The Process of Making Ice Cream

STEM: Homemade Ice Cream

Developed by Katelyn Miller, Michaela Eitsert, Jill Owen
Grade Level: 4th Grade

Overview The purpose of this lesson is to help disadvantaged 4th-grade students in
the CMFK program to learn about the Three States of Matter and their
interactions with each other. Learning about the Three States of Matter w
not only be of practical use in future science courses, but will also enrich
students’ understanding of every-day occurrences, like condensation on 4
glass or the melting of snow. Teaching students how to make ice cream
in a bag is an efficient way of packing and transferring information to
students, as well as a highly motivational activity designed to peak their
curiosity and encourage teamwork with their Mentor.

Description | Description of Learners:

of Learners, | Students:
’ e 15-20 students

Intenqed e 4th grade
Learning e Even distribution on boys and girls™
Goals, and e Disadvantaged, possibly g

Lesson under-motivated
Content e Partnered with college mentors

(ages ~18-22)

Environment:
e A large classroom on college
campus

e Small whiteboards, wireless internet, projector
e Tables and chairs in small groupings
Intended Learning Goals:

e To understand the three states of matter: solid, liquid, and gas

e To learn about physical and chemical changes

e To understand what mixtures are and how mixtures are made

Lesson Content:

e The lesson plan includes a powerpoint detailing information about
the different states of matter, energy changes, and mixtures.
Students will be engaged, as the teacher will ask them questions
for examples of solids, liquids, gases, and mixtures. After a brief
introduction, a slide will introduce the activity: making ice cream.
With the given materials, students will create a mixture and create
ice cream. Mentors will help the students to ensure they don’t
make a mess, and understand the activity. After the ice cream is
made, the students are allowed to eat it. While the students are
eating, the teacher will return to the powerpoint and ask students
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EB.1c
o Materials can exist in different states- solid, liquid, and gas
Some common materials, such as water, can be changed
from one state to another by heating or cooling.
M.B.1 b
o Substances react chemically in characteristic ways with
other substances to form new substances (compounds)
with different characteristic properties.
HB.2e
o Solids, liquids, and gases differ in the distances and angles
between molecules or atoms and therefore the energy that
binds them together. In solids the structure is nearly rigid;
in liquids molecules or atoms move around each other but
do not move apart; and in gases molecules or atoms move
independently of each other and are mostly far apart.
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Journal Entries:

In the article, “Transformative Experience: An Integrative Construct in the Spirit of Deweyan
Pragmatism,” Pugh discusses the importance of a transformative experience in pragmatic
learning. Pragmatic learning, a concept invented by educator John Dewey, emphasizes the
importance of student-led learning through experience and experimenting. A transformative
experience occurs when the student realizes the importance and applicability of the information
he/she is learning. Our goal, in creating this lesson plan, is for students to learn the concepts of
gas, liquid, and solid through experimentation: by creating ice cream and viewing firsthand the
transition from a liquid to a solid. Ideally, this will lead to a transformative experience. Students
will first be empowered by realizing they can create ice cream all on their own, and also realize
how science is applicable to something as seemingly basic as ice cream. Pugh additionally
mentioned how “engagement in everyday experience” is an important facet of transformative
experience. When ice cream, a common enough food for most students, is linked to scientific
ideas, students will be engaged in science through an “everyday experience”: eating ice cream.
Integration between such ideas is believed to be crucial to understanding, and ultimately learning.

Pugh, K. (2011). Transformative Experience: An Integrative Construct in the Spirit of
Pragmatism. Educational Psychologist, 46(2). Retrieved from:
http://www.tandfonline.com.ezproxy.lib.purdue.edu/doi/full/10.1080/00461520.2011.558817

Education is becoming more focused on teaching STEM concepts which include
science, technology, engineering, and math concepts. In the article, “Considerations for
Teaching Integrated STEM Education” by Stohlmann, Morre, and Gillian, it explains the
importance of integrating STEM concepts in the classroom based on research. The “benefits of
STEM education include making students better problem solvers, innovators, inventors,
self-reliant, logical thinkers, and technologically literate” (Stochimann, 29). These are the 21st
century skills that students need to acquire. Research shows that by involving students in math
and science, they are engaged and their motivation increases, which in turn, shows in their
achievement. The article gives some examples of methods that teachers can use to engage
students in STEM content, hands-on learning, cooperative learning, discussion and inquiry.
Many of these methods are used in the development of our Case 2 lesson plan. We want to
make the students the center of learning and provide them with interactive activities that will
excite and motivate them while also learning.
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