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From computable to perceivable: Integrating engineering methods into energy economics education with
MATLAB

Kun Xiao?"

ISchool of Economics and Management, Hubei University of Technology, Wuhan, Hubei
’The Research Center of Circular Economy Development in Hubei, Wuhan, Hubei

[ Abstract] Introducing engineering methods into economics education is more likely to focus on teaching students
how to use softwares and accumulate algorithm, ignoring the fact that an economic question in the end needs to reflect on
human experience, position and choice. To tackle the abstract formula, black-box model and socially detached forecast
often in energy time-series education, we develop a MATLAB-aided teaching design for economics class with visualization,
adjustability, interactivity and perspective-taking features. Trends, lags, errors and feedback relationships are transformed
to be directly displayed; sample windows, model weights, forecast span and judgement weight are to be directly adjustable.
Students then adjust these weights from the perspectives of energy security, corporate cost, consumer affordability, and
environmental justice, and see how the preferred model and policy judgement change with objective. Engineering practices,
such as decomposition of problems, modelling of systems, simulation-based validation, debugging, and improvement, thus
do not only yield computational techniques but also provide ways of lowering cognitive barriers, revealing conflicting
interests, and facilitating perspective-taking. Descriptive evidence from anonymized grades for 3 academic years exhibits

moderate improvement of overall performance, a stronger improvement of experimental performance and
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laterimprovement of final examination performance accompanied by lower dispersion, consistent with a mechanism in

which interactive experiments improve participation first and then facilitate knowledge transfer, although it cannot be

interpreted causally because the composition of cohorts, the relative weights of assessments and completeness of data vary

across years. Our purpose is not to engineer economics, but to make abstract energy relations visible, adjustable, discussable

and make students grasp the human conditions of model choice.

[ Keywords] New liberal arts; Engineering methods; Energy economics; Human-centered teaching; MATLAB
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