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A Study on Applying Mathematical Modeling to

Analyze and Characterize Collaborative

Problem-Solving Assessment
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Phuoc Hai Nguyen®  Duc Hieu Pham* Masatake Nagai®

Abstract

In 2015, PISA plans to conduct collaborative problem-solving assessment,
combined with a computer agent and online interactive assessment in group. This
study aims: (1) To illustrate elements to problem-solving are cognitive strategies and
intellectual cultivation and team dynamics; (2) To define Collaborative
problem-solving is processed through defining the theme of questions, cognitively
understanding, redefining, discussing, collecting opinions, organizing how to express
and answer or debate questions; (3) To refer the checking indicators of collaborative
assessment are mental operation, scaffolding function and creative thinking. Research
tools are as below: (1) Relationship-forming of conceptual elements by relation
matrixes; (2) Diagraph-leveled structures analysis by using mathematical modeling
and graph theory. Research added value is as below: (1) developing the representative
paradigm of new educational thinking, (2) the analysis of visualized conceptual
structures which are able to be processed emphatically and particularly.
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PISA 2015 Unit name: The Aquarium

Learn how to chat with your classmate Abby.

T
Your school has a got a new aquarium to brighten e conversaion wh Abty wit e dapleyed 3
up the reception area. You and your _)M
Abby have been asked to set up the tank.
Your conversation with Abby will be displayed
Your task is to work together with Abby to find here.
the best conditions for the fish to live in the

. : ! , You'll need to select phrases from the options
aquarium. Note: You will have 5 trials only. available to talk to Abby and ask her questions.

The next screen will provide you with instructions

Let’s see how it works.
on how to work with Abby.

Click on the Next arrow to continue the
Click on the Next arrow _  in the top blue bar Introduction.
to continue the introduction. |

National Taichung University of Education / Graduate Institute of Educational Meast

PISA 2015 Unit name: The Aquarium

e Control panel

ey
rewr
Control panel The control panel allows you to change
the conditions in the aquarium. Abby
Water type: O Fresh O Sea has a different control panel.
enery: Rocky © Plant et
$o o vy 0 2 Click on ‘Tryout conditions’ to continue -
Lightning: O Low O High the introduction s
4
me =
National Taichung University of Education / Graduate Institute of Educational Measurement and Statistics
PISA 2015 Unit name: The Aquarium Time remaining: 13 minutes 7 =3 PISA 2015 Unit name: The Aquarium Time remaining 13 minutes =3
o Control panel Abby's control panel Tt a7 Control panel Abby’s control panel
e Wetee type: © Presh © Sen Focdwpe: © Dy O Peodbiests e e et e © Freen © Soa Fosdtpe. © By O Pasdbiwte
S ot Aeor oY ous 9 it b Seanry. O Rosky © Plants rian Ofew © tamy e e e . Seanary. © asky O Pramin o~ Ofee © thamy
Ughinmg O Low  © Wgh Tomporsmes O Low  © Won Usang: O Low © Wen Tomparsnrs O Lo © togn
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PISA 2015 Unit name: The Aquarium Time remaining: 3 minutes 7 L 2 PISA 2015 Unit name: The Aquarium

ok Got7 Control panel Abby’s control panel ok Tor7

What would you do differently in your work with
Abby on similar task?

o Talk Iess to Abby

R
o Bgimore declswe
o Nothing, we did great

National Taichung University of Education / Graduate Institute of Educational Measurement and Statistics ) lational Taichung University of Education / Graduate Institute of Educational Measurement and Statistics

B9 /o itx g (P4 p : PISA2015 Draft)
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