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The Temperate-Forest Biome

Module Overview
Nearly half of Earth’s original forest cover, which once harbored a diversity of species, 
is gone, much of it destroyed in the past 30 years.1 Lush temperate forests, with their fertile soils, 
favorable climates, plentiful precipitation, and long growing seasons, were the first to be cleared 
by humans for agriculture. Today, they are the most vulnerable frontier forests (large, intact 
natural forest ecosystems) of all. Temperate forests are located in the temperate regions 
of the world. They once covered most of Europe, much of China and the continental 
United States, as well as parts of Canada, Australia, New Zealand, Chile, and Argentina, but now 
form bands across North America, Europe, and Asia (see Forest Biomes Map in Appendix and National 
Zoo research in temperate-forest biomes http://nationalzoo.si.edu/education/conservationcentral/). 
The four types of temperate forests—deciduous, evergreen (also called coniferous), mixed (deciduous 
and evergreen), and temperate rainforests—grow in regions with varying climatic and soil conditions, 
but all are marked by four distinct seasons. In the following activities, students apply what they have 
already learned about biomes to explore characteristics of the temperate-forest biome.

Activities Overview
Core Activity 1: What Is the Temperate Forest?
Students work in investigation teams to define, locate, and determine characteristics of this biome as well as 
gain an understanding that temperate forests exist not only in North America, but also in parts of Europe 
and Asia. See p.12 to see how this lesson aligns with national science and social studies curriculum standards.

Extension Activity: Making a Climograph
Students graph average temperature and precipitation for a temperate-forest region of their choice.

Core Activity 2: A Walk in the Forest (Interactive Web Simulation) 
http://nationalzoo.si.edu/education/conservationcentral/walk/ This online, interactive field study 

offers a chance to draw students’ focus to real-world tools and study, and to practice their observation
and data gathering skills as they “walk through” a fictional Virginia forest plot. In each walk, students use 
scientific methods and tools to collect different abiotic measurements. See p.18 to see how this lesson 
aligns with national science and social studies curriculum standards.

Extension Activity: Forest Field Study
http://nationalzoo.si.edu/education/conservationcentral/teacher/resources/ We provide suggestions 
for using a one-hectare plot in a local forest or woodland to explore forest biodiversity.

Habitat Journal and Action Plan Portfolio
Students take action steps toward creating a conservation action plan by recording their reflections, hypotheses, 
and Investigation Questions in their Habitat Journals, and by compiling resources in their Action Plan Portfolios.

Family Learning Activity: Show Your Colors!
Families will enjoy doing this chromatography leaf experiment that reveals leaves’ brilliant colors.

http://nationalzoo.si.edu/education/conservationcentral/
http://nationalzoo.si.edu/education/conservationcentral/walk/
http://nationalzoo.si.edu/education/conservationcentral/teacher/resources/
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DDuurraattiioonn:: 90–120 minutes

Social Studies
III People, Places & Environments

Performance Expectations

c. use appropriate resources, data sources and geographic 
tools such as aerial photographs, satellite images, geographic 
information systems (GIS) to generate, manipulate, and 
interpret information such as databases, graphs, grid systems, 
charts, and maps;

f. describe physical system changes such as seasons, climate, 
and weather and the water cycle and identify geographic 
patterns associated with them;

Life Science; Science and Technology

Essential Knowledge, Skills and Processes

use metric measures and appropriate instruments to take 
abiotic measurements; use optical tools in real and simulated 
investigations (hand lens, flashlight, camera, binoculars, 
microscope)

use classification and dichotomous keys to identify organisms; 
use graphs, charts and diagrams to collect, record, and report data

employ search strategies to retrieve electronic information from 
databases on the Internet; create simple databases and spread-
sheets to manage information, create reports, and do simple 
statistical analyses

observe and measure properties and changes of properties in 
matter (photosynthesis)

comprehend that each of the Earth’s major biomes is associated 
with certain conditions, including a range of climate and 
ecological communities adapted to those conditions

observe and describe examples of specific adaptations 
(structures, functions, and behaviors) organisms have that 
enable them to survive the conditions of their biome

relate the responses of plants to daily, seasonal, or long-term 
events; create plausible hypotheses about the effect that changes 
in available materials and energy might have on life processes 
in plants; state hypotheses in ways that identify the independent 
(manipulated) and dependent (responding) variables

identify ability of technological design to address conservation 
challenges, to meet a human need, or solve a human problem

WWhhaatt  IIss  tthhee  TTeemmppeerraattee  FFoorreesstt??
Core Activity 1 Lesson Plan

Overview
In this investigation students define, locate, and determine characteristics of the temperate-forest biome as well as 
gain an understanding that temperate forests exist not only in North America, but also in parts of Europe and Asia. 

Objectives
Students will:
• define, note identifying characteristics of, and locate the temperate-forest biome on a world map.
• comprehend that temperate forests exist not only in some of our own backyards, but also in parts of Europe 

and Asia, and in scattered patches in South America, Africa, and Australia.
• understand the role of climate and seasonal changes in temperate forests.
• track temperature and precipitation for a particular temperate-forest region.
• compile data to create a climograph for this particular region. (Extension Activity)

NNaattiioonnaall  SSttaannddaarrddss  AAlliiggnnmmeenntt
Science
Unifying Concepts and Processes; Science as Inquiry; Physical Science;



Our Questions for Investigation
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Investigation Questions
What is the temperate-forest biome?
What are its identifying characteristics?
Where is it located?
What roles do season and climate play?
How do abiotic factors such as precipitation and 

temperature determine the living things that grow 
and live in this biome?

How do living things adapt to the conditions 
of this biome?

The Student Overview Sheet (Handout 1) includes these questions and all core student readings.

Teacher Preparation
1. Review several of the suggested print and Internet resources on the temperate-forest biome.

“Temperate-Forest Facts at a Glance” will provide you with a brief, general overview. 

2. Focus on helping students develop a basic understanding of the temperate-forest biome—what it is, 
where it is located, and some of its defining characteristics such as climate and seasonal change. 
Subsequent investigations will focus in-depth on forest soil, plant and animal communities, energy 
and feeding relationships, and interdependence and biodiversity as well as forest conservation issues.

Vocabulary
abiotic, (tree) associations, biome, biotic, broad-leaved, chlorophyll, climate, climograph, community, 
coniferous, deciduous, evergreen, (tree) hardening, herbaceous, mixed, photosynthesis, 
precipitation, non-woody, temperate forest, temperate zone, woody

Materials
Internet and print resources
K, W, L Chart (see Appendix p. 81)
Student Overview Sheet (Handout 1) 
“Temperate-Forest Facts” Student Worksheet (Handout 2)
“Temperate-Forest Facts at a Glance” (see Appendix p. 83)
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Procedure

1. Remind students that they learned about biomes when they did their schoolyard biology inventory. 
Review the definition of biome as a geographical area defined by certain climatic and other abiotic conditions 
and the distinct plant and animal communities that are adapted to these conditions. Explain that biomes are 
large areas characterized by the most dominant plants. For example, temperate-deciduous forests are dominated 
by broad-leaved trees that lose their leaves annually. Tell students that in this investigation they will learn about 
the temperate-forest biome. 

2. Distribute the K, W, L Chart to students and ask them to record what they already know about the temperate 
forest and what they would like to learn.

3. Distribute Student Overview Sheet and introduce Investigation Questions. Remind students that these 
questions serve only as a guide and that they will be formulating their own questions as they work together 
to conduct research.

4. Distribute “Temperate-Forest Facts at a Glance,” Forest Biome Map, and “Temperate-Forest Facts” 
Student Worksheets.

5. Organize students into small, cooperative groups of three to five. Each investigation team will gather basic 
facts on the temperate-forest biome using several sources (see Student Overview Sheet for suggested readings), 
and compile this information on their “Temperate-Forest Facts” Student Worksheets. Alternately, ask each 
group to explore a particular aspect of the temperate forest such as location, temperate forest types, role of 
seasons and climate, defining characteristics, or forest structure.

6. Briefly reconvene the whole group to address and focus student Investigation Questions after students 
have conducted initial research. As a group, choose the most viable questions to guide their investigations.

7. Allow ample time for students to finish gathering information.

8. Students should choose an engaging format for presenting their findings to the whole class.
This could be a multimedia presentation, a skit, a class book, or website on the temperate forest. 
Visit http://www.siec.k12.in.us/~west/online/index.html for “Tips on Developing School Web Pages.”

See p. 24 for Extension Activity Making a Climograph. 

http://www.siec.k12.in.us/~west/online/index.html
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Reflection, Discussion, and Analysis
Encourage students to record thoughts and ideas in their Habitat Journals. Have them fill out what they learned 
in their K, W, L Chart and add it to their Action Plan Portfolio. Set aside ample time to address Investigation
Questions and for students to refocus their questions based on what they learned through the investigation.
Questions such as the following may help guide discussion:

What are the identifying characteristics of the temperate-forest biome? What role do the seasons play? 
How is the temperate forest structured? Where is it located? How far north or south of the Equator 
can a temperate forest grow? How many continents contain a large portion of temperate forest? 
Can you name a country on each continent and predict if its forest is most likely deciduous, coniferous, 
or mixed, and why? 

Teacher Resources — Internet and Print

• Forest Biome Map (see Appendix p. 82 or National Zoo temperate-forest research at http://nationalzoo.si.edu/education/conservationcentral/)

• “Temperate-Forest Facts at a Glance” (see Appendix p. 83)

• World Forests and Protected Areas Interactive Map (Smithsonian Conservation Atlas)
http://160.111.112.77/catlas/world_forests_pa/viewer.htm

• Temperate Forests by Michael Allaby. Facts on File, Inc. New York: New York, 1999.

• Exploring Earth’s Biomes: Temperate Deciduous Forest by April Pulley Sayre. Twenty-First Century Books: Brookfield, CT. 1994.

• Mission: Biome - Temperate Deciduous Forest (NASA)
http://earthobservatory.nasa.gov/Laboratory/Biome/biotemperate.html

• Introduction to Biomes: Temperate Broadleaf Deciduous Forest
http://www.runet.edu/~swoodwar/CLASSES/GEOG235/biomes/tbdf/tbdf.html

• Shades of Green: Earth’s Forests (ThinkQuest)
http://library.thinkquest.org/17456/menu.html

• Forest Biodiversity Monitoring Project
Smithsonian’s National Zoo
http://nationalzoo.si.edu/Education/ClassroomPartnerships/BioDivMonPro/trainingmanual/toc.cfm

http://nationalzoo.si.edu/education/conservationcentral/
http://160.111.112.77/catlas/world_forests_pa/viewer.htm
http://earthobservatory.nasa.gov/Laboratory/Biome/biotemperate.html
http://www.runet.edu/~swoodwar/CLASSES/GEOG235/biomes/tbdf/tbdf.html
http://library.thinkquest.org/17456/menu.html
http://nationalzoo.si.edu/Education/ClassroomPartnerships/BioDivMonPro/trainingmanual/toc.cfm


Exploring Earth’s Biomes: Temperate Deciduous Forest
by April Pulley Sayre. Twenty-First Century Books: 
Brookfield, Connecticut. 1994.

Biomes of the World: Temperate Forest by Elizabeth Kaplan. 
Benchmark Books, Marshall Cavendish Corporation: 
Tarrytown, New York. 1996.
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UUnnddeerrssttaannddiinngg  HHaabbiittaatt::  The Temperate-Forest Biome 
Student Overview Sheet

Imagine you lived in a vast forest with plentiful black bears, river otters, bison, pumas, and gray
wolves. Above you, mile-wide flocks of passenger pigeons spread across the sky. This is what the
North American forest looked like when English settlers first arrived in the 1600s. Lush temperate
forests, with their fertile soils, favorable climates, plentiful precipitation, and long growing seasons,
were the first to be cleared by humans for agriculture and to be cut for timber. Today, they are the
most vulnerable frontier forests of all. Temperate forests are located in the temperate regions of the
world, regions where the amount of sunlight and the temperature vary greatly between summer and
winter. They once covered most of Europe, much of China and the continental United States, as 
well as parts of Canada, Australia, New Zealand, Chile, and Argentina. They now form bands across
North America, Europe, and Asia. There are four types of temperate forests: deciduous (trees that
lose their leaves), evergreen (trees with needle-like leaves), mixed (deciduous and evergreen trees),
and temperate rainforests. Temperate forests in different parts of the world have varying climates
and soil conditions, but all have plants and animals that adjust their growth and activity to four 
distinct seasons and a set of living conditions that change over the year. 

First, here are some questions to think about as you learn about the temperate forest. 
You should also write your own investigation questions.

Investigation Questions: Core Activity 1
What is the temperate-forest biome?
What are its identifying characteristics?
Where is it located?
What roles do season and climate play?
How do abiotic factors such as precipitation and 

temperature determine the living things that 
grow and live in this biome?

How do living things adapt to the conditions 
of this biome?

Check out these resources to find out more!

My Questions for Investigation

What’s It Like Where You Live?
http://mbgnet.mobot.org/sets/temp/index.htm

Shades of Green: Earth’s Forests (ThinkQuest)
http://library.thinkquest.org/17456/menu.html

HHaannddoouutt  11 //MMoodduullee  22

“Temperate-Forest Facts at a Glance” (teacher handout)

http://mbgnet.mobot.org/sets/temp/index.htm
http://library.thinkquest.org/17456/menu.html
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TTeemmppeerraattee--FFoorreesstt  FFaaccttss  --  Student Activity Worksheet
Name _________________________________________________________________________________________  Date _____________________  

Class __________________________________________________________________________________________

Temperate-Forest Facts

Use this sheet to record basic facts about the temperate-forest biome. When you are done, 

add it to your Action Plan Portfolio.

Description:

Forest Types:

Location:

Climate:

Precipitation:

Role of Seasons:

Forest Structure:

Other Defining Characteristics:

What I found most interesting or surprising about the temperate forest was…

AAddddiittiioonnaall  NNootteess::
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DDuurraattiioonn:: 45–90 minutes

design a data table which includes space to organize all 
components of an investigation in a meaningful way, including
levels of the independent variable, responses measured of the
dependent variable, number of trials, and mathematical means

identify ability of technological design to address conservation
challenges, to meet a human need, or solve a human problem

Social Studies
III People, Places & Environments

Performance Expectations

c. use appropriate resources, data sources and geographic 
tools such as aerial photographs, satellite images, geographic 
information systems (GIS) to generate, manipulate, and 
interpret information such as databases, graphs, grid systems, 
charts, and maps;

f. describe physical system changes such as seasons, climate, 
and weather and the water cycle and identify geographic 
patterns associated with them;

Life Science; Science and Technology

Essential Knowledge, Skills and Processes

use metric measures and appropriate instruments to take abiotic 
measurements; use optical tools in real and simulated investigations 
(hand lens, flashlight, camera, binoculars, microscope)

use classification and dichotomous keys to identify organisms; use 
graphs, charts and diagrams to collect, record, and report data

employ search strategies to retrieve electronic information from 
databases on the Internet; create simple databases and spread-
sheets to manage information, create reports, and do simple 
statistical analyses

observe and measure properties and changes of properties in 
matter (photosynthesis)

comprehend that each of the Earth’s major biomes is associated 
with certain conditions, including a range of climate and ecological 
communities adapted to those conditions

observe and describe examples of specific adaptations (structures, 
functions, and behaviors) organisms have that enable them to 
survive the conditions of their biome

relate the responses of plants to daily, seasonal, or long-term events; 
create plausible hypotheses about the effect that changes in available 
materials and energy might have on life processes in plants; state 
hypotheses in ways that identify the independent (manipulated) 
and dependent (responding) variables

AA  WWaallkk  iinn  tthhee  FFoorreesstt
Core Activity 2 Lesson Plan

Overview
A Walk in the Forest is an interactive, web-based simulated field study in which students use authentic scientific 
methods and tools such as a pH meter, meter square, pitfall trap, and a dichotomous key to collect and analyze
real data in a fictional, Virginia temperate-forest plot. Students can practice their observation and data-gathering
skills by using this simulation.

Objectives
Students will:
• use authentic scientific tools and methods, in an interactive simulation, to collect and manipulate relevant data.
• conduct tree inventories and accurately identify trees from their parts (leaves, bark, fruit, or cones). 
• determine tree composition of a one-hectare plot.
• analyze data to make connections between soil pH, soil type, drainage, slope, and tree type.
• investigate how seasonal change impacts plants and animal growth and activity.

NNaattiioonnaall  SSttaannddaarrddss  AAlliiggnnmmeenntt
Science
Unifying Concepts and Processes; Science as Inquiry; Physical Science;



Our Questions for Investigation
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Investigation Questions
Why is it important to monitor the health of forests?
What parts of a tree can we use to identify it? 
What tools can we use to collect abiotic measurements? 
How do abiotic factors affect the type of tree that grows?
What are the dominant and co-dominant species in 

our plot? Is our plot deciduous, coniferous, or mixed?
How does seasonal change effect growth, activity, 

and production in a forest?

The Student Overview Sheet (Handout 3) includes these questions and all core student readings.

Teacher Preparation
1. Preview A Walk in the Forest, an interactive, web-based simulated field study. In this module, 

students take the following walks: Dirt Detective: Trees and Soils, I.D. a Tree, and Seasonal Changes.
http://nationalzoo.si.edu/education/conservationcentral/walk/

2. Use this simulation to practice observation and data-gathering skills and then, if you choose, follow-up 
with an actual field study. See Extension Activity for suggestions and helpful links.

Vocabulary
canopy, coniferous, co-dominant, coverboard, deciduous, diameter, dichotomous key, dominant, 
ephemeral, ground cover, herb layer, mast collector, meter square, mixed, pH, shrub layer, soil layer, 
tree associations, understory

Materials
A Walk in the Forest (interactive, web-based simulated field study) 
Computer with Internet access and Macromedia Flash plug-in (already installed on most browsers)
Student Overview Sheet (Handout 3)
“Interactive Forest Walk” Student Worksheet (Handout 4)

http://nationalzoo.si.edu/education/conservationcentral/walk/
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Procedure

1. Tell students that they will become National Zoo scientists monitoring forest biodiversity. They will use 
authentic scientific tools as they “walk through” a fictional Virginia forest plot in a simulated field study.

2. Show students that each “walk” includes a specific scientific investigation in which they will be expected 
to gather data and record their observations. The “Introduction” section of each walk explains why it is 
important to monitor forest health. An animated zoo guide, based on a real zoo scientist or educator, 
will help walk students through the procedure.

3. Distribute the “Interactive Forest Walk” Student Worksheet and review Investigation Questions with 
students. They can use their worksheets to record their data and their Habitat Journals to record other 
observations, ideas, reflections, and Investigation Questions.

4. Assign partners to work together. Tell groups that in this investigation they will be focusing on 
the following walks: Dirt Detective: Trees and Soils, I.D. a Tree, and Seasonal Changes. 
http://nationalzoo.si.edu/education/conservationcentral/walk/

5. Point out the “Real World Connection” section of each walk. Students can learn why and how Smithsonian 
scientists use these same techniques in their field research. 

Classroom Management Suggestion
Encourage partners to take turns controlling the mouse and recording data on the 
“Interactive Forest Walk” Student Worksheet and reflections, ideas, and questions 
in their Habitat Journal. Guide students to record their data and reflect on what they learned from 
one walk before proceeding to the next. Each walk should take between five and ten minutes.
Allow at least 60 minutes to introduce this activity, for the interaction itself, recording data, 
and for follow-up discussion.

http://nationalzoo.si.edu/education/conservationcentral/walk/
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A Walk in the Forest

Dirt Detective: Trees and Soils Walk
Students will:
• use the texture by feel method to assess soil type.
• use a soil pH strip to measure soil pH in different areas of the forest plot.
• make connections between soil pH, soil type, drainage, and moisture level and the trees growing in that soil.

I.D. a Tree Walk
Students will:
• pull down a tree branch and zoom in to observe leaves and leaf arrangement on the branch, 

fruit, flowers, or bark.
• take a clipping and use a dichotomous key to identify trees from their leaves.
• determine the dominant and co-dominant species and if this forest plot is deciduous, coniferous, or mixed.

Seasonal Changes Walk
Students will:
• toggle between seasons to observe and record the process of growth— time-lapse fashion— as the seasons change.
• listen and mark acoustic changes in this forest plot.
• use a coverboard to record the shrub and understory density in different seasons.
• note air temperature in different seasons.
• use a meter square to examine ground cover in different seasons.
• examine the contents of a mast collector to note seasonal changes in food production.

Reflection, Discussion, and Analysis
Encourage students to record questions and ideas in their Habitat Journals. Have them finish filling out the K, W, 
L Chart and add it to their Action Plan Portfolio. Set aside ample time to address Investigation Questions and for
students to refocus their questions based on what they learned in the investigation, to analyze their findings, and 
to create new hypotheses. Questions such as the following may help guide discussion: 

What did we learn about the temperate forest from “A Walk In the Forest?” How does the temperate 
forest change in different seasons? How do plants and animals adapt to seasonal change? What tools 
did we use to gather data? What connections can we make between soil type, pH, moisture level, 
and the trees that grow in different abiotic conditions? Is our plot deciduous, coniferous, or mixed? 
What are the dominant and co-dominant species in our plot? Why is it important to monitor the 
health of forests? How can this data be used in conservation planning and policy development?
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UUnnddeerrssttaannddiinngg  HHaabbiittaatt::  The Temperate-Forest Biome 
Student Overview Sheet

Imagine you lived in a vast forest with plentiful black bears, river otters, bison, pumas, and gray
wolves. Above you, mile-wide flocks of passenger pigeons spread across the sky. This is what the
North American forest looked like when English settlers first arrived in the 1600s. Lush temperate
forests, with their fertile soils, favorable climates, plentiful precipitation, and long growing seasons,
were the first to be cleared by humans for agriculture and to be cut for timber. Today, they are the
most vulnerable frontier forests of all. Temperate forests are located in the temperate regions of the
world, regions where the amount of sunlight and the temperature vary greatly between summer and
winter. They once covered most of Europe, much of China and the continental United States, as 
well as parts of Canada, Australia, New Zealand, Chile, and Argentina. They now form bands across
North America, Europe, and Asia. There are four types of temperate forests: deciduous (trees that
lose their leaves), evergreen (trees with needle-like leaves), mixed (deciduous and evergreen trees),
and temperate rainforests. Temperate forests in different parts of the world have varying climates
and soil conditions, but all have plants and animals that adjust their growth and activity to four 
distinct seasons and a set of living conditions that change over the year. 

First, here are some questions to think about as you learn about the temperate forest. 
You should also write your own investigation questions.

Investigation Questions: Core Activity 2

Why is it important to monitor the health of forests?
What parts of a tree can we use to identify it? 
How can we accurately map our plot and determine 

a tree’s location? 
What tools can we use to collect abiotic measurements? 
How do abiotic factors affect the type of tree that grows?
What are the dominant and co-dominant species 

in our plot?
Is our plot deciduous, coniferous, or mixed?

Check out these resources to find out more!

HHaannddoouutt  33//MMoodduullee  22

My Questions for Investigation

A Walk in the Forest
(interactive, web-based field study)
http://nationalzoo.si.edu/education/conservationcentral/walk/

Soil pH table for forest trees and plants
http://ltpwww.gsfc.nasa.gov/globe/soil_pH/forplant.htm

field guides for your region

Forestry Web Cams
http://forestry.about.com/library/weekly/aa091701a.htm

World Forests and Protected Areas Interactive Map (Smithsonian Conservation Atlas)
http://160.111.112.77/catlas/world_forests_pa/viewer.htm

http://nationalzoo.si.edu/education/conservationcentral/walk/
http://ltpwww.gsfc.nasa.gov/globe/soil_pH/forplant.htm
http://forestry.about.com/library/weekly/aa091701a.htm
http://160.111.112.77/catlas/world_forests_pa/viewer.htm
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spring

summer

winter

fall

IInntteerraaccttiivvee  FFoorreesstt  WWaallkk  --  Student Activity Worksheet
Name _________________________________________________________________________________________  Date _____________________  

Class __________________________________________________________________________________________

AA  WWaallkk  iinn  tthhee  FFoorreesstt  — http://nationalzoo.si.edu/education/conservationcentral/walk/

Use this sheet to record your observations and data from each walk. You and your partner can take turns working

the mouse and recording data. Write any Investigation Questions you may have in your Habitat Journal.

Dirt Detective: Trees and Soils Walk

soil type on slope: types of trees near pond:

soil pH near pond: 

soil pH on slope: types of trees on slope:

moisture level:

How do soil pH and drainage affect the types of trees that grow?

I.D. a Tree Walk
common name scientific name leaf characteristics

Is this forest plot deciduous, mixed, or coniferous?* What are the dominant and co-dominant species?

Seasonal Changes Walk

(# of squares without green) temperature ground cover type the mast collector

Ground Cover Type Key: rock = rc pine needles = pn bare soil = bs, 
dead leaves = dl green vegetation = gv wood = w

What I found in

I observed the following changes in each season:
spring fall
summer winter

airunderstory density

* Hint: At least 80% of the trees must be of the type giving the forest its name; for example, a coniferous forest would have at least 80% conifers. 
In a mixed forest, with both conifers and deciduous broad-leaved trees, the less numerous species must make up at least 20% of the total.2

http://nationalzoo.si.edu/education/conservationcentral/walk/
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Additional Activities and Ongoing Assessment

Extension Activity for “ What is the Temperate Fores t ? ”
Making a Climograph

Students can demonstrate their understanding of climate by making a climograph 
for a particular temperate-forest region of their choice (see How to Read a Climograph:
http://www.cotf.edu/ete/modules/msese/earthsysflr/climograph.html).
They can use a local region, consult the weather section from a national newspaper, 
or visit an online weather monitoring site such as NOAA’s U.S. Climate at a Glance:
http://lwf.ncdc.noaa.gov/oa/climate/research/cag3/cag3.html to calculate average yearly precipitation. 
What does this information tell them about the temperate-forest biome?

Extension Activity for “An Interactive Forest Walk ”
Hands-On Forest Field Study

Once students have practiced their observation and data-gathering skills in the interactive, you may choose
to take an actual field study. Consult the Teacher Resources section on our website for suggestions on conducting 
a Hands-on Forest Field Study. http://nationalzoo.si.edu/education/conservationcentral/teacher/resources/ Refer to 
the Smithsonian National Zoological Park’s Forest Biodiversity Monitoring Project for in-depth field investigation
modules. http://nationalzoo.si.edu/Education/ClassroomPartnerships/BioDivMonPro/trainingmanual/toc.cfm

Habitat Journal
For both of the core lesson plans, have students write their own Investigation Questions in their 

journals and set aside time to discuss and frame student-generated questions. Students can use their 
journals to track seasonal changes in the temperate forest, sketch forest layers, or to make climographs. They can 
also record their observations from each of the interactive forest walks. Encourage students to use their journal 
for ongoing inquiry and reflection.

Action Plan Portfolio
Students can collect newspaper, journal, or Internet 

articles on the temperate-forest biome and include them 
along with their “Interactive Forest Walk” Student Worksheet, 
“Temperate-Forest Facts at a Glance,” Forest Biome Map, and 
K, W, L Chart in their Action Plan Portfolio. They can create a 
running list of reasons that the temperate-forest biome is important
and add to it as they gain more knowledge in each exploration. 
As an action step, they can also track local habitat conservation 
efforts and add any newspaper articles to their portfolios. 

Family Learning Activity
Families can do this easy and fun Show Your Colors! chromatography leaf experiment 

to reveal leaves’ brilliant colors. Copy the Family Learning Activity Sheet, found at the 
end of this module, and send it home with students. Alternatively, the activity is also available in 
PDF format at http://nationalzoo.si.edu/education/conservationcentral/family/.

http://www.cotf.edu/ete/modules/msese/earthsysflr/climograph.html
http://lwf.ncdc.noaa.gov/oa/climate/research/cag3/cag3.html
http://nationalzoo.si.edu/education/conservationcentral/teacher/resources/
http://nationalzoo.si.edu/Education/ClassroomPartnerships/BioDivMonPro/trainingmanual/toc.cfm
http://nationalzoo.si.edu/education/conservationcentral/family/.
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FFaammiillyy  LLeeaarrnniinngg  AAccttiivviittyy:: Show Your Colors!
Did you know the brilliant reds, golds, and oranges we see in the fall are in the leaves 
all year long? This fun experiment proves it, and shows you and your family how to reveal 
the colors that leaves “hide” under their green pigments. Your family can use this experiment 
to predict what colors the leaves around you will “turn” in the fall! 

WWhhaatt  YYoouu  WWiillll  NNeeeedd::
• rubbing alcohol or nail polish remover (acetone)

(handle carefully, read warning labels, and follow directions on the bottle)
• small glass jar
• several green leaves from different trees
• ruler or meter stick

WWhhaatt  TToo  DDoo::
1. Cut a strip of coffee filter about 1.5 inches (4 centimeters) wide and 4 inches (10 centimeters) long.

2. Make a pigment sample by laying a leaf on top of the strip and use a pencil to rub 
the leaf against the strip until you leave a green spot in the center of the strip 
(about an inch from the bottom of the strip).

4. Take the filter paper out and pour in alcohol* up to your mark–just enough so the 
bottom of the filter paper will get wet, but won’t touch the green dot. Hang the filter 
paper in the jar. *We advise that an adult pour the rubbing alcohol or acetone.

6. Repeat the experiment with other leaves, if you’d like. As a family, use this to predict what color the leaves 
of trees around you will “turn” in the fall. Write your predictions in a nature journal. Build your child’s 
interest and anticipation as fall approaches!

DDiidd  YYoouu  KKnnooww??
You’ve just used a technique called chromatography! Chromatography separates heavier 
pigments from lighter ones so you can see both the green pigment and any other colors in a leaf. 
Now you know, first-hand, that leaves don’t turn colors, they show their colors!

Green Tip
Plant onions, garlic, marigolds, chrysanthemums, and chives near your veggies to repel garden pests. 
But many insects are beneficial to your garden. Before trying to get rid of an insect you don't recognize, 
identify it in a good reference book, or take it to a garden center for identification.

3. Use the paper clip to hang the filter paper from the pencil laid across the lip of the jar. 
Use the ruler or meter stick to measure where the bottom of the paper hangs in the jar, 
then use your marker to mark this spot.

5. Let your experiment sit for 30 minutes. What do you notice? (the green pigment has traveled 
up the paper along with the alcohol or acetone). Where the green pigment stops, you should notice 
a yellowish or orangish streak continuing beyond. This streak indicates that there is another pigment, 
or pigments, in the leaf. Each band of color represents a pigment.

• marker
• pencil 
• paper clip
• paper coffee filter
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