ 7 2014] (b 80, 154 48, &K =85 “Invisible 723
WH A2 2 NI AOFE @O ATEAR”, G B B
A AL [FIRES AT A L ARY T A (2014) to appear



