
 

Natural Worlds: 
Unlocking the Structure and Beauty 

Volume 1 

 

 

A Science and Natural History Guide by Lisa Kelly 



  



 

 

 

 

Copyright © 2017 Lisa Kelly 

All rights reserved. 

 

  



  



Autumn Term 

Book List 

One Small Square: Woods by Donald Silver 

One Day in the Woods by Jean Craighead George 

Wild Life in Woods and Field by Arabella Buckley 

 

Natural History Notes and Sketches 

Study and describe: 6 leaves, 3 birds and 3 animals.* 

Note seasonal changes of 1 tree and 1 animal. 

 

Winter Term 

Book List 

Weather Words and What They Mean by Gail Gibbons (R) 

Down Comes the Rain by Franklyn M. Branley (R) 

What Makes Day and Night by Franklyn M. Branley (R) 

Clouds by Anne Rockwell 

Feel the Wind by Arthur Dorros 

The Story of Snow: The Science of Winter's Wonder by Mark Cassinoo 

Snowflake Bentley by Jacqueline Briggs Martin 

The Reason for Seasons by Gail Gibbons 

Flash, Crash, Rumble and Roll by Franklyn M. Branley  

Sun Up, Sun Down by Gail Gibbons  



What Makes a Shadow? by Clyde Robert Bulla 

 

Natural History Notes and Sketches 

Study and describe: 3 twigs, 3 barks, 3 birds and 3 animals.  

Note seasonal changes of the same tree and same animal as in the Autumn Term.  

Keep a weather log beginning in this term. 

 

Spring Term 

Book List 

The First Book of Bugs by Margaret Williamson 

The First Book of Bees by Albert B. Tibbets 

 

Natural History Notes and Sketches 

Study and describe: 6 flowers and 6 bugs.**  

Note seasonal changes of the same tree and same animal as in the Autumn Term.  

Continue your weather log. 

 

 

Notes: (R) =Reviewed books from earlier years.  

*Animals include insects, fish, reptiles, mammals, amphibians and other invertebrates.  

** Bugs include insects, spiders, crickets, etc. 

 

  



Natural Worlds: Volume 1 

 

Outline of Study 
General Overview 

This guide will include: 

 a reading schedule for the books for which this guide is created 

 lesson plans which expand or augment the ideas brought forth from the living 

books lists, as needed 

 suggestions for conducting observational studies for two natural objects (one 

plant and one animal) over the course of a year, allowing the student to follow 

each one through the seasons 

 several object lessons for each term 

 teaching notes for several short nature experiences and one long nature 

experience per week 

 teaching notes for setting up and keeping a nature sketchbook and for keeping 

a weather chart (the latter beginning in the Winter Term) 

 science investigations to coordinate with the living books listed for each term 

 suggestions for supplemental books, activities and other resources 

 additional suggestions to continue some nature study into the summer season 

 

Companion Album 

The companion album is a 6x9 book which contains the public domain books, 

reformatted and slightly edited, used in the book lists needed for Natural Worlds: 

Volume 1. The companion album for Volume 1 includes: 

Wild Life in Woods and Field by Arabella Buckley 

The First Book of Bugs by Margaret Williamson 

The First Book of Bees by Albert B. Tibbets 



Demonstrations, Investigations and Activities 

This level will concentrate greatly on observation and documentation. Young children 

need to find the natural world interesting first and then follow this interest with 

focused attention and the ability to document any new knowledge as it unfolds for 

them. The demonstrations, investigations and activities which follow are just some of 

those included in this guide.  

 

Leaves (and leaf rubbings) 

Twigs and Buds 

Bark (and bark rubbings) 

Mushroom Spore Prints 

Classification 

Weather Chart 

Make a Kite 

Weather Vane 

The Water Cycle 

Flower Colors and Bees 

Beeswax Candles 

Life Cycles 

Collect a Spider’s Web 

…and more 

 

 

  



Overview of General Principles for a Science and 
Nature Study Curriculum 

 

Observation is of one of the greatest and most foundational components of a good 
approach to the study of science and nature study. It should begin in the very earliest 
of years and will continue throughout. This can be practiced and supported through 
the following: nature walks, field trips, and other activities involving the natural world, 
sitting quietly while in nature, conducting experiments, object lessons, and watching 
demonstrations. 

Documentation, also foundational, extends the observation component into a 
thoughtful and reflected account of those observations. These records can be made 
through nature notebooks, science notebooks, nature and seasonal lists, special study 
notebooks and later formal lab notebooks. 

Verification, necessary for the search for truths, will be needed as the student and the 
curriculum build upon the scientific method. The student will learn to make 
comparisons, study timelines of observations, compile notes and observations into 
charts, copy or create diagrams, give accounts and descriptions of singular and 
compiled observations, give accounts as natural science laws are demonstrated or 
introduced and to which the student then connects, trace developments, discern 
patterns, examine results and group or classify.   

Experimentation will begin as the students move into the upper years. This level of 
science will be based upon the idea that the student has already spent a great deal of 
time practicing the above three components and are now ready to expand on their 
knowledge and skills by analyzing and questioning their studies. They will need to 
separate what is relevant from what is irrelevant, separate what is reliable from what is 
unreliable, question, infer, make predications, note cause and effect, generalize and 
incorporate new knowledge into understood known knowledge and natural laws. This 
will be supported with a formal lab notebook, a special studies experiment notebook 
and a special studies presentation (or you might substitute an entry into a science fair). 
This special study experiment notebook and its presentation will allow the student to 
express, persuade or defend their hypothesis and follow it to its conclusion. 

  



Additionally, books and other resources will be of good literary value and interesting 
to offer the student more opportunities to make connections with natural science 
laws, make connections with the skills needed to study science and make connections 
with real scientists at work. Science journals will be read, annotated and used to 
generate a journal response paper in the upper years. Some study will occur with the 
use of oral lesson, usually including demonstrations, to introduce or continue to build 
on the study of natural science laws. These laws will continue to be built upon in each 
successive year. The students will apply them as needed.  

  

 

  



Autumn Term 
Book List 

One Small Square: Woods by Donald Silver 

One Day in the Woods by Jean Craighead George 

Wild Life in Woods and Field by Arabella Buckley 

 

Natural History Notes and Sketches 

Study and describe: 6 leaves, 3 birds and 3 animals.* 

Note seasonal changes of 1 tree and 1 animal. 

 

Notes: (R) =Reviewed books from earlier years.  

*Animals include insects, fish, reptiles, mammals, amphibians and other invertebrates.  

** Bugs include insects, spiders, crickets, etc. 

  



Year One, Week 1, Autumn Term 

1/Day One- Wild Life in Woods and Fields 

What do you know of spiders? 

Note: The parts of the spider will be studied in greater detail in the Spring Term, however, if your wish you 

might print what you’d like from those pages for this chapter. 

 

 Read Introduction and Chapter 1: Spiders in the Common 

 

Narration Suggestions 

 Tell about Peter, Peggy and Paul. 
 

 Draw a spider web and describe how it is made. 
 

 Share what you know of the hunting spider. 
 

 What do you know of the spider’s body? 
 

 Tell about different types of webs. 
 

  



1/Day Two-One Small Square: Woods 

pp. 3-7 

Distinguish between woods, fields and forests. 

Discuss safety rules. Add more as needed. 

What tools do you need? See p. 5. Why would you need ------ tool?  

Note: Ask the latter question for each of the tool pictures. 

 

Narration Suggestions 

 What kind of mysteries found in the woods would you like to solve? Write a 
list with your teacher. 
 

 Divide a sheet of paper into two halves. (You could also write this on a board or large 

sheet of chart paper.) On one side write “In the Woods” and list underneath it the 
sorts of things you would expect to find there. On the other side write “Not in 
the Woods” and list underneath it the sorts of things you would not expect to 
find there. 
 

 Draw a picture of what you imagine a wood/forest scene to look like. Include 
as many details as you can (plants, animals, birds, insects, etc.). Be prepared to 
tell about your picture. 
 

 Study the picture on p. 7 very carefully. Close the book and try to see how 
many things you can remember from the picture.  
 

 

  



1/Day Three-Object Lesson and Leaf Labs 

1. Complete Leaf Labs 1-2-printed copy of these lessons to follow. Use one of the 

leaves collected from Leaf Lab 1 for the object lesson. 

2. Complete the object lesson for the leaf. See Lesson 26 from Little Lessons in Plant 

Life-copy of this lesson to follow. 

 

1/Day Five-Nature Experience 

Choose an animal to study as your seasonal animal choice and note observations. 

The appendix at the end of this guide includes teaching notes about this experience. 

 

  



Leaf Labs  

 

Lab 1-Leaf Collection 

Need-bags or containers, one for each child with labeled name 

Leaf Hunt-go for a walk in your neighborhood, in a park or somewhere else where 

you can find many different kinds of fallen leaves from trees. Collect as many leaves 

of different colors and shapes as you can find and put them into a bag or container. 

 

Lab 2-Leaf Rubbings 

Need-crayons or colored pencils, leaf collection, sheets of white paper, tape and 

pencil 

Leaf Rubbings-tape a few chosen leaves onto a sheet of white paper. Place another 

sheet on top of it and, using crayons, colored pencils or pencil, rub over each leaf 

firmly but carefully until the image of each leaf appears. Be sure to rub over the edges 

of the leaves to allow the full outline to come forth. Write the name of each child on 

his/her own paper.  

See also directions in One Small Square: Woods on p. 9. 

Extension-While working on your leaf rubbings, match the color of each chosen leaf 

with a coordinating crayon or colored pencil color. 

Additional Activity 

Leaf Prints-tape a few chosen leaves onto a sheet of white heavy or watercolor paint 

paper. Using watercolor paints, wash one color or a blend of some colors over the 

taped leaves, covering the entire page. If you are looking to keep to an autumn theme, 

then you could encourage the use of colors such as orange, red or brown. Allow the 

picture to dry. Next, carefully remove the taped leaves. You will see that a white 

silhouette of the leaf has been left behind.  



Lab 3-Leaf Categorization 

Need-leaf collection, magnifying glass (optional) 

Place as many different shapes of leaves as you can out on a flat work surface. 

If you were to arrange your leaves into groups, how might you do this? Does the size 

of the leaf have anything to do with the size of the tree? 

Note: You could arrange by leaf size, color, pointed leaf tops, rounded leaf tops, smooth edges, jagged edges, 

wavy edges, lobed edges, oval-shaped, heart-shaped, etc. 

Hold each leaf up to the light to see better see the veins in it. Observe the way the 

veins align in each type of leaf. Which ones are similar? Which ones are different? 

Ask your student about the veins inside of the leaf? What is their purpose? 

 

Lab 4-What fell from my tree? 

Need-old blanket or sheet, rocks, sketch paper/pad, pencils 

Spread an old sheet or blanket under a tree (in your square if you are keeping a square). Weight 

it down with rocks at each corner and then walk away for a short period of time. 

Come back to the blanket and observe what has fallen onto it. Sketch what you see 

and name/label each one. Be sure to write the day and time in the corner of your 

sketch. Do you see fallen leaves, acorns, pine cones, pine needles or insects? What else 

do you see? Why do you think you are seeing these natural items?  

See also directions in One Small Square: Woods on p. 11. 

Extension: Move the blanket or sheet under a new type of tree. Make sketches and 

notes and compare to the first observations. Were some of the natural items different 

this time? Why do you think this might be? 

  



1/Day Three-Object Lesson 

From Little Lessons in Plant Life, Lesson XXVI, slightly modified 

 

LEAF 

I will teach you the names of the different parts of the leaf. 

First, the flat green part of the leaf, this part around which you see me passing my 

pencil, is called the blade. Hold your leaves down firmly on your slates (paper), and 

take your pencils and draw a line around the blade of the leaf. I will draw on the 

board. Now we have a picture of the blade.  

This little stem at the foot of the leaf is called the footstalk, or petiole. Some leaves 

have very short petioles, some none at all. Let us join a footstalk (petiole) on to the 

blade in our picture.  

Turn your leaf over and look at the back of it. Do you see that rib passing down the 

center of it? That is the midrib. Now we will put the mid-rib in our drawing, by 

continuing the line from the footstalk to the end of the leaf. Break the mid-rib of your 

leaf. What has happened to it? "It will not stand out straight." Then who can tell the 

use of the midrib? “To hold the leaf out straight.” Certainly. 

Look at the back of the leaf again; see those little ribs running out on each side from 

the mid-rib. They are veins; let us put them in the drawing also. Hold the leaf up to the 

light and look at it. What do you see? "We see many little veins." They are called 

veinlets. Make the veinlets with slight, delicate strokes.  

Some leaves have something that looks like two little leaves, growing at the base of 

the footstalk. This rose geranium, in the window here, has them. I will set it on the 

desk in front of the class so that you all may see them. These are called stipules. Some 

leaves have the stipules and some do not have them. Add them to your drawing.  

  



Now, let us mention the parts of the leaf, touching each part as we mention it. I will 

write their names here on the board.  

 

 petiole 

 stipules 

 midrib 

 blade 

 veins 

 veinlets 

 

 

 

  



Winter Term 
Book List 

What Makes Day and Night by Franklyn M. Branley (R) 

Weather Words and What They Mean by Gail Gibbons (R) 

The Reason for Seasons by Gail Gibbons 

Sun Up, Sun Down by Gail Gibbons  

What Makes a Shadow? by Clyde Robert Bulla 

Feel the Wind by Arthur Dorros 

Down Comes the Rain by Franklyn M. Branley (R) 

Clouds by Anne Rockwell 

Flash, Crash, Rumble and Roll by Franklyn M. Branley  

The Story of Snow: The Science of Winter's Wonder by Mark Cassinoo 

Snowflake Bentley by Jacqueline Briggs Martin 

 

Natural History Notes and Sketches 

Study and describe: 3 twigs, 3 barks, 3 birds and 3 animals*.  

Note seasonal changes of the same tree and same animal as in the Autumn Term.  

Keep a weather log beginning in this term. 

 

Notes: (R) =Reviewed books from earlier years.  

*Animals include insects, fish, reptiles, mammals, amphibians and other invertebrates.  

  



Year One, Week 16, Winter Term 

16/Day One- Sundial 

See the following instructions for how to make your own sundial. 

 

16/Day Two- Book Choice or Extra Day 

Feel free to read a nonfiction book of your choice on this day.  

This day can also serve as extra time for catching up on activities and readings from 

the Natural Worlds I schedule.  

 

16/Day Three-Plants: Sun or Shade? 

See the following instructions for studying whether plants need sunlight. 

 

16/Day Five-Nature Experience 

Find and describe one bird. 

 

  



                  Sundial  

 

Materials 

 plain, white paper plate 

 straw 

 pencil 

 crayons 

 ruler 

 tape 

 chalk 

 scissors 

 clock or watch 

 

 Locate a level place in the ground or plan to use a driveway or sidewalk for the sundial’s 

placement.  

 This project should be started just a bit before noon. You will need to mark the first time at 

exactly 12:00 p.m. 

 

Directions 

 Turn the paper plate upside down, find the center of it, and, using a pencil, 

mark this place with a dot. 

 Carefully cut the bottom of the straw into 4 even sections (about ½ inch up from the 

bottom).  

 Fan out the four sections so that the base of the straw sits evenly over the dot 

that was drawn earlier. Tape the four sections down securely. This helps 

stabilize the straw. Now cut the top down so that the actual height of the straw 

is only 2-3 inches. 



 Write the number 12 with a bright crayon on the top edge (the rim section) of the 

plate. Draw a line from the 12 to the center where the straw is attached.  

 Go outside and set up the sundial so that the shadow of the straw exactly lines 

up with the line drawn for the 12 at exactly noon.  

 Use the chalk to trace an outline of the plate, so that it will be easier to line it 

up the next time. Mark an arrow in chalk so that it points to the top (or 12 

position) of the plate. Line the top of your plate (at the 12 mark) to this arrow the 

next time you use it. 

 Depending on how much time you have for the day, you can have your child 

go outside every hour on the hour and mark with a pencil where the straw 

shadow falls on the plate. She can number her plate (going clockwise, numbering like a 

clock face) each time. For example, at 1:00 p.m. she will mark the place where the 

straw shadow falls with a small notch. At this place she can then write the 

number 1. At 2:00 p.m. she will do the same, marking a 2 in this place, etc. If 

you don’t feel that you have enough time to carry the activity out this way, then 

perhaps have her come out and mark at 3:00 and then again at 6:00 p.m. 

 Ask “When will you not be able to see the straw’s shadow on your sundial? 

Why? How will you be able to mark your sundial for the times on the left side 

of the plate (7-11)?” (Depending on the season, it is often dark by 7 p.m. Without the sun, we 

cannot use a sundial. When the sun rises, we will be able to use the sundial again. Times such as 8, 9, 

10 and 11 can best be achieved in the morning.) 

 Try to arrange other days throughout the week where she can go outside and 

mark/add another time to her sundial. For example, perhaps the next day she 

could go out at 9:00 and mark the 9 on her plate. Once the sundial is complete, 

she can then use it anytime during daylight hours to find the time.  

 Incorporate some prediction into this activity. Allow your child to point where 

she thinks the straw’s shadow will fall. You could even make a small, light 

pencil mark to this spot. When she actually marks it, ask her if her prediction 

was close?  

  



Discussion 

How does a sundial help us? What else can be used to determine time? Are there 

some things that the sundial cannot do? (It helps us tell time. Clocks, watches, cell phones, etc. 

The sundial cannot tell time at night.) 

If there are 24 hours in full earth rotation, then why is the sundial only numbered to 

12? 

(For slightly older or highly interested children)Was the straw’s shadow always the same size (in 

length)? If not, what can be determined about the differences? For example, when is 

shorter? When is it longer? 

What does the movement of the straw’s shadow demonstrate? (The earth is turning or 

rotating on its axis.) 

Extension 

Ask your child to think of three questions she has about her sundial and the use of it. 

Write these questions down on a sheet of paper. Give her some time to use the 

sundial and try to determine answers to those questions. You might also allow her to 

research the topic further for answers. This is a great opportunity for her to formulate 

her own questions and seek out answers. This is the act of a scientist!  

 

Additional Reading Suggestion 

Anno’s Sundial by Mitsumasa Anno 

  



Plants: Sun or Shade? 

 

Materials 

 2 small potted plants of the same type which require good/bright sunlight, with 

a similar number of leaves and the same general height 

 rulers 

 water 

 measuring cup 

 masking tape or label 

 pen or marker 

 daily log 

 

Science Words to Know 

 observe (observation) 

 predict (prediction) 

 conclude (conclusion) 

 record 

 

Directions 

Day One 

Set both plants on a flat surface and study them. Make observations about size, color, 

number of leaves, etc. for both plants. Use the ruler to measure the height of the 

plant. Record these observations in the daily log for Day One. 



Ask: Is each plant the same type? Is each plant the same size (generally)? Is each plant 

the same color? Does each plant have almost the same number of leaves? Does each 

plant have soil? (Conclusion: These plants are very much alike.) 

What else do plants need to live? (water and light) 

Ask: Do plants need water? Say: Let’s be sure to give water to both plants. This will 

make sure that this is the same about each plant too. 

Water each plant a specific measured amount of water (amounts will vary based on plant type) 

and record this amount in the daily log. 

Do plants need sunlight? How do we know this? What do you think would happen if 

one plant lived in the sunlight and one plant lived in the darkness? (Write the prediction for 

each plant in the daily log.) 

Label one plant as “A” and the other plant as “B”. Place plant “A” in a place where it 

will receive a lot of sunlight. Place plant “B” in a place of darkness. 

Ask: Are the plants still the same? (If one plant is in the sunlight and one plant is in the darkness, 

then this will be something different about the plants.)  

Day Two 

Each day, using a measuring cup, give each plant the same, exact amount of water as 

was given to each plant on Day One. This should be happening regularly. Day Two is 

set aside for watering the plants only. No observations are needed today. 

Day Three 

On Day Three, take both plants from their designated places and make observational 

notes about them again. Record their height, study their color, count their leaves, 

observe the general health of the plant, etc.  Water each one and put them back into 

their designated places. 

Days Four and Five 

These two days are set aside for watering the plants only. No observations are needed. 

  



Day Six 

On Day Six, again take both plants from their designated places and make 

observational notes about them. Water again and place them back into their places. 

Days 7+ 

Continue this rotation, or a similar one, for as long as is needed to see an observable 

difference in the two plants.  

Ask: What is happening to plant “A”? What is happening to plant “B”? Why do you 

think there are differences between them now?  

Write what is happening to each plant in the daily log.  

What can you conclude about this experiment?  

Alternative 

If you do not wish to use plants, then you can also grass for this experiment. Simply 

mark off in a medium-sized square a patch of grass with tape or string and label this 

grass section “A”. Do the same for grass section “B”, but cover it with wood or 

cardboard cut to its size to cover the grass. The latter grass section is now living in 

darkness. If you are using cardboard, be sure that it is weighted down so that the 

cardboard does not move. Apply the same directions as described above. Observe the 

grass height, color, amount, etc. 

Teaching Notes 

Plants and grass need sunlight to live and grow. Both use this light energy to make the 

food they need for this living and growing. Losing this light energy will lead to a 

reduction in plant growth and viability. You will see signs of this with regard to plant 

height, leaf/blade amount and overall health. 

You may note a change of color in your plants or grass sections. Both plants and grass 

have chloroplasts in their cells which contain chlorophyll, giving them their green 

color.  Chloroplasts also have pigments of color which would appear yellow or orange 

if exposed. Without sunlight, the chloroplasts break down this chlorophyll, causing 

the green color to lessen and the other pigment colors to be seen.  



Plants: Sun or Shade?  

 

                                    I predict that…               After many days… 

Plant/Grass A will  
 
 
because 
 

this plant 
 
 
 

My predication 
matched the outcome. 
 
Yes/No 
 

Plant/Grass B will 
 
 
because 
 

this plant 
 
 
 

My prediction matched 
the outcome. 
 
Yes/No 
 

 

 

  



Daily Log 

Day Water Height Color Leaf/Blade 
Amount 

Notes 

1      

      

      

      

      

      

      

      

      

 

I conclude… 

 

  



Year One, Week 17, Winter Term 

17/Day One- What Makes a Shadow? 

What is a shadow? 

 Read What Makes a Shadow by Clyde Robert Bulla. 

 

After the Reading 

Review the concept of which objects create darker shadows. 

Follow the model demonstration as was described in the book. You will need a scarf 

or handkerchief, book and a light source (either outside on a bright sunny day or inside in a 

darkened room and a flashlight or lamp). 

Recreate the demonstration from the book by first testing the shadow created by 

handkerchief and then by a book. 

If you wish to expand on this, then choose several more objects such as, a sheet of 

copy paper, a white pillow case, a solid vase, a clear sandwich bag, a clear glass, wax, 

paper, etc. and test the darkness of their shadows. You might also introduce the 

words, translucent, transparent and opaque. 

Review the concept of the relationship between the distance between objects 

and their light source and the size of their shadow. 

Recreate another demonstration from the book involving a light source, such as a 

flashlight or lamp, and a slightly darkened room. Experiment with the light source, 

discovering when a shadow is larger or smaller, depending on how far away the light 

source is from the object.  

  



Narration Suggestions 

 Tell all that you know about shadows. 
 

 Draw a picture of all that you know about shadows. Give your picture a title 
or add 2-3 labels to your picture. 
 

 Draw or paint an artistic or creative picture, but be sure to give your objects 
the shadows they would need. 
 

 Play with a light source and a flat, white surface creating interesting shadow 
puppets. Use your hands and fingers, props or cut out your own templates to 
create your visual images. 
 
Be even more creative, if you’d like, and tell a story using your shadow 
puppets or act out a scene. 
 

 

Connection: Night occurs when we are in Earth’s shadow. Review the concept of 

day and night using the flashlight and globe models, allowing your child to discover 

that night is a type of shadow. ?? 

 

  



17/Day Two- Shadow Scavenger Hunt 

Use the following printable page for having a shadow scavenger hunt. After the 

shadow hunt, discuss your observations using the questions below. 

 

Discussion 

 Which object casts the most shadows? Why? 

 Which object cast the highest or tallest shadow? 

 Which object cast the longest shadow? 

 Which object cast the smallest shadow? 

 What can you conclude about objects and their shadow? (Smaller objects cast smaller 

shadows and vice versa.) 

 

 

17/Day Three-Object Lesson 

Complete the object lesson for air pressure. See Lesson 220 (Air Pressure) from The 

Handbook of Nature Study-printed copies of these lessons to follow. 

 

17/Day Five-Nature Experience 

Find and describe (1) twig and (1) bark. 

  



Shadow Scavenger Hunt 

Name 

 

Find the shadow of the following: 

Object Found Notes 

1 person 
 

  

1 tree 
 

  

1 animal 
 

 (What kind on animal is it?) 
 

1 house 
 

  

1 flower or plant 
 

  

1 light pole, power pole, 
section of fencing or 
street sign 
 

 (Which one?) 

 

 

I conclude… 

 

  



17/Day Three-Object Lesson 

 
From Handbook of Nature Study, Lesson 220-Experiments to Show Air Pressure 

 

LEADING THOUGHT  

The air presses equally in all directions. 

 EXPERIMENT 1 

To show that air presses upward.  

Fill a tumbler which has an unbroken edge as full of water as possible. Take a piece of 

writing paper and cover the tumbler, pressing the paper down firmly upon the edge of 

the glass. Turn the glass bottom side up and ask why the water does not flow out. 

Allow a little air to enter; what happens? Why? Turn the glass filled with water and 

covered with paper sidewise; does the water flow out? If not, why?  

 

EXPERIMENT 2 

To show that air passes downward. 

Ask some of the boys of the class to make what they call a sucker. This is a piece of leather a few 

inches across. Through its center a string is drawn which fits very closely into the leather and is held in 

place by a very flat knot on the lower side. Dampen the leather and press it against any flat surface, 

and try to pull it off. If possible, place the sucker on a flat stone and see how heavy a stone can be 

lifted by the sucker. Ask why a sucker clings so to the flat surface. If a little air is allowed to get 

between the sucker and the stone, what happens? Why?  

 

Alternative: Use a suction hook such as those purchased at a store to replace 

the “sucker” described above in Experiment 2. 

  



Hints to the teacher regarding the experiments: 

The water is kept in the tumbler in Experiment 1 by the pressure of the atmosphere 

against the paper. If the tumbler is tipped to one side the water still remains in the 

glass, which shows that the air is pressing against the paper from the side with 

sufficient force to restrain the water, and if the tumbler is tipped bottom side up it 

shows the air is pressing upward with sufficient force to keep the water within the 

glass. 

In the case of Experiment 2, we know that the leather pressing upon the floor or on 

the stone is not in itself adhesive, but it is made wet simply so that it shall press 

against the smooth surface more closely. The reason why we cannot pull it off is that 

the air is pressing down upon it with the force of about fifteen pounds to the square 

inch. If the experiment is performed at sea level, we should be able to lift by the string 

of the sucker a stone weighing fifteen pounds. The reason why the water falls out of 

the tumbler after a little air is let beneath the paper is that then the air is pressing on 

both sides of the paper; and the reason why the sucker will not hold if there is any air 

between it and the stone is that the air is pressing in both directions upon it. 

 

Longmans’ Object Lessons (below) included the same lesson as Experiment 1 

for demonstrating air pressure, but I thought the explanation as to why it 

showed this result was clearer. 

 

From Longmans’ Object Lessons (pp. 190-191) by David Salmon 

Air Pressure 

Fill a tumbler with water and cover it with a piece of paper, taking care that the paper 

touches every part of the rim. Invert the tumbler, keeping the paper in position with 

the hand. Take away the hand, and the water will remain in the tumbler, being kept in 

position by the upward pressure of the air. The object of the paper is to preserve a flat 

surface of water. Without it the water would divide and allow the air to enter. 



Try to perform the same experiment with the tumbler half full of water. Why does it 

fail? On how many sides of the paper was the air the first time? On how many 

sides of the paper was the air the second time? 

Fill the tumbler with water and cover it as before. Invert with the mouth under water. 

Remove the paper. Question out why the water remains in the tumbler. Emphasize 

the fact that the pressure of the air on the surface of the water in the dish is 

transmitted to the water in the tumbler. 

 

Here is an alternative demonstration for Experiment 2, if you do not have 

suction hooks on hand. 

From Air, Wind and Flight (Ladybird p. 22) by Newing and Bowood 

If you can find two pieces of smooth plastic, put a little water on one and press the 

other firmly against it. Try to separate them. Do you see why they “stick” together? It 

is the pressure of the air again. There is no air between them to press outwards, and 

you will have to slide them apart. Suction hooks stick firmly for the same reason. 

 

  



Spring Term 
Book List 

The First Book of Bugs by Margaret Williamson 

The First Book of Bees by Albert B. Tibbets 

 

Natural History Notes and Sketches 

Study and describe: 6 flowers and 6 bugs.**  

Note seasonal changes of the same tree and same animal as in the Autumn Term.  

Continue your weather log. 

 

Notes: (R) =Reviewed books from earlier years.  

*Animals include insects, fish, reptiles, mammals, amphibians and other invertebrates.  

** Bugs include insects, spiders, crickets, etc. 

  



Year One, Week 26, Spring Term 

26/Day One- First Book of Bugs: Reading 2 

Distinguish between bugs, insects and spiders. What do you know of crickets? 

Word to Discuss: molt (molting)  

Note: The word molting is not used in this reading, but you may wish to add it as you 

read over this section of the book. You might also write the word on the board.  

Read Section 2: Crickets and Their Cousins 

 

Narration Suggestions 

 Tell what you know of crickets now. 
 

 Write a list with your teacher of some of the relatives of the cricket. Choose 
one that you found interesting and tell about it. 
 

 Draw a picture of the cricket and its relatives. Label as many of these insects 
as you can with the help of your teacher. 
 

 

Additional Reading Suggestion 

Chirping Crickets by Melvin Burger 

Reminder 

Be sure you have sent off for your caterpillars if you are planning on using a butterfly 

kit for a natural history project. 

 

  



26/Day Two- First Book of Bugs: Reading 3 

What do you know of beetles? 

Words to Discuss: pupa (pupae) and larva (larvae) 

Life Cycle: egg, larva, pupa and adult 

Read Section 3: About Beetles 

 

Narration Suggestions 

 Tell what you know of beetles now. 
 

 Turn a blank sheet of paper horizontally and then divide it into ¼’s. Draw a 
picture of the lifecycle of a beetle, using each section for a stage. Be sure to 
include these words: egg, larva, pupa and adult as labels to each stage. 
 

 Write a list of different types of beetles with your teacher. Choose one that 
you found interesting and tell about it. 
 

 

Additional Reading Suggestions 

Fireflies by Julie Brinckloe (used in the Preparatory Level) 

Ladybugs by Gail Gibbons 

Additional Activities 

Catch fireflies and then release them.  

Let ladybugs land on your finger. 

 

  



26/Day Three-Object Lesson 

Complete the object lesson for the ladybird/ladybug or the firefly. See Lesson 89 

(Ladybird/Ladybug) or 90 (Firefly) from The Handbook of Nature Study-printed copies 

of these lessons to follow. Choose whichever lesson you prefer. 

 

26/Day Five-Nature Experience 

Find and describe one flower. 

  



26/Day Three-Object Lesson 

 
From Handbook of Nature Study, Lesson 89-The Ladybird 
 

LEADING THOUGHT  

The ladybird is a beetle. Its young are very different from the 

adult in appearance, and feed upon plant lice.  

METHOD  

These little beetles are very common in autumn and may be brought to the 

schoolroom and passed around in vials for the children to observe. Their larvae may 

be found on almost any plant infested with plant lice. Plant and all may be brought 

into the schoolroom and the actions of the larvae noted by the pupils during recess.  

OBSERVATIONS  

1. How large is the ladybird? What is its shape? Would two of them make a little globe 

if they were put flat sides together?  

2. What colors do you find on your ladybird?  

3. Do you see the ladybird's head and antennas? What is the broad shield directly back 

of the head called? How is it marked, and with what colors? What color are the wing 

covers? Are there any spots upon them? How many? Does the ladybird use its wing 

covers when it flies? Describe her true wings. Does she fold them beneath the wing 

covers?  

4. Note the legs and feet. Are the legs long? Are they fitted for running? To which 

part of the body are they attached?  

5. If you disturb the ladybird how does she “play possum"? Describe how she makes 

her toilet. 

  



THE LARVA 

1. Describe the ladybird larva. Does it look like its mother? What is its form? Is it 

warty and velvety or shiny?  

2. Describe its head and jaws as far as you can see. How does it act when eating? Can 

you see its little stiff legs? Is there a claw at the end of each? 

3. Describe the actions of the ladybird larva in attacking and eating the plant lice. 

Does it shed its skin as it grows? 

4. Watch a larva until it changes to a pupa. How does the pupa look? Can you see the 

shed skin? Where is it? To what is the pupa attached? When the pupa skin breaks 

open what comes out of it?  

5. Why is the ladybird of great use to us? Write a story about the ladybird which saved 

the orange orchards of California. 

 

 

  



26/Day Three-Object Lesson 

From Handbook of Nature Study, Lesson 90-The Firefly 

 
LEADING THOUGHT  

When the firefly wishes to make a light, it can produce one which, if we knew how to 

make it, would greatly reduce the price of artificial light; for the light made by fireflies 

and other creatures requires less energy than any other light known.  

METHOD  

After the outdoor observations have been made, collect some of these beetles in the 

evening with a sweep net; place them under a glass jar or tumbler, so that their light 

can be studied at close range. The next day give the observation lesson on the insects.  

OBSERVATIONS  

1. At what time of year do you see fireflies? Do they begin to lighten before it is dark? 

Do you see them high in the air or near the ground? Is the flash they give short, or 

long enough to make a streak of light? Do you see them on cold and windy nights or 

on warm, still, damp evenings? Make a note of the hour when you see the first one 

flash in an evening.  

2. Catch a few fireflies in the night; put them under a glass jar. Can you see the light 

when they are not flashing? What color is it? When they make the flash can you see 

the outline of the “firefly lamp "? Watch closely and see if you think the flashing is a 

matter of will on the part of the firefly. Do you think the firefly is signaling to his 

mate when he flashes?  

3. Study the firefly in daylight. Is it a fly or is it a beetle? What color is it above? When 

you look squarely down upon it, can you see its head and eyes?  

4. Are the firefly's legs long or short? When a beetle has short legs is it a sign that it 

usually walks or runs, or flies? 

5. Describe the antennas. Are they in constant motion? What service do you think the 

firefly's antennae perform for it?  



6. Lift one of the wing covers carefully. What do you find beneath it? Does the beetle 

use its wing covers to beat the air and help it during flight? How does the beetle hold 

its wing covers when flying? 

7. Turn the beetle on its back. Can you see the part of the body that flashes? What 

color is it? 

8. Do you know the life history of the firefly? What is it like in its earlier stages? 

Where does it live? Does it have the power of making light when it is in the larval 

stage? 

 

There, in warm August gloaming, 

With quick, silent brightenings, 

From meadow-lands roaming, 

The firefly twinkles 

His fitful heat-lightnings. 

-LOWELL 

  



Year One, Week 33, Spring Term 

33/Day One-First Book of Bees: Reading 4 

Why does a bee use the hexagon shape to create its cells?  

Share what you know about flower colors and bees. 

pp. 26-31; pp. 122-128 CA 

 

Narration Suggestions 

 What do you know of the field bee and its collection of nectar? 
 

 Share what you know of how nectar is turned into honey. 
 

 Tell about a bee’s kind of bread. 
 

 Draw a series of small pictures showing how a bee makes bee bread.  
 
(or write a list of the steps with your teacher) 
 

 

33/Day Two- First Book of Bees: Reading 5  

pp. 32-37; pp. 128-133 CA 

 

Narration Suggestions 

 Tell about the most important bee. What do you know of the bees who don’t 
work? 
 

 Share what you know of the queen of the hive. 
 

 Draw or paint a picture of the most important bee. Label this bee. Give your 
picture a title or caption. 
 



33/Day Three-Flower Colors and Bees 

Read “The Bees and the Flowers” following this page. 

See included instructions for the activity: “Flower Colors and Bees”.

 

33/Day Five-Nature Experience 

Find and describe two insects. 

 

  



33/Day Three-THE BEES AND THE FLOWERS 
 

I want you to fancy that you are 

in a flower garden where there 

are beds of beautiful flowers. 

Soon you hear a buzzing near 

one of the beds, and you see a 

bee moving quickly among the 

flowers.  

We have already learned that the plants make better seeds when they can get pollen 

dust from another plant than when they have to use that which grows in the same 

flower.  

When a bee pushes far into a flower to reach the honey, it rubs its back against the 

pollen-boxes. When it comes out it carries away the pollen on its back, ready to give it 

to the next flower. 

In watching our bee, we notice that it makes many journeys from the flower-bed to 

the hive. We know that it is storing up honey for winter's use. 

There are many different plants growing in the flower-bed, but it does not go first to 

one kind and then to another. It keeps to one kind till it flies away to its hive. 

This is very useful to the flower. The pollen would be lost if the bee visited different 

kinds of flowers. The pollen of one flower is of use only to another flower of the 

same kind. 

But the bee likes to get the same kind of honey, so it carries the pollen just where it 

belongs. 

The bright colors of the flowers and their scent are to attract insects. This is so that 

they may carry the pollen dust from one flower to another.  

There are many white and dull flowers which are sweet scented. Some of the brightest 

flowers have no scent. There are flowers which have both the bright colors and the 

sweet scent. 



Still, the flowers have other ways of attracting the insects. Have you ever noticed that 

different flowers open and close at different times? 

The daisy opens at sunrise and closes at sunset. This is because it is visited by day 

insects. 

The honeysuckle has a much stronger scent in the evening. This is because it loves to 

have a kind of moth visit it. At nightfall, the moth comes to get the honey and carry 

the pollen dust. 

Some flowers close whenever rain is coming. This is to prevent their pollen dust from 

being washed away. The daisy closes when a storm is coming, because the rain would 

spoil its honey.  

Many flowers, such as the harebell and the snowdrop, hang their heads. This is to 

protect their honey, for the rain or dew would spoil it.  

So we find that the plants give honey to the bee, and at the same time, the bee does 

them good service. 

-From All the Year Round Nature Study: Autumn 
  



33/Day Three-Flower Colors and Bees 

Note: You may wish to set this activity up early in the day and have access to it 

throughout the day. This activity will work best when you will be home much of the 

day. 

Materials 

 ¼ cup sugar 

 1 cup water 

 pot (access to a stove) 

 brightly colored sheets of paper (8 different colors) 

 scissors 

 clear, plastic cups and heavy washers to hold them in place 

or use short, clear glasses or plastic mini-cups 

 outdoor flat work surface 

 Directions 

 Make nectar by creating sugar water. First pour 1 cup of water into a pot and 

then combine the ¼ cup of sugar into it, stirring gently over heat until the 

sugar dissolves. Let it cool. 

 Cut out large squares of colored paper (4 x 4) with one each of red, blue, 

violet/purple, orange, yellow, green, white and black.  

 Alternative: If you wish to be creative, create a basic flower outline template for your child to 

trace and then cut these out from the same colors formerly mentioned. Be sure that the 

template you make creates a large flower shape (comparable to the 4 x 4 size). If you choose 

to make flower templates, then it may be better to have made these beforehand, depending on 

how much time you have to spend on this activity. 

 Lay out the squares on your flat work surface with some spacing between each 

one. Tape your squares to the work surface, as needed. 

 If you are using plastic cups, be sure to cut them down a bit to allow the bee 

easy access to the nectar which it will contain. To hold the plastic cup bottoms 

in place, put a heavy washer inside the bottom of it. If you are using glasses, be 

sure that they are short glasses. The mini-cups may also need a washer. 

 Pour out a measured amount of nectar (sugar water) into each cup or glass.  



 Keep this set up for much of the day, allowing you multiple opportunities to 

see bees visit your “flowers”.  

 Complete the following table based on the color of your “flower” and the 

number of times a bee visited that color. 

 At the end of the day, note your results.  

 

Questions to Consider 

Which color was visited most often by the bees? Why do you think it was this color? 

Did you happen to see any other insects visit your “flowers”? If so, make notes of 

which ones they were.  

Do you think the bees find the nectar because of the colors of the flowers? Could 

there be other reasons that the bees found the nectar? Discuss. 

Note: Remember, we learned from The First Book of Bees that “Scientists have made experiments that prove a 

bee is guided to flowers by their color and their scent” (Tibbets 25) (emphasis mine). 

 

Extension  

Do the same experiment again the next day, but remove the nectar cups. Will bees still 

visit your color cut-outs? Are they attracted to the same favorite color as the previous 

day? 

Do the same experiment yet again, but this time place the nectar cups back out but 

only on gray or black color cut-outs. Do the bees visit despite the lack of color? Tell 

what you think is happening. 

 

  



Which Color Does a Bee Like Best? 

Flower Color Number of 
Bee Visitors 

Other Visitors? What 
Kind? 

Red   

Yellow   

Blue   

Purple/Violet   

Orange   

Green   

White   

Black   

 

 

Notes: Your child can mark the number of bees that visit a certain color in the 2nd column with a short line 

such as used in a tally mark. If the 3rd column is needed, the teacher can write in the name of the visitor and 

your child can use tally marks to keep track of its visits.  


