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Hands-on STEM:
Chemistry, Physics, and Other Science
Resources for K-12 Education

S

TEM (Science, Technology, Engineering, and
Mathematics) education is essential to understanding science in modern society and preparing a new generation to ﬁll necessary
technical roles and participate in decisionmaking and discourse about advancements in science
and its impact on society.1 The complex science of
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COVID-19 and the resulting pandemic has underscored
the need for basic science literacy and its role and
function within K-12 education.2 For teachers, preparing materials to engage and encourage students in
STEM can be challenging. This article provides resources to help make preparation and planning easier
for elementary and secondary educators.
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Additional Resources

Below are several additional links with useful correlations and experiments that can be used in chemistry,
physics, and other science classes. A good place to begin
is with a correlation between the Next Generation Science
Standards (NGSS) (K-12 science standards) and ByDesign: A Journey to Excellence Through Science textbooks.
This link provides an NGSS and ByDesign correlation to
activities: https://docs.google.com/spreadsheets/d/1xs
K0DZ0DAAb MV b9oArE iU3NN8KY-U6Z598fFLkyt9rQ/
edit?usp=sharing.
More links for chemistry, physics, and other sciences
are listed below:

Royal Society of Chemistry: Steps Into Science Resources
https://edu.rsc.org/primary-science/find-resources
Secondary Resources
https://edu.rsc.org/resources/secondary

PHYSICS
About Hyperphysics
http://hyperphysics.phy-astr.gsu.edu/hbase/hph.html
Hyperphysics-Chemistry
http://hyperphysics.phy-astr.gsu.edu/hbase/Chemical/
chemcon.html#c1

CHEMISTRY
Science Correlation Standards
https://docs.google.com/spreadsheets/d/1xsK0DZ0DAA
bMVb9oArEiU3NN8KY-U6Z598fFLkyt9rQ/edit?usp=sharing
American Chemical Society
“Inquiry in Action”:https://www.acs.org/content/acs/en/
education/resources/k-8/inquiryinaction.html
“Adventures in Chemistry”
https://www.acs.org/content/acs/en/education/whatis
chemistry/ adventures-in-chemistry.html

ChemMatters Magazine
https://www.acs.org/content/acs/en/education/re sources/
high school/chem matters.html
Middle School Chemistry
https://www.middleschoolchemistry.com/

ComPADRE: Resources and Services for Physics Education
https://compadre.org
Science Buddies: Elementary School Physics Lesson Plans
https://www.sciencebuddies.org/teacher-resources/
lesson-plans/subjects/physics/elementary-school
American Physical Society Resources for High School
Teachers
http://www.aps.org/programs/education/highschool/teach
ers/index.cfm
American Physical Society: Resources for Teachers in
Grades Kindergarten-Middle School
http://www.aps.org/programs/education/k8/index.cfm
Adventures of Cyberbee: Physics Is Phun
http://www.cyberbee.com/physics_sites.html

SCIENCE
Exploratorium: “What Is a Science Snack?”
https://www.exploratorium.edu/snacks
Steve Spangler Science
https://www.stevespanglerscience.com/?gclid=Cj0KCQjw
iNSLBhCPARIsAKNS4_czQQ1qxYfAMI-TmIj3tRLdGp2yHGpZYtT13wJRXTJXFDrgL1TrjU kaAsF_EALw_wcB
Royal Society Science
Primary School Science at Home
https://royalsociety.org/topics-policy/education-skills/
teacher-resources-and-opportunities/resources-forteachers/science-at-home/primary/
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National Science Foundation Classroom Resources
https://www.nsf.gov/news/classroom/index.jsp
Hyperphysics: Biology Concepts
http://hyperphysics.phy-astr.gsu.edu/hbase/Biology/bio
con.html#heacon
PhET Interactive Simulations
https://phet.colorado.edu/
Share My Lesson: Science
https://sharemylesson.com/subject/science
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Physics
There are many sources for aggregated resources
for physics education. We will give a summary of
some of the more interesting ones we have found and
currently use.
Compadre is the education tool hub for the American Association of Physics Teachers (AAPT).20 This
AAPT digital library has many simulations and tools
that are free to the public. The American Physical Society (APS), has collected information for K-8 and high
school teachers, and is one of the primary hubs for
physics research in the U.S.21 CyberBee is an independent aggregator with a simple interface but limited selection, although it is curated by former teachers.22
Last, we have selected Science Buddies as a resource
for elementary teachers. This site includes relatively
easy demonstrations for teachers to perform or lead,
and discussions about the physical phenomena being
demonstrated.23
The other physics resources listed here are collections
of materials produced by HyperPhysics. Developed by
Rod Nave at Georgia State University, HyperPhysics is a
digital textbook that provides a quick summary of most
topics in the ﬁeld. If provides a quick refresher for
teachers preparing a lecture on a topic about which they
feel rusty. Originally designed for physics, it has since
been expanded to include biology, chemistry, and geology, in partnership with other institutions.24
PhETs are simulations of physical situations. They can
be used as demonstrations during lectures, as the basis
of an inquiry activity during class, a virtual experiment
from which to collect data, or as an example to refer to
during homework. These versatile animations were developed by the University of Colorado at Boulder. Nobel
Laureate, Carl Wieman began this project in 2002 as a
teaching tool, and it has grown into a great place to ﬁnd
resources to help keep lectures interesting.25
Other Sciences
As mentioned above, HyperPhysics has branched
out into chemistry, biology, and geology, creating a
great reference link for teachers to access refreshing
topics.26 The National Science Foundation provides a
list of links at some different sites for various grade
levels.27 While much of the NSF site is dedicated to research, some of the material is written at a popularized level to try to increase public appreciation of
science. Share My Lesson is a teacher-sharing website
where teachers can upload their lessons and share
them with others.28 If a starting point is needed to plan
a lesson on a difﬁcult topic, the Share My Lesson site
is a great resource to see how other teachers have tackled it. Another site with a list of links is from Common
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Sense Education,29 providing resources from biology
to chemistry to physics. ✐
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