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RATIONALE FOR OUR UNIT: MOTHER EARTH

Our unit is about our relationship with the Earth, which is the fundamental
relationship of humankind. The Earth provides us with sustenance and the means for
survival, which is our initial and most basic need. We want our students to understand
the food they eat. We want them to know where their food comes from, how it is
produced, and what the real costs of food are. We will acquire our learning through a
combination of hands-on experience and inquiry-based study.
In several places in the world today there is not enough food, and people suffer to
meet this basic need. In the United States, we do not generally have this problem, and
many of us take our food for granted. We want our students to understand our
dependency on the land, and the processes by which food is produced and brought to
their tables. We will kick off our unit with a three day field trip to the Farm School in
Athol, MA, where students will take part in operating the farm, tending animals, gardens,
fields and forests, and will help to cook meals with food they have harvested. As an ongoing project, we will build, maintain, and harvest our own vegetable garden in our
school greenhouse. As a community service project, we will see if we can find a patch of
land in town to create a community garden. As our culminating event, we will hold a
communal feast at which we will cook and eat the food we have grown.
In addition to what we will learn from actually working the land ourselves, we
will study various aspects of man’s relationship with the Earth. In social studies, math,
and science, we will study agrarian based societies and the practice of sharecropping. We
will study agrarian economies and the economics of food. We will understand the real
and hidden costs of food production, and do some comparison food shopping to assemble
data on the costs of food. We will study symbiotic relationships in leguminous plants.
Moving along the Maslow hierarchy of needs, in our Language Arts, Art, and
Music classes, we will study what the Earth has meant to man from a spiritual point of
view. The garden represents many great themes of literature: birth, creation, and the
beginning of all things; the cycle of life; a source of beauty, peace, and repose. In our
English class we will read and analyze novels, plays and poetry that embrace these
themes. In Music, we will study Beethoven’s Pastorale Symphony, Dvorak’s New
World Symphony, and Smetana’s The Moldau, all of which in different ways reflect
man’s love for the land. We will watch the Disney movie Fantasia, to see how those
artists represented Beethoven’s beautiful work. In Art, we will study various great
masterworks dealing with agricultural and horticultural themes.
We also acknowledge the role food plays in our social fabric. The sharing of food
is one of the primary ways people relate and connect, and all of our holidays are in some
ways dependent upon food. We will demonstrate the social importance of food in our
culminating activity, in which our students create their own Holiday and celebrate it with
a communal feast to which we invite all our friends and family.

The goals and objectives of our unit can be summarized as follows:
1. Students will work with the land, both in our own greenhouse garden and at the Farm
School.
2. Students will understand where their food comes from, and what goes into producing
food.
3. Students will learn about the needs of plants and about symbiotic relationships among
plants.
4. Students will learn about the growth cycle of plants.
5. Students will learn about the economies of food.
6. Students will study agrarian societies.
7. Students will learn about how imagery relating to gardens and the earth is used in
literature, art, and music to convey powerful ideas, such as creation and birth,
regeneration and the cycle of life, and the haven that can be found in a place of peace
and beauty.
8. Students will contribute to their community.
9. Students will understand the role food plays in human society and celebrations.

HABITS OF MIND AND STUDY SKILLS

In our Unit, students will utilize and reinforce a number of the important habits of mind
and study skills. In creating and maintaining our garden and in working at the Farm
School, students will engage in:





Goal Setting and Planning
Keeping Records and Monitoring
Finding and Keeping Focus
Taking Risks

In our trips to farm stands and stores to research the costs of food, students will:






Ask Good Questions
Seek Anomalies
Think Fluently and Flexibly
Search for Patterns
Analyze Data

In our math and science units, students will:





Form Hunches
Simplify Questions and Problems
Be Attentive
Design Tests and Experiment

In our social studies and English units, students will:



Search for Patterns
Think by Analogy

Throughout the unit, students will:






Find and Keep Focus
Cooperate and Collaborate
Persevere and Have Self-Discipline
Take Risks
Find Elegant Solutions

TIMELINE FOR OUR UNIT
Our unit encompasses three weeks of study that are spread out throughout the year.
Activities relating to growing our garden, and our field trips, will occur on an on-going
basis. The schedule for our unit is as follows:
September
Initiating Activity: Field Trip to the Farm School
October
Planning and Planting Our Garden
November
First Week of Study:
Social Studies: Continent of Africa
Mathematics: The Geometry of Our Garden
Science: Begin setting up and planting Wisconsin Fast Plants
Establish bean plants with the Rhizobium cultures.
Language Arts: The Novel
Music: Symphony No. 6 in F Major, The Pastorale by Ludwig von Beethoven
Art: Jean-Baptiste Camille Corot and the Barbizon School
December
Field Stores and Farm Stands Field Trip
Continue to tend the Fast Plants, and the Bean Plant / Rhizobium experiments.
January
Science doesn’t take a break: Continue with Fast Plant experiments, as well as tending to
Nitrogen Fixation experiments.
February
Second Week of Study:
Social Studies: Agrarian Economies
Mathematics: The economics of sharecropping and who comes out ahead
Science: Butterflies and Fast Plants
Language Arts: Poetry
Music: Symphony No. 9, From the New World by Antonin Dvorak
Art: Pierre-Auguste Renoir and Claude Monet

March
Science: Students continue to maintain the Fast Plants
April
Third Week of Study:
Social Studies: The Reconstruction
Mathematics: What is the real cost of the food we eat?
Science: Fast Plant Genetics
Language Arts: Imagery in Shakespeare
Music: The Moldau by Bedrich Smetana
Art: Vincent Van Gogh and Paul Gauguin
May
Culminating Activity: Our Own Holiday and Communal Feast

ACTIVITIES OF OUR UNIT

OUR KICK-OFF ACTIVITY:
FARM SCHOOL FIELD TRIP
Our kick-off activity is a three day field trip to the Farm School in Athol, MA
http://www.farmschool.org/prog_visitschools.html At the Farm School, students are led
by farmers and naturalists in a program designed to help them “find value in real work,
create community that persists when they return to their classrooms, and experience first
hand what it means to be a steward of the earth.” The school describes its program as
follows:
The work and care of the farm is the mainstay of the program. The farm itself is 130
acres, with about 40 acres of open land and 90 acres of woods. It is an incredibly
productive place, with large vegetable gardens designed to help feed all that come,
young orchards, a maple sugaring operation, a dairy with up to 12 cows milking that
ships milk to a local co-op, pigs being produced for Cambridge restaurants, goats,
chickens, oxen and a lovely work horse named Mack. Students are fully integrated
into the farm operations, rising early for milking, tending to the garden, fields and
forests, and helping to cook meals with the food they have harvested. By the time
they leave, the farm is theirs.
Students will visit the Farm School during the fourth week of September, from
Tuesday to Thursday. Their schedule will be as follows:
Tuesday – Getting to Know the Farm:
10:30 Welcome and settle into bunk rooms
10:45 Meg's talk at the Horse Barn
11:15 Farm Explore
12:00 Lunch (students bring from home)
1:00 Games
2:00 Farm Work - Group I: Farm/Construction; Group II: Garden; Group III: Forest
4:15 Break
5:15 Workshop - Seeds
5:45 Chores Intro Group I: Barn; Group II: Tracking; Group III: Bunk House
6:30 Dinner and clean-up
7:30 History of Farming Slide Show
8:30 Quiet Evening Routine
Wednesday – Working the Land:
6:15 Wake-up
6:30 Chores - 3 groups rotate
7:30 Breakfast/clean-up
8:15 Yoga
8:45 Community Meeting
9:00 Farm Work - 3 groups rotate

11:30 Break
12:00 Lunch and clean up
1:00 Reflection
2:00 Farm Work Options
3:30 Snack/Free
4:45 Workshop
5:30 Chores - 3 groups rotate
6:30 Dinner - clean-up
7:30 Sing Out
8:30 Quiet Evening Routine
Thursday – Farmers Now:
6:15 Wake-up
6:30 Chores - 3 groups rotate
7:30 Breakfast and clean-up
8:00 Pack - bags out front
8:30 Farm Work - 3 groups rotate
10:00 All Group Work Project to Final Circle
10:30 Depart for home - farewell!
In preparing students for the trip, on the Monday before we leave we will lead group
discussions in class, using KWL charts, to determine what students already know about
farming and what they want to learn. We will generate a list of class questions that they
will seek to have answered on the trip.
Upon our return, we will finish our KWL and determine if students had their
questions answered. We will ask them to reflect on their Farm School experience in their
journals, focusing on the things they found most interesting, the things they found most
annoying, the things they would like to know more about, the things they found least
interesting, and whether they would be interested in a life as a farmer.

COMMUNITY SERVICE

We plan to ask our students help us devise a community service project centered
on our unit. One possibility is to find a patch of land in our town, which we could clean
up and create into a community garden. This would be a place where anyone could come
to garden and grow plants. After cleaning the lot, we would put in good soil and
designate areas for flowers, vegetables, and other plants. People in the community who
want to take part could either be given their own plot of the garden, if we can obtain
enough space, or could just grow in the general growing area.
Another possible option is to have students volunteer to work in community
gardens that already exist. If they did this, we would plan one or two field trip days to
allow students the time to devote to the project. This would require research to locate
gardens and fields that are community based and could use our help.
Our students will decide exactly what form this project will take, and will
undertake to approach the town authorities to obtain the necessary approvals. They will
be responsible for planning and executing the project.
This garden will be a companion piece to our school greenhouse garden. Because
it will be out of doors, it will be subject to the demands of the season, and will therefore
give our students a different growing experience.

DATA GATHERING FIELD TRIPS

In order to enable students to answer the questions: “How much does food cost?”
and “What is the real cost of food?”, we will divide our students into groups of four, and
have them choose one of the following field trips:





Whole Foods
Wilson Farms
Busa Farms
Shaw’s Supermarket

At each of these venues, students will pose the same set of questions, but we expect
that they will find that they will get very different answers. When they come back from
the field trips, they will get together with their groups and compare their answers, and use
them for the different lessons in each of the core subjects.
Questions to be answered: (Note: Students will be asked to brainstorm more on these
and add their own input and clarification to the questions.)
1. What is included in the cost of a food? (soil, compost, water, labor, marketing,
packaging, distribution, chemicals, non-chemical means of protecting plants,
etc.)
2. What is the difference in growing organically vs. not – which one is cheaper,
better for you, etc.
3. What is not included in the cost of the food?
4. What does eat locally mean and why is it important or not?
5. Fill in the following table of products at the store you visit:
Product
Where Grown
Organic or Not
Price per pound
Iceburg lettuce
Not Organic
Romaine lettuce
Organic
Romanie lettuce
Not Organic
Tomato
Organic
Tomato
Not Organic
Broccoli
Organic
Broccoli
Not Organic
Radishes
Carrots

CULMINATING ACTIVITY: DECLARING OUR OWN HOLIDAY, AND
CELEBRATING WITH A COMMUNITY FEAST

All of our great holidays, from Christmas to Passover to Ramadan, center in some
way around food. The sharing of food, and the rituals around that experience, constitute
what is perhaps the most fundamental way in which human beings bond with each other.
Our students will acknowledge this truth, and will celebrate what they have
achieved throughout this unit, by declaring their own food-based Holiday. In class
discussions followed by voting, students will identify the occasion they wish to celebrate,
name it, and define the rituals that accompany it. One of these rituals will be our
communal feast.
The centerpiece of the feast will be the food we harvest from our own garden. In
letters of invitation that our students will write, we will ask our friends, family, and
members of our community to come and celebrate with us. In addition to our families,
we will invite the people we met at the Farm School, in our food shopping field trips, and
while we were building our community garden.
We will hold our feast in the school cafeteria on a Saturday night in May. We
will invite our guests to bring potluck dishes for entrees and desserts to accompany the
fruits and vegetables we have harvested. Our students, with the assistance of the Home
Economics class, will prepare and cook our produce ourselves.
We will conduct our feast in accordance with the rituals that our students have
devised to celebrate our Holiday. One important piece of the entertainment will be a
slide show that our students themselves have created depicting the course of this unit,
from September to May, and the many activities we have undertaken. The slide show
will be followed by a student panel, which will discuss with our audience what our class
has learned from the unit and what it has meant to them.

SOCIAL STUDIES

MOTHER EARTH UNIT
SOCIAL STUDIES LESSON PLANS

Rationale
Much of what we study in social studies involves the history of man’s struggle for
survival. In many cases this involves the interaction, and at times the conflicts, between
different cultures or societies. Since the dawn of time however, humankind’s most basic
struggle for survival has been with the planet earth. The history of humankind is one of
adapting to the environment in which one lives. Settlements spring up in areas that are
hospitable to survival. Early settlements were established near sources of water for
irrigation, travel, and consumption. Economies developed around the natural resources
available in a particular region. The ancient Egyptians established a dynamic culture and
economy based on agriculture. However, before this could happen the Egyptians needed
to learn how to harness the fertile lands of the Nile River Valley, control flooding and
develop methods of irrigation.
In this unit our students will examine how the geography of a region plays a large role in
the development of culture and societies. We will study different economies which are
based directly on the development of and interaction with natural resources of a region.
We have chosen to base the social studies portion of this unit on the Massachusetts
Frameworks for Grades 6 and 7, as those are the grades that are to be covered in the
proposed MCAS test given in 7th grade, as well as Grade 8. The Massachusetts History
and Social Science Curriculum Frameworks describe the study of geography as
consisting of five major concepts: location, place, human interaction with the
environment, movement, and regions. Our main focus in this unit will be on human
interaction with the environment, and the ways in which people have adapted to their
surroundings or altered them for economic reasons.
Learning Standards
Massachusetts History and Social Science Frameworks
Grade 6 Concepts and Skills
History and Geography Standard 6.3: Interpret geographic information from a graph or
chart and construct a graph or chart that conveys geographic information (e.g., about
rainfall, temperature, or population size data).
Economics Standard 6.14: Describe how different economic systems (traditional,
command, market, mixed) try to answer the basic economic questions of what to produce,
how to produce, and for whom to produce.
Integrated Standard 3: Explain how the following five factors have influenced settlement
and the economies of major world regions and countries. (G, E)

A. absolute and relative locations
B. climate
C. major physical characteristics
D. major natural resources
E. population size
Optional Topic of Study
Explain how drought and desertification affect parts of Africa. (G, E)
Grade 7 Concepts and Skills
Seventh graders study the origins of human beings in Africa and the early civilizations
that flourished in the Mediterranean area.
Economics Standard 8: Define and apply economic concepts learned in prekindergarten
through grade 6: producers, consumers, goods, services, buyers, sellers, natural
resources, taxes, specialization, savings, entrepreneur, prices, markets, scarcity, trade,
barter, money, medium of exchange, supply, and demand. (E)
Grade 7 Learning Standards
Standard 7.4: Explain the importance of the invention of metallurgy and agriculture (the
growing of crops and the domestication of animals). (H)
Standard 7.5: Describe how the invention of agriculture related to settlement, population
growth, and the emergence of civilization. (H)
Standard 7.6: Identify the characteristics of civilizations. (H, G, E)
A. the presence of geographic boundaries and political institutions
B. an economy that produces food surpluses
C. a concentration of population in distinct areas or cities
D. the existence of social classes
E. developed systems of religion, learning, art, and architecture
F. a system of record keeping
Grade 8 Learning Standards
In the US History I, Students examine the historical and intellectual origins of the United
States during the Revolutionary and Constitutional eras. According to the frameworks,
students will learn about the growth of sectional conflict, how sectional conflict led to the
Civil War, and the consequences of the Civil War, including Reconstruction.
The origins and impact of sectionalism on American life and politics: The U.S.
history standards in grade 5 and the standards for U.S. history I and II address the origins,
development, and importance of sectionalism in American history. The standards address
the political and economic differences between the North and the South, the Civil War
and its aftermath, and the continued importance of sectionalism through the 20th century.

U.S. Economic Skills
Standard 8.25: Explain the basic economic functions of the government in the economy
of the United States. (E)
US History Learning Standards
Standard USI.35: Describe how the different economies and cultures of the North and
South
Standard USI.40: Provide examples of the various effects of the Civil War. (H, E)
Standard USI.41: Explain the policies and consequences of Reconstruction. (H, C)
Week One
Upon returning from the Farm School, students will begin a unit on the continent of
Africa. Students will study the different geographical regions of the continent including
the Sahara Desert, the Sahel sub-desert region, the African Rainforest, and the Great
Plains of the Serengeti.
We will tie this unit directly to our Inter-thematic unit by having the students conduct a
research project on different crops grown in Africa. The students are going to look
deeper into the question of how people in Africa grow, harvest and cook their food. Each
student will be given a crop to research. The crops will include string beans, cassava,
corn, rubber, coffee, cocoa and other crops indigenous to different regions on the
continent. The focus will be on why certain crops are grown in certain areas. Students’
research will include the conditions under which a crop grows; the length of the growing
cycle; the environmental conditions in which a crop grows best; how the crop is grown,
raised and harvested; as well as various uses for that crop. Through this study students
will begin to see how humans need to understand and adapt to the geography, climate and
natural resources of the area in which they live in order to survive.
On the first day of the week the teacher will conduct a mini-lesson on note-taking. This
will teach the students the skills and strategies necessary to conduct their research.
During the next two-to-three days the students will be in the library and computer lab
conducting research on their crops. They will use websites such as National Geographic
and WorldBook Online, as well as books in the library. They will be given a list of
questions they must answer in order to help maximize the efficiency of their research.
The final product of their research will be a pamphlet which shows the information they
gathered. The pamphlet will be made from a manila folder, with all four sides (front and
back covers, two inside pages) decorated. The students will write a paragraph to answer
each of the assigned questions and paste the paragraphs throughout the pamphlet, along

with pictures and drawings of the crop. They will also include a recipe that uses their
crop.
Students will be assessed on whether they answered each required question, the quality of
their written work, as well as the creativity of their pamphlet design.
During this week the students will study different farming techniques in science class.
They will look at a technique used throughout Africa known as intercropping, or
growing two or more crops in the same field. Unlike the American method of growing
one crop in each field, African farmers will often alternate crops in each row of their
field. According to this theory, the nutrients given off by one crop will benefit the other
crop that grows next to it. It is a method based on interdependence.
Week Two
For the second week of this unit, students will study agrarian economies, in particular the
farming economy which developed along the Nile River Valley in ancient Egypt. The
lesson is taken from the website DiscoveryEducation
(http://school.discoveryeducation.com/lessonplans/programs/nile/). Through readings
and research the students will understand the following:
1. The Nile River played an important role in the lives of ancient Egyptians and still does
today.
2. Ancient Egyptians had many of the same concerns as we do today: for example, food
supply, technological advances, weather, natural habitats.
3. Part of ancient Egyptian society was literate.

Then we will help the students connect what they have learned about Egypt to the United
States. Our work over the next week will be to investigate and discuss the following
questions:
1. The Greek historian Herodotus claimed that “Egypt is the gift of the River Nile.” Would
Egyptians today still agree with his words of appreciation? Why or why not? Analyze the
ways that the Nile River contributes to their lives.
2. One product of the banks of the Nile was papyrus. This sturdy reed, which was made into
a material that could be easily written on, advanced written communication. In ancient
Egypt, though, only a small number of the elite could read and write. Discuss what life
would be like today if only the wealthiest few citizens and religious leaders could read and
write?
3. From the early colonists’ establishments on the James River in Virginia to Lewis and
Clark’s travels on the Missouri River, Americans have depended on rivers for
transportation, trade, and resources. What role have rivers played in the development of
American cities and towns? Has a river been an important geographical feature in your
area? In what way?
4. The land along the Nile River was the richest farmland in the ancient world. Farming in
the area, however, took careful planning. Explain the steps that Egyptian farmers would
take to farm the land. What dangers did they have to avoid? What signs would they look
for?

5. Compare and contrast the Nile River and the Mississippi River. Analyze their length, the
direction that they flow, their uses, their deltas, and the cultures and traditions that have
developed along each river.
6. Debate the idea that “agriculture made wealth, and wealth made the Egyptian
civilization.”

For a culminating project students will create their own cartoon history book, similar to
Larry Gonick’s “The Cartoon History of the United States”. They will be assessed on
their ability to incorporate the major events and principles discussed throughout the
week, as well as on their creativity and artistic ability.
Week Three
Earlier in Language Arts, the students read Roll of Thunder, Hear My Cry, a book about a
black family in the rural south during the Jim Crow period of the early 20th century. In
order to bring this story into historical context we will study the period following the
Civil War known as Reconstruction.
The students will study the economic system known as sharecropping, the system that
took root in the south following the Civil War. They will do this through an interactive
WebQuest found on the American Collection website
(www.ncteamericancollection.org/roll_of_thunder.htm).
In Part One of the assignment the students will access the link “What Was Jim Crow?”
and gain an understanding of the Jim Crow laws that dominated racial relations in the
south during that period. Through this the students will accomplish the following
objectives:
 Demonstrate an understanding of the Jim Crow System and its history
 Demonstrate their understanding of specific vocabulary words that will appear
throughout the unit.

In Part Two the students will research sharecropping through the WebQuest “KWEST
TV Investigative Report: How Sharecropping Was Used to Keep Freed Slaves on the
Farm.” Through this project the students will be able to:
 Apply their knowledge and understanding of the treatment of African Americans
and create a mock TV news presentation to share with the class.
 Apply their knowledge and understanding of African-American roles in society
during the Jim Crow period.
 Demonstrate their understanding of sharecropping through scripts and
presentations.
 Demonstrate their writing skills and drama skills by writing and preparing this TV
news report.

SCIENCE

MOTHER EARTH UNIT
SCIENCE LESSONS

RATIONALE
Science is a critical area of study as we discover how life is dependent on the land for
survival. Students will be actively engaged in their inquiry of how living organisms and
their environments ate intricately inter-related. They will gain an appreciation for how all
life depends on its surroundings for nourishment and protection. Students will also learn
how hereditary influences help living organisms adapt to the challenges of their
surroundings. Our garden provides a natural ecosystem in which many concepts of
biodiversity can be fully explored.

LEARNING STANDARDS
The following standards, from the Massachusetts Science and Technology/
Engineering Curriculum Framework for Life Science (Biology), Grades 6–8, will be
emphasized through this unit:
STRAND: Reproduction and Heredity:
7. Recognize that every organism requires a set of instructions that specifies its traits.
These instructions are stored in the organism’s chromosomes. Heredity is the passage of
these instructions from one generation to another.
8. Recognize that hereditary information is contained in genes located in the
chromosomes of each cell. A human cell contains about 30,000 different genes on 23
different chromosomes.
STRAND: Evolution and Biodiversity:
10. Give examples of ways in which genetic variation and environmental factors are
causes of evolution and the diversity of organisms.
STRAND: Living Things and Their Environment:
13. Give examples of ways in which organisms interact and have different functions
within an ecosystem that enable the ecosystem to survive.
English Language Proficiency Benchmarks and Outcomes for English Language
Learners:
S.1 Vocabulary: Students will comprehend and communicate orally, using English vocabulary for
personal, social, and academic purposes. (FL 1, 2, 4, 5, 6, 7; ELA 4)
R.6 Research: Students will gather information in English from a variety of sources, analyze and evaluate
the quality of the information obtained, and use it to answer their own and others’ questions. (ELA 24)
R.5 Informational/Expository Text: Students will identify and analyze purposes, structures, and elements
of nonfiction English texts. (FL 4, 7; ELA 8, 10, 13)

W.2 Writing: Students will write in English for a variety of purposes with clear focus,
coherent organization, and sufficient detail. (ELA 19; FL)

BUILDING A GARDEN
Beans, Bugs (aka Bacteria), And Nitrogen Fixation
Nitrogen is the most common gas found in the earth's atmosphere. It is necessary for
plant growth. Students will learn that Nitrogen, in the soil, is necessary for the survival of
all living systems (ecosystems). In the nitrogen fixation part of the Nitrogen Cycle,
nitrogen-fixing bacteria found in the soils and in the roots of certain plants, change (or
convert) free nitrogen into substances that other organisms can use.
All living things require a constant supply of nitrogen. Although there is a lot of nitrogen
in the atmosphere, it's not in a form that most living things can use. Most plants get
nitrogen from the breakdown of organic materials in the soil and from fertilizers.
Legumes such as peas, beans, and clover typically require less nitrogen from fertilizers
because they can form symbiotic relationships with nitrogen-fixing rhizobia bacteria as
described above.

We will use packets of dried rhizobia bacteria and challenge our students to conduct
experiments to investigate symbiosis in action.
We begin by learning about…Soil.
When students finish working though this section:
1. They will be able to define soil and describe its component parts.
2. They will have examined the factors involved in soil production.
3. They will have looked closely at the soils in their area.
4. They will have experimented with the concept of a soil survey.
The soils used to grow any crop are an important factor in the success of that growth.
Students need to understand the characteristics of the soil in order to select appropriate
species for production, to cultivate successfully, and to maintain the soil for future usage.
Students may understand its importance to those who farm, but not understand its
importance to themselves (humans) as a whole. This is section is a good place to start that
discussion.
Now for our Nitrogen-Fixation Activity:
Members of the genus Rhizobium exist in a symbiotic relationship with leguminous
plants (peas, clover, beans). The Rhizobium growing in nodules on the roots of
leguminous plants fix atmospheric nitrogen. This supplies the plant with nitrates and the
bacteria with energy and a favorable environment. In farming, legumes are plowed under,
adding significant amounts of N2 to the soil. Nodules can be observed on the roots 6
weeks after planting.
Materials:













Websites and other resources that they can use to figure out the role and use of
soils in consideration of how different vegetables need to grow. An example of a
useful website is: http://soils.missouri.edu/data/studentguide.pdf
Nitrogen-Fixation Study Kit, purchased through Carolina Biological Supply,
$43.80 per group of 30 students. Complete with teacher instructions.
Microscopes, equipped with an oil-immersion objective for observing the
bacteria.
Rhizobium inoculum with Clover Seed
Microscope Slides
Soil
Scalpel
Planting Pots
Autoclavable Disposal Bag
Bacteriological media bottles: containing 125 mL of medium. This amount is
sufficient for pouring up to 5 plates or for 15 to 20 tubes. Bottles are sealed to
prevent contamination and drying.

Content Objectives:
 Students will produce an entire scientific project studying the role of symbiosis in
living systems.
 Students will understand how plants and bacteria inter-relate through the Nitrogen
Cycle.
 Students will learn how to use a laboratory notebook.
Strategy Objectives:
 Students will gain experience working individually, as well as in groups.
 Students will gain experience working with living organisms.
 Students will learn how to analyze scientific data.
 Students will gain respect for how to work with living organisms.
 Students will learn essentials of laboratory safety.

Assessment :
Students will be assessed in a variety of ways. A large part of their assessment will be
based on their ability to work as part of a group. The observation of the team teachers is
important in this first part of the unit as we all pitch in to build the garden. The Nitrogen
Fixation component of this unit requires students to work together. The ability of students
to work safely with micro-organisms is also an important area for informal assessment.
Students will hand in their laboratory notebook at the end of the “Beans, Bugs, And
Nitrogen Fixation” portion of the unit. The notebook will be graded for scientific
accuracy, completeness, and the ability of the student to clearly explain the scientific
concept of symbiosis, as applied to the Rhizobium and the bean plants.
A major aspect of the Science parts of the unit is to allow students to express their
understanding in ways that are appropriate for themselves, as individuals. Drawings,
cartoons, skits, notebook diagrams and graphs, as well as the more standard scientific
prose are considered valid ways to express understanding.

Resources:
 http://soils.missouri.edu/data/studentguide.pdf ALL ABOUT SOILS
 http://www.carolina.com/ CAROLINA BIOLOGICAL SUPPLY
 http://www.kidsgardening.com/Dig/digdetail.taf?Type=Art&id=1105 KIDS
GARDENING RESOURCES
 http://www.realtrees4kids.org/sixeight/cycles.htm REAL TREES 4 KIDS

AGRARIAN SOCIETIES
Life in Balance: Life Cycles of Butterflies and Fast Plants
What are Fast Plants?
Fast Plants® (scientific name: Brassica rapa) are rapid-cycling brassicas. They are
members of the crucifer family of plants, closely related to cabbage, turnips, broccoli and
other cruciferous vegetables.
In this activity, students will have the opportunity to witness first-hand the dynamic
relationship between Brassica Butterflies and the Wisconsin Fast Plants. Students are
responsible for tending the butterflies and plants throughout the entire life cycles, while
they explore and explain the changes that each organism goes through.

Content Objectives:
At the end of this activity, students will be able to:

• Care for two organisms (Brassica Butterflies and Wisconsin Fast PlantsTM )
through their entire life cycles
• Maintain a written log of observations, notes, and explanations
• Identify each organism’s parts and structures, and relate form and structure to
function at different stages in the life cycles
• Describe how butterflies and plants interact, and how the interactions change at
different stages
• Predict how external stimuli may affect behavior and tropisms
• List what environmental conditions are necessary for growth, development, and
reproduction
• Explain how resources (biotic and abiotic) can limit growth
Strategy Objectives:
In this activity, students will have the opportunity to investigate the dynamic relationship
between Brassica Butterflies and Wisconsin Fast Plants. The students are responsible for:
1. Tending the plants.
2. Gathering evidence (by recording their observations on Student Notebook Pages).
3. Determining whether or not their evidence supports their hypotheses.
4. Monitoring and taking care of the butterflies.
Materials:
Written Materials:
• Life in Balance Book, which includes:
detailed life cycle descriptions, a calendar of exploration days and plant care, and
two student Notebook Pages.
• Brassica Butterfly Care Instructions
• Wisconsin Fast PlantsTM Growing Instructions
• CBSC Butterfly Order Card
Brassica Butterfly Materials:
• Brassica Plant Mix seeds
• Butterfly “Nectar” Feeders and wicks
• Egg Collector (film can)
• 8 Broccoli Barns (large reservoirs with lids)
Wisconsin Fast Plants Materials
• Wisconsin Fast Plants seeds
• 8 growing systems
Each growing system includes:
1 Circular watermat
1 Long watermat wick

1 Small container
1 Large container (reservoir)
4 Pots (holes in bottom)
4 Small blue watermat wicks
• Potting mix
• Fertilizer
• Stakes and ties
• Labels
Materials that the teachers will need to supply:
• Butterfly Box (Purchase through Carolina Biological Supply Company, Catalog
Number 15-8997) or make (see www.fastplants.org for instructions)
• Thumbtacks
• Broccoli or cabbage
• Automatic timer for light
• Sugar
• Yellow food coloring
• Wax paper
• Double-stick tape
Assessment:
Students will again be assessed in a variety of ways. The ability to work in their groups to
take care of the living organisms (butterflies and plants) makes up the largest part of the
informal assessment. The ability of students to work carefully with the butterflies is also
an important area for informal assessment.
In addition to the mandatory laboratory notebook, students will take a formal quiz at the
end of the unit. The quiz will be a modification of the assessments provided by the Fast
Plants teacher’s resource. The notebook will be graded for scientific accuracy,
completeness, and the ability of the student to clearly explain the scientific concept of
symbiosis, as applied, in this case, to the butterflies and the fast plants.
Again, a major aspect of the Science parts of the unit is to allow students to express their
understanding in ways that are appropriate for themselves, as individuals. Drawings,
cartoons, skits, notebook diagrams and graphs, as well as the more standard scientific
prose are considered valid ways to express understanding. In particular working with
butterflies allows visual learners to express their knowledge in creative ways.
Resources:
http://www.fastplants.org/ WELCOME TO FAST PLANTS
http://www.fastplants.org/pdf/activities/Life_in_Balance.pdf BUTTERFLY AND FAST
PLANT RESOURCE

http://www.educationtechnologies.com/modules/bfly1/default.htm Brassica Butterfly
Images and Animations TUTORIAL.

THE REAL COST OF FOOD
Who’s The Father? Mendelian Genetics
And Wisconsin Fast Plants
More inquiry investigations with Fast Plants:
During growth and development, students will follow the maturation of the plants from
seedling to flowering. During this time period, students will track their plants’ height as
well as a number of other traits. After collecting this information, students analyze and
synthesize the data both to understand the structures that develop during this stage and
their functions. In addition, students have an opportunity to analyze what traits are most
variable among individual plants and wonder why.
As part of this Science Unit, students will gain an appreciation of what is involved in the
planting, growing, and harvesting of plants. The costs, in terms of time and human effort,
of growing foods to ultimately feed a population will be examined. Human costs that are
involved in continuous growth of generations of plants will be discovered through
engaging and inquiry-based activity.
In this fun inquiry investigation of “Who’s the Father”, students will gather their own
evidence to explain how inheritance works. As they observe three generations of
Wisconsin Fast Plants, students will unravel a mystery of paternity: What is the father’s
phenotype? Is it the same as the mother’s phenotype or the offspring’s phenotype? Or is
it something entirely different? As the generations of plants grow, students will make
observations that will serve as evidence to support or refute their explanations about the
inheritance of two genes.
Content Objectives:
At the end of this activity, students will be able to:
• Explain the inheritance of two genes
• Observe Mendel’s Law of Segregation and Law of Independent Assortment
• Identify and quantify the phenotypes that are conditioned by two genes
• Use scientific skills effectively
 Gather, share and analyze data to draw some conclusions.
 Students will visually display the inheritance patterns of their plant crossings.
Strategy Objectives:
In this activity, students will have the opportunity to investigate how two genes are
inherited in Wisconsin Fast Plants. The students are responsible for:
1. Tending the plants.
2. Articulating hypotheses about the inheritance of genes.
3. Gathering evidence (by recording their observations on Student Notebook Pages).

4. Determining whether or not their evidence supports their hypotheses.
5. Explaining inheritance of two traits in Wisconsin Fast PlantsTM, based on their
evidence.
6. Determining the father’s (P2) stem and leaf colors, based on their explanation of
inheritance.
Students will observe and record the stem and leaf colors of both generations, but they
will tend only the first-generation plants (F1) through the entire life cycle. During the
investigation, students will tend the plants, pollinate the flowers, harvest the seeds of the
second-generation offspring (F2), and plant the seeds. A few days after planting the
second generation seeds, students will observe the stem and leaf colors of the F2
seedlings, then plant seeds of the father generation (P2). Finally, they will
observe the stem and leaf color of the P2 plants.
Materials:
The following materials are included with the Who’s the Father? Kit.
Each kit contains enough materials for 8 groups of
2–4 students.
Written Materials
• Who’s the Father? Book, which includes:
A detailed life cycle description (pages 8–9),
A Teacher’s Schedule of observation days and plant care and Student Notebook
• Wisconsin Fast PlantsTM Growing Instructions
Wisconsin Fast Plants Materials
• Wisconsin Fast PlantsTM seeds
Seeds of three generations are included:
Non-Purple Stem (P1)
Yellow-Green Leaf (P2)
F1 Non-Purple Stem, Yellow-Green Leaf
• 8 growing systems
Each growing system includes:
1 Circular watermat
1 Long watermat wick
1 Small container
1 Large container (reservoir)
4 Pots
4 Small blue watermat wicks
• Potting mix
• Fertilizer

• Stakes and ties
• Labels
• Plant Light House or Plant Light Bank (Purchase through Carolina Biological Supply
Company, Catalog Numbers 15-8997 and 15-8998) or make your own (see
www.fastplants.org for instructions)
Resources:
http://www.fastplants.org/ WELCOME TO FAST PLANTS
http://www.fastplants.org/pdf/activities/WFPgenetics-06web.pdf MENDELIAN
GENETICS AND FAST PLANTS
http://www.emints.org/ethemes/resources/S00001486.shtml GENETICS FOR KIDS
http://www.uga.edu/srel/kidsdoscience/kidsdoscience-genetics.htm MORE GENETICS
FOR KIDS.

Assessment:
Students will again be assessed in a variety of ways. The ability to work in their groups to
take care of the living organisms (fast plants) makes up the largest part of the informal
assessment. The ability of students to grasp the scientific concepts of genetic crosses will
be assessed. The teacher will assess students during class by walking around during
activities, asking questions, and making observations to determine the students’ progress
with the genetic concepts being studied and also their progress with methods of
experimentation.
In addition to the mandatory laboratory notebook, students will take a formal quiz at the
end of the unit. The quiz will be a modification of the assessments provided by the Fast
Plants teacher’s resource. The notebook will be graded for scientific accuracy,
completeness, and the ability of the student to clearly explain the scientific concept of
Mendelian genetics.
The ability of students to pull together the scientific concepts of the entire unit will be the
teacher’s main objective in assessment. This will be done both by informal discussion
with students, and through the final formal written quiz.
Again, a major aspect of the Science parts of the unit is to allow students to express their
understanding in ways that are appropriate for themselves, as individuals. Drawings,
cartoons, skits, notebook diagrams and graphs, as well as the more standard scientific
prose are considered valid ways to express understanding. In particular working with
butterflies allows visual learners to express their knowledge in creative ways.

MATHEMATICS

MATH UNIT

RATIONALE
Math will be an integral part to the learning focused on how humankind is dependent on
the land for survival in all 3 of the weeklong units we have created. The math will be
important to have the data to prove the points that we are going to be making and I
believe that it will help students to see how important math and being able to do math
truly is to their lives.

LEARNING STANDARDS
The following standards, taken from the Massachusetts Mathematics Curriculum
Framework Grade 7/8 Standards, will be covered during these three weeks:
NUMBER SENSE AND OPERATIONS FOR GRADES 7-8
8.N.10 Estimate and compute with fractions (including simplification of fractions),
integers, decimals, and percents (including those greater than 100 and less than
1).
8.N.11 Determine when an estimate rather than an exact answer is appropriate and apply
in problem situations.
8.N.12 Select and use appropriate operations—addition, subtraction, multiplication,
division, and positive integer exponents—to solve problems with rational
numbers (including negatives).
PATTERNS, RELATIONS, AND ALGEBRA FOR GRADES 7-8
8.P.1 Extend, represent, analyze, and generalize a variety of patterns with tables, graphs,
words, and, when possible, symbolic expressions. Include arithmetic and
geometric progressions, e.g., compounding.
8.P.2 Evaluate simple algebraic expressions for given variable values, e.g., 3a2 - b for a
= 3 and b = 7.
8.P.9 Use linear equations to model and analyze problems involving proportional
relationships. Use technology as appropriate.
Geometry for Grades 7-8
8.G.5 Use a straight-edge, compass, or other tools to formulate and test conjectures, and
to draw geometric figures.
8.G.7 Identify three-dimensional figures (e.g., prisms, pyramids) by their physical
appearance, distinguishing attributes, and spatial relationships such as parallel
faces.

Measurement for Grades 7-8
8.M.1 Select, convert (within the same system of measurement), and use appropriate
units of measurement or scale.
8.M.2 Given the formulas, convert from one system of measurement to another. Use
technology as appropriate.
8.M.3 Demonstrate an understanding of the concepts and apply formulas and procedures
for determining measures, including those of area and perimeter/circumference of
parallelograms, trapezoids, and circles. Given the formulas, determine the surface
area and volume of rectangular prisms, cylinders, and spheres. Use technology as
appropriate.

WEEK ONE – BUILDING A GARDEN
The first week of this integrated unit will be planning and building the actual garden that
we are going to build and grow in our school greenhouse. This project will be done
closely with the science teacher and we will co-teach and combine our classes for these
weeks. This means that for this week, students will have 1.5 hours a day to work on this
project. Although by the end of the week, we will have the plans for a garden, we will not
actually be building it in class. Instead, the actual building and growing of the garden, as
well as the creation of compost for the garden, will be the job of students who sign up for
an after school offering. More explanation of this unit can also be found in the science
portion of this ITU.
Goals:







Figure out what is the largest garden that we can build in the greenhouse space
that we have.
Figure out what the volume of soil that will be needed to fill the garden.
Figure out a list of supplies needed to build the garden.
Determine the placement and number of seeds that we grow in the garden by
computing the amount of space required for certain vegetables and figuring out
what will work best if grown in proximity to what other vegetables.
Students will estimate the rate of return on seeds planted to actual vegetables
harvested.

Materials:




Measuring tapes
Paper & pencil
Websites and other resources that they can use to figure out how much space
different vegetables need to grow.

Objectives:



Students will get practice working in groups.
Students will produce an entire project plan for how to go about building the
garden.

Planning:




Day One – students will be broken into teams, the project will be explained and
teams will create a plan of action and assign roles to each member of the team.
Day Two – students will spend measuring and doing the math to create their
garden.
Day Three – Students will figure out the volume of soil needed and materials
needed to create the garden.




Day Four – students will investigate the plant requirements for the garden and
how to lay it out. They will start to type up their final project.
Day Five – students will complete the final project and hand it in.

Assessment /Rubric – the following rubric will be used to grade the garden planning
project that students turn in:
Item

Exceeds
Expectations (4)

Team work

Everyone on the
team contributed
evenly and
everyone made an
effort to ensure
that the team
worked well
together.
The plan for the
garden is easy to
follow, is well
laid out, and is
colorfully
illustrated.
There is a
complete set of
materials needed
in order to build
the garden and
you gave
estimated costs.
The instructions
are clear and easy
to follow and
included
diagrams.

Garden plan

Materials
Listings

Building
directions

Math

The math used to
calculate the size
of the garden and
the materials
needed was all
explained and
calculated and
there were no
errors in any of
the math.

Met
Expectations
(3)
Everyone in the
team
contributed
evenly.

Missed
Expectations
(2)
Not everyone
on the team
contributed
evenly to the
project.

Did not meet
Expectations
(1)
The team did
not work well
at all together
and there was
an uneven
distribution of
work.

The plan for the
garden is easy
to follow and
well laid out.

The plan for the
garden is not
easy to follow
nor is it well
laid out.

The plan
created in
unrealistic and
is not easy to
follow.

There is a
complete set of
materials
needed in order
to build the
garden.

There is an
incomplete set
of materials
needed in order
to build the
garden.

It was hard to
find the list of
materials and
they were
incomplete.

The instructions The instructions
are clear and
were not clear
easy to follow. and easy to
follow.

The math used
to calculate the
size of the
garden and the
materials
needed was all
explained and
calculated.

The math used
to calculate the
size of the
garden and the
materials
needed was not
all explained
and calculated

Parts of the
instructions
were missing
and they were
not easy to
follow or clear
to read.
There were
many mistakes
in the math
used to
calculate the
size of the
garden and the
materials
needed was not
well explained
and calculated

Resources:
Websites:





http://www.verdant.net/food.htm
http://www.your-vegetable-gardening-helper.com/growing-vegetables.html
http://www.gardeners.com/Vegetable%20Gardening/5069,default,pg.html
http://www.justfood.org/cityfarms/tipsheets/A-1-b_Garden_Planning.doc
Books:




Healthy Hands from Healthy Soils – a Hands-on Resource for Educators,
Elizabeth Patten & Kathy Lyons
Keepers of Life – Discovering Plants through Native American Stories and Earth
Activities for Children

WEEK TWO: AGRARIAN SOCIETIES
The second week of our ITU unit focuses on different kinds of societies based on the land
and the economics of those. This week will be co-taught with the social studies teacher
(where applicable). This means that there will be at least a couple of days where our
classes will be combined and the students will work on the math portion (as defined
below) after having also received some training on different types of Agrarian societies in
Social Studies.
Goals:




Have students use math to determine who are the winner and losers in one type of
Agrarian society – sharecropping.
Using math, students will come to understand the fairness and unfairness inherent
in this type of Agrarian societies.
Determine if certain Agrarian societies can survive and how many people it can
sustain by doing the math to figure out costs and profits.

Materials:




Data and information from social studies about different kinds of agrarian
societies
Math problems that have students compute costs, profits, taxes, and other
numbers to show the inequities in sharecropping.
Lists of resources where they can learn more about historical and modern day
sharecropping.

Objectives: Enable students to answer the following questions:






Using math, show and explain who benefited from sharecropping and how?
Does it matter what you grow if you are a sharecropper, in order to get ahead?
Name some ways and explain mathematically how a sharecropper could get
ahead.
Figure out the costs and profits for the landowner and sharecropper. Who held
most of the risk? Were the profits relative to the amount of risk held?
Given all of the math and information you have on sharecropping, what is your
conclusion about its practice?

Planning:



Day One: Students will mostly be learning the social studies pieces that they need
to enable them to understand the math. All terms will be defined.
Day Two: Students will be broken up into teams. The project will be reviewed
and all questions answered. They will each be given a packet of problems that
they have to solve and questions that they have to answer based on the math that



they do. They will also have to come up with some possible solutions and
alternatives as well as write about what they have learned.
Day Three-Five: Students are working on their packets and finalizing their
responses.

Assessment/Rubric: The teams will turn in their math packets and they will be graded
according to the following rubric:
Item

Exceeds
Expectations (4)

Team work

Everyone on the
team contributed
evenly and
everyone made an
effort to ensure
that the team
worked well
together.
The math done in
the problems
followed the right
steps, was all
correct, and all
work was
explained and
shown.
The math used to
figure out the
projections was
valid, well
explained, and
correct.
Your group drew
interesting
conclusions that
were valid based
on the math you
completed.

Math

Projections

Conclusions

English

Ideas were
explained
eloquently in full
sentences, with
correct grammar
and punctuation.

Met
Expectations
(3)
Everyone in the
team
contributed
evenly.

The math done
in the problems
followed the
right steps and
all work was
explained and
shown.

Missed
Expectations
(2)
Not everyone
on the team
contributed
evenly to the
project.

The math done
in the problems
either didn’t
follow the right
steps or all
work was not
explained and
shown.
The math used
The math used
to figure out the to figure out the
projections was projections was
valid and well
not valid or was
explained.
not well
explained.
The
Your
conclusions
conclusions
your group
were not based
drew were valid on the math you
based on the
completed or
math you
were based on
completed.
incorrect math.
Ideas were
Ideas were not
explained in
explained in
full sentences,
full sentences,
with correct
some incorrect
grammar and
grammar was
punctuation.
used and/or
there were
punctuation
errors.

Did not meet
Expectations
(1)
The team did
not work well
at all together
and there was
an uneven
distribution of
work.
There were
many mistakes
in the math, the
math was not
logical nor was
all work
explained and
shown.
The math used
to figure out the
projections was
not valid and
was not well
explained.
Your
conclusions
were not based
on the math you
completed and
were based on
incorrect math.
Multiple misspellings,
misuse of
grammar, and
lack of fully
developed
ideas.

Resources:
Websites


Allow students to search the web for information about sharecropping both
historical and modern day.
Books





Field Guide to the US Economy
Field Guide to the Global Economy
The Multicultural Math Classroom – Bringing in the World, Claudia ZaslavskyHeinemann

WEEK THREE: THE REAL COST OF FOOD
Too often we don’t have any idea the amount of work that is required to create the food
that we eat. It is also hard to see where our food comes from and the costs that go into
producing it. In this final week of our ITU, we will gather data by having the students
break up into 4 groups and have each group go on a field trip to a different place to gather
data on the cost of food – growing and producing. Students will then get to share data
with each other and then work to come to some conclusions about the cost of food.
Goals:






Students will understand the costs that go into growing and producing food.
Students will learn how to gather, share and analyze data to draw some
conclusions.
Students will gain some exposure to interviewing.
Students will be able to compare and contrast the cost of food from growing
for themselves to purchasing it at multiple different places.
Students will visually display the costs that go into the price of food.

Materials:




Calculators
Cost of Food project packet (prepared by the teachers)
Field trip permission form

Objectives:












Gather data
Share data
Analyze data
Answer the question: How can the same food cost different amounts at different
stores or stands?
What are some of the hidden costs in the price of food?
Compare the carbon footprint of potatoes purchased at Busa’s and those
purchased from Market Basket that were grown in Idaho. Are these factored into
the cost of these foods? How?
What are the benefits and costs of organic versus non-organic produce?
What are all of the variables that go into computing the cost of a fruit or
vegetable? What costs differ from store to store? Why? What costs stay the same?
Why?
Students will choose the correct type of graph to display information that they
want to get across.

Planning:








Students will be placed into teams. Each member of the team will go on a
different field trip to collect data that will have to be shared with the other team
members to enable them to complete the project. Note that any students unable to
go on the field trip will stay behind and will conduct research on the garden that
was planted in the school and fill in the information we need for that. If no
students stay behind, then the teachers will supply the raw data needed.
Day One: students will be broken up into teams and have the project explained.
They will prepare for the field trip on day two and start to strategize how they will
get the information that they need and what they will do with it once they have it
to complete the project.
Day Two: Each teacher will take one group of students to a different place. All
students will have a data-gathering sheet that they will use to get the information
that they need. Students will visit:
o Busa’s - a local small farm stand
o Wilson Farms – a large farm stand
o Whole Foods – an upscale grocery
o Market Basket – a lower end grocery store
All students will receive a tour of the facility that they visit as well as time to ask
questions and gather the information that they need for their project.
Days 3-5: Students will share and compile the data that they have gathered. They
will use that data to answer the questions asked and come up with some answers
to the problems posed.

Assessment/Rubric: Each team will complete a project packet. The packet contains data
that must be gathered from 5 sources: our in school garden, and one of the 4 field trip
destinations. The packet will also have students organize the data so that it can be
compared. Students will have to answer questions and come to some conclusions about
what they have learned about the costs that go into food. Their packets will be graded
according to the following rubric.
Item
Exceeds
Met
Missed
Did not meet
Expectations (4)
Expectations
Expectations
Expectations
(3)
(2)
(1)
Team work
Everyone on the
Everyone in the Not everyone
The team did
team contributed
team
on the team
not work well
evenly and
contributed
contributed
at all together
everyone made an evenly.
evenly to the
and there was
effort to ensure
project.
an uneven
that the team
distribution of
worked well
work.
together.
Math
The math done in The math done The math done There were
the problems
in the problems in the problems many mistakes
followed the right followed the
either didn’t
in the math, the
steps, was all
right steps and
follow the right math was not
correct, and all
all work was
steps or all
logical nor was
work was
explained and
work was not
all work
explained and
shown.
explained and
explained and
shown.
shown.
shown.
Data
You gathered
You properly
You were
You were
Gathering
more than the
gathered all of
missing some
missing
data required.
the data
of the necessary significant
required.
data.
pieces of data
that was
required.
Graphs
Your team chose
Your team
Your team
Your team
graphs that easily chose graphs
chose graph
chose graph
depicted the data
that easily
types that were types that were
to be compared
depicted the
not appropriate not appropriate
and graphed it all data to be
for what you
for what you
correctly. All
compared and
were trying to
were trying to
graphs were well all graphs were show or your
show and your
labeled.
well labeled.
graphs were not graphs were not
all well labeled. all well labeled.
Conclusions
The conclusions
The
The
The
your team made
conclusions
conclusions
conclusions
were logical from your team made your team made your team made
the math you
were logical
were not
were not
computed and
from the math
backed up from backed up from
from the
you computed
the math you
the math you

English

additional
research you
contributed.

correctly.

Ideas were
explained
eloquently in full
sentences, with
correct grammar
and punctuation.

Ideas were
explained in
full sentences,
with correct
grammar and
punctuation.

computed or
your
computations
were incorrect.
Ideas were not
explained in
full sentences,
some incorrect
grammar was
used and/or
there were
punctuation
errors.

computed and
your
computations
were incorrect.
Multiple misspellings,
misuse of
grammar, and
lack of fully
developed
ideas.

Resources:
Websites


Students can use web search tools to find information on the costs of food.
Books





Feeding the Children- The Politics of Food in Our School and Classrooms –
Rethinking Schools
Finding Solutions to Hunger - Kids Can Make A Difference
Interviews and Data Gathering
From field trips taken to various sellers of fruits and vegetables

ENGLISH LANGUAGE ARTS
MOTHER EARTH UNIT
ENGLISH LANGUAGE ARTS LESSON PLANS

Rationale
In science, math, and social studies, students are learning about the realities of man’s
relationship with the Earth. In English Language Arts, we are going to examine the Earth
and the garden as a metaphor for such eternal themes as creation and birth, love and
beauty, and the cycle of life. In each of the three weeks of this unit we will study how
authors have addressed these themes in three different genres: the novel, poetry, and the
plays of William Shakespeare.
Essential Questions


How do the authors of the novels we have read understand man’s relationship with
the Earth?



How do poets use the imagery of gardens and flowers to convey ideas?



How do floral and garden imagery appear in Shakespeare?

Enduring Understandings


Students will make connections between literature and real life, and will understand
how the great themes of literature illuminate and help us to make sense of our own
world.



Students will understand the universality of the symbolism of land, and the power of
the imagery of flowers and gardens to convey powerful ideas and create beauty.

Frameworks
Massachusetts English Language Arts Framework
General Standard 11: Theme: Students will identify, analyze, and apply knowledge of
theme in a literary work and provide evidence from the text to support their
understanding.
Grades 7-8 Standard 11.4: Students will analyze and evaluate similar themes across a
variety of selections, distinguishing theme from topic.

General Standard 14: Poetry: Students will identify, analyze, and apply knowledge of the
theme, structure, and elements of poetry and provide evidence from the text to support
their understanding.
Grades 7-8 Standard 14.4: Students will respond to and analyze the effects of sound,
form, figurative language, and graphics in order to uncover meaning in poetry.
General Standard 15: Style and Language: Students will identify and analyze how an
author’s words appeal to the senses, create imagery, suggest mood, and set tone and
provide evidence from the text to support their understanding.
Grades 7-8 Standard 15.5: Students will identify and analyze imagery and figurative
language.
General Standard 17: Dramatic Literature: Students will identify, analyze, and apply
knowledge of the themes, structure, and elements of drama and provide evidence from
the text to support their understanding.
English Language Proficiency Benchmarks and Outcomes for English Language
Learners
S.3

Academic Interaction: Students will comprehend and communicate orally, using
spoken English to participate in academic settings.

R.1

Vocabulary and Syntax in Print: Students will acquire English vocabulary and
apply knowledge of correct syntax to comprehend written text.

R.3

Comprehension: Students will read English fluently and identify facts and
evidence in order to interpret and analyze text.

Learning Outcomes/Academic Gains


Students will exercise communication skills in small groups and in whole class
discussion.



Students will exercise skills of literary analysis.



Students will build writing skills in different genres by composing an essay, a poem,
and a dramatic passage.



Students will exercise presentation skills by speaking in front of the class.

Content Objective
Students will learn the power of a theme in literature, and an image in poetry and drama.

Strategy Objective
Students will make connections allowing them to consider how writers use words and
powerful ideas to convey meaning and create beauty.
Teaching Tools/Procedures
I. Week One
This week will be devoted to the novel. Students will choose among a selection of
novels that have as their enduring theme man’s connection with the Earth. Among
these will be The Good Earth by Pearl Buck; Roll of Thunder, Hear My Cry by
Mildred Taylor; The Grapes of Wrath by John Steinbeck; and The Secret Garden by
Frances Hodgson Burnett.
Each of these books examines man’s relationship to the Earth, although from
different perspectives. In The Good Earth, the nourishing power of the land is the
overarching theme. In Roll of Thunder, Hear My Cry, land ownership gives the
Logan family the power to survive, providing them with a dignity and choices not
available to non-land holding families. In The Grapes of Wrath, land ownership
divides people into two classes – the privileged and the poor – a division that the
book identifies as the primary source of evil and suffering in the world. In The Secret
Garden, the garden is a place of healing, where the characters’ true natures are
reawakened, sweetened, and allowed to grow through their contact with nature.
Our activities during the week will include the following:
1. We will read our books.
2. We will divide into Literature Circles of four students each to discuss our book
and its themes. We will address such questions as:


What does the term “theme” mean in a work of literature? (a central or
dominating idea.)



How does a theme differ from a moral? From the subject of the story? From
the “hidden meaning” in a story?



Discuss this statement in the context of your book: The theme is the meaning
released by the work when we take all aspects of the work, in their entirety,
into account.



Discuss this statement in the context of your book: The theme is an aspect of
the human experience that the author wishes to address.



Discuss this statement in the context of your book: Theme can be discovered
only by becoming aware of the relations among the parts of a story and of the
relation of the parts to a whole.



Answer these questions about the way your book addresses the theme of the
significance of man’s relationship to the land:


Characters: What kind of people does the story deal with?



Plot: Why do the characters behave as they do, and what motive
dominates them?



Style: How does the author perceive reality?



Tone: What is the author’s attitude toward his subject?



Values: What are the values of the characters in the story? What values
does the author seem to promote?

3. We will each write an essay exploring how our book treats the theme of land
ownership, providing evidence from the text.
4. We will choose one of the following creative activities:


We will devise a visual representation of our book or its themes, either by
drawing an illustration for the book or by downloading applicable imagery
from the Internet;



We will enact a monologue or a skit portraying a character or scene from our
book, and present it to the class; or,



We will create some other creative project of our own choice, such as writing
a newspaper article on such matters as the Joads’ journey, the plight of the
migrant worker, Colin’s recovery, or the rise to prosperity of the Wang Lu
family.

Week One Assessment
Students will be assessed on the quality of their contributions to class discussion and
in their literature circles, on the quality of their essays, and on the effort and
presentation of their creative activity.
II. Week Two
This week will be devoted to the study of poetry. We will collect our favorite poems
containing floral imagery or imagery relating to the land. Some of the candidates

include Daffodils by William Wordsworth; Oh, Rose, Thou Art Sick! by William
Blake; When Lilacs Last in the Door-yard Bloom’d by Walt Whitman; Stopping by
Woods on a Snowy Evening by Robert Frost; Loveliest of Trees by A.E. Housman;
The Lake Isle of Innesfree by William Butler Yeats; I Never Saw a Moor by Emily
Dickenson; I Remember, I Remember by Thomas Hood; A Red, Red Rose by Robert
Burns; Ode to a Nightingale by John Keats; and Flower in the Crannied Wall by
Alfred Lord Tennyson.
1. We will read our poetry.
2. We will divide into Literature Circles of four students each to discuss our favorite
poems and their imagery. Our discussion will include such questions as:


How does the poet’s choice of imagery construct the poem’s theme, tone
and purpose?



Are the images literal or figurative, abstract or concrete? What sensory
images are evoked?



Are certain images repeated?



Does the poet use metaphors to make comparisons and express images and
ideas? Is there an extended metaphor?



What is the effect of the metaphors on the tone and theme of the poem?



Are certain of the objects or the actions developed in the imagery
symbolic of an abstract idea?



Do they help to create an allegory?

3. We will each compose our own poem using imagery from nature.
4. We will choose one of the following creative activities:


We will devise a visual representation of our poem or its themes, either by
drawing an illustration or by downloading applicable imagery from the
Internet;



We will read one of our favorite poems to the class, and explain why we
have chosen it; or,



We will research our favorite poet, and write a paper on his or her life and
work.

5. During this week, we will hold our class discussion and our election to choose
and name our Holiday.

Week Two Assessment
Students will be assessed on the quality of their contributions to class discussion and
in their literature circles, on the quality of their poems, and on the effort and
presentation of their creative activity.
III. Week Three
We will devote this week to the study of imagery in the works of William
Shakespeare. Shakespeare is full of imagery based on flowers and gardening, as, for
example, “What’s in a name? That which we call a rose by any other name would
smell as sweet” (Romeo and Juliet); “’Tis an unweeded garden that grows to
seed;/things rank and gross in nature possess it merely”; “Something is rotten in the
state of Denmark”; “There's rosemary, that's for remembrance; pray,/love,
remember: and there is pansies: that's for thoughts”, and “Lay her i’ the earth:/and
from her fair and unpolluted flesh/ May violets spring!” (all from Hamlet); and “Not
poppy, nor mandragora,/Nor all the drowsy syrups of the world,/Shall ever medicine
thee to that sweet sleep/Which thou owedst yesterday” (from Othello.)
1. We will research Shakespeare, via the library and the Internet, to identify
passages containing the imagery of flowers, gardens, and nature.
1. We will divide into our Literature Circles of four students each to discuss our
favorite passages, and the imagery that they employ advances the action of the play.
We will discuss such questions as:


How does the playwright’s choice of imagery advance the themes of the play?



Are the images literal or figurative, abstract or concrete? What sensory images
are evoked?



Are certain images repeated?



Does the playwright use metaphors to make comparisons and express images and
ideas? Is there an extended metaphor?



What is the effect of the metaphors on the tone and theme of the play?



Are certain of the objects or the actions developed in the imagery symbolic of an
abstract idea?



Do they help to create an allegory?

3. We will each write a dramatic passage of our own, of 30 or more lines, containing
imagery based on flowers, on gardens, or on nature.
4. We will choose one of the following creative activities:


We will devise a visual representation of a passage of our choosing, either by
drawing an illustration or downloading applicable imagery from the Internet;



We will read one of our favorite passages to the class, and explain why we
have chosen them; or,



We will write a paper discussing how the use of floral, garden or natural
imagery adds power to a play or a passage of our choosing.

Week Three Assessment
Students will be assessed on the quality of their contributions to class discussion and
in their literature circles, on the quality of the passages they write, and on the effort
and presentation of their creative activity.
Adaptations and Modifications
This lesson accommodates students at different developmental levels by having students
work in groups in which they can receive peer support. The teacher will work
individually on an as-needed basis with particular students to assist them in choosing
materials appropriate to their level of competence and to provide scaffolding to foster and
enhance comprehension of the material.

THE UNIFIED ARTS

In our unit, we will be focusing on art and music in the unified arts. We will work
closely with the teachers of these subjects to know what we are doing and coincide these
projects as well.
ART – In art classes, students will look at and note the works of Corot, Renoir,
Monet, Van Gogh, and Gauguin. They will compare and contrast their paintings of
gardens and still lives. Once they have looked at some masterworks of still lives, the
students will set up and then draw their own. They will be focused on the vegetables that
will be growing in our school garden and studying the texture, shape, and color. They
will first sketch in pencil and then use pastels and craypas to add color and texture.
MUSIC – In music classes, students will focus on the works of Beethoven, Dvorak, and
Smetana. The focus will be on listening to the music and then describing what they see
when this music is played. The music teacher will discuss the names of the pieces and the
composers’ intentions, and students will discuss if they feel that the artist got their point
across or not with their music.

MISCELLANEOUS MATERIALS
The following documents will be needed for our ITU:
1. Introductory letter home to parents about our unit – this letter will be written by
the four teachers doing the unit. It will explain that the unit is ongoing throughout
the year and what we hope to accomplish with it. It will also give parents the
timetable so that they know what to expect when.
2. Field Trip permission form for FARM kick-off trip – the school district will
dictate the permission form and we will fill in the place and dates. Students will
need at least one week to get these home and back signed. There will be a
complete packet of information from what to pack, to what to expect, required
medical forms, etc.
3. Field Trip permission form for farms and stores to gather data on the cost of food
– again, the form is dictated by the school district and we will use their form,
having students fill in the date and place that they are going. In each group of 4,
one student each will go to one of 4 different destinations so that they have a
complete set of data for their group projects.
4. Field trip form for community service project – students will help determine what
this will be, so until they have chosen a project and created a plan, we won’t know
when and where we are going.
5. Letter of invitation to parents to join us for our culminating activity – Once the
students have named their holiday and planned for our culminating feast, they will
write this letter inviting them to come and learn about what we have been doing
and what their connection to the earth is.

