The effectiveness of a systems thinking visualization

o We are facing emerging global sustainability challenges and an
action plan is required to address the environmental, social and
economic impacts that human activities have on our planet.

o The reductionist approach to chemistry education has caused
students to experience chemistry as isolated, fragmented, and
without a holistic meaning.’?

o In Chemistry, introducing systems thinking would provide a
framework from which fundamental chemistry knowledge can be
interlinked to human-environmental interactions and the
sustainability agenda.?
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Methodology and Data Collection

o Students will be required to apply

systems thinking skills to critically
evaluate the impact of surfactants, in this
case, alkyloenzene sulfonates, on the
various systems and subsystems of
society, the environment, and the
economy.
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Case-study research design, mixed
methods with an explanatory approach
to data collection.
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o Integrating systems thinking in chemistry education will equip
necessary skills to

students with the
challenges. *

address sustainability
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o Data collected from: Quizzes, SOCME
diagrams, reflections, online recorded
observations
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Quiz 2

o System-Oriented Concept Map Extensions (SOCMEs) are used to
develop systems thinking skills in students.
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demonstrate on their SOCMEs?

Organic Chemistry Reaction

o SOCME 1,2 and 3 will be
combined in home groups
to create the final SOCME.

Reactants Catalysts pH

What level of complexity (pre-structural, unistructural, multi-

structural, relational or extended abstract) were students able
to illustrate on their SOCME?
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extension (SOCME) showing some of the relevant subsystems of the core Haber—Bosch reaction that
oader STI and earth and societal systems. Boundaries can be drawn around subsystems based on learnin:

Descriptive statistics
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