2021 ALTTAI ANNUAL CONSORTIUM MEETING

Application and practice of intelligent tutoring system based on
critical thinking in psychological experiment design
Xiaxia Jiang'
!Central China Normal University, China, 269666419@qq.com

INTRODUCTION

With the release of National Education Reform and
Development of Long-term Planning Programs, how to train
college students' critical thinking has become a hot topic in this
era.Operable critical thinking training teaching mode is the crux
of the problem, so the construction of operational critical
thinking training teaching mode is imminent.

BACKGROUND

The Education Informatization 2.0 Action Plan issued by the
Ministry of Education emphasizes the importance of taking
artificial intelligence and other technologies as the basis,we will
promote reform of educational models and ecological
reconstruction.Intelligent  tutoring systems use artificial
intelligence technology, let the computer play expert that imparts
knowledge and provides learning guidance to learners with
different characteristics.Auto-tutor is an intelligent tutoring
system based on natural language to simulate the teaching of
human teachers.Auto tutor has formed a large family, of which
Operation Aries and Auto mentor,based a three-person
conversation can be used to train critical thinking skills, and
students who use this learning mode can get better learning
benefits.

Critical thinking intervention is applied to the specific domain to
meet the practicability and operability requirements emphasized
in critical thinking training.However, the Auto Tutor based on
intervention of critical thinking has not been seen in the Chinese
context. Therefore, this study would base on perspective of
cultivating students' critical thinking, the intelligent tutoring
system in the field of psychological experiment design is
designed to test the effectiveness of Auto Tutor by pretest and
post-test experimental design in college students .

RELEVANT THEORIES
Constructivism theory

Knowledge is acquired by learners in a certain teaching situation,
under the guidance of teachers and with the help of learning
partners, with the use of necessary learning resources, through
the way of meaning construction.The initiative of learners and
collaboration among learners are emphasized.

Situational and cognitive learning theory

Knowledge is situational, learners constantly interact with the
learning environment and acquire knowledge and skills through
practice. The learning process is a process in which learners
participate in the construction of knowledge under a certain
situation.

Zone of proximal development

The system supports the personalized guidance and incentive
mechanism to improve the learning effect of learners.

By making learners aware of the learning needs and goals to be
achieved, various supports and hints can help learners reach the
zone of proximal development successfully ,then achieves the
learning goal.

Teaching mode and critical thinking

At present, some colleges set up the courses of critical thinking
cultivation separately, which can train the ability systematically,
directly and effectively. Zhao Shu and Zhao Guoqing et al.
pointed out that direct and systematic thinking training can
provide students with general thinking and thinking methods,
while the combination with specific fields can meet the
practicability and operability requirements emphasized by
thinking training.

Therefore, more and more researchers believe that training
should be combined with special field.In the teaching mode
combined with special field, teachers mainly adopt the forms of
problem solving, debate, discussion, writing and so on to
cultivate students' critical thinking.No matter what kind of
teaching mode emphasizes: the ability to show in the various
activities engaged in,like reading and writing, critical thinking
should be developed through the application in life and study, so
that students can promote critical thinking while actually
applying critical thinking.

YoUR RESEARCH METHODS AND WORK
How to cultivate critical thinking?

In terms of training mode, this research adopts the way of
combining with special fields for training to achieve the
practicability of critical thinking training.In terms of the choice
of content, Experimental Psychology has been defined as "a very
important specialized basic course" or "one of the core
specialized basic courses" for nearly a century and a half, and its
teaching difficulties mainly come from the design of
psychological experiments.There are 12 typical mistakes in the
design of psychological experiments. It is expected that through
learning and analyzing these typical mistakes, students' critical
thinking will be better improved.

How to design the intelligent tutoring system?

In terms of the selection of ITS, this research chooses Auto
Tutor, an ITS based on natural language dialogue, as the research
platform. Two teaching agents conduct natural language
dialogue, and explain 12 typical flaws, positive and negative
examples, consequences and improvement measures, so as to
realize personalized teaching.In terms of teaching mode, case-
based teaching method is chosen to explain how mistakes occur
through specific experimental cases, so as to improve the
teaching effect.

How effective is the ITS of critical thinking?

The real classroom was selected and the changes of individuals'
critical thinking and the differences in the retention and transfer
of knowledge related to psychological experiment design before
and after the ITS training were investigated by compare the
experimental and control group with pretest and post-test
experiment design.

In the current study, participants are asked to complete a brief
demographics survey, followed by a pretest with a short research
story that ask participants to choose whether it has the 12 typical
laws.We record the accuracy rate, response time, and reasons for
selection.Participants receive ITS training during the real class.
Participants then receive a post-training assessment consisting of
two parts.One is the recall of the 12 flaws;the other is a new
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research story and participants need to determine if there are 12
typical flaws.We also record the accuracy rate, response time,
and reasons for selection.

REAL WORLD APPLICATIONS

The design and results of this study will have several real world
applications. First, construct an intelligent tutoring system based
on psychological experiment design to cultivate critical thinking,
and form an intelligent agent dialogue system based on case
teaching method..Second,through empirical research methods, it
is proved that the intelligent tutoring system is effective in
cultivating critical thinking, and through tests, it is proved that
the system is beneficial to students' learning.Thirdly,the
application of intelligent tutoring system in classroom teaching
in colleges is an attempt of classroom teaching reform in colleges
and an important practice of personalized teaching.

Future Directions

In this research, vicarious learning would applied to research on
improve critical thinking in psychological experiment design in
Auto tutor with an on-screen peer agent, and a tutor agent. In
future ,the participants may interactive with the agents to record
the data when they are study .

SuMMARY

This study utilizes artificial intelligence technology and the
application of intelligent tutoring system to carry out teaching
reform and practice, improve teachers' information technology
level and teaching reform ability, which is conducive to
professional development and teacher growth.

For students majoring in applied psychology, an intelligent
tutoring system of natural language is designed based on specific
courses, which can provide personalized guidance to students in
a scientific way and effectively improve students' innovation
consciousness and learning effect.

The design and application of this intelligent tutoring system can
be used for reference by brother colleges and majors.
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