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Multilingual whiteboard for cross-cultural collaboration
Feng Ye
Abstract

Currently, various activities are being carried out online due to the COVID-19.
Not only communication in a meeting, but also collaboration such as workshops
are not exceptional. A variety of online whiteboard tools are available to support
such online workshops. They provide sticky notes and drawing functions to
allow users to collaboratively create mind maps and carry out brainstorming.

However, since these whiteboards are supposed to support collaboration in a
common language, users or facilitators have to translate messages by using
machine translation service and put multilingual texts on one sticky note in the
international workshops where people from different languages participate. The
multilingual translation not only increases the burden on humans, but also
decreases the visibility of the text, which reduces collaboration efficiency.

Therefore, we propose a multilingual whiteboard for online intercultural
collaboration. Specifically, the online whiteboard provides translation function
to allow users to communicate with each other in their native languages.

To this end, we address the following two issues.

Multilingual objects
Unlike conventional whiteboard tools, we need to make text information
multilingual as well as object type and position information. In addition, it is
necessary to take measures to support understanding of the contents and
situation by multilingual whiteboard.
Verification of the effectiveness of multilingual whiteboard
It is necessary to verify the effectiveness of multilingual whiteboard. And we
created an environment where people can communicate in their native
language by using multilingual whiteboard and chat tool.

For the former problem, in order to realize a multilingual whiteboard that
incorporates the proposed method. When an object with text information is
created by the user, only the text information is extracted. And the obtained
multilingual translation results are delivered via the multilingual tools server. At

the same time, the object information is distributed to other users via the



multilingual whiteboard distribution server. Other users overwrite the text
information of the object received after acquiring the translation result received
asynchronously and display it. We also proposed a question mark function to
understand the contents and situation between users.

For the latter problem, we implemented a multilingual whiteboard
incorporating the proposed method and conducted experiments using the
multilingual whiteboard and chat tool. Specifically, we evaluated brainstorming
conducted in Japanese, Indonesian, English. In addition, the subjective
evaluation of the multilingual whiteboard was carried out by the questionnaire
survey and interview investigation after the experiment.

The contributions of this paper are as follows:

Multilingual objects
We were able to translate text information using machine translation and
share the result as a multilingual object with users. In addition, we proposed a
question mark function to help users understand each other's situation and
content when machine translation cannot provide accurate translation.
Verification of the effectiveness of multilingual whiteboard
In this study, we conducted an experiment with multilingual whiteboard and
chat tool. The results show that the multilingual whiteboard Langrid
Whiteboard is effective as a tool to support intercultural collaboration in the
online environment. In addition, we found communication problems in online
intercultural collaboration through the multilingual whiteboard. Specifically,
participants with different languages did not tend to speak spontaneously,
which caused problems in exchanging opinions and communicating with each
other. To cope with these problems, a spontaneous interaction function

between users is needed in the future.
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VAR BERNEE LT To72. BLRIZEROZEMIZ DWW TRR S,

REBROYWRF I IREREN 2B R 2 KA L KA TH D, ZOH,
Ty T—2—3 14, HREZXIALATHY, 77y T — X —OREREIZX
HEFETHY, WBREOREREIIENENHARE, 1Y KRRV TRE wLb—v
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15



TIT9. LT, ED 03T FELDOTHRMTHY, FREITEAH LT A
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sticky notes
Discussion with people who speak different languages
oD ND~ 7 A H— VN R 2 D HERE
2R O EE
AR T RN D
ZINE 4 &
X 12 ZEERITAMR—RIZRIZIDHAE, BER (7o r—hatih)

M 12 ICEEFER T A R — RICRICSIOMEE, BRI 5 BHiR T o7
— FOFEREZRT. FERND, 2, ZEFEHREITHRE (TR o T2 D
etz T, A%RESTERUA MR — RICERICILOEREIZ OV T,
ZINE D~ T AT — Y )VEFRRT HIgRE, SEIRERE, A ¥ U THRE, BI0E
HERIFFIN TV D.

19



® very good for exchanging ideas and communication with multiple
languages, and machine translation works as well

be improved

ERTA PAR—RERIKHCAOGNAD XS LT ER NN E - S

® Function wise is good and effective, perhaps the user interface could

o Fxv raMELARNL, RUA MR—FEESDIFHELNERS, Fyo b

X 13 ZEERIVAMR—FOER, BB (7o —haEik)
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IMBEL N Z N BN T,
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beautiful woman or
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Be hygienic make up
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beautiful parents | cosmetic surgery
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Body shape Facial skin care
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fcare routine
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motion Wear braces to Good fashion
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tructure of the
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Bagaimana menjadi
wanita cantik atau
Sehat tampan
Bersikaplah dandan
higienis Lahir dari orang
tua yang cantik | bedah kosmetik

Bentuk tubuh

Sesuaikan
postur tubuh
da

Kenakan kawat
gigi untuk
mengamankan
struktur wajah

Operasi plastik
perasi pl s

Perawatan kulit wajah

penampilan

Ikuti rutinitas
perawatan kulit
/Anda secara
konsisten

Selera mode
.L/ang bagus
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A2 7 oir— FREARE
1) HAFEMABIZOZa=4H—arh Bz, /1 was able to communicate
smoothly with the other party.
1. 23T B %L (Strongly disagree)
31X B 7 (Disagree)
EBBbEL T AL (Neutral)
T2 (Agree)
JEEIZFS B S (Strongly Agree)

o & 0P

2) BWERENL-HEFOAVE—CEBEEOSSICEMBETE . / The
opponent of the message through the machine translation could be
understood as mother tongue.

1. 23T B %L (Strongly disagree)

31X B 70 (Disagree)

EBLEL T AL (Neutral)

T2 (Agree)

JEEIZFS B S (Strongly Agree)

o &~ P

3) VIRFIAVI—IBEERFEEVDAVE—D DEMITZITI ST, / The
qguestion mark function is useful for understanding each other's messages.
1. 23T B %L (Strongly disagree)
31X B 70 (Disagree)
EBBbEL T AL (Neutral)
T2 (Agree)
JEEIZFS B S (Strongly Agree)

o & 0P

4) BEBBLEBRICHLTHERETES. /1 am satisfied with the result of
consensus building.
1. 23T B %L (Strongly disagree)
2. Z3IEB 7L (Disagree)
3. EbEBLEZLL (Neutral)
4. 285 (Agree)
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5. IEFEIZZESES (Strongly Agree)

5) ZEEBRITANR—FIZDONT, EDKIGHEENHNERICILDERNET

DY/ What functions are useful for multilingual whiteboards? (ECk 51 %8)

6) ZEERITAMR—FIZHLTIER. CREZENE TESLY. / Please
let us know your opinions and impressions on the multilingual whiteboard. (52

i 8 )

A-32



