
 

Sweet Science: The Delicious World of 
Ice Cream Lesson Plan 
 
Grade Levels: K-12 (adaptations provided for di�erent age groups) 
Subject Areas: Science, History, Mathematics, Language Arts, Social Studies, Art 
Time Allotment: 1-2 class periods (depending on depth and activities) 
Learning Objectives: Upon completion of this lesson, students will be able to: 
●​ Science: Explain the basic scienti�c principles behind freezing point depression 

and emulsion. 
●​ History: Identify key historical milestones and cultural signi�cance related to 

frozen desserts. 
●​ Mathematics: Apply measurement skills and understand ratios in a real-world 

context. 
●​ Language Arts: Follow multi-step directions and communicate observations 

e�ectively. 
●​ Social Studies: Explore the origins of ingredients and their global connections. 
●​ Art: Engage in creative expression through �avor combinations and presentation. 

National Learning Standards Alignment (Examples): 
●​ Next Generation Science Standards (NGSS): 

○​ K-PS1-1: Plan and conduct an investigation to test the idea that di�erent 
kinds of ma�er exist and many of them can be either solid or liquid depending 
on temperature. (Observation of phase change) 

○​ 2-PS1-4: Construct an argument with evidence that some changes caused by 
heating or cooling can be reversed and some cannot. (Melting and refreezing, 
irreversible chemical changes in ingredients) 

○​ MS-PS1-4: Develop a model that describes and predicts changes of state in 
terms of the motion and arrangement of particles. (Molecular behavior during 
freezing) 

○​ HS-PS1-3: Plan and conduct an investigation to gather evidence to compare 
the structure of substances at the macroscopic level to infer the strength of 
electrical forces within and between particles. (Intermolecular forces and 
freezing point depression) 
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●​ National Council of Teachers of Mathematics (NCTM) Standards: 

○​ Measurement (all grades): Students will use standard and non-standard 
units to measure ingredients. 

○​ Ratios and Proportional Relationships (6-8): Students can explore how 
changing ingredient ratios a�ect the �nal product. 

○​ Algebra (9-12): Students can model the relationship between salt 
concentration and freezing point depression. 

●​ National Council for the Social Studies (NCSS) Standards:​
* Culture (all grades): Students can explore the cultural signi�cance of desserts in 
di�erent societies.​
* Global Connections (6-12): Students can research the origins and trade of 
ingredients like vanilla, sugar, and chocolate. 

Materials: 
●​ Basic Ice Cream Recipe: (Adaptable based on age and resources - can be a 

simple "baggie ice cream" recipe or a more traditional custard base) 
○​ Milk or cream 
○​ Sugar 
○​ Vanilla extract (or other �avorings) 
○​ Salt 
○​ Ice 
○​ Large resealable plastic bags (gallon-sized) 
○​ Small resealable plastic bags (sandwich-sized) 
○​ Bowls, spoons, measuring cups, and spoons 

 
●​ Informational Texts/Resources: 

○​ Books or articles about the history of ice cream 
○​ Scienti�c explanations of freezing point depression and emulsions 

(age-appropriate) 
○​ Maps showing the origins of ingredients 

 
●​ Visual Aids: 

○​ Diagrams illustrating the states of ma�er and molecular movement 
○​ Timelines of ice cream history 
○​ Pictures of di�erent types of ice cream from around the world 
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Procedure: 
(Adapt the following steps based on the grade level and focus.) 
Day 1 (Introduction and Preparation): 
1.​ Engage (5-10 minutes): Begin by asking students about their favorite �avors of 

ice cream. Discuss when they usually eat it and what makes it special. 
2.​ Explore (15-20 minutes): 

○​ K-2: Discuss the concepts of solid and liquid. Show examples of milk (liquid) 
and ice (solid). Ask what they think will happen when we try to make the milk 
cold like ice cream. 

○​ 3-5: Introduce the idea that adding salt to ice makes it colder. Conduct a 
simple demonstration (optional: placing thermometers in plain ice and salt-ice 
mixtures). 

○​ 6-8: Explain the concept of freezing point depression – how adding a solute 
(like salt) lowers the freezing point of a solvent (like water). 

○​ 9-12: Discuss the colligative properties of solutions and the mathematical 
relationship behind freezing point depression (ΔTf​=i⋅Kf​⋅m). 

3.​ Explain (10-15 minutes): Introduce the basic ingredients of ice cream and their 
roles (dairy for creaminess, sugar for sweetness and lowering freezing point 
slightly, �avorings). For older students, explain the concept of an emulsion – how 
fat and water are combined. 

4.​ History Connection (10-15 minutes): 
○​ K-5: Brie�y discuss that people have been enjoying icy treats for a long time. 

Share simple stories or pictures of early forms of ice cream. 
○​ 6-12: Explore the history of ice cream, from early frozen desserts in ancient 

civilizations to the invention of the ice cream maker and the rise of 
commercial ice cream. Discuss cultural variations in frozen desserts. 

5.​ Recipe Introduction (5-10 minutes): Introduce the ice cream recipe the class 
will be using. Review the ingredients and tools needed. 

Day 2 (Making and Observing): 
1.​ Review (5 minutes): Brie�y recap the science concepts and historical context 

discussed on Day 1. 
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2.​ Procedure (20-30 minutes): Guide students through the process of making ice 

cream. 
○​ Baggie Method (K-5): Students combine milk, sugar, and vanilla in a small 

baggie. They then place this baggie inside a larger baggie �lled with ice and 
salt. They take turns gently shaking and massaging the bag until the mixture 
freezes. 

○​ Electric Ice Cream Maker (3-12): Students prepare the ice cream base 
according to the manufacturer's instructions and then use the machine to 
churn and freeze the ice cream. 

3.​ Observation and Data Collection (10-15 minutes): 
○​ Students observe the changes in the mixture as it freezes (liquid to 

solid/semi-solid). 
○​ Older students can record the time it takes for the ice cream to freeze and 

note any changes in texture. 
4.​ Discussion and Explanation (10-15 minutes): 

○​ Discuss the results. Why did the mixture freeze? How did the salt help? What 
changes did they observe? 

○​ For older students, revisit the concept of freezing point depression and 
emulsion in the context of their observations. 
 

Extension Activities: 
 
●​ Science: 

○​ Experiment with di�erent amounts of salt in the ice bath and observe the 
e�ect on freezing time and temperature. 

○​ Investigate the role of di�erent fats (whole milk vs. cream vs. half-and-half) 
on the texture of the ice cream. 

○​ Explore the science of di�erent stabilizers and emulsi�ers used in commercial 
ice cream. 

●​ History: 
○​ Research famous �gures who enjoyed ice cream or contributed to its history. 
○​ Compare and contrast frozen desserts from di�erent cultures (e.g., gelato, 

sorbet, kul�). 
○​ Create a timeline of ice cream innovations. 
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●​ Mathematics: 

○​ Double or halve the recipe and calculate the new ingredient amounts. 
○​ Graph the temperature changes of the ice cream mixture over time. 
○​ Calculate the cost per serving of homemade ice cream versus store-bought. 

●​ Language Arts: 
○​ Write a descriptive paragraph about the taste, texture, and smell of the ice 

cream. 
○​ Create a persuasive advertisement for their unique ice cream �avor. 
○​ Research and write a report on the history or science of ice cream. 

●​ Social Studies: 
○​ Map the origins of the ingredients used in the ice cream (e.g., vanilla from 

Madagascar, cocoa beans from West Africa). 
○​ Discuss the impact of ice cream production and consumption on the economy 

and environment. 
●​ Art: 

○​ Design creative packaging and labels for their ice cream. 
○​ Experiment with di�erent ways to present and garnish the ice cream. 
○​ Create artwork inspired by ice cream (e.g., sculptures, paintings). 

 
Assessment: 
●​ Observation: Observe student participation in the ice cream-making process 

and their ability to follow directions. 
●​ Discussion: Assess student understanding through their contributions to class 

discussions. 
●​ Wri�en Work: Evaluate student observations, explanations, recipes, reports, or 

creative writing pieces. 
●​ Presentations: Students can present their research on the history or science of 

ice cream. 
Di�erentiation: 
●​ K-2: Focus on simple observations and the concept of change (liquid to solid). 

Provide pre-measured ingredients and more direct guidance. 
●​ 3-5: Introduce basic scienti�c vocabulary (freezing, melting) and encourage more 

independent participation in the recipe. 
●​ 6-8: Emphasize the scienti�c principles of freezing point depression and 

emulsion. Students can conduct more independent research and analysis. 
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●​ 9-12: Explore the concepts in greater depth, including mathematical calculations 

and chemical processes. Students can design their own ice cream recipes and 
investigate the impact of di�erent variables. 

 
Safety Precautions: 
●​ Ensure students wash their hands thoroughly before handling food. 
●​ Supervise the use of any kitchen equipment. 
●​ Be aware of any student allergies. 
●​ Dispose of materials properly. 

This lesson plan provides a framework for exploring the delicious world of ice cream 
through multiple subject lenses. By adapting the activities and depth of inquiry, 
teachers can engage students of all ages in a fun and educational experience that 
connects to various national learning standards. Enjoy the sweet taste of learning! 
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