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TERRARIUMS AND VIVARIUMS 
GRADES 5/6 

Unit Overview 
 
The study of plants and animals in Terrariums and Vivariums provides students with the 
opportunities to observe three different environments: woodland, desert, and tropical.  
Students will assist in building and furnishing three simulated habitats with living 
organisms.  Students will observe the growth and interactions of plants and animals, 
introduce variables, and study the effect of variables on living organisms. The teacher 
may choose to add animals to the terraria, thus turning the terraria - environments for 
plants to vivaria - environments for plants and animals.  Humane treatment of animals 
should be stressed throughout the following learning experiences. 
 

Scheduling 
 

This unit may take from five to ten weeks to complete depending upon the  
goals of the teacher and interests of the students.  Use of the section included in this 
manual called More Ideas may extend the time span of this kit.  For best results, this kit 
should be started in early fall or in the spring.  Notice to teachers who have taught 
the Terraria kit previously: Due to the difficulties reported by many teachers in 
sustaining the bog terrarium, the format has been changed to substitute the bog 
with a tropical habitat. 
 

Materials to be 
obtained locally: Please make one student activity book for each student. 
 
water   paper towels  pencils  stapler reference materials 
small rocks branches  metric ruler  dishpans or pails for mixing soils 
gloves  charcoal  gravel   native soil 
plants  small animals screen  glass jars with lids 
clear plastic boxes   large plastic soda bottle  brass fastener 
tray  graph paper  felt tip markers white paper black paper 
scissors glue   small insects or larva  earthworms 
sowbugs shoe boxes  dechlorinated/distilled water 
 

Three 10 gallon aquariums will be required as enclosures for the terrariums and 
vivariums. The aquariums should be in your classroom and remain there from year to 
year. If you are unable to locate the aquariums in your school, please contact the 
Cattaraugus Allegany BOCES Science Kit Program for replacements.  
 

The plants for the terrariums and vivariums should arrive about one week after you 
receive the terrarium/vivarium kit.  The soil system in each terrarium must be ready 
for the plants when they arrive.  Information Sheets for the setup of each terrarium 
will be found in Learning Experience #3. A small amount of additional soil comes with 
each plant. That soil may be added to the terrarium just before planting.  The plants 
should be established in the terrarium a week or two before the animals arrive. The 
longer the plants have had an opportunity to establish themselves, the less will be the 
chance of the animals uprooting the plants. 
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After the soil system has been setup in each terrarium, students will be waiting for the 
plants and animals to arrive from a biological supply company.  During that time, 
students will observe and experiment with plants they started in Learning Experience 
#1.  Students will also have the opportunity to construct their own small terrarium and 
populate it in Learning Experience #5. 
 
Inside the teacher binder for this kit, you will find a stapled packet of coupons for you to 
order your vivarium animals.  The animals will be sent directly to you in about three 
weeks from a biological supply company.  When you receive your animals, please 
inform the Cattaraugus Allegany BOCES Science Kit Program that your animals 
have arrived. Informing the science program is necessary to begin the shipment 
of crickets to feed animals in the vivarium.  Crickets will be sent to you twice a 
week.  If dead animals arrive from the biological supply company, please inform 
Cattaraugus Allegany BOCES Science Kit Program for replacement animals.  Notify 
the school office that you will be receiving live perishable materials and that you should 
be notified as soon as they arrive. 

 
Humane Treatment of Vivarium Animals 
Stress to students about the humane treatment of all the vivarium animals they will be 
handling.  Supply the animals with proper food, water, and heat. Handle the vivarium 
animals carefully. Keep the terrarium/vivarium clean. 
 
Making Dechlorinated Water 
Before plants arrive, make sure you have dechlorinated or distilled water.  Distilled 
water can be purchased at any food or retail store.  You can make dechlorinated water 
by filling a bucket with tap water and letting it set for a few days.   
 
Collecting 
 
Although plants for each terrarium/vivarium will be provided, your students may enjoy 
contributing small non-endangered plants found near home, especially if they live near 
the woods or a boggy area. Some items may be added to each terrarium. For example, 
climbing sticks for the animals, small decorative rocks, or sun bleached animal bones 
for the desert also adds interest to the terrarium.  If you plan to have the students build 
their own terrariums in Learning Experience #5, student will need to collect glass jars 
with lids, clear plastic jars, clear plastic boxes, or large plastic soda bottles turned 
horizontally. Students will need to bring in a good supply of native soil to fill around the 
roots of each collected plant. 
 
If the student chooses to build their own small woodland terrarium, good plant choices 
would be mosses, ferns, lichens, liverworts, violets, wild strawberries, wintergreen, or 
partridgeberry.   
 
If the student chooses to build their own small desert terrarium, the plants must be 
supplied from home or a plant store, as cacti are not indigenous to our area.  The 
terrarium soil system for the desert should be about half sand and half potting soil.    
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If the student chooses to build their own small tropical terrarium, it may require a trip to 
a garden or plant store.  African violet soil with a bottom layer of pebbles for drainage 
will be a good soil system for small begonias, maidenhair ferns, and other plants that 
like high humidity and heat. 
 
If the student chooses to build their own small bog terrarium, use plants found near the 
bog such as mosses, small blueberry plants, selaginella, and cranberry.  Plant the 
plants in bog soil and sphagnum moss.  Warn students about the dangers of walking 
into a bog.  The soggy sphagnum moss mats in the murky water will not support much 
weight and many people have drowned in bogs.   
 

Caution  
 
Remind students to wash their hands after handling any of the materials in the kit.  Only 
local animals and plants should be returned to the local environment. 
 

About the Format 
 
Each learning experience is numbered and titled.  Under each title is the objective for 
the learning experience. 
   
Each learning experience page has two columns.  The column on the left side of the 
page lists materials, preparations, basic skills processes, evaluation strategy, and  
vocabulary. The evaluation strategy is for the teacher to use when judging the student’s  
understanding of the learning experience. 
 
The right column begins with a “Focus Question” which is typed in italicized print.  The 
purpose of the “Focus Question” is to guide the teacher’s instruction toward the main 
idea of the learning experience.  The “Focus Question” is not to be answered by the 
students.  The learning experience includes direction for students, illustrations, and 
discussion questions. These discussion questions can be used as a basis for class 
interaction. 
 

Background Information 
 
Terraria  
Terraria can help students understand ecosystems, habitats, food chains, plant and 
animal interdependence, and life cycles.  Three ecosystems will be modeled in this kit.    
A ten gallon aquarium will be use to construct the model ecosystems.  The desert 
terrarium best simulates the semi-arid conditions of the desert and should be covered 
with the aquarium screen lid.  The woodland and tropical terraria should be covered with 
plastic wrap and secured with the screen lid. The plastic wrap will keep the humidity 
higher in the woodland and tropical terraria. Opening the terraria cover or turning back 
the corner of the plastic cover and letting water evaporate can remove condensation on 
the sides of the terrarium.  The cover should also be opened if excess heat builds up 
inside the terraria. 



 5

Plastic covered terrariums do not need to be watered as frequently as potted plants in 
an open environment.  Therefore, do not supersaturate the soil in a terrarium.  
Woodland soil and tropical soil should remain moist but not soggy.  Remove dead 
leaves to prevent mold from growing inside the terrarium.  Plants can be pinched back 
by removing the newest buds at the tip of the plant.  Pinching back will keep the plants 
shorter and more full.  Place the terrarium in medium to bright light and keep the soil 
moist.  Avoid direct sunlight. 
 
Specific instructions for soil system, plants, and animals for each terrarium will be found 
on the information sheets for each of the three environments in Learning Experience #3. 
 
Plants in the Terrarium 
 
Woodland Plants 
Woodland plant sets contain small plants representative of those found in the woods.  
Woodland plants included are mosses, ferns, lichens, and spike moss.  All of these 
plants are well-suited to humid shaded conditions as provided in the woodland 
terrarium.   
 
Desert Plants 
Desert plant sets contain small representatives of those found in the desert.  All of these 
plants are well-suited to semi-arid conditions as provided in the desert terrarium.   The 
cacti and succulents are found where there is a combination of intense sunlight, low 
humidity, hot, dry winds, and little rainfall.  In order to adapt to these conditions, the 
cacti and succulents have acquired the ability to store water in their stems and fleshy 
leaves.  The cacti have developed a small surface area compared to the total volume.  
The spines, which are modified leaves, serve to absorb and reflect light and heat, 
keeping the surface of the stem as much as 200F cooler than it would be without the 
spines.  Specialized stomates can close during the day to cut down on transpiration.  
Because of all these adaptations, especially the ability to conserve water, the growth of 
cacti and succulents are slow when compared with that of other plants and any slight 
change to the climate would mean extinction for many types of cacti and succulents. 
 
The desert plant set is the easiest one to assemble and needs a minimum of care once 
set up.  After placing the desert soil system in the aquarium, simply arrange the plants 
to create a natural looking setting.  Some teachers like to set the cacti pot into the soil.  
This prevents the desert plants from being uprooted when the animals are introduced 
into the terrarium.  Since these plants are adapted to the semi-arid conditions it is not 
necessary to place a cover over the terrarium.  The plants do best when getting at least 
four hours of direct sunlight each day.  Water them only when they are very dry. 
 
Tropical Plants 
This terrarium assortment does very well in medium light conditions away from hot 
sunlight.  The English ivy, maidenhair fern, begonia, and coleus are native to the tropics 
and do very well given the humidity and warmth a terrarium provides. The tropical plant 
set will do well in any spot in the terrarium. Arrange each plant so that all can be easily 
viewed.   
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Classifying Plants 
Scientists who study plants are called botanists.  Botanists classify plants based on the 
plants complexity.  Only organisms that can produce their own food in photosynthesis 
can technically be called plants. Although they can make food, very basic plants like 
algae and moss do not have tubes to carry the food.  They are called non-vascular plant 
and are low in plant hierarchy.  Ferns are more complex than algae and moss because 
they produce spores.  The simplest plants reproduce asexually by spores.  The spores 
will grow into new plants if they land in conditions that are perfect.  Many spores are 
produced but few survive.  Plants that produce seeds are considered to be on a higher 
level than spore bearing plants.   
 
Gymnosperms are a class of plants that do produce seeds but the seeds are not 
formed in a flower nor enclosed in a fruit.  Cone bearing plants (conifers) are 
gymnosperms.  More complex plants make seeds in flowers.  These plants are called 
angiosperms.  All angiosperms are either monocots or dicots. 
 
Dicot and Monocot 
Dicots have seeds that have two parts, like a bean seed.  The outside covering of the 
seed is the seed coat.  If you look closely at the seed coat, you can see a division going 
down the middle of the seed.  If you opened the seed at that division, you will see the 
tiny plant, the embryo, and two large parts of the seed that are called cotyledons.  "Di" 
means two in Greek.  Because the bean seed has these two parts, it is a dicotyledon 
or dicot for short.  Most flowering plants are dicots.  Other characteristics of dicots are a 
taproot, leaves with branching veins, a circular pattern of stem tubes, and petals in 
multiples of four or five. 
 
Monocot seeds have only one cotyledon.  "Mono" means one in Greek.  The corn plant 
is a monocot.  The corn seed will not split like the bean seed.  It stays in one piece.  
One cotyledon surrounds the embryo.  Other monocot characteristics are fiberous roots, 
long parallel veined leaves, scattered stem tubes and petals that number three, six, or 
nine.  Grasses, daffodils, lilies, tulips, trilliums, and gladiolas are examples of monocots. 
 
Plant Life Cycle 
Often the plant life cycle is divided into four parts: fertilization, germination, growth, and 
death.   
 
Fertilization 
A description of a plant is life cycle of most common plants starts with the flower, the 
reproductive structure of the plant.  For example, the bean flower has both male (sperm 
produced parts) and female (egg produced parts) in the same flower.  Some plants such 
as the corn plant may have separate male and female flowers on the same plant.  The 
male anther of the plant produces grains of pollen, each which contain a sperm cell.  
The ovary located at the bottom of the female pistil contains eggs inside an ovule.  
The pollen from the male anther must reach the top of the female pistil, the stigma.  
The stigmas are like doorways to the ovary.  Insects, winds, or water, depending upon 
the plant and its structure, may carry the pollen.  Next, the sperm cells in the pollen 
grain must get to the egg cell in the ovule.   The pollen grain grows a microscopic tube 
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that bores through the pistil and carries the sperm to the egg.  Most flowers contain 
many ovules so the number of pollen tubes growing through the pistil could be many. 
 
When the eggs have been fertilized, many changes occur in the flower.  The petals dry 
up because they are no longer needed to attract insects to the flower.  The ovary grows 
and develops into a fruit.  The fertilized egg develops into the small embryo plant (what 
you see when you open a bean seed).  The rest of the ovule develops into the 
cotyledons.  The cotyledons serve as food for the embryo plant.  The ovule is now a 
seed inside the fruit of the plant, which was once the ovary. 
 

In other words, when you look at a string bean pod, you are looking at the fruit of the 
plant, which was once the ovary of the flower.  Inside are the beans, once the ovules, 
which are the plant’s seeds with the embryo plant inside it and two cotyledons to 
nourish it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Most plants produce a large number of seeds because so few seeds survive.  In order 
for a seed to survive, it must be carried away from its parent plant.  Sometimes seeds 
drop from a parent plant and take root.  The parent plant and the seed compete for 
space and light.  Seed dispersal helps prevent too many seedlings from growing in a 
small area near the parent plant.  Many seeds have wings or hairs that allow them to be 
carried away from the parent plant by the wind.  Plants that grow along the bank of a 
lake, stream or along the ocean shores often have seeds that will float in water.  The 
seeds have tough husks and air spaces inside to help them float.  A coconut is a 
floating seed.  Other seeds have sharp hooks, which stick to furry coats of animals and 
drop off the animal some distance away from where they originated.  Animals can also 
help disperse seeds by eating the fruit of a plant and then passing the seeds through 
their bodies and dropping the seeds in a new location.   
 
 

Embryo leaves 
Radicle (embryo root) 
 
Cotyledon (stored food 
for new plant)

Bean pod (fruit)
 
Maturing ovules 
(seeds) 

 
Sperm  

Root

First true 
leaves 

Cotyledons

Flower

Ovules (each
contain an egg)

Petal Pistil 
(female)

Anther 
(male) 

Ovule with 
egg 

Pollen tube
Pollen  
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Germination begins when the seed begins to grow (sprout).  A dry seed will stay 
dormant until it is soaked in water.  Then it begins to germinate.  The cotyledons store 
food for the embryo or baby plant inside the seed.  When the seed starts to germinate, 
the first part that comes out is the main root.  The skin starts to split and the tiny shoot 
straightens, carrying the cotyledons with it.  The main root gets bigger, side roots, and 
leaves appear. Seeds have particular requirements if they are to germinate 
successfully.  Two that are particularly important are warmth and moisture.   
 
Growth and Death 
After the plant breaks through the soil, its parts will grow and develop components to 
help the plant prosper until it can again reproduce.  The main parts of a plant are the 
roots, the stem, the leaves, and the flower.   
 
Many plants complete their life cycles in one growing season and die when the weather 
changes and/or they loose their chlorophyll.  These plants are called annuals.  Beans, 
zinnias, and corn are examples of annuals.  Some plants germinate and grow roots, 
stems, and leaves in one growing season but do not produce flowers to reproduce until 
the second growing season.  These plants are called biennials.  Pansies, hollyhocks, 
and carrots are examples of biennials.  Perennials are plants that stay alive for more 
than two years.  Peonies, daisies, and trees are some of the many varieties of 
perennials.   
 
Eventually all plants die and decompose.  The nutrients from plant decomposition helps 
the plant life cycle begin again. 
 
Plant Parts 
The functions of roots are to anchor plants, to absorb water and nutrients from the 
surrounding soil, and to store food.  Plant root systems may vary in several ways.  
Taproots are large central roots that grow deep into the soil.  Smaller roots extend from 
this central root. A carrot root is an example of a taproot.  Fibrous roots obtain more 
surface water. They are shallow roots that are spread over a wide area.  Fibrous roots 
branch outward and have a threadlike appearance. Grass roots are fibrous roots.  When 
a seed begins to grow, the roots always grow first.  Gravity causes the roots to grown 
downward towards the earth.  This is called geotropism.  Phototropism encourages 
the stems to grow upwards towards the sun.  When you eat foods that are considered 
roots, they sometimes taste sweet because roots store food in the form of sugar and/or 
starch for the plant to use to grow new leaves and flowers. When we eat the roots, we 
are eating the food that the plant has stored for itself.  Roots, like carrots, are pulled 
from the ground before more leaves and flowers are produced by the plant.   
 
 
 
 
 
 
 
 
 
 

Taproot 
Fibrous 
Roots 
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Stems 
Stems serve many functions. One function is to support the plant parts that are above 
the ground. The stem holds up the plant toward the sun so the plant can receive the 
light energy it needs to make food.  Some plants have stems that are soft and green. 
Others have stems that are thick and hard, like the trunk of a tree.  The most important 
function of a stem is to serve as a transport system in plants. Small tubes, called xylem, 
from the roots go up through the stems.  Water and minerals are carried from the roots 
to the leaves of a plant.  Food made in the leaf moves in the stem through tubes called 
phloem, to other parts of the plants.  Some stems are specialized organs used to store 
food.  Asparagus is an example of this food storing stem. 
 
Leaves 
Leaves are the main part of the plant where food is made by photosynthesis.  Leaves 
have their own distinct and unique leaf patterns.  Plants can be identified by their 
leaves. Vein patterns of a leaf can be divided into three large groups: broad leaves, 
needle leaves, and narrow leaves.  Edges of broad leaf plants can be smooth, serrated, 
lobed, wavy, fine-toothed, or a combination of several edge types. Leaves from 
deciduous trees can be grouped according to their growth patterns.   
 
Flowers 
A flower is the reproduction structure of most seed-bearing plants.  Flowers have 
specialized male and female parts.  The stamen is the male part of the flower and pistil 
is the female part of the flower.  The stamen consists of a filament and an anther.  The 
pollen grows on the anther.  The pistil produces the seed for a plant.  It includes a 
stigma, style, and ovary.  The stigma is a hollow, sticky opening at the top of the pollen 
tube (style tube) that connects to the ovary at the base of the tube.  The pistil is usually 
in the center of the flower inside the petals and sepals.  The ovary develops into a fruit 
to protect the seed. The colorful petals of the flower and the flower’s smell attracts 
animals.  They are able to land on the sepals of the flower.  The sepal also protects the 
flower when it is a bud.  When an ovule inside the ovary is fertilized by a pollen grain, it 
can develop into a seed.  Pollination occurs when pollen from a flower’s stamen comes 
in contact with the pistil of the flower.  Cross pollination occurs when the pollen from 
one flower comes in contact with another flower of the same species.  Bees, birds, and 
the wind are responsible for pollination and cross pollination. 
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Edible Plants 
Plant Uses 
Plants provide our earth with oxygen and beauty.  They hold back our soil from wind 
and water erosion.  Raw materials for building homes, furniture, and fabrics, (ex. cotton 
or linen) come from plants.  But plants are most commonly thought of as a source of 
food.  Plants are basic to the food chain because they use the sun's energy to produce 
food.  Thus, plants are called producers.  Animals, like us, are called consumers 
because we consume energy from various parts of plants.  Plants supply us with 
minerals from the soil.  Also they fertilize the soil through decay.  Thus allowing the 
cycle of life to continue. The following chart on the next page shows that we eat many 
parts of plants: 

Parts of a Flower  

Stem

Ovary 
Sepal

Ovules with 
seed

Pollen Tube

Petal

Stamen 
(anther attached 

to filament) 

Pollen Grains 
Stigma 

Style  
Pistil 
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Roots Stems Bark Leaves Flowers Fruits 
(Ovaries) 

 

Fruits 
without 
edible 
 seeds 

Seeds 

Beets Asparagus Cinnamon Basil Artichoke Allspice Apple Beans  
 

Carrots Celery  Spinach  Broccoli Banana Cherry Corn 
 

Garlic Rhubarb  Cabbage Cauliflower Pumpkin  Orange Dill 
 

Ginger Broccoli 
(stems) 

 Kale Cloves Eggplant Peach Mustard 
 

Radishes Potatoes 
(tuber - 
undergroun
d stem) 

 Oregano  Green beans Plum Nutmeg 
 

Turnip   Parsley  Hot pepper  Nuts 
 

Sweet 
Potatoes 

  Lettuce   Grapes  
 

 Peas  

 
 

  Tea   Cucumber  Poppy 
 

     Berries   Coconut  

 
Photosynthesis 
Photosynthesis is the process by which sunlight is turned into energy for the plant by 
the leaf.  Although all green cells produce food, the leaves are the main food factories 
for the plant.  Chloroplast cells contain chlorophyll. These green cells are usually found 
on the top surface of leaves and are exposed to sunlight. The chlorophyll stores and 
holds the energy from the sunlight.  Stomata cells are located on the underside of a 
leaf, the side not facing the sun. Stomata cells regulate evaporation (transpiration).  
Air and water vapor come in and out of the leaf cells through the stomata cells.  The 
chlorophyll in the chloroplast cells allows water and carbon dioxide from the stomata 
cells to combine and form a molecule of sugar.  Energy is stored in the sugar molecule 
for the plant. The hydrogen atoms combine with carbon dioxide, which forms a sugar, 
thereby leaving oxygen atoms left over as a by-product.  Oxygen is released into the 
atmosphere.  
 
As mentioned above, chlorophyll is the chemical in leaves that makes them green. 
When photosynthesis stops in the fall, the leaves stop producing chlorophyll.  That is 
when we begin to see the colors in the leaves.  The colors were there all the time we 
just could not see them behind the chlorophyll. The yellow color is from xanthophyll, 
orange is carotene, anthocyanin makes leaves red and purple, and tannin makes the 
leaf brown. Eventually, the base of the stem where the leaf is attached to the tree grows 
weak.   When the wind blows, the leaf breaks off the stem and falls to the ground. 
 
Respiration 
Respiration is the process by which living things use oxygen to release energy in food.  
This process takes place in the cells of all living things.  When oxygen is combined with 
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sugar (food), energy is released.  This energy is used to carry out life processes in the 
cells.  Carbon dioxide and water vapor are given off as waste products.  The process of 
respiration is the opposite of the process of photosynthesis.  Plants can use the waste 
products of both processes to sustain themselves. 
 
Classification of Animals 
The Classification of Animals Poster that is provided in this kit will be very useful in 
helping students understand classification in the animal kingdom.   
 
Invertebrates 
Invertebrates are simpler animals with no backbone.  Of the animals used in this kit, 
four are invertebrates.  They are earthworms, hermit crabs, isopods, and crickets.  
Earthworms are from the segmented worm phylum.  Hermit crabs and isopods 
(sowbugs) are crustaceans.  Crickets are insects.  Crustaceans and insects are from 
the arthropod phylum.   
 
Segmented Worms 
Segmented worms are the most complex worms and include earthworms, leeches, and 
many types of seaworms.  Their bodies are divided into many small, ring-like sections, 
or bands called segments.  The head and tail segments have specialized parts. 
 
Earthworms  
The earthworm's digestive system is a continuous tube with organs for storing, grinding, 
and chemically breaking down food.  Blood is pumped by five tube-like hearts.  The 
blood carries digested food and oxygen from the skin to all of the worm's cells.  A simple 
nervous system responds to light.  Earthworms can move in all directions because they 
have two layers of muscle.  One layer circles the worm and the other runs lengthwise.  
The tiny bristles on the worm’s bottom surface help it move.   
 
Most segmented worms produce both eggs and sperm.  Fertilized eggs are left in a 
membrane in the soil.  Young earthworms hatch in about two weeks.  Earthworms can 
also regenerate body parts.  The front half will regrow the rest of its body.   
 
Earthworms are important to the environment.  They loosen and aerate soil as they feed 
on decaying matter.  They are decomposers.  Worms are also important food sources 
for birds and other animals. 
 
Crustaceans 
Crustaceans are arthropods.  They have jointed legs, segmented bodies, and a hard 
exoskeleton.  In a process called molting, arthropods must shed their exoskeleton and 
grow a new one when they outgrow the old one.  During molting, arthropods are 
vulnerable to attack.  Crustaceans have four or more pairs of legs, two pairs of 
antennae, and two main body parts.  (The head and thorax are fused.)  Many 
crustaceans like lobster, crabs, crayfish, and water fleas live in the water.   
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Land Hermit Crabs 
Nocturnal scavengers of the beaches of the Caribbean and Florida Keys, these crabs 
consume fruit, vegetables, grain, seeds, meat, and decaying wood.  Land hermits live 
on land and in the trees except for a brief visit to the ocean each year to spawn.  The 
shells they carry for protection are shells of ocean or land mollusks, which they will 
exchange for larger shells as they grow. 
 
Land hermit crabs are clean, odorless, easily cared for and may be kept as a pet for 
many years in a vivarium with 2" of gravel, pieces of decaying branches for climbing, 
and an assortment of seashells for future occupation.  A heavy shallow dish of fresh 
drinking water should always be available and the crabs should be fed coconut, dry dog 
or fish food, uncooked oatmeal, apple, or whole wheat bread.  The crabs prefer a warm 
dry cage with a moist atmosphere (70° to 80°F, 21° to 27°C). 
 
Land hermit crabs are not aggressive; they ignore each other.  The smaller crabs may 
be handled without difficulty, but larger crabs should be handled with care.  To remove a 
"hanging on" crab from your finger, run warm water over it until the crab releases hold of 
your finger.  NEVER TRY TO REMOVE A CRAB FROM ITS SHELL.  They will leave 
their shells to look for a new one when they molt. 
 
Terrestrial Isopods 
Sowbugs or woodlice hide in dark damp areas in gardens, woods, or barns during the 
day and are active feeding on decayed vegetation during the night hours.  Sowbugs are 
flat, gray-brown, clearly segmented, and roll in a ball when frightened like a tiny 
armadillo.  Young develop in a brood pouch as in the aquatic isopods.   
 
Sowbugs are easily maintained in a classroom in a covered aquarium with several 
inches of humus, and assortment of flat stones, and damp rotted wood.  Vegetable 
scraps or cereal added once or twice a month provide a sufficient food supply.   
 
Sowbugs can be used to feed frogs and toads or for many interesting behavioral 
experiments.  Sowbugs can be identified by marking them with non-toxic paint which will 
be lost when they next molt. 
 
Insects  
Insects make up the largest group of the animal kingdom.  An insect is an animal that is 
divided up into three parts: head, thorax, and abdomen.  It is a six-legged animal with 
three pairs of legs on each side of its body.  The skeleton (exoskeleton) of an insect is 
on the outside of its body, just the opposite of other animals. Insects begin their life as 
eggs.   
 
Crickets 
Crickets are insects.  Like other insects, crickets have six legs and their bodies are 
divided into three main sections.  These sections are the head, thorax, and abdomen.  
The head includes the brain, mouth, antennae, and eyes.  The legs and wings are 
attached to the thorax section.  In the abdomen, food digestion, breathing, and mating 
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takes place.  Crickets have two projections half the length of their body, which project 
rearward from their abdomen.   
 
Crickets are easily maintained in a classroom in a covered aquarium.  Cricket food is 
supplied in the kit for feeding your crickets. Crickets can be used to feed anoles, land 
newts, frogs, and toads. 
 
Vertebrates 
Vertebrates have an internal skeleton including a spinal column.  Of the animals used in 
this kit, four are vertebrates.  They are anoles, tree frogs, common toads, and land 
newts.  Anoles are reptiles.  Tree frogs, common toads, and land newts are amphibians. 
 
Reptile 
Reptile is a word that means “animal that crawls,” and they differ in size and shape.  
Lizards, turtles, snakes, alligators, and crocodiles are all reptiles.  Reptiles are cold-
blooded vertebrates.  They can lie in the sun to make their body temperature rise.  
They also hibernate during cold or very warm weather.  They breathe by means of lungs 
and commonly have an outer covering of dry, thin scales or a hard, thick shell or hide.  
Some reptiles, such as alligators, lizards, and turtles, have legs. Others, such as 
snakes, do not have legs but slither about using the muscles in their bodies.  Most 
reptiles hatch from eggs that are laid on or in the ground.  After hatching, most newborn 
reptiles receive very little parental care.   
 
Turtles are reptiles with hard, bony shells. When danger approaches, a turtle draws in 
its head, legs, and tail into its shell.  Turtles are able to live on land or in water and they 
feed on plants or on other animals.  Crocodiles and alligators live in shallow water in 
tropical or semitropical areas.  They have long, powerful tails and webbed feet for 
swimming and walking on soft ground.  These reptiles feed on small animals and 
swallow their food whole.  Lizards are found in water, on land, in trees, and 
underground.  They have four legs and a tail.  Many are brightly colored and are able to 
change their color for camouflage.  There are many types of snakes.  One group called 
constrictors (boa, python, and anaconda) kill their prey by squeezing it. Some snakes 
(coral snake, rattlesnake) are poisonous. These snakes are called vipers.  However, 
most snakes are harmless and feed on insects, mice, frogs, birds, and other snakes.  A 
snake’s jaw expands to allow it to swallow prey larger than itself.  Snakes shed their 
skins several times a year.   
 
Anoles 
Anoles are a type of lizard.  Lizards, snakes, turtles, crocodiles, and alligators are 
reptiles.  Since reptiles are cold-blooded, they need to be warmed by their environment.  
A light bulb near the vivarium may be necessary to attain adequate heat.  Temperatures 
between 24°C and 30°C in the vivarium are sufficient.  Lizards need a small amount of 
sunlight or its equivalent everyday, but do not allow the aquarium to get too hot if it is 
set in sunlight.  They should be able to choose sun or shade if they are near a window.  
Anoles feed on insects such as crickets.  Other small insects or larvae are good 
additions to their diet. Anoles will lick the water from plants and from the sides of the 
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aquarium if given the opportunity.  A sandy base is ideal for anoles.  Anoles need tree 
branches and stones for climbing and resting. 
 
Amphibians 
Amphibians are vertebrate animals who spend part of their life on land and part of their 
life in the water.  Amphibians include species of frogs, toads, and land newts.  
Amphibians are cold-blooded animals.  Most reproduce once a year.  The young are 
often very different in appearance from the adults.  Most female frogs lay their eggs in 
the water, where the eggs float on the surface in a jelly-like mass.  When the eggs 
hatch, young amphibians called tadpoles emerge.  As the tadpole develops, gills appear 
and the tadpole feeds upon small water plants. Later, the gills disappear and lungs 
develop so that the animal can soon live on land. Hind legs then appear, the tail 
becomes shorter, and front legs develop. The amphibians that live in water have 
webbed feet for swimming and smooth, moist skin. Most amphibians that live on land 
have a rough, dry skin.  During cold months, many amphibians hibernate by digging 
into the soil or muddy bottom of lakes or streams. They may also estivate when it gets 
too hot.   
 
Frogs and toads differ in appearance.  Frogs are usually slender, while toads are 
broader and have shorter legs.  Frogs have a smooth, moist skin and live mainly in 
water.  Toads have a dry skin covered with bumps and live mainly on land.  The hind 
legs of both are long and muscular for leaping or swimming. Both feed on insects, 
spiders, and worms.  The tongues of frogs and toads are fastened in the front of their 
mouths so they are able to stick out their tongue and capture their prey.   Salamanders 
and newts possess tails, which other amphibians do not.  A newt is a type of 
salamander, but it is smaller in size.  Its tail is also flatter than that of the salamander.  
Salamanders and newts can replace their body parts by regrowing them if they are lost.  
These animals eat slugs, insects, and grubs.   
 
Green Tree Frog 
Tree frogs are a type of amphibian.  Tree frogs are resilient but it cannot withstand long 
periods of cold temperatures.  A light bulb near the vivarium may be necessary to attain 
adequate heat.  Temperatures between 20°C and 24°C in the vivarium are sufficient.  
Tree frogs feed on insects such as crickets.  Other small insects or larvae are good 
additions to their diet.  Tree frogs will lick the water from plants and from the sides of the 
aquarium if given the opportunity.   A shallow dish with water should be available all the 
time.  The water must be changed on a daily basis as tree frogs sometimes defecate in 
the water.   
 
Toad  
Toads are a type of amphibian.  Toads can tolerate cooler and warmer conditions well 
but keeping them at room temperature with no additional heating works.  Toads feed on 
insects such as crickets.  Other small insects or larvae are good additions to their diet.  
Toads will lick the water from plants and from the sides of the aquarium if given the 
opportunity.   A shallow dish with water should be available all the time.  The water must 
be changed on a daily basis as the toads sometimes defecate in the water.   
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Land Newts 
Land newts are a type of amphibian.  Land newts require high humidity and cool 
temperatures.  Temperatures between 18°C and 21°C in the vivarium are sufficient.   
Land newts feed on insects such as crickets.  Other small insects or larvae are good 
additions to their diet.  Land newts will lick the water from plants and from the sides of 
the aquarium if given the opportunity.  Land newts need tree branches and stones for 
climbing and resting. 
 
Habitats/Ecosystems 
Where an animal or plant species lives is called its habitat. All members of a species 
that live together in an area are called a population.  This population interacts with 
other species that live in an area competing for food and territory, as well as avoiding 
enemies.  The group of relationships that exist between all populations of organisms 
that live in one area is called a community.  The interaction between the living species 
of the community (biotic factors), such as plants, animals, bacteria, and the abiotic 
factors (non living), such as humidity, temperature, air quality, soil, climate and water is 
the ecosystem.  Even though ecosystems can be very large and complex, every 
organism plays an important role in transferring energy and recycling nutrients.  The 
role an organism plays in an ecosystem is called its niche.  An organism’s niche and it’s 
habitat are closely related.  Many organisms have different niches but play similar roles 
in the ecosystem.  For example, all plants of an ecosystem collect sunlight (light energy) 
and convert it into sugars (chemical energy). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The ecosystem has been defined as the most complete organism in nature.  Ecology is 
the study of ecosystems and their relationship to each other.  It tells us that everything 
is related to or dependent upon everything else for survival.  Ecosystems can be 
defined by different scales or sizes.  It could be as small as a puddle or as large as a 
forest.  In an organized environment, all parts exist in delicate balance. Healthy 

 



 17

ecosystems are biodiverse, or they contain many different species of plants and 
animals in one area.  
 
An ecosystem is constantly changing in some way.  For example, warmer water may 
reduce the plankton that feeds larger organisms.  Without even knowing it, humans take 
things out and add things to the ecosystem that change or damage it.   Our actions can 
create long strings of consequences.  Natural disturbances, however, are common and 
important to a healthy ecosystem.  Recovery from these disturbances regulates energy 
flow and maintains diversity. 
 
Food Chains 
Food chains provide the energy for all living things to survive.  Energy is needed by all 
organisms to carry out daily activities.  There are four main parts of a food chain and 
plants are the base.  All green plants are called producers.  The sun provides energy 
for everything on the planet, however, plants are the only things on earth that turn 
sunlight into food.  This process is called photosynthesis.  Photosynthesis means “put 
together using light”.  Plants use the sun to turn carbon dioxide from air and water into 
food.  Every aerobic organism is dependent on plants for oxygen which is a waste 
product of photosynthesis.  Because plants make their own food they are also known as 
autotrophs. 
 
The second part of the food chain is made up of the consumers.  Consumers are every 
organism that eats something else.  There are 4 types of consumers.  Herbivores are 
consumers that eat only plants (“herbi” =plant).  They are also the primary consumers.  
Some examples of herbivores are many birds, rabbits, many lizards, and many insects.  
Carnivores are a secondary consumer.  These animals only eat other animals 
(“carne”=meat).  Some examples of carnivores are lions, dogs, sharks, and foxes.  
Omnivores eat producers, herbivores, carnivores, and other omnivores.  For example, 
humans, apes, many lizards, and some birds fall into the omnivore category.  
Scavengers feed on dead organisms and give the nutrients from the dead bodies back 
to the environment.  Vultures, many insects, and sometimes hyenas and coyotes fall 
into the scavenger category.  Decomposers, like bacteria and fungi, convert dead 
matter into gases (carbon, nitrogen) to be released back into the air, soil, or water.  
Without decomposers, producers would run out of nutrients to grow.  The decomposers 
recycle the nutrients to be used again by the producers.  
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Energy of the herbivore is then transferred to higher order consumers.  So food chains 
start with producers then move on to the first or primary consumer, which is an 
herbivore or omnivore (rabbit, cow, etc).  The second or secondary consumer is the 
predator of the first consumer and the first consumer becomes its prey.  This secondary 
consumer is usually a carnivore.  Tertiary consumers eat secondary consumers and so 
on.  Decomposers are last in food chains.   
 

 
Each organism in an ecosystem has a place in the food chain based on what it eats.  At 
the top of the food chain is the apex predator. 
  

Apex predator 
Tertiary consumer 

Secondary consumer 
Primary consumer 
Primary producer 

 
Most consumers have more than one food source.  One animal that is involved in many 
food chains that overlap forms a food web.  The more links in a food web of an 
ecosystem the more stable it is.  
 
We have already mentioned that producers collect solar energy and convert it to 
chemical energy through photosynthesis.  Chemical energy that is stored in the roots 
and seeds is called food energy.  Food energy is first used by plants for their own 
functions; therefore, energy is used up.  The plant energy is transferred to the first 
consumer that eats the plant.   
 

crab 
(primary 

consumer)

fish 
(secondary
consumer) 

sun 
algae 

(primary 
producer)
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Pesticides put food chains in danger.  It may break a link in the chain.  All organisms 
above that link are in threat of extinction.  Hunting animals to extinction is another 
danger.  All animals above that animal in the food chain are also threatened.   
 
Soil 
Soil is a thin layer on top of land surfaces.  This layer is called the pedasphere.  Soil 
systems holds nutrients and water for plants and animals.  Water is filtered and 
cleansed as it flows through soils, and soils affect the chemistry of the water.  The 
amount of water soil contains is an important characteristic.  Dry soil, not covered by 
vegetation, blows away due to the wind.  If the ground is too soggy, crops are not able 
to grow, nor can the soil hold up a structure.  The rate water flows into the soil 
determines how much water will runoff during a rainstorm.  Dry, porous soils can absorb 
a large amount of rain, but soil that is saturated will most likely result in flooding.   
 
Soil moisture combines with other soil properties to determine the type of plants that will 
grow there.  Soil acts as a sponge and holds water for uptake by roots of plants. 
 
Soil for growing plants should have 45% minerals (with a mixture of sand, silt, and clay), 
5% organic matter, 25% air, and 25% water.   
 

Clay, Silt, Sand, and Gravel 
Sand and gravel are generally found as unconsolidated natural accumulations of 
rounded rock and mineral fragments. Unlike other mineral resources such as gypsum, 
salt, limestone, dolomite, clay, shale, and coal, which are defined on the basis of 
composition, sand and gravel are defined on the basis of particle size. Sand consists of 
rock or mineral particles ranging in size from 0.002 to 0.08 inch or 0.05 to 4.0 mm in 
diameter, and gravel consists of particles ranging from 0.08 to 4 inches or 4.0 to 102 
mm in diameter.  
 
Geologists commonly further define sand and gravel and larger rock particles as:  
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Fragment Inches  Metric 
Clay below 0.0002 inch below 0.005 mm 
Silt 0.0002 to 0.002 inch 0.005 to 0.05 mm 
Fine Sand 0.002 to 0.02 inch 0.05 to 0.5 mm 
Medium Sand 0.02 to 0.04 inch 0.5 to 1.0 mm 
Coarse Sand 0.04 to 0.08 inch 1.0 to 2.0 mm 
Very Coarse Sand  0.08 to 0.16 inch 2 to 4 mm  
Pebbles  0.16 to 2.5 inches 4 to 64 mm 
Cobbles  2.5 to 10 inches 64 to 256 mm 
Boulders  over 10 inches over 256 mm 

 
Sand particles may be eroded fragments of rock formations and shell material in coastal 
and former coastal areas.  Sand particles range in chemical and mineralogical 
composition.  They are as variable as the rocks from which they are derived. Some 
sand and gravel are crushed from quartz or quartz conglomerates.  
 
Soil Texture 
The texture is how the soil feels and is determined by the amount of sand, silt, and clay 
particles in soil.  Sand is the largest particle size group and feels gritty to the touch. Silt 
is the next size group and feels smooth or floury.  Clay is the smallest size group and 
feels sticky and hard to squeeze.  The actual amount of sand, silt, and clay size 
particles in a sample is the particle size distribution.  
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Learning Experience 1: Planting And Germinating  
                                         Seeds 
 
Objective:  Students will plant and germinate seeds to provide plants for  
                   observation and experimentation during later learning experiences. 
 

What does a seed need to germinate? 
 

Discuss with students experiences they 
have had growing seeds and what 
seeds need in order to grow. Remind 
students that the plant's seeds contain 
the tiny embryo and the stored food 
(cotyledons) wrapped in a seed coat.  
When the seed is warm enough and 
moist enough, the embryo will sprout or 
germinate. Students should understand 
that light is not necessary for 
germination. However, sufficient heat 
and moisture are. 

 
Session 1 
Demonstrate the set up of a germination 
bag with a bean seed, corn seed, and 
radish seed.  Place two layers of wet 
paper towels in a ziplock bag.  Make a 
line of staples 4 cm from the bottom.  
Place one of each type of seed in the 
ziplock bag so they rest on the staples.  
Seal the ziplock bag and tape it to the 
window.  Add water to the paper towel 
as needed.   
 
Direct the student groups to setup their 
own germination bags. Use the masking 
tape to identify student’s germination 
bag.  Direct the students to observe the 
germination of the seeds.  
 
Students should record the progress of 
the germination of each seed on the 
activity sheet for Learning Experience 
#1 in the Terrariums and Vivariums 
Student Activity Book. Students should 
keep a record of the date they observed 
the germination bag. 

Materials:  
For each group of 3 students: 
3 Terrariums And Vivariums Student 
Activity Books 
Bean seeds  
Corn seeds 
Radish seeds 
3 quart ziplock bags 
3 9 oz clear plastic tumblers 
Water* 
Paper towels* 
Pencils* 
 
For the class: 
Masking tape 
2 bags potting soil 
Gravel 
Stapler*  
 
*provided by teacher 
  
Preparation:   
Read background information on pages 
5-12.   Review the parts of a plant and 
the life cycle of a plant with the students.  
Presoaking the seeds in water for 24 
hours used in Session 2 will speed up 
the germination process.  Seeds may 
start to rot if soaked more than 30 hours.
 
Basic Skills Development:  
Listening 
Speaking 
Record keeping 
 
Evaluation Strategy:   
Students will plant and germinate seeds 
for observation and experimentation later 
in the unit. 
 

Vocabulary: 
germination         embryo 
variable       cotyledon 
sprout 
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Learning Experience 1 continued 
Page 2  
 
        Germination Bag 

 

 
 
 
 
 

 
 
 
 
 
 
 
Discussion Questions: 
What does a seed need to germinate? 
What does a plant need to grow? 
 
Session 2 
Explain to the students that in later learning experiences students will be designing their 
own plant experiments. Each plant created in this learning experience will be important 
later and proper care of each plant is required. Students should be directed to think 
about a variable for a plant experiment to be used in later learning experiences. 
 
Each group of three students will chose one type of seed to plant. Balance the number 
of groups and seed types selected so that a nearly equal number of tumblers for each 
type of seed will result. 
 
Each group should plant three to four seeds of their selected type in each of three 9 oz. 
plastic tumblers. Place a layer of pea-sized gravel in the bottom of the 9 oz. plastic 
tumblers. Explain that the gravel in the bottom of the tumbler is for drainage of excess 
water. Fill the remainder of the tumbler within 3 cm of the top with potting soil. Assist the 
students in planting of their selected type of seed. Plant the seed twice as deep as they 
are wide. Use the masking tape to identify the student’s plant.   
 
Keep the tumblers well watered and in a sunny warm place. Plants will begin to sprout 
in a few days to weeks. Students should record changes in the seeds or plants and 
record  

Towel

Staples

4 cm

Folds  

Clear 
Plastic 
Bag 

Seeds
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Learning Experience 1 continued 
Page 3 
 
those changes in their Terrariums and Vivariums Student Activity Book for Learning 
Experience #1. 
 
Discussion Questions: 
What does a seed need to germinate? 
What does a plant need to grow? 
What type of seed first showed above the potting soil surface? 
Which type of seed growing fastest? 
Which type of seed is growing slowest? 
 
Extensions: 
The seeds planted in this learning experience will be used in Learning Experience #6 
and Learning Experience #13. If extensive plant experimentation is planned, additional 
seeds may need to be planted at this time. 
 
The teacher may wish to have student conduct plant experiments at home. 
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Learning Experience 2: Planning Terrarium 
 
Objective: Students will chart animal, plant, and soil factors of woodland, desert,  
                   and tropical habitats. 
 

How might we set up models of 
habitats in our room so we can study 
certain types of environments? 
 
Direct students to research information 
on woodland, desert, and tropical 
habitats.  Students should discover 
information about the animals, plants, 
and soils that are found in these 
environments. Students may find 
information through reference materials 
such as books, pamphlets, pictures, and 
internet. 
 
Direct the students to use their research 
to complete the activity sheet for 
Learning Experience #2 in the 
Terrariums and Vivariums Student 
Activity Book.    
 
Have students record types of animals 
and plants that live in woodland, desert, 
or tropical habitats.  Have students 
record what the soil system is like for 
each habitat.  Students will also create a 
pie chart to show the four ingredients 
soil is made of. 
 
Videos and books are provided in this kit 
to assist you and your students more 
reference on each habitat. 

 
Discussion Questions: 
In what ways do you think the terrarium 
or vivarium serves as model of a 
habitat?  
What types of habitats are students 
familiar with?  
What are the conditions found in those 
habitats?  
What plants or animals may live in those 
habitats? 

Materials:  
For each student:    
Terrariums And Vivariums Student 
Activity Book 
Reference materials* 
 
For the class: 
Video – “Eyewitness – Amphibians” (35 
min) 
Video – “Eyewitness – Desert” (35 min)
Book – “Animal Homes” 
Book – “Hints of Maintaining Your 
Hermit Crab” 
 
*provided by teacher 
 
Preparation:   
Read background information on pages 
19-20.  Provide reference sources for 
students to find information on the 
woodland, desert, and tropical habitats.  
 
Basic Skills Development:  
Listening 
Speaking 
Record keeping 
Research 
Graphing  
 
Evaluation Strategy:   
Students will find and record information 
through reference sources for the 
woodland, desert, and tropical habitat. 
 

Vocabulary: 
terrarium 
vivarium 
habitat  
humus 
organic 
inorganic 
drainage 
woodland 
desert 
tropical 
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Learning Experience 3: Setting Up Terrarium:   
                                         Woodland, Desert and            
                                         Tropical Soil Systems 
 

Objective: Students will follow directions on their information sheets and build  
                   the terrarium soil systems. 
 

What type of soil system is 
appropriate for each terraria habitat? 
 
Organize the students into three teams.    
Assist the students in determining which 
habitat each team will be constructing. 
 
Direct the teams to review the 
information sheets for each soil system.  
Students will need to read the section 
on soil system on the information sheets 
at this time.   
 
Direct each team to follow the 
appropriate information sheet for their 
habitat as found on the activity sheets 
for Learning Experience #3 in the 
Terrariums and Vivariums Student 
Activity Book.  Provide student teams 
with the materials needed for the soil 
system for their habitat.   
 
After student teams are finished 
constructing their terrarium’s soil 
system, have the students draw and 
label the soil system on the activity 
sheet for Learning Experience #3 in the 
Terrariums and Vivariums Student 
Activity Book. 

 
Discussion Questions: 
Why is there gravel in your terrarium? 
What purpose does the charcoal serve? 
Are the soil, light, humidity, and 
temperature conditions of your terrarium 
suitable for the plants and animals that 
will be added? 
 
 

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
 
For the class: 
Vivarium coupons  
3 bags gravel  
3 bags crushed charcoal 
6 bags potting soil 
2 bags peat moss 
2 jars quartz sand 
2 jars Caribbean sand 
Plastic wrap 
Hand trowel 
Spray bottle 
3 14 cm x 14 cm plastic pools 
Small rocks* 
Branches* 
Metric ruler* 
Pencil* 
Dishpans or pails for mixing soils* 
3 10-gallon aquariums w/screen lids** 

*provided by teacher 
**provided on loan to teachers through 
the Cattaraugus Allegany BOCES  
 

Preparation: 
Read background information on 
pages 4-16. Dishpan or pails are 
recommended for students to mix the 
soils.  The soil system in each 
terrarium must be ready for the 
plants when they arrive.  The plants 
for the terrarium/vivarium should arrive 
about one week after you receive the 
terrarium/vivarium kit. The longer the 
plants have had an opportunity to 
establish themselves the less will be 
the chance of the animals uprooting 
the plants. 
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Learning Experience 3 continued 
Page 2  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Inside the teacher binder for this kit, 
you will find a stapled packet of 
coupons for you to order your vivarium 
animals.  The animals will be sent 
directly to you in about three weeks 
from a biological supply company. 
When you receive your animals, 
please inform the Cattaraugus 
Allegany BOCES Science Kit 
Program that your animals have 
arrived. Informing the science 
program is necessary to begin the 
shipment of crickets to feed animals 
in the vivarium.  Crickets will be sent 
to you twice a week. If dead animals 
arrive from the biological supply 
company, please inform Cattaraugus 
Allegany BOCES Science Kit 
Program for replacement animals. 
Notify the school office that you will be 
receiving live perishable materials and 
that you should be notified as soon as 
they arrive. 
 
Basic Skills Development: 
Reading 
Following Directions 
Sequencing 
Listening 
Speaking 
 
Evaluation Strategy:   
Student teams will setup appropriate 
soil systems and arranged it in a 
suitable way for each habitat to be 
ready to receive organisms. 
 

Vocabulary: 
woodland 
desert 
tropical 
habitat 
environment 
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A WOODLAND TERRARIUM/VIVARIUM INFORMATION SHEET 
 
Woodland Soil System 
For the woodland terrarium, the soil system should consist of gravel, crushed charcoal, 
and potting soil.  The gravel ensures aeration of the potting soil and drainage.   A 2 cm 
layer of gravel should be placed on the bottom of the aquarium.  A thin layer of crushed 
charcoal on top of the gravel helps absorb odors. The top layer should be formed with 
two bags of moisten potting soil.  Making hills and valleys with the potting soil makes the 
terrarium more interesting.  
 
If it is planned that animals will be added later, allow space for a 14 cm x 14 cm plastic 
pool to be sunk 2 cm into the soil surface.  Cover the terrarium with plastic wrap.  The 
screen lid will help secure the plastic wrap.  If excessive moisture or heat builds up, fold 
back a corner of the plastic wrap for ventilation.  
 
Plants 
The plants that are sent consist of woodland moss, polypodium fern, lichen cluster, and 
Venus Flytrap.  The potting soil that comes with the plants can be added just before 
planting.  Other small plants from the woods like partridgeberry, fungi, and wintergreen 
may be brought in and added to the terrarium.  Make holes in the potting soil with the 
hand trowel and gently insert the roots and press the potting soil around them.  A carpet 
of woodland moss and occasional small rocks with lichens arranged around the plants 
helps keep the potting soil from spattering during watering. Place plants in an 
appropriate and attractive manner and sprinkle carefully with water and cover the 
aquarium lid with plastic wrap.  Adjust the aquarium lid so that a little moisture collects.  
Covered terrariums do not need to be watered as frequently as potted plants.  Be 
careful not to supersaturate the potting soil in a terrarium.  The woodland potting soil 
should remain moist but not soggy.  Remove dead leaves to prevent mold from growing 
inside the terrarium.  Plants can be pinched back by removing the newest buds at the 
tip of the plant.  This will keep them shorter and more full.  Avoid direct sunlight.  Place 
the terrarium in medium to bright light and keep the potting soil moist.   
 
The Venus Flytrap is an interesting carnivorous plant and does not do well in the 
extreme moisture.   You will want to plant it in the woodland terrarium but give it less 
water than the other plants if possible. 
 
Animals 
To complete the terrarium, small animals may be added.  Now it is called a vivarium 
(terrarium with animals). Land newts and toads may be placed in the woodland 
vivarium. Using the spray bottle, mist the glass walls of the vivarium with dechlorinated 
water or distilled water so the animals can drink. Fill the small pool with dechlorinated or 
distilled water.  A screen cover is necessary to keep the animals in the vivarium.  Read 
about your woodland vivarium animals in The Golden Guide: Reptiles And Amphibians.  
Earthworms, ants, sow pill bugs, and other small creatures found under rocks and 
decaying wood are natural inhabitants of this setting and can be brought in.   
Land newts and toads should be removed from the vivarium when they are to be fed.  If 
the animals cannot be easily removed, clean the vivarium after each feeding or 
decaying food will produce undesirable odors.  Crickets will be sent to your school to 
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feed the land newts and toads.  Feed land newts and toads twice weekly.  Other small 
insects or larvae can supplement their diet. 
 
Optional 
It may be interesting to place a piece of an old woodland branch or a scoopful of garden 
or forest soil in a small terrarium and water it.  In a few days you may have an 
assortment of young plants and little animals to study with magnifiers. 
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THE DESERT TERRARIUM/VIVARIUM INFORMATION SHEET 
 
Desert Soil System 
For the desert terrarium, the soil system should consist of gravel, crushed charcoal, 
potting soil, and sand.  The gravel ensures aeration of the potting soil and drainage.   A 
2 cm layer of gravel should be placed on the bottom of the aquarium.  A thin layer of 
crushed charcoal on top of the gravel helps absorb odors.  Next mix two jars quartz 
sand with two bags of moistened potting soil.  Put the potting soil and sand mixture on 
the crushed charcoal.  Making hills and valleys with the potting soil and sand mixture 
makes the terrarium more interesting.  A final layer of white Caribbean beach sand will 
make your terrarium attractive.   
 
If it is planned that animals will be added later, allow space for a 14 cm x 14 cm plastic 
pool to be sunk 2 cm into the soil surface.  Do not cover the terrarium with plastic wrap.   
 
Plants 
The plants that are sent consist of small cacti and some succulents such as jade plants, 
hens and chicks, and aloe.  The potting soil that comes with the plants can be added 
just before planting. Make holes in the potting soil and sand mixture with the hand 
trowel and gently insert the roots and press the potting soil and sand mixture around 
them.  Handle the cacti with gloves.   After the plants are in place, the potting soil and 
sand mixture should be kept evenly moist until the roots are established, but never so 
much that you see any water standing.  From then on, water sparingly once a week so 
that the surface of the potting soil and sand mixture remains fairly dry.  Keep the 
terrarium in a sunny area and do not add a lid.  The desert terrarium does best when 
getting at least 4 hours of direct sunlight each day. 
 
Animals 
To complete the terrarium, small animals may be added.  Now it is called a vivarium 
(terrarium with animals). Anoles and land hermit crabs may be placed in the desert 
vivarium.  Using the spray bottle, mist the glass walls of the vivarium with dechlorinated 
or distilled water so the animals can drink and fill the small pool with dechlorinated or 
distilled water.  A screen cover is necessary to keep the animals in the vivarium.  
 
The anoles that you receive are reptiles and they thrive quite well in our desert habitat 
although they are not true desert dwellers in the wild.  The anole is often called a 
chameleon.  See page 48 of the The Golden Guide: Reptiles And Amphibians.  Anoles 
should be removed from the vivarium when they are to be fed.  If the animals cannot be 
easily removed, clean the vivarium after each feeding or decaying food will produce 
undesirable odors.  Crickets will be sent to your school to feed the anoles.  Feed anoles 
twice weekly.  Other small insects or larvae can supplement their diet. 
 
The land hermit crabs are not desert animals, but they live in sandy beach areas.  They 
will need the 14 cm x 14 cm plastic pool set into the surface of the desert containing the 
dechlorinated or distilled water.  Read about hermit crabs in the booklet provided.  
Hermit crabs need salt; therefore, a salted cracker is a good addition to their diet.  
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Hermit crab food and occasional small pieces of vegetables are also suitable.  The 
Caribbean beach sand will provide the hermit crabs with necessary calcium. 
 
Optional  
A few small branches or rocks can be added for anoles to climb on.  Shells of all sizes 
can be added for hermit crabs to climb into when they molt. 
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THE TROPICAL TERRARIUM/VIVARIUM INFORMATION SHEET 
 

 
Tropical Soil System 
For the tropical terrarium, the soil system should consist of gravel, crushed charcoal, 
potting soil, and peat moss.  The gravel ensures aeration of the potting soil and 
drainage.   A 2 cm layer of gravel should be placed on the bottom of the aquarium.  A 
thin layer of crushed charcoal on top of the gravel helps absorb odors. The top layer 
should be formed with two bags of moisten potting soil and peat moss.  Making hills and 
valleys with the potting soil makes the terrarium more interesting.  
 
If it is planned that animals will be added later, allow space for a 14 cm x 14 cm plastic 
pool to be sunk 2 cm into the soil surface.  Cover the terrarium with plastic wrap.  The 
screen lid will help secure the plastic wrap.  If excessive moisture or heat builds up, fold 
back a corner of the plastic wrap for ventilation.  
 
Plants 
The plants that are sent consist of English ivy, maidenhair fern, begonia, and coleus.  
The potting soil that comes with the plants can be added just before planting. Make 
holes in the potting soil and peat moss with the hand trowel and gently insert the roots 
and press the potting soil and peat moss around them.    Place plants in an appropriate 
and attractive manner and sprinkle carefully with water and cover the aquarium lid with 
plastic wrap.  Adjust the aquarium lid so that a little moisture collects.  Covered 
terrariums do not need to be watered as frequently as potted plants do.  Be careful not 
to supersaturate the potting soil and peat moss in a terrarium.  The tropical potting soil 
and peat moss should remain moist but not soggy.  Remove dead leaves to prevent 
mold from growing inside the terrarium.  Plants can be pinched back by removing the 
newest buds at the tip of the plant.  This will keep them shorter and more full.  Place the 
terrarium in medium to bright light and keep the potting soil moist.  Avoid direct sunlight. 
 

Animals 
To complete the terrarium, small animals may be added.  Now it is called a vivarium 
(terrarium with animals). Tree frogs may be placed in the tropical vivarium.  Using the 
spray bottle, mist the glass walls of the vivarium with dechlorinated or distilled water so 
the animals can drink.  Fill the small pool with dechlorinated or distilled water.  A screen 
cover is necessary to keep the animals in the vivarium.  Read about your tropical 
vivarium animals in The Golden Guide: Reptiles And Amphibians. 
 
Tree frogs should be removed from the vivarium when they are to be fed.  If the animals 
cannot be easily removed, clean the vivarium after each feeding or decaying food will 
produce undesirable odors.  Crickets will be sent to your school to feed the tree frogs.  
Feed tree frogs twice weekly.  Other small insects or larvae can supplement their diet. 
 

Optional  
A few small branches or rocks can be added for tree frogs to climb on. 
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Learning Experience 4: Populating the Terrarium With   
            Plants 

 

Objective:  Student teams will populate the terrarium with the appropriate plants. 
 

What plants will be put in each 
habitat? 

        
Explain to students about the different 
kinds of plants that are provided.  
Explain to students what habitat each 
plant belongs to.   

 
Provide student teams with the plants 
needed for the terrarium.  Have student 
teams review their information sheets on 
the activity sheet for Learning 
Experience #3 in the Terrariums and 
Vivariums Student Activity Book. 
 

Students will need to read only the 
section on plants on the information 
sheets at this time.   
  
After student teams are finished 
planting, have the students answer the  
questions on the activity sheet for 
Learning Experience #4 in the 
Terrariums and Vivariums Student 
Activity Book. 

 
Discussion Questions: 
Will the needs of these plants be met in 
your terrarium? 
How were these plants transported? 
Should plants be removed from their 
natural ecosystem and introduced to a 
different ecosystem? 
 
 
 
 
 
 
 
 
 
 

Materials: 
For each student: 
Terrariums And Vivariums Student Activity 
Book 
 

For the class: 
Aquariums with established soil systems 
Woodland plants: woodland moss,  
sphagnum moss, polypodium fern, lichen 
cluster, Venus flytrap 
Desert plants: cacti, succulents 
Tropical plants: English ivy, maidenhair 
fern, begonia, coleus 
Spray bottle 
Plastic wrap 
Hand trowel 
Gloves* 
Dechlorinated or distilled water* 
*provided by teacher 
 

Preparation: 
Read background information on pages 4-
12.  Your plants should arrive about one 
week after you construct your terrarium 
soil systems.  Your animals should arrive 
about two weeks after you populate the 
terrarium with plants. Student teams will 
populate the woodland, desert, and 
tropical terrariums with plants.  See 
directions on the information sheets to 
setting up each terrarium on pages 27 to 
31. 
 
Basic Skills Development: 
Listening 
 

Evaluation Strategy:   
Each student team will place the 
appropriate plants in the terrarium. 
 
Vocabulary: 
moss  fern    
cacti  lichen    
succulents     Venus flytrap 
begonia 
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Learning Experience 5: Constructing Small Terrariums  
                                         And Populating Them  

     (Optional) 
 

Objective:  Students will build their own terrarium and populate it. 
 

How can you make a small terrarium? 
 

Note: This learning experience may 
work well as a homework assignment 
and/or an evaluation. 
 

Encourage your students to make their 
own small terrarium/vivarium.  If you 
plan to have the students build their own 
terrariums/vivariums in glass jars with 
lids, clear plastic jars, clear plastic 
boxes, or large plastic soda bottles 
turned horizontally, have them bring in a 
good supply of native soil to fill around 
the root of each small plant brought in. 
 

Direct the students to place gravel in the 
container to cover the bottom.   Next 
add several small pieces of crushed 
charcoal.  Place 3-4 cm of potting soil 
over the gravel and charcoal.  Plant 
some green plants in the potting soil.  
Water the plants and soil lightly.  Have 
students clean the walls of their 
terrarium so it will be attractive and light 
can enter easily.  If they place an animal 
in their terrarium, use a screen to cover 
the container.  Water and feed as 
needed.  If students are not adding an 
animal, place a tight lid on the container.  
On the activity sheet for Learning 
Experience #5 in the Terrariums and 
Vivariums Student Activity Book, have 
students draw and label what their 
terrarium/vivarium looks like.     

Have students observe the living things 
in their terrarium/vivarium for several 
weeks or longer. They should not need 
to water their terrarium if it is completely 
covered and no animals occupy it.  
Observe the water cycle in action in  

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
Charcoal* 
Gravel* 
Native soil* 
Plants* 
Small animals* 
Small rocks* 
Water* 
Branches* 
Screen* 
Glass jars with lids, clear plastic jars, 
clear plastic boxes, or large plastic soda 
bottles turned horizontally* 
 

*provided by teacher or student 
 
Preparation:   
This learning experience lends itself to 
careful record keeping.  Students will 
need to collect glass jars with lids, clear 
plastic jars, clear plastic boxes, or large 
plastic soda bottles turned horizontally 
for their terrarium/vivarium. Students 
should keep a record of contents, size 
and appearance of terrarium/vivarium, 
and changes observed during the life of 
the experiment. 
 

Evaluation Strategy:   
Students will construct a 
terrarium/vivarium and populate it.   
 
Basic Skills Development:   
Observing  
Planning 
Replicating  
Keeping records 
 
Vocabulary: 
water cycle     vivarium 
evaporate         condense 
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Learning Experience 5 continued 
Page 2  
 
 
their terrarium.  Water vapor will condense on the walls of their terrarium.  If they have 
added animals, they now have a vivarium.  Since water vapor will evaporate through the 
screen in the air, they should water their vivarium regularly.  Have students complete 
the activity sheet for Learning Experience #5 in the Terrariums and Vivariums Student 
Activity Book.  Students should record the changes in the terrarium/vivarium.  Have 
students return their captive animals to their natural environment. 
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Learning Experience 6: Studying Plant Growth 
 
Objective:  Students will graph the growth of the three seed plants. 
 

How can we record growth in the 
three seed plants? 

  
One way to form a good bar graph is to 
have a thin strip of white paper cut to 
match the height of each plant to be 
studied.  Glue the paper strip on a 
labeled graph. At regular intervals, one 
week apart, repeat the process.  Any 
change should be evident.  A centimeter 
ruler may be used to measure each 
plant to complete the graph. 
 
Bar graphs can be designed on graph 
paper or use in a spreadsheet program. 
 
 
 
 
 
 
 
 
 
 

 
 
Discussion Questions: 
Which plant is growing the fastest?  
Why? 
Which plant is growing the slowest?  
Why? 
 
Extension: 
Use the data from your bar graph to 
design a line graph.  

 
 
 
 

Materials:     
For each student: 
Graph paper* 
Markers* 
White paper* 
Scissors*  
Metric rulers*    
Pencils* 
Glue* 
 
*provided by teacher 
 
Preparation: 
Read background information on pages 
6-12.  Review with students the 
designing and the labeling of graphs. 
Students will graph the height of the 
bean, corn, and radish plants they 
planted in tumblers from Learning 
Experience #1. Each week students 
should graph the height of each plant. 
 
Basic Skills Development: 
Measuring 
Reading 
Comparing 
Recording data 
Graphing  
 
Evaluation Strategy:   
Students will construct a graph showing 
growth change from each of the three 
plants. 
 
Vocabulary: 
bar graph 
line graph 
data  
 

 
     Bean 
 
     Corn 
 
     Radish

Week 1    Week 2    Week 3    Week 4
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Learning Experience 7: Populating the Terrarium With  
     Animals 

 

Objective:  Student teams will populate the terrarium/vivarium with the  
                   appropriate animals. 
 

 
What animals will be put in each 
habitat? 

        
Explain to students about the different 
kinds of animals that are provided.  
Explain to students what habitat each 
animal belongs to.   

Humane Treatment of Vivarium Animals 
Stress to students about the humane 
treatment of all the vivarium animals 
they will be handling.  Supply the 
animals with proper food, water, and 
heat. Handle the vivarium animals 
carefully. Keep the terrarium/vivarium 
clean. 
 

Provide student teams with the animals 
needed for the aquarium.  When each 
student team finds out what habitat they 
will be constructing, have student teams 
review the information sheets on how to 
set up each animal on the activity sheet 
for Learning Experience #3 in the 
Terrariums and Vivariums Student 
Activity Book. 
 

Students will need to read only the 
section on animals on the information 
sheets at this time.  
 
Discussion Questions: 
Can animals be removed from their 
natural environment? 
Could these animals survive in a 
classroom copy of their habitat? 
How may the animals be safely 
transported? 
How may the animals be returned to 
their natural habitat? 
 

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
 
For the class: 
Aquarium with base materials 
Woodland plants: woodland moss,  
sphagnum moss, polypodium fern, 
lichen cluster, Venus flytrap 
Desert plants: cacti, succulents 
Tropical plants: English ivy, maidenhair 
fern, begonia, coleus 
Woodland animals: land newts, toads 
Desert animals: anoles, hermit crabs 
Tropical animals: tree frogs 
Book - Golden Guide: Reptiles And 
Amphibians 
Hermit crab food 
Crickets 
Spray bottle 
Plastic wrap 
Dechlorinated water* 
Small insects or larva* 
*provided by teacher 
 
Preparation: 
Read background information on pages 
12-19.   Animals should have arrived 
about three weeks prior to sending your 
coupon.  When you receive your 
animals, please inform MST BOCES 
that your animals have arrived and 
you want crickets to feed your 
animals.  If animals arrive to you 
deceased from the biological supply 
company, please inform MST BOCES 
for replacement animals. 
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Learning Experience 7 continued 
Page 2  
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Student teams will populate the woodland, 
desert, and tropical terrariums with 
animals.  See directions on the 
information sheets to setting up each 
terrarium on pages 27 to 31. 
 
Basic Skills Development: 
Listening 
 
Evaluation Strategy:   
Each student team will place the 
appropriate animals in the terrarium. 
 

Vocabulary: 
land newt 
toad 
tree frog 
hermit crab 
anole 
reptile 
amphibian 
chameleon  
crustacean 
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Learning Experience 8: A Closer Look: The Earthworm 
 
Objective:  Students will observe and classify a segmented worm. 
 
 

What is an earthworm? 
 

Before observing the earthworms, it 
would be recommended to review the 
broad classifications of invertebrate 
animals.   

 
Earthworms belong to the group of 
worms known as segmented worms.  
They are terrestrial and feed on dead 
plant material in the soil. 

 
Earthworms are shaped like a tube but 
have rings around their body marking 
the many parts into which the body of 
the earthworm is divided.  The body also 
has many tiny bristles on the underside 
which are helpful in holding it in the 
earth when birds or people try to pull it 
out.  Have the students touch their 
earthworm toward its head and then 
toward its tail.  They should feel the 
roughness or resistance of the bristles.  
The bristles are setae.   
 
The earthworm has a heart-like organ, 
blood vessels, and a nervous system.  
Each earthworm’s segments except first 
and last have four pair of stiff bristles.  
An earthworm burrows by pushing its 
front end into the ground then using its 
forward bristles to pull itself further in.  
More bristles have entered, and so the 
first ones relax and the next bristles 
push the earthworm deeper.  Because 
they generally avoid light and move soil 
at night, earthworms are often called 
“nightcrawlers.” 

 
The thickened ring near the front third of 
the earthworm (the clitellum) is involved  

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
 
For each pair of students:  
Double lens magnifier  
Paper towels* 
Earthworms* 
Water* 
Tray* 
 
*provided by teacher or student 
 
Preparation: 
Read background information on page 
12.  Teachers or students will have to 
provide the segmented worm.  An 
earthworm is an example of a 
segmented worm.  Earthworms are 
found in dark damp areas like 
underneath rocks or decaying wood in 
gardens, woods, and barns.     
 
Basic Skills Development: 
Reading 
Observing 
Communicating 
Writing 
 
Evaluation Strategy:   
Have each pair of students observe 
their earthworm with a double lens 
magnifier and have them classify it as a 
segmented worm. 
 
Vocabulary: 
classify 
decomposer 
segmented body 
bristle 
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Learning Experience 8 continued 
Page 2 
 
in the reproductive process forming a sac of fertilized egg cells. 

 
Earthworms are helpful.  Have students name ways they know that earthworms are 
helpful. (They furnish food for birds, toads, and as bait for fish.  They help bring air to 
roots of plants as they tunnel through soil.  They take in soil with food they eat, and later 
cast off that soil as waste, richer in minerals, benefiting plants).  Also have students 
complete the activity sheet for Learning Experience #8 in the Terrariums and Vivariums 
Student Activity Book. 
 
Discussion Questions: 
In what ways are earthworms like or unlike other animals? 
In what ways are earthworms beneficial?   
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 Learning Experience 9: A Closer Look: The Isopod 
 
Objective:  Students will observe and classify an organism as a member of   
                   arthropod phylum and the crustacean class. 
 
 

What is an isopod? 
 

Before observing the isopods, it would 
be recommended to review the broad 
classifications of invertebrate animals.   
 
Terrestrial isopods are crustaceans and 
are related to aquatic crabs, shrimp, and 
lobster.  However, pill bugs and sow 
bugs live on land.  They eat decaying 
vegetation, wood, bran, leaves, and 
other plant material.  Most have a body 
composed of seven free thoracic 
segments each with a pair of legs alike 
in size and direction.  The isopod has an 
exoskeleton (out-side shell).   
 
Female isopods bear about 200 young 
after they mate.  The female carries 
fertilized eggs in a brood pouch on the 
underside near her posterior end.  
Young emerge from the pouch a few 
days after hatching and they look like 
tiny, pale copies of adult isopods.  Since 
there is no larva or pupa stages of 
development, isopods go through 
incomplete metamorphosis.  It is very 
difficult to differentiate male from female 
isopods. 
 
Have students review the different kinds 
of arthropods.  There are four main 
groups: 

       insects (6 legs) (3 body parts) 
       arachnids (8 legs) (2 body parts) 
       crustaceans (9-32 legs) (varied  

number of body parts) 
many-legged (centipede and millipedes) 
 
Have each pair of students observe the 
sowbugs with a magnified bug box.   

Materials: 
For each pair of students: 
2 Terrariums And Vivariums Student 
Activity Book 
Bug box 
Double lens magnifier 
Sowbugs* 
 
*provided by teacher or student 
 
Preparation: 
Read background information on page 
13.  Teachers or students will have to 
provide the isopods.  A sowbug is an 
example of an isopod.  Sowbugs are 
found in dark damp areas like 
underneath rocks or decaying wood in 
gardens, woods, and barns.  Sowbugs 
are flat, gray-brown, clearly segmented, 
and roll in a ball when frightened like a 
tiny armadillo.   
 
Basic Skills Development: 
Listening 
Vocabulary 
Speaking 
Observing 
 
Evaluation Strategy:   
Students will observe the isopod and 
record their observations. 
 
Vocabulary: 
isopod 
arthropod 
crustacean 
arachnid 
invertebrate 
exoskeleton 
thorax 
abdomen 
incomplete metamorphosis 
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Learning Experience 9 continued 
Page 2  
 
 
Have student pairs observe the sowbug's movement and its body parts.  Have students 
remove the sowbug from the magnified bug box and have them place it on the white 
area of the activity sheet for Learning Experience #9 in the Terrariums And Vivariums 
Student Activity Book.  While the sowbug is on the white area of the activity sheet, have 
student pairs observe it with a double lens magnifier. 
 
Discussion Questions: 
In what ways are sowbugs like or unlike other animals? 
In what ways are sowbugs beneficial? 
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Learning Experience 10: Moisture and Light  
                                          Preference of Isopods 
 
Objective:  Students will learn about designing and conducting experiments with  
                   live animals. 
 
 

What kind of habitat would isopods 
select if they had a choice? 

 
Review the scientific inquiry with the 
students.   
1. Ask good questions.   
2. Research 
3. State a hypothesis for design and 

conduct a test and record data. 
4. State a conclusion. 
5. Repeat  

 
Have students create a test box out of a 
shoebox.  On one side of the shoe box, 
have students line with black paper and 
light paper on the other.  Have students 
cut a large hole at the white end lid and 
cover with plastic wrap.   

 
Have students create another test box 
out of a shoebox.  On one side of the 
shoe box, have students label one end 
of the box “D” (dry), and the other and 
“W” (wet).  The humidity is the variable.  
All other conditions  (ex. temp, lack of 
light) should remain constant.  These 
variables that remain constant are called 
the controls. 

 
Students should wet a paper towel and 
fold it.   Place it in the “W” end of the 
box.  Fold and place the dry towel at the 
“D” end.  Cut a small door in the middle 
of the lid of your shoe box about 2cm x 
2cm.  Insert a brass fastener in the little 
door to help you open it. 

 
 

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
 
For the class: 
Plastic wrap 
Black paper* 
White paper* 
Sowbugs* 
2 shoeboxes* 
Scissors* 
Brass fastener* 
Paper towels* 
Felt tip marker* 

*provided by teacher or student 
 
Preparation: 
Read background information on page 
13.  Students will use the sowbugs from 
the previous learning experience to 
determine which habitat the sowbugs 
would prefer. 
 
When the students test for preference of 
light and darkness of the sowbug, they 
will line the shoe box with black paper at 
one end and light paper on the other.  Cut
a large hole at the white end box lid and 
cover with plastic wrap.  
 
When the students test for preference of 
wet and dry of the sowbug, they will line 
the shoe box with a dry paper towel and a 
wet paper towel. 
 
Basic Skills Development: 
Reading 
Speaking 
Writing 
Observing 
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Learning Experience 10 continued 
Page 2 
 

Next, place the lid on the box.  Through 
the door gently drop your isopods, one 
by one, into the shoe box. Close the 
door.  Wait 10 minutes.  Then remove 
the lid and quickly observe where your 
isopods are.  Record your observations 
on your activity sheet for Learning 
Experience #10 in the Terrariums and 
Vivariums Student Activity Book. 

 
Remove the isopods and repeat the 
experiment.  Were the results similar?   
What can you infer about isopods 
preferences for habitat? 
 
While you are waiting for the 10 minutes 
to elapse, plan a way to find out whether 
isopods prefer darkness or light or 
dryness or wetness.   

 
Discussion Questions: 
What kinds of places do isopods seem 
to prefer?  Would you expect to find 
them in a desert? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Evaluation Strategy:   
Students will complete activity sheet for 
their experiments and should be able to 
explain why isopods live where they do.
 
Vocabulary: 
data 
variable 
control 
hypothesis 
humidity 
 



 44

Learning Experience 11: What Do Crickets Eat?  What  
                                           Do Isopods Eat? 
 
Objective:  Students will learn about the food preferences of crickets and  
                   isopods. 
 
 

How can we find out what crickets 
prefer to eat?  What do isopods eat? 

 
Discuss ways that students can set up 
an experiment to find out what crickets 
eat.  They may also be able to find out 
how much they eat. 

 
Have students set up individual cricket 
houses according to directions on their 
Activity Sheet.  After a few days, 
observe and discuss the results. 

 
Discussion Question: 
What foods would you feed a population 
of crickets? 
Can you find out how much the crickets 
ate by counting all of the samples eaten 
by all of the test crickets? 

 
Students can now set up their own test 
to find out what isopods eat.  They may 
make their own chart like the one on the 
activity sheet for Learning Experience 
#11 in the Terrariums and Vivariums 
Student Activity Book.  They may 
experiment with different materials, but it 
will help to guide them in the direction of 
decaying plant leaves, stems, and roots.  
Isopods also eat bran, old wood chips, 
and other plant materials. 

 
 

 
 

 

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
2 crickets 
Clear plastic tumbler w/lid 
Cotton balls 
Masking tape 
Seeds, leaves, stems, dead spider, fly, 
or whatever you think a cricket will eat* 
Decaying plant leaves, stems, roots, 
bran, old wood chips, or whatever you 
think a isopod will eat* 
2 sowbugs* 
 
*provided by teacher 
 
Preparation: 
Read background information on pages 
12-13.   
 
Basic Skills Development:   
Listening  
Speaking  
Observing 
Record keeping  
Writing 
 
Evaluation Strategy:   
Students have isolated crickets with 
food and have observed whether any 
specific samples have been eaten. 
 
Students will have determined what 
foods isopods eat. 
 
Vocabulary: 
population 
herbivore 
omnivore 
carnivore 



 45

Learning Experience 12: Carnivore in the Vivarium 
 
Objective:  Students will observe and record the effects of introducing a  
           carnivore into an ecosystem. 
 
 

What will happen to the animal 
populations in our vivarium if we 
introduce a carnivore? 

 
Obtain the frog and toad to place in the 
woodland and tropical vivariums and an 
anole for the desert vivarium.  Before 
placing the animal in the vivarium, count 
the population of crickets. 
 
Have the students count the crickets 
each day for the next five days.  Record 
the number on the activity sheet for 
Learning Experience #12 in the 
Terrariums and Vivariums Student 
Activity Book.  After a few days, they 
should observe a decreasing population 
of crickets.  It may take a few days for 
the carnivore to become acclimated and 
begin eating.  Observe what the animal 
eats and how it eats, if possible. 

 
Discussion Questions: 
What organisms did the frogs, toads, 
land newts, and anoles eat?   
What organisms have you observed the 
crickets eat? 
Is there a link between the carnivore 
and plants? 
Is there a food chain in our habitat? 

 
 

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
 
For the class: 
Frogs 
Toads 
Land newts 
Anoles 
Crickets  
 
Preparation: 
Read background information on pages 
17-19.  Students will observe and 
record the effects of introducing a 
carnivore into an ecosystem. 
 
Basic Skills Development: 
Observing 
Speaking 
Writing 
Record keeping 
 
Evaluation Strategy:   
Students have introduced carnivores 
into the ecosystem and observed the 
decreasing population of crickets. 
 
Vocabulary: 
carnivore 
food chain 
population 
prey 
predator 
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 Learning Experience 13: Designing A Plant  
                Experiment 
 
Objective:  Students will use the knowledge gained by conducting tests on  
                    animals to design and carry out experiments using plants. 
 
 

How should you set up a fair test 
using plants? 

 
Review the parts of a plant and function 
of those parts.  Review the needs of 
plants.  Encourage the students to ask 
"what if" questions and record these on 
the board. 
 
Review the steps of experimentation.  
Remind the students about controls, 
constants, one variable, and data 
keeping.   
 
Results of the experiments could be 
displayed in science fair format.  
 
Encourage the use of photographs and 
charts to record changes. 
 
Have students use the activity sheet or 
Learning Experience #13 in the 
Terrariums And Vivariums Student 
Activity Book to help them design their 
experiments. 
 
 

 
 
 
 
 
 
 

 
 
 

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
Radish, corn, and bean plants that were 
germinated at the beginning of the unit 
Graph done in Learning Experience #6 
Plants* 
 
*provided by teacher or student 
 
Preparation: 
The seeds that were germinated earlier 
may not be at the correct state of 
development for all experiments.  Use 
the plants that students planted in the 
first learning experience in the tumblers 
or plants from home may be used. 
 
Basic Skills Development: 
Listening 
Speaking 
Observing  
Writing 
 
Evaluation Strategy:   
Students will gain knowledge of plants 
by conducting experiments.  
 
Vocabulary: 
germination         embryo 
variable       cotyledon 
sprout 
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Learning Experience 14: Lichens - The Soil Builders 
 
Objective:  The students will observe the symbiotic relationship found in  

         lichens. 
 

What are lichens and what can they 
do? 

 
Note:  This activity can be used on a 
field trip to help improve observing skills.  
It may help students be aware that they 
do not always notice things around 
them.  Many rocks have lichens growing 
on them.   

 
Look around for flat rocks that are 
exposed to the sun until you find some 
that have dark circles with a lighter outer 
edge.  Have students examine them 
with a double lens magnifier. 

 
After observing the lichens, have 
students record their observations on 
the activity sheet for Learning 
Experience #14 in the Terrariums and 
Vivariums Student Activity Book. 

 
Lichens are algae and fungi that grow 
together and form a single plantlike 
structure.  The algae make food for the 
fungi.  The fungi supply the lichen with 
water and minerals.  This mutual aid 
arrangement is called symbiosis.  They 
may be found commonly on rocks, but 
also on tree bark and in soil.  If present, 
they may look like washed-out green 
patches and often in other colors. 
 
Have students use references to look up 
pictures and information.  Lichens may 
have a crust like shape (crustose), flat, 
leaf like shape (foliose), or branching 
stalks with hollow “fruits” on thin 
(fruiticose).  Snails and caterpillars eat 
lichens. Reindeer, caribou, and musk 
oxen feed on a type of lichen. 

Materials: 
For each student: 
Terrariums And Vivariums Student 
Activity Book 
Double lens magnifier 
Lichen* 
Reference material* 
 
*provided by teacher or students 
 
Preparation: 
Read background information on pages 
17-20.  Students will observe lichens 
and record their observations in the 
activity book. 
 
Basic Skills Development: 
Listening 
Speaking 
Observing  
Writing 
 
Evaluation Strategy:   
Students have observed the symbiotic 
relationship of lichens. 
 
Vocabulary: 
symbiosis 
lichen 
spores 
algae 
fungi 
extinct 
chlorophyll 
photosynthesis 
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Learning Experience 15: Death in the Vivarium 
 
Objective:  Students will observe decomposition to better understand the food  
          cycle. 
 
 
 

Why do some of the organisms in a 
habitat die? 

 
During the course of this unit, what has 
happened to some of the populations in 
the vivarium?  (Students should observe 
some things grew, some died, some 
stayed the same) 
 
Discussion Questions: 
What are some of the reasons that our 
populations are smaller?  (Students 
should observe predators ate some 
organisms, or that they got too much or 
too little water, or they “just died”). 
What happens to the dead organisms?  
(Students should observe that they got 
moldy or began to decay) 

 
It is helpful if leaves, plants, or animals 
die in the vivarium to remove them to 
prevent problems with molds and 
unpleasant odors.  However, in order to 
observe the natural decay process, the 
specimen may be placed in a small 
clear plastic bag.  The bag should then 
be filled with moist sand, which will hold 
the specimen against the edge where it 
may be observed.  It is helpful to date 
the bag and note what was put inside.   
 
Safety Note:   
Because of mold spore concentrations, 
students should not put their noses 
close to the opened vivariums or plastic 
bag. 

 
Even though they cannot be seen, 
bacteria are present helping to break 

Materials: 
For the class: 
2 ziplock bags 
Sand 
Dead leaves, plants, or animal 
specimens from vivarium 
Water* 
Felt tip marker* 
 
*provided by teacher 
 
Basic Skills Development: 
Speaking 
Listening 
Observing 
Reading 
Writing 
 
Preparation: 
Read background information on 
pages 10-11.   
 
Evaluation Strategy:   
Students will examine the mold in 
bags with a double lens magnifier. 
 
Vocabulary: 
decay 
decompose 
population 
predators 
bacteria 
fair test 
organism 
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 Learning Experience 15 continued 
Page 2 
 
down the organisms.  Fuzzy looking materials in the vivarium probably are molds.  
Bacteria and mold use dead organisms as food, and by breaking down dead organisms, 
furnish materials that can again be used by plants to make food and grow completing 
the food chain into a complete food cycle.  Have students examine mold with a double 
lens magnifier and complete the activity sheet for Learning Experience #15 in the 
Terrariums and Vivariums Student Activity Book. 
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Name: ______________________   Date: _________ 
Terrarium/Vivarium Student Assessment  
                
Directions: Read the question carefully and answer based on your knowledge  
                  about terrarium/vivarium.  Circle the correct answer. 
 
1. A terrarium is covered with glass or plastic to best model the: 
 

a.) food cycle 
b.) life cycle 
c.) rock cycle 
d.) temperature  

 
2. Which animal is an invertebrate? 
 

a.) a segmented worm 
b.) a tree frog 
c.) an anole 
d.) a cat 

 
3. Decomposing plants and animals in the soil are called humus is also called organic 
matter because it:  
  

a.) was never alive 
b.) was a predator 
c.) was alive 
d.) is brown in color 

 
4. An animal might be classified as a crustacean because it has: 
 

a.) 3 pairs of legs 
b.) 3 body parts 
c.) 4 pairs of legs 
d.) 7 pairs of legs 

 
5. A tropical biome would have: 
 

a.) low humidity 
b.) a large variety of plants and animals 
c.) low temperature 
d.) short scrubby trees 

 
6. You would find an exoskeleton on: 
 

a.) an anole 
b.) a toad 
c.) a cricket 
d.) a fish 
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Terraria/Vivaria Assessment                                                                                Page 2 
 
7. In a desert, a group of animals and plants depend on each other for food and other 
needs.  This group is called a: 
 

a.) habitat 
b.) community 
c.) population 
d.) niche 

 
8. Grain seeds get their energy from the sun.  The seeds would be called: 
 

a.) producers 
b.) inorganic 
c.) predators  
d.) consumers 

 
9. Crickets go through three stages (egg, nymph, adult) in their lives. This kind of form 
change is called: 
 

a.) population 
b.) complete metamorphosis 
c.) incomplete metamorphosis 
d.) cloning 

 
10. Animals that eat both plants and animals are called: 
 

a.) omnivores 
b.) carnivores 
c.) herbivores 

 
11. List three characteristics of an earthworm that could be used for classifying. 
 

a.) _______________________ 
b.) _______________________ 
c.) _______________________ 

 
12. List three characteristics of an isopod that tell you it is a crustacean. 
 

a.) _______________________ 
b.) _______________________ 
c.) _______________________ 

 
13. List three things that green plants need to make their own food. 
 

a.) _______________________ 
b.) _______________________ 
c.) _______________________ 
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Terraria/Vivaria Assessment                                                                                Page 3 
 
14. Explain how the roots, stem, and leaves of a cactus help it survive in the desert. 
 
______________________________________________________________________ 
 
______________________________________________________________________ 
 
15. Explain three ways that bacteria are helpful. 
 

a.) ________________________________________________________________ 
b.) ________________________________________________________________ 
c.) ________________________________________________________________ 
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Terraria/Vivaria Student Assessment Key  
 

1. b 
2. a 
3. c 
4. c 
5. b 
6. c 
7. b 
8. a 
9. c 
10. a 
11. answers will vary 
12. answers will vary 
13. answers will vary 
14. answers will vary 
15. answers will vary 
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MORE IDEAS 
 

 
Language Arts 
 
♦ Create a web of knowledge about the general topics terrarium and vivarium. 
♦ Write a diary or journal about how your terrarium or viviarium is growing. 
♦ Write a descriptive paragraph about your terrarium or vivarium. 
 
 
Art 
 
♦ Draw and label the parts of a plant 
♦ Make a collage of things that come from plants. 
♦ Use fingerprints as bodies of various insect pictures. 
♦ Make an aquarium using a copy paper box and plastic wrap.  Add plant and animal 

pictures to the aquarium. 
♦ Make model hermit crab shells with clay. 
 
Social Studies 
 
♦ Pro’s and con’s on the capture of animals. 
♦ Research extinction and explain what animals are becoming extinct. 
♦ Plan a field trip to take a nature walk.  (Contact Environmental Education for more 

information) 
♦ Research the needs of habitat for humans to survive. 
 
Math  
 
♦ Measure the dampness of soil. 
♦ Measure the length of your plant. 
 
Science  
 
♦ Make a plaster cast of an animal print.  Clean the area around the print and print 

itself with a paint brush.  Surround the print with a piece of firm plastic and enclose 
the print in the middle of the area.  Mix Plaster of Paris with water to a thick cream 
consistency and pour it into the track.  Allow the plaster thirty minutes to harden.  
Remove the plastic from around the print.  Remove the cast and allow it to dry for 24 
hours.  Clean again with a brush.   

♦ Open dicot seeds or monocot seeds and compare them to the bean seed used in 
the kit. 

♦ Try growing seeds from fruits and vegetables. 
♦ Try growing a plant from the cutting of another plant.   
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♦ Look closely at the parts of a dandelion.  The dandelion flower’s head is actually 
made up of individual flowers. 

♦ Plant a sampling or small evergreen as a class project. 
♦ Discuss the life cycles of other animals. 
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INQUIRY AND PROCESS SKILLS 
 

Classifying  Arranging or distributing objects, events, or 
information in classes according to some method or 
system. 

 
Communication Giving oral and written explanations or graphic 

representations of observations. 
 
Creating Models   Displaying information by means of graphic  
     illustrations or other multi-sensory  
     representations. 
 
Formulating Hypothesis  Constructing a proposition or assumption of   
     what is thought likely to be true based on  
     reasoning, which serves as a tentative    
     testable theory. 
 
Gathering & Organizing Collecting information about objects and events which 

show a specific situation. 
 
Generalizing    Drawing general conclusions from information. 
 
Identifying Variables  Recognizing the characteristics of objects or   
     events which are constant or change under  
     different conditions. 
 
Inferring Making a statement or conclusion based on reasoning 

or prior experience to explain an observation. 
 
Interpreting Data   Analyzing information that has been collected  
     and organized by describing apparent    
     patterns or relationships in the information. 
 
Making Decisions   Choosing an alternative from among several  
     and basing the judgment on defendable    
     reasons. 
 
Manipulating Materials  Handling or treating materials, equipment or   
     procedures skillfully and effectively. 
 
Measuring    Making quantitative observations by comparing 
     to a standard. 
 
Observing    Becoming aware of an object or even by using 
     any of the senses to identify properties. 
 
Predicting    Making a forecast or estimate of what future 
     events or conditions may occur. 
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GLOSSARY 
 
Adaptation   qualities that help an animal live in its environment. 
 
Chlorophyll   green material in plant cells that helps them make  
    their own food. 
 
Community   all of the living things in an area that interact with  
    each other. 
 
Earthworm   a soft-bodied invertebrate, classified as a segmented 
    worm, having two body openings connected by a  
    long intestine, a heart-like organ, small brain and 
    nerve cord. 
 
Ecosystem   a group of living thing and their nonliving environment. 
 
Environment   everything that surrounds and affects a living thing. 
 
Habitat   the special place in a community in which a plant  
    or animal lives. 
 
Interdependence  the need of certain living organisms for other    
    organisms. 
 
Isopod   any of a large order of small crustaceans in which  
    the body is composed of seven thorcic segments   
    each bearing a similar pair of legs; it is sessile-eyed  
    (attached directly at base and not raised up on a   
    stalk). 
 
Lichen    any of a numerous complex plant group (Lichenes)   
    made up of an alga and a fungus growing in    
    symbiotic association on a solid surface, such as  
    a rock. 
 
Moss    small green plants that do not have real roots, stems  
    and leaves; bryophytic clumps of these plants. 
 
Organism   a living thing. 
 
Population   a group of the same kind of plant or animal living  
    in the same place. 
Predator   an animal that hunts other animals for food. 
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Reptile   cold-blooded vertebrates that have thick skins   
    made of scales or plates; it has dry skin and breathes  
    with lungs. 
 
Segmented   divided into many similar parts; sections. 
 
Starch    a complex carbohydrate (C6H1005) x that is the chief  
    storage form of carbohydrate in plants and is an  
    important food source. 
 
Terrarium   a container in which land organisms can live. 
 
Vivarium   a container for keeping and observing animals and  
    plants indoors. 
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