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Critical thinking in scientific models
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In science, a model is a representation of an idea, an object or a system that is used to describe
and explain phenomena that cannot be experienced directly. Often models are not accurate because
scientists may not have all the data, or because the models are subject to strict assumptions which
make the applicability of the models has their natural boundary. In other words, the models are
required to evolve along the time when there are new data or new evidences or new knowledge
coming to light. In this course, we will use interesting examples, e.g., the famous Braess paradox to
see to what extent a model is a truth of its own; or we will teach students to build a simple
mathematical model to compute adequate horse powers for reasonable traveling so that we can see
how models can be useful in testing hypothesis and predicting information. On the other hand, we
will let students experience the possibility of manipulating the data to hide the truth. We will train
the students to raise fundamental questions as to where the bugs may exist in a model and hope that
they can develop critical thinking in later research work as well as public affairs.
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