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Implementation and Performance Evaluation
of an Intelligent Online Argumentation
Assessment System

Chenn-Jung Huang ~ Yu-Wu Wang - Jia-Jian Liao ~ Chun-Hua Chen ~
Chuan-Hsiang Weng ~ Yu-Jen Chu ~ Hung-Yen Shen

{ Abstract)

Recent researches indicated that students’ ability to construct evidence based
explanations in classrooms through scientific inquiry is critical to successful science
education. The amount and quality of explanations from these reasoned arguments that
students construct can show their understanding of science concepts. The practice of
argumentation is then an essential teaching activity within science education because it can

provide the opportunity to develop young students’ ability to construct argument.
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Most of the researches on student discourse depend heavily on Toulmin’s model to
determine and identify the structural features of arguments, such as claims, data, warrants,
backings, and qualifiers, and process argumentation in the literature. Analyzing the structure
of students’ arguments let us understand how students assimilate the desired practices of
argumentation and process the information about the structure and field of reasoning that
students use when they provide arguments based on their experiences from living
environment.

Structured argumentation support environments have been built and used in scientific
discourse in the literature. They can be considered as learning environments that concerns
about knowledge accumulation and development. These mentioned environments
emphasized either on exchanging information or on constructing arguments for presentation.
To the best our knowledge, no research work in the literature addressed the issue of
automatically assessing the student’s argumentation quality. The teaching load of the teacher
that uses the online argumentation support environments is not alleviated and accordingly
the willingness of the teacher to apply e-learning to argumentation training is seriously
affected.

In this work, an intelligent argumentation assessment system based on machine learning
techniques is proposed. Learners’ arguments on discussion board were examined to detect
whether the learners address the expected discussion issues and to determine the
argumentation level achieved by the learner’s argument. A feedback rule construction
mechanism is used to issue feedback messages to the learners in case the argumentation
assessment system detects that the learners go in the biased direction or stay idle for a while.

To verify the effectiveness of the argumentation assessment system proposed in this
work, two fifth grade classes at an elementary school participated in the experiments. After
the instructor made a thorough description of how to build a toy plane in traditional
classroom teaching, the learners were placed into separate groups and then worked together
to make toy planes by using Styrofoam plates. The students were expected to focus on the
discussion of the design issues such as airfoil size, center of gravity, throwing angle, throwing
strength, and prow shape. The argumentation processing agent recorded whether the students
addressed the five key design issues in learner portfolio database. Each student was asked to
take a pre-test and a post-test right before and after the argumentation activity, respectively.
The instructor can accordingly discover the groups with low argumentation level in their
discussions, and reassign the students with poor performance to other heterogeneous groups
to effectively facilitate their knowledge constructing ability. The experimental results exhibit
that the proposed work is effective in classifying each student’s argumentation level and
assisting the students in learning the core concepts taught at a natural science course on the

elementary school level.

Keywords: online argumentation, e-learning, learning assistance, data mining,
expert systems.
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