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THE EFFECT OF THE LOCATION FOR THE DISPLAY ON A GROUP WORK
IN ICT-ENHANCED LEARNING ENVIRONMENTS

A study on developing the environment for PBL (Part2)

#HH =" EH B
Hidekazu KAKEI and Ai HANADA

The effects of the location for the display on a group work, which was important factor for PBL, were verified on following 2 aspects by

the experiments.

The data obtained from the experiments were analyzed using the Brunner-Munzel test and Bayesian inference.

1. The interaction between using the ICT tools for sharing ideas and the location for the display was analyzed. And it was shown that
an unsuitable location for the display decreased the merits in using ICT tools.

2. The actions of members during the group work were examined. And it was demonstrated turning one's eyes to the other

members were influenced with the flocation for the display.

Keywords : Learning Environment, PBL, Group Work, Communication, Location for the Display, Bayesian Inference
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Fig.1 Furniture and layout (Experiment A)
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Fig. 2 The answers to Q1 “how easily did you see the others
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Fig. 3 The answers to Q2 “how wide is the space to note during

the discussion?” (Experiment A)
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Table 1 Results of Brunner-Munzel test for the answers to the

questions (Experiment A)

Median p-value | P(X<Y)+0.5%(X=Y)

with-A (N = 12) | without-A (N = 12)
Q1 3 4 | 0.0603 0.712
Q2 3 3 0.793 0.528

Table 2 Convergence determination and effective sample size

(Experiment A)

Ho H1 o o1 po — p1  Effect Size
Rpat 1 1 1 1 1 1
nesp 13041 10806 13193 10883 12928 14398

Table 3 Results of Bayesian inference for the number of times

of turning one’ s eyes to the other members (Experiment A)

BF ES | Probability of Lo — [ Number of Times
po>p | Mean| CI Mean sD

61.7 | 0.083 | 0.085 | 38.4 | [4.23, 71.7] with-A 106 53.0
without-A  68.0 19.5

BF: Bayes Factor, ES: Effect Size, CI: Credible Interval, SD: Standard Deviation

Table 4 The guideline for interpretation the Bayes factor'®

BF;, Evidence against H,,
1to3 Not worth more than a bare mention
3 to 20 Positive
20 to 150  Strong
> 150 Very strong

Table 5 The guideline for interpretation the effect size'”

Small Medium Large
d .20 .50 .80

X Large Td -7z (Table 5). F7=, FEOAMITHW TR
Hi 28RN 2 FER™3) 1% 98.5% CTdh» 7= (Table 3, Fig. 5).
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Fig. 4 Posterior distribution of effect size (Experiment A)
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bl, TAAT VA BERLIEERBENT 4 A7 LA 28 LT
WEOTHIUE, Fil L7 v — MR, oA v "— %
T 5 BT W A CAERITAEC RN L LD,

LML, EBRERNSIET V7 — MAEKIZ b A 23—~
ZANT HEEICH EN S H Z E RS

ZOZ L, TAAT LA OHARERSINFICK T Ly Mgk
LT AAT LA LOFENFTEERESE TN LERLTND.
LinL, TAAT LA THD A R—DEX AL —ET H -0
FEZIZIE 907 B L, HaeEliicT 4 27 LA~ 5 0ERH
-7z,

CDT A AT VA /L LIS Db LEICEY, T4 ATV
A ZMA LI EREEOMD X o R—DEXALO BT ST S
FHIIXT 0 AT LA B L WEBRBEO B0 ST 5 Rl &
DHIELS oz b s.

Fl, T Ly MERET A AT LA LOENGTEERIZILT
WHBLDDT A AT VA ZRDZEIEIED L IO, FEEIC
DA N—DHFEEALE BT LRITT A AT LA TRLZ L
bHIUTZ T Ly MR TRTIHEHELE LRLZ2LbHD LD
KO ITHERE 3 I3 S e o T

IHUCEY 2T vy MEREHEEIALEHOY — L& UTRHIAT
LHIENTET, TAATVAMRICELDZ T Ly MER~DOEE
AHRT SO ENBDO BN NSO TIF W hEEX LT



f D A R T A D R ME I T 1+ AT LA 2
LAWEBITA R WERICOWTIZIU TORICEZ b S.

TAAT VA BT HERBRECTIIT 4 AT LA & ROMHC B
R, WEEIL, T4 AT VAICHEEETH LIk D. DT
DT A AT VAL EN) —HOTADORNOF TEH, FHITH
DAL IN— BB NS D E VO ITABIE LS.

Ji, TAAT VA ZHALROERBECIIEZAALRDL Z L
HLH T Ly NEROATEETS., ZORDET Ly MER~TEE
N, Bz BT 2013l 2 X —Z\ BREMT D L &0 L7
L. LIENoT, Ea B oA o A=l EmIT 52 & D&
WINIRTIINT 4 AT VA T 2 EBRBEC R L Cam< 25 &
EZbD.

3. T4 RATLAERBEREER (Experiment B)
(1) =EBREM

HWRIEAT 4+ AT LA OFERMIO A L N—DFEE AL JT
&, EBXALAN—ADIREE, Moo A v —~[ait B HEBROEIEL
S5 L LIS HRILE T 27 LA EBROF RIS 5 &% %
REES 5.

(2) EBA &

THERIEHT 4 2T LA FEBREFRROITTIEICZ L0 EBRAEIT 72
Q) RBSINERUVEERE

HRIEET 4+ AT LA FROBIME LITEE L2, AREEZR:
FELT D 19 ~—28 1% (P 21.5 7%, EUERZE 1.72) ORFAER
ORFBAEZLLTD 2 SOERHECA 124 (3 7 —7) T OBLE
L.

with-B B

46 A VT T A AT VAW AV N—=RNEZALEIT>TNDH Y
— bR EHRETRTS.

Without-B &%

46 A4 VT T 4 AT LA HFER L2

F70, AUN—ROBRUERN T N—T T — T ~E 2 DA TX
LIRS D7D 7N —T NI 72 E B KN 1 AITAD &
ST N—T 5T EIToT.

T N—T AR —=OWRORNFRIL with-B BEClEZEBLtEo 7 v
—TIN1TN—F, BEBMEOIT V=T 1 TN—T, Bk 24k
P24 D7 N—T1 17—, without-B BETIZ e B Liho 7
—TN2 I N—F, EEBMDOIN—T N1 I N—TFThHoT-.

4 L4F7ok

BWEET A AT VA 22BN ERZRWZEZICRZD L HE

L, 44 DOERSBINEILT — TNV EF = 7 I2EMHET 5 (Fig. 6).
(5) R AE

THWRIEGAHT 1 A7 LA TR E RO FIEC LD 5 &4T o 72
BL, fho A =~ 2HHUT DN T, %ru -0 BAAR T
DA R—DFHEINTHRE T TV D 2 L IR TE 228, YDA
UR—ICHBE T TV A ERET S LN L B E Y v
Mo Z T CcEhaholz.

ZDTDT 4 AT LA Bl ER T A =~
BT AR SRR ZERIL, Zha ot L.

(6) P HTHER

LD

Whiteboard
Display Device for
Sharing Ideas (46 inch)

Fig. 6 Furniture and layout (Experiment B)
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(Table 8, Fig. 10).
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Fig. 7 The answers to Q1 “how easily did you see the others’

ideas?” (Experiment B)
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Fig. 8 The answers to Q2 “how wide is the space to note during
the discussion?” (Experiment B)
Table 6 Results of Brunner-Munzel test for the answers to the

questions (Experiment B)

Median p-value | P(X<Y)+0.5%(X=Y)

with-B (N = 12) | without-B (N = 12)
Q1 4 4 0.545 0.563
Q2 3 2| 0.0219 0.274

Table 7 Convergence determination and effective sample size

(Experiment B)

o H1 a0 a1 po — p1 Effect Size
Rhat 1 1 1 1 1 1
nesy 11660 12001 11053 10212 11813 13432

T A A LRWEREHET AT LA AL EREELD b
IREDRNEFHHL TV B,

FA AT VABBEROT 4 27 LA 2R LI EREETIE, 1F
WIET A AT LA DENHREEL -2 &ICLY, ¥ 7Ly MR
EEXARFHE LY — L LTHIT A2 R TE, ¥ 7Ly
MERIZITA DN EZIADAN—AT T2 E R LEIT D2 N TE
7.

—F, TAAT VA BERLRWERIETE, 471y Mk T
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Table 8 Results of Bayesian inference for the time of turning

one’ s eyes to the other members (Experiment B)

BF | ES Probability of 1o — pa(sec) Time(sec)
| o > g Mean ‘ CI Mean SD
1.06 | 0.0175 | 0.518 | 320 | [166,170] | withB 361 | 108
without-B 361 | 189

BF: Bayes Factor, ES: Effect Size, CI: Credible Interval, SD: Standard Deviation
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Fig. 9 Posterior distribution of effect size (Experiment B)
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Fig. 10 Posterior distribution of o - w1 (Experiment B)
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This study seeks to contribute to the design of the environment which will support students’ activities in PBL
(Project Based Learning or Problem Based Learning).

In the curriculum of university education, PBL is increasingly important. And learning of a new style requires an
environment suitable for it.

In this paper, we aim at verifying the interaction between ICT tools for information sharing and furniture layout,
focusing on group work which occupies an important position in PBL. We report on 2 experiments.

The experiment method and the analysis method were common in both experiments, but furniture layout was
different in both experiments.

The experiment method: The experiment participants were one group of 4 people. And they performed group
work using the tablet devices. To the tablet device prepared for each participants, an application simulating a
white board was installed. The application enabled every participants to write simultaneously on the simulated
white board. On the tablet device at hand, they could display the entire white board or enlarge and display a part
of it. The 2 experimental groups were compared. On one group, the entire white board, which was the same on the
tablet device, was always displayed on the wide display device (46 inch) for sharing ideas. On the other group,
nothing was displayed on the display device.

The analysis method: The data obtained from the experiments were analyzed using the Brunner-Munzel test and
Bayesian inference. They were evaluated by p-value, effect size and posterior distribution.

Layout: At Experiment-A, 2 members were seated side by side on each side across the table, and the display
device was set on one end where the members were not seated. The height of the display was set as the height that
the member could see without looking up or looking down (Fig.1).

At Experiment-B, the display device was arranged so that it could be seen when everyone faced the front, and 4
experiment participants sat on the table with chairs (Fig. 6)

Conclusion: The following findings are obtained from the 2 experiments conducted this time.

1) Display device with inappropriate arrangement not only doesn't function as an information sharing tool, but
also creates a negative effect of lowering the evaluation of information browsability compared with the case of not
using a display

2) The arrangement of the information sharing display which is a tool for acquiring information also affects the
ease of use of the tablet device which is a tool for information transmission

3) It is possible to induce the act of directing the line of sight to other members by arranging the display

From the above, it is confirmed that to realize the learning environment introducing the ICT targeted at PBL, it

is necessary to consider the learning environment that takes the interdependence of space and tools.

(2017 4% 12 H 7 HsAR~280, 2018 45 8 A 1 HERMIHE)
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