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FREQUENTLY ASKED QUESTIONS

WHAT DOES THIS ENTAIL?:  
My goal in writing this curriculum is to provide a hands-on science curriculum that will 
challenge your middle-level child and instill a love of science.  I have included hands-on 
activities every week, readings, as well as long-term projects.  All of the activities described have 
been field tested in the public school setting with students in 4th-6th grade.  The lessons are 
written with homeschooling families in mind but can also be adapted to a co-op or classroom 
setting. 

Life Logic (Life Sciences for the Logic Stage) will be comprised of three units or volumes 
(Botany, Zoology and Ecology).  Earth Logic (Earth Sciences for the Logic Stage) will also be 
comprised of three units (Our Dynamic Earth, Weather & Climate, and Astronomy).  Physics 
Logic will be comprised of three units as well (Electricity & Magnetism, Simple Machines & 
Laws of Motion, and Chemistry).  Each unit is designed to stand alone or can be taught in 
conjunction with any other unit.

Those following the four year cycle as described by Susan Bauer in The Well-Trained Mind, will 
want to teach all of the life science units in one year as they are laid out in Life Logic.  The 
following year, focusing on earth sciences with the three units in Earth Logic.  The third year, 
focusing on physical sciences.  The curriculum packages or unit studies for Life Logic, Earth 
Logic, Physics Logic will be available separately.

WHAT IS THE SCHEDULE?:   
IÕve planned a minimum of two activities each week.  The day of the week in which you teach 
the lesson is entirely up to you.  Feel free to modify the plan to better suit your style of teaching 
and the interest of your children.  Reading assignments are frequently incorporated to prepare 
students for the hands-on activity, providing them with some background knowledge and thereby 
ensuring greater success.   

WHAT BOOKS AND MATERIALS WILL I NEED?:
A variety of non-fiction books which may be found in your own library or borrowed from the 
public library are suggested for many of the lessons.  However, background information is 
provided for each lesson so that you may feel comfortable presenting without further study.  I 
also provide web links to online videos and lessons that will enhance the material presented here.

Necessary lab materials are outlined within each lesson.  Most all materials are readily available.  
Suggestions on where to obtain more unusual items (if any) are detailed within the lesson.   
 
HOW INVOLVED ARE THE EXPERIMENTS?:
Experiments are laid out in a step-by-step manner and tie into what is being studied.  The 
experiments provide the students with hands-on experience with inquiry based science.  At the 
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middle-level (Logic Stage), I strongly feel that students should develop the skills of writing out 
the steps of the scientific method in a science notebook or journal.   

I have therefore not created a student sheet to accompany these experiments.  Please encourage 
your middle-level student(s) to journal their questions, observations, and experimental results in 
a science notebook (a composition book, spiral bound notebook, loose leaf in a 3-ring binder, 
etc.).

However, considering that many students may yet be unfamiliar with this process, a scientific 
method or inquiry template is included in the Appendix.   

WHAT ARE LONG-TERM PROJECTS?:   
Long-term projects are activities that will take more than one standard class session to complete.  
Depending upon the studentÕs level of interest and their approach, most long-term projects take a 
2-4 weeks to complete.  The description of the project can be found in the Appendix.
  
WHERE DO I GET THE HANDOUTS AND ACTIVITY SHEETS?:
Handouts are provided as a springboard for discussion.  Essentially, the handouts are meant to be 
used together much like a classroom teacher would put them on the overhead projector for the 
entire class.  Activity Sheets are also provided and have been created for the child to Þll out as a 
part of the hands-on portion of the lesson.  Both can be found following the lesson plan to which 
it corresponds. 

ARE VOCABULARY WORDS PROVIDED?:
Yes.  Within each lesson, vocabulary words are provided.  There is also a vocabulary list for each 
unit provided in the Appendix. The vocabulary words that are pertinent to each lesson are defined 
in the lesson plan.  You may choose to use these as spelling words or dictionary work (practice 
looking up the word and writing the definition).  
 
ANYTHING ELSE?:
Many of the lessons include Extension Activity suggestions as well as a list of Suggested 
Readings and / or related Web Links.  These are designed to give you ideas for additional 
activities and for additional reading on the topic presented.   

A unit test is also included in the Appendix for those who wish to assess what has been learned.

If you find that you and your child(ren) desire more, than I highly recommend incorporating 
nature study into your curriculum.  I have created an outline of suggested topics and related 
readings from the Handbook of Nature Study by Anna Comstock.  It is available free on my 
website.
 
As the author and publisher of this curriculum I encourage you to contact me with any questions 
or problems that you might have concerning any of the publications in the Science Logic series.  
I hope you enjoy Life Logic!
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Unit Outline - Ecology
Week 1 Moon Phases The Tides

Week 2 What is an Estuary? Who Lives Here?

Week 3 Mystery Water Elodea Lab

Week 4 Food Chains & Trophic Levels Owl Pellets

Week 5 Friends and Enemies Nutrient Cycling

Weeks 
6 & 7

Ecosystem Investigations
Serious Stream Studies 
Macroinverteberates :: Indicator Species

Week 8 Alien Invaders Unknown Cures

Week 9 Habitat Scramble Every Species for Itself

Week 10 Endangered Species Succession
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LESSON PLANS
&

STUDENT HANDOUTS
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Mystery Water
Subject Areas

Ecology, Chemistry

Objectives

Students will develop...

1. skills in classifying solutions 
by density.

2. skills in making inferences.

3. an understanding of 
estuaries and mixing of salt 
and fresh water.

Materials

Clear straws (cut part of them 
into 2 inch pieces - leave 1 
whole for each group)  or  test 
tubes

Modeling clay

Food coloring

Pipettes or medical droppers

Cups

Kosher salt (regular salt works 
Ð but Kosher works better)

Tray to put the clay on to hold 
the straw pieces (clean meat 
trays work well)

Duration
45 minutes

Overview
In this activity students explore density (weight per unit volume or 
weight for the same amount) of several different salt solutions. The 
solutions model the changes in salinity that occur as freshwater 
streams enter the salty ocean.

Background Information
The proportion of salt to water in the ocean ranges from 33 to 
38 parts per thousand.  The proportion of salt in the fresh 
water rivers is less than 1 part per thousand.  As the two meet, 
mixing occurs resulting in an increase in the concentration of 
salt as the river moves toward the sea.

The mixing of salt and fresh water is complicated by the fact 
that fresh water is lighter than salt water and tends to flow 
over it.  Therefore, in addition to the presence of a salinity 
gradient from one end of the estuary to the other, much less 
salt is dissolved in surface water than in bottom water. 

Because of the tidal movements of sea water, the salinity of 
estuarine water constantly changes.  The salinity at a 
particular location increases twice daily with the incoming 
tides and decreases twice daily with the outgoing tides.  Such 
tidal effects may be found up the river as far as 50 km from 
the mouth of the river.

The concentration of salt in the water is critical in the 
distribution of estuarine plants and animals.  Salinity 
tolerances restrict many fresh water organisms to upper 
reaches of the estuary whereas many marine organisms are 
restricted by salinity requirements to the lower reaches of near 
the ocean.  There are also organisms that are found only in the 
fluctuating environment of the estuary, because of the unique 
conditions caused by the varying salinity.

Different materials have different densities.

           Density =   mass /  Volume
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Elodea Lab
Subject Areas
Ecology, Botany, 
Microscopes

Objectives
Students will develop...
1. an understanding of what
2.

Materials
eye dropper
tap water
salt solution
microscope
microscope slide
cover slip
paper towel 
Elodea in water
lab worksheet

Duration
45 minutes

Overview
Students will microscopically observe various cellular 
components and determine the effects of different salt solutions 
on Elodea plant cells.

Background Information
* It is strongly recommended that students have a basic 

understanding of cellular structure prior to this activity.
In this lesson, students will microscopically detect the presence 
of chloroplasts, cell walls, and cell membranes of the common 
aquarium plant, Elodea. Students will then determine the 
effects of salt water on the Elodea plant cell structures. 

By adding salt water to the Elodea cell environment, students 
will observe the process of osmosis, shrinkage of the cell 
contents due to water loss. However, you should not focus on 
terminology, but rather what happens during osmosis.  

Procedure
* To make a 10% salt solution, weigh 10 grams of NaCl and 
place in graduated cylinder. Bring volume up to 100 ml with 
distilled water.
* Elodea is a non-native plant.  It should not be released into 
the environment.  Discard in a trash can when no longer 
needed.

Pre-lab 
Distribute copies of the student sheet.  Demonstrate how to 
make a wet mount slide and review the use of the microscope. 

Lab 
Encourage students to make careful sketches of their 
observations using colored pencils and to attempt to label as 
many structures as they can identify. The students will likely 
need help in identifying suitable regions of the Elodea to 
observe. You can prepare a typical slide and project it to help 
students do this.
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Elodea Lab, cont.

Post-lab 
The post-laboratory discussion should center on the students' explanations of the changes 
observed in the Elodea cells. Discuss what happens to the cell wall as the salt water is added. 
Students should have been able to distinguish between the cell walls and the cell membrane more 
clearly as more water leaves the cell and the cytoplasm shrinks. 

Ask students the following questions to guide the post-lab discussion. As students answer the 
questions, sketch an Elodea plant cell on the board, filling in the cell with the cellular structures 
being discussed. 

 What color were the Elodea cells? (They were colorless except for green bodies.) 
 What were the green bodies inside the Elodea cells? (Chloroplasts.) 
 Where were these green bodies mostly located? (They were mostly located at the edges of 

the cell.) 
 Describe the shape of these chloroplasts. (Ovals.) 
 Why are these chloroplasts green? (They are green because of the presence of 

chlorophyll, the light-absorbing pigment necessary for photosynthesis.) 
 Were the chloroplasts stationary or moving around the cell? (They should have been 

moving.) 
 Why were the chloroplasts moving around? (The cytoplasm within the cell is constantly 

moving, thereby moving the various subcellular structures within the cell as well. This is 
known as cytoplasmic streaming.) 

 Did anyone notice a large space inside the cell? 

 What is this large space? (The central vacuole.) 
 What is the function of the central vacuole? (The central vacuole is an organelle in plant 

cells that stores nutrients and water for the cell. It can take in and release water 
depending on the cell's needs. Animal cells do not have a central vacuole; they have 
many small vacuoles, which contain proteins, carbohydrates, water, and nutrients.)

 Describe what happened to the Elodea cells in the presence of salt water. (You should 
draw Elodea in salt water on the board.) 

 Why did the cells shrink? (Salt  caused the diffusion of water from within the cell to 
outside the cell.) 

 Why didn't the salt from the outside just move inside the cell instead of the water moving 
out of the cell? What does this tell you about the cell membrane? (The cell membrane is 
selectively permeable. It allows the movement of water but not salt.) 

 What structure did the shrinking of the cell allow you to observe? (The cell wall.) 
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 Why didn't the cell wall shrink? (It is rigid and provides support to the Elodea plant cell. 
Also, it allows salt to go through so it does not shrink, unlike the cell membrane.) 

 From your observations, is Elodea a freshwater or saltwater plant?

 Why will a freshwater plant die if placed in saltwater?

Assessment
Ask students to use what they have observed to answer the following questions: 

 Elodea normally lives in fresh water. What changes would you observe in the cells of an 
Elodea plant that was suddenly moved from fresh water to salt water? Why? How would 
osmosis affect the entire plant? (Osmosis would occur because the high concentration of 
salt outside the cells would cause the diffusion of water from within the cell to outside the 
cells. This would result in the entire plant becoming very flaccid.) 

 If you wish to restore flabby, wilted green vegetables or carrot sticks to crispy 
"freshness," would you soak them in salt water or in plain water? Explain your answer. 
(Vegetables should be soaked in plain water. Because of the high concentration of water 
outside the cells, water will flow into the cells. As the cells and central vacuole fill up 
with water, cells will become rigid.) 

Have students answer the questions of the worksheet. These questions can be used as an 
assessment tool to check student understanding.
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Elodea Lab
How does saltwater affect freshwater plants?  

Objective: You will observe osmosis in plant cells.

Procedure:
1. Make a wet slide using an elodea leaf and water.
2. Observe leaf under LOW, MEDIUM, and HIGH powers.  Draw what you 

see under medium and high powers only.  Label cell wall, cytoplasm, and 
chloroplasts.  Color the chloroplasts green.  Try to locate the cell membrane, 
nucleus, and vacuoles.

3. Add saltwater as demonstrated previously.  Label the parts as in step 2 
above.
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Elodea Lab 
Conclusion:
1. How did the plant cells in pure water look different after the saltwater was 

added? 

           

           

2. After the saltwater was added, was the water concentration higher inside or 

outside of the cell? 

           

           

3. If the concentration of water is higher inside the leaf cell than on the outside of 

the cell, which way does most of the water flow? 

           

           

4. When water flows from an area of high concentration to an area of low 

concentration, this type of diffusion is known as 

           

5.  Why will a freshwater plant die if placed in saltwater? 

            

            

6. Before the invention of refrigeration, some types of foods were preserved by 

adding large amounts of salt to them.  How can adding salt preserve food? 
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Every Species for Itself
Subject Areas
Science, Social Studies

Objectives
Students will:
1. identify environmental 

factors that can cause 
species to become 
endangered,

2. research the current 
status of an endangered 
plant or animal, and

3. present persuasive 
arguments for the 
protection thereof.

Materials
Large sheets of colored 
construction paper

Plastic playing chips in 3 
colors

Duration
60 minutes 

Overview
Students will participate in a role-playing game through 
which they will simulate how animals often compete for 
food, water and space.   *Best suited for a class or co-op setting.

Procedure
1.  Tell students to pick an endangered animal species 

they would like to portray.  Ask the students why they 
chose the species they did.

2.  Ask students to take their place on the appropriate 
habitat mats that have been placed on the ground, 
about 4 feet apart. (Described in more detail in the 
previous activity Habitat Scramble.)  Students must 
keep one foot on this mat at all times as it represents 
their habitat and range. 

3. Tell the students that theyÕll be playing a game 
whereby the object is to gather as many of the chips as 
they can.  Explain that each color represents a 
necessity for species survival: blue chips represent 
water, red represents food, and white represents space 
requirements.  

4. Randomly scatter colored chips on the floor around the 
students.

5. Give the signal to start the first round.  The ÔanimalsÕ 
reach with their arms to gather their requirements.  Tell 
them that they cannot step off the habitat mat at any 
time.

6. Let students gather requirements for 10 seconds.  
Afterward, have the students record how many chips of 
each color they gathered.  Use the following questions 
to discuss the results of the first round:

How many requirements did each animal get?
Are any animals lacking a particular requirement?
What might happen to an animal that is lacking a 
requirement?  (It might eventually become extinct.)

7. Have students stand in groups of 2 or 3 per habitat mat.  
Gather the requirements and spread them out again. 
Play another round and have students record results.
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8.  Compare the results of this round with those of the first.  In most cases, more students will be 
lacking essential requirements.  Ask if they can come to any conclusions about what might 
happen when a species is crowded together.  (They are often in competition for essential 
requirements.)  Ask if any of the animals ÔdiedÕ because they couldnÕt get a particular 
requirement.  

9. Try several more rounds, comparing the results each time.  Suggested rounds may be:
 Use fewer blue chips to represent a drought or water contamination.
 Use fewer habitat mats to represent a loss of habitat caused by development or the 
introduction of a non-native species.
 Use fewer red chips to represent decreased availability of food due to disease or natural 
disaster.

10.  Ask students how scientists might use their knowledge of competition to help endangered 
species survive.

Extensions
1.  Students should record their results after each round.  They can later graph or chart the results 

of each round and draw conclusions.

Ecology Explorations


