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Core Skills Analysis
Science

¢ Understanding of the chemical process of combustion by observing how the marshmallows
change when exposed to fire.

¢ Grasping the principles of heat transfer as the marshmallows toast via conduction, convection,
and radiation.

¢ Observing the role of oxygen in sustaining a fire, which can be demonstrated by covering the
flame and seeing it extinguished.

e Realization of the effects of different materials on fire behavior, such as how dry wood affects
flame intensity compared to green wood.

Chemistry

¢ Learning about the caramelization and Maillard reactions as the marshmallows toast and turn
brown.

¢ Observing the production of carbon and ash as the marshmallows burn, providing insight into
the chemical elements involved.

¢ Understanding the concept of an exothermic reaction as heat is released during combustion.

e Exploring the flammability of different substances, such as marshmallow sugar versus wood
cellulose.

Physics

¢ Examining the principles of thermal energy and temperature change by noting how
marshmallows react at different distances from the fire.

¢ Understanding the properties of materials by observing how marshmallows soften, melt, and
eventually combust.

¢ Learning about the energy transformation that occurs during combustion, where chemical
energy is converted to thermal energy and light.

¢ Investigating how air currents affect fire behavior and flame shape, evidenced by wind
patterns around the bonfire.

Tips

For further exploration and improvement, students can experiment with different types of
marshmallows or other food items to observe varying reactions to heat and combustion. They can
also explore the impact of different fire-building materials on burning efficiency and heat output.
Additionally, understanding fire safety and proper techniques for fire control can provide a more
comprehensive grasp of the subject. Documenting their experiments and observations can lead to
deeper insights and more nuanced understanding of the underlying scientific principles.

Book Recommendations

¢ The Science of Cooking: Every Question Answered to Perfect Your Cooking by Dr. Stuart
Farrimond: A comprehensive guide to understanding the science behind cooking techniques,
including the chemistry and physics of roasting marshmallows.

e Why Does Asparagus Make Your Pee Smell?: Fascinating Answers to Questions about Your
Food by Andy Brunning: This book answers quirky and fascinating questions about food, giving
insight into the chemistry of everyday cooking, including toasting marshmallows.

e Fire: The Spark That Ignited Human Evolution by Frances D. Burton: An exploration of fire's role
in human evolution and culture, offering an understanding of the fundamental principles of
combustion observed during toasting marshmallows.
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