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Links and book references 

can be found at:

http://homeschoolsciencelinks.weebly.com/



“Science is one of the best 

reasons to quit school.”

Grace Llewellyn, The Teenage 

Liberation Handbook



“Happy is he who gets to know 

the reasons for things.”

Virgil

How the world works



Beauty
“The scientist does not study 

nature because it is useful; 

he studies it because he 

delights in it, and he delights 

in it because it is beautiful.”
Jules Henri Poincaré, French mathematician



Thinking

“Science is a way of 

thinking much more than it 

is a body of knowledge.”
Carl Sagan



Problem Solving

“Every experiment proves something. If 

it doesn't prove what you wanted it to 

prove, it proves something else.”

Anonymous



How do we learn?



This is your brain



Neurons and Myelin

“Skill is insulation that wraps neural circuits and grows according to certain signals.”

--Daniel Coyle, The Talent Code



Neurons that fire together

wire together



How do we make things stick?



“The more elaborately we encode 

the information at the moment of 

learning, the stronger the memory.”

John Medina, Brain Rules



• Relevance

• Emotional 

Connections

• Stories

• Repetition

Hooks



Ignition and Deep Practice



What I mean by repetition



Repeat to remember.

Remember to repeat.



Expectation 

Failure“You expect 

something to happen 

as similar situations 

have happened before-

- and if it doesn’t, you 

wonder why.”
-Roger Schank, Coloring 

Outside the Lines



Reach

Re-integrate

Core 

Knowledge

Reach again

Reach and Reciprocity



What does this 

have to do with 

teaching science?



A story about Ben… and stories.

Once upon a time, there was a nice peaceful bacterium living his life 

decomposing things like leaves and bug corpses.  Suddenly, he felt a little poke 

and he didn’t think very much of it.  Several days later he rips open and viruses 

come pouring out.  That poke was a virus injecting its DNA into the bacteria and 

hijacking the bacteria’s insides to make copies of itself.  It made so many copies 

that they couldn’t stay inside and they burst out.  This is called the “Lytic Cycle.”

Once upon a time in a small, small land under your feet, there lived a virus 

named Paco.  Paco was a Virus Special Agent in charge of keeping his kind.  He 

runs into a leaf and finds a bacterium.  He runs over, and secretly injects his DNA 

into the bacterium.  He runs away.  His job is done.  Meanwhile, his DNA is 

incorporated into the bacterium’s DNA.  The bacterium reproduces, including the 

virus DNA with its own DNA.  This happens over and over until there are millions 

of bacteria with the secret agent DNA.  Suddenly, Paco presses his signal 

beaper and all of the viruses pop out of the bacteria.  They have taken over the 

world.  This is called the “Lysogenic Cycle.”



A story about 

Sam… and 

expectation 

failure.



Another story 

about Ben… 

and relevance.



Some repetition

CurriculumContext

Interesting 
& 

Engaging

Lots of 
ways to 
encode

Repetition

Workable 
chunks



Young learners: 

Filling the sponge



1. Read books—lots and 

lots of them

2. Wander about—the 

world is your 

classroom

3. Beware the dreaded 

workbook.



Resources

• http://www.homeschoolshare.com/science.php: 

List of science picture books

• http://www.neok12.com/: Short video snippets

• Library, Museums, Outside

• Songs, Puzzles, Games

• Trampoline memorize, Bean bag toss

http://www.homeschoolshare.com/science.php
http://www.neok12.com/


Accountability



Middle learners: 

Why? Digging Deeper



1. Still read books and 

wander about

2. Lots and lots of 

experiments

3. Ask questions and look 

for answers



Resources

• http://jimmie.squidoo.com/chemistry-lapbook: Chemistry 

resources for a middle learner (also space and physics)

• http://www.middleschoolscience.com/: science resources

• http://sciencespot.net/Pages/classroom.html: online 

science resources

• http://www.onlypassionatecuriosity.com/free-homeschool-

list/: lots of great free science resources here

• Apps on ipad.  One of our favorite is Nightsky.

• Library, Museums, Outside (just so you don’t forget)



Accountability



Highschool: 
Acquiring your own knowledge 

and presenting it to the world



Nervous? Don’t be!



• Self study

• Find a mentor

• Start a co-op

• Online classes (http://www.openculture.com/)

• Video classes (http://www.thegreatcourses.com/)

• Dual enrollment at highschool

• Local college

• Independent Study courses

• Khan academy

Some traditional options



Science Courses 1) Backbone: textbook, 

topic outline, online

2) Decide schedule 

3) Add labs

4) Add some spice: 

videos, websites, 

supplemental texts

5) Decide on 

accountability (papers, 

notebooks, testing)



Biology 
Course



• “What do you want to study?  Here are 

some resources… Take a look at them and 

tell me which you’d like to start with.”

• “What did you learn?  What was 

interesting to you?  Here are a few other 

places you can find info on that...”

• “Here are a few other topics you might 

want to consider…”

• Papers/Project

Mentoring Science



Less-traditional options

1) Focus on one thing.  Become an 

expert.  Find a mentor to help. 

2) Or, don’t focus on one thing.  Dabble 

as you want.  Become a Buccaneer

Scholar.

“When we try to pick out 

anything by itself, we find it is 

tied to everything else in the 

universe.”  --John Muir



Resources
• http://www.neok12.com/: lots of short video snippets 

on different topics, appropriate for all ages

• http://www.hippocampus.org/: online courses, in 

Powerpoint format or video format

• http://www.hoagiesgifted.org/: online AP courses

• https://www.coursera.org/: online courses (mainly 

college)

• http://www.physicsclassroom.com/: Great physics help

• http://serendip.brynmawr.edu/sci_edu/waldron/: 

Biology lab resources



Accountability



Some  Schedule Ideas

• 10 week fall, 10 week spring, 2 

week intensive summer

• 1-2 days/week 

through school 

year

• 6 week intense 

course



4-Year Rotation

Biology

Earth Sci/ 
Astronomy

Physics

Chemistry



Multiple Ages & Stages



Some tactics to try:

• Work during naptime

• Assign older children to watch babies 

and toddlers for a certain amount of time

• Distract toddlers with their own activities

• Do unit studies together

• Do lessons on older children’s timetable 

and let younger children learn, too



A Biology Day in the Life

Highschooler studying on own: We’ll meet 

together later in the week to talk about what 

he’s learned.  He will also have to write a 

one-page summary of what he’s learned.

Younger kids (including 

8th grader) read about 

animal kingdom in 

book.  They will draw 

picture or write short 

summary of what 

they’ve learned.

Everyone watched flatworm 

YouTube video



A Lovely Collection of 

Lab Supplies



A Few Books that I like
Biology:
• Biology Exploring Life by Neil Campbell

• The Forest Unseen: A Year’s Watch in 

Nature by David Haskell

• The Violinist’s Thumb by Sam Kean

• A Practical Guide for the Amateur 

Naturalist by Gerald Durrell

• The Way Life Works by Mahlon

Hoagland

Chemistry:
• Chemistry Textbook by Raymond Chang

• The Joy of Chemistry by Cathy Cobb

• Illustrated Guide to Home Chemistry by 

Robert Thompson

• Mystery of the Periodic Table by 

Benjamin D. Wiker

• The Disappearing Spoon by Sam Kean

Physics:
• Conceptual Physics by Paul Hewitt

• Six Easy Pieces by Richard 

Feynman

• (The Evolution of Physics by Albert 

Einstein)

• (Physics for Future Presidents by 

Richard Muller)

Other:
• Predictably Irrational by Dan Ariely

• Demystified Series



Science Fair



Day Camps



Fire Day Camp (March 28, 2014)
9:30 am: Arrive 

9:30-10: Welcome, song –The Spirit of God, prayer, Fire Devotional

Morning Classes 10:15-11:00,  11:00-11:45,  11:45-12:30

Station 1: Fire tetrahedron model, indoor fire experiments, physical vs. chemical 

reactions, definition of volatile

Station 2: The chemistry of fire, “Fire and Ice” poem

Station 3: Fire color spectrum and art projects

Pre-schoolers in family room with toys

Lunch 12:30-1:15:  Fondue Lunch

Afternoon Classes, 1:15-2:00, 2:00-2:45, 2:45-3:30

Station 1: Fire cycle lesson using books and videos

Station 2: Hot air balloons, burning water balloons

Station 3: Free playtime outside

Pre-schoolers outside or in upstairs school room

3:40  Finale:  Torching old Christmas tree



Outings



There is one quality 

that characterizes all 

of us who deal with 

the sciences of the 

earth and its life—

we are never bored. 

–Rachel Carson



Picture Credits
• (screws)http://www.vectorportal.comFree stock vectorshttp://www.publicstock.netFree photos and illustrations

• (hooks) Creative Commonshttp://www.picdrome.com/sports-and-recreation/carp-hooks.jpg.php

• (Brain) DJ via Creative Commons http://www.flickr.com/photos/flamephoenix1991

• (Gears) http://www.freefoto.com/

• Thinker: Photo Credit: mutsmuts, Creative Commons

• Boy looking in grate: Creative Commons viahttp://www.flickr.com/photos/10233916@N03/

• Boy in lab glasses: http://mobileeyeclinic.blogspot.com/

• Tug of war: TOFFEHOFF, SHARED UNDER THE CREATIVE COMMONS LICENSE

• Neuron: http://en.wikipedia.org/wiki/File:Purkinje_cell_by_Cajal.png

• Path: Jonathan Billinger, via Wikimedia Creative Commons

• Road: Creative Commons/ mkrigsman

• Sticker boy: http://www.ramblingsofaredhead.com/2011_09_01_archive.html

• Alice in Wonderland: http://commons.wikimedia.org/wiki/File:Alice_in_Wonderland_by_Arthur_Rackham_-_15_-
_At_this_the_whole_pack_rose_up_into_the_air_and_came_flying_down_upon_her.jpg

• Story girls: http://commons.wikimedia.org/wiki/File:Walther_Firle_The_fairy_tale.jpg

• Cowboy cat: Photo credit: www.flickr.com/photos/stacya/. Creative Commons License: creativecommons.org/licenses/by-nc-
sa/2.0/.

• Surprised guy: CarbonNYC with Creative Commons

• Books: www.berkeleyside.com (Creative Commons)

• Mushroom: earthfirstjournal.org (Creative Commons)

• Petri plate: http://asm.news21.com/bundle/food-safety/budget/300/ (Creative Commons)

• Family Dinner: “Family Dinner.” US Department of Agriculture. CC BY 2.0, 2012..

• Bread: Flickr photo by treehouse1977, creative commons

• Sponge: http://commons.wikimedia.org/wiki/File:Sponge-viscose.jpg

• Digging:Wessex Archaeology on Flickr - used under Creative Commons licence

• Lapbook: http://commons.wikimedia.org/wiki/File:Lapbook_space_front.jpg

• Notebook: http://blog.europeana.eu/2013/03/marie-curie-an-inspirational-woman-for-international-womens-day/ Copyrighted work available under 
Creative Commons by-nc 2.0 UK

• Soaring birds: http://en.wikipedia.org/wiki/File:Thalassarche_bulleri_in_flight_1_-_SE_Tasmania.jpg

• Scared baby: Creative commons http://fermentationwineblog.com/2012/11/dont-scare-the-wine-drinkers-please/scared/

• Girl giving presentation: Pleuntje, through Creative Commons.

• Paper: http://www.geog.ubc.ca/~ewyly/guidelines.html 2012 Elvin K. Wyly Creative Commons Attribution-NonCommercial-ShareAlike 2.5 Canada 
License

• Woods teaching: Photo by woodleywonderworks via Flickr Creative Commons

• Fire: Creative Commons: Will G

• Daisy: http://picdrome.com/nature/chamomile-field.jpg.php (Public Domain pictures)
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