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Synopsis



Autumn Leaves

Autumn is the time of year when the leaves on trees turn different colors and start to fall to the ground. Leaves come in many different sizes, shapes and colors. For example, some are big, rough, and/or narrow. Leaves come from many different kinds of trees. Some trees are big, some are small. The Smoke trees have leaves shaped like paddles and are thin and fine; the Linden tree’s leaves are shaped like hearts and are rather large. Regardless of the tree leaves change color in the autumn and this is due to photosynthesis. Eventually the color fades and the leaves turn brown, the stem then grows weak and the leaves fall to the ground. 
Standards Correlation

	CONTENT CLARIFICATION 
Targeted Standards and Benchmarks

	STATE/LOCAL
	1. Describe the weather changes from day to day and over the seasons.

2. Identify some events around us that have repeating patterns, including the seasons of the year, day and night. 

3. Sort objects by observable properties such as size, shape, color, weight and texture. 

4. Recognize changes in appearance that animals and plants go through as the seasons change.
5. Recognize that animals (including humans) and plants are living things that grow, reproduce, and need food, air, and water.



	Go to 
State  Standards…
	

	BENCHMARKS FOR SCIENCE LITERACY
	1. Describing things as accurately as possible is important in science because it enables people to compare their observations with those of others.

2. Objects can be described in terms of the materials they are made of (clay, cloth, paper, etc.) and their physical properties (color, size, shape, weight, texture, flexibility, etc.).
3. Some events in nature have a repeating pattern.

4. Some animals and plants are alike in the way they look and in the things they do, and others are very different from one another.



	Go to Benchmarks…
	

	NATIONAL SCIENCE EDUCATION STANDARDS
	Properties of objects and materials

· Objects have many observable properties, including size, weight, shape, color, temperature, and the ability to react with other substances. Those properties can be measured using tools, such as rulers, balances, and thermometers.

The Characteristics of Organisms
· Organisms have basic needs. For example, animals need air, water, and food; plants require air, water, nutrients, and light. Organisms can survive only in environments in which their needs can be met. The world has many different environments, and distinct environments support the life of different types of organisms. 
· Each plant or animal has different structures that serve different functions in growth, survival, and reproduction. For example, humans have distinct body structures for walking, holding, seeing, and talking.
Life Cycles of Organisms
· Plants and animals have life cycles that include being born, developing into adults, reproducing, and eventually dying. The details of this life cycle are different for different organisms. 
Organisms and their Environments
· An organism's patterns of behavior are related to the nature of that organism's environment, including the kinds and numbers of other organisms present, the availability of food and resources, and the physical characteristics of the environment. When the environment changes, some plants and animals survive and reproduce and others die or move to new locations.
Changes in the Earth and Sky

· Weather changes from day to day and over the seasons. Weather can be described by measurable quantities, such as temperature, wind direction and speed, and precipitation. 



	Go to NSES…
	

	CONTENT CLARIFICATION 
Associated K-12 Science  Standards and Benchmarks

	BENCHMARKS FOR SCIENCE LITERACY
	

	Go to Science Netlinks…
	

	K-2  BENCHMARKS
	1. Describing things as accurately as possible is important in science because it enables people to compare their observations with those of others.

2. Objects can be described in terms of the materials they are made of (clay, cloth, paper, etc.) and their physical properties (color, size, shape, weight, texture, flexibility, etc.).
3. Some events in nature have a repeating pattern.

4. Some animals and plants are alike in the way they look and in the things they do, and others are very different from one another.

	3-5  BENCHMARKS
	1. Scientific investigations may take many different forms, including observing what things are like or what is happening somewhere, collecting specimens for analysis, and doing experiments.
2. Science is an adventure that people everywhere can take part in, as they have for many centuries.

3. For any particular environment, some kinds of plants and animals survive well, some survive less well, and some cannot survive at all.

	6-8  BENCHMARKS
	1. One of the most general distinctions among organisms is between plants, which use sunlight to make their own food, and animals, which consume energy-rich foods.
2. Animals and plants have a great variety of body plans and internal structures that contribute to their being able to make or find food and reproduce.

	9-12  BENCHMARKS
	1. Weather (in the short run) and climate (in the long run) involve the transfer of energy in and out of the atmosphere.
2. Plants alter the earth's atmosphere by removing carbon dioxide from it, using the carbon to make sugars and releasing oxygen.

	NATIONAL SCIENCE EDUCATION STANDARDS
	

	Go to NSES…
	

	K-4  STANDARDS
	Properties of objects and materials
· Objects have many observable properties, including size, weight, shape, color, temperature, and the ability to react with other substances. Those properties can be measured using tools, such as rulers, balances, and thermometers.
The Characteristics of Organisms
· Organisms have basic needs. For example, animals need air, water, and food; plants require air, water, nutrients, and light. Organisms can survive only in environments in which their needs can be met. The world has many different environments, and distinct environments support the life of different types of organisms. 
· Each plant or animal has different structures that serve different functions in growth, survival, and reproduction. For example, humans have distinct body structures for walking, holding, seeing, and talking.
Life Cycles of Organisms

· Plants and animals have life cycles that include being born, developing into adults, reproducing, and eventually dying. The details of this life cycle are different for different organisms. 
Organisms and their Environments
· An organism's patterns of behavior are related to the nature of that organism's environment, including the kinds and numbers of other organisms present, the availability of food and resources, and the physical characteristics of the environment. When the environment changes, some plants and animals survive and reproduce and others die or move to new locations.
Changes in the Earth and Sky

· Weather changes from day to day and over the seasons. Weather can be described by measurable quantities, such as temperature, wind direction and speed, and precipitation. 



	5-8  STANDARDS
	Regulations and Behavior

· All organisms must be able to obtain and use resources, grow, reproduce, and maintain stable internal      conditions while living in a constantly changing external environment. 

· Regulation of an organism's internal environment involves sensing the internal environment and changing physiological activities to keep conditions within the range required to survive. 

Populations and Ecosystems
· For ecosystems, the major source of energy is sunlight. Energy entering ecosystems as sunlight is transferred by producers into chemical energy through photosynthesis. That energy then passes from organism to organism in food webs.


	9-12  STANDARDS
	Understandings about Scientific Inquiry
· Scientists usually inquire about how physical, living, or designed systems function. Conceptual principles and knowledge guide scientific inquiries. Historical and current scientific knowledge influence the design and interpretation of investigations and the evaluation of proposed explanations made by other scientists.
Chemical Reactions

· Chemical reactions may release or consume energy. Some reactions such as the burning of fossil fuels release large amounts of energy by losing heat and by emitting light. Light can initiate many chemical reactions such as photosynthesis and the evolution of urban smog. 

The Cell

· Plant cells contain chloroplasts, the site of photosynthesis. Plants and many microorganisms use solar energy to combine molecules of carbon dioxide and water into complex, energy rich organic compounds and release oxygen to the environment. This process of photosynthesis provides a vital connection between the sun and the energy needs of living systems. 

	CONTENT CLARIFICATION 
Related Content Knowledge

	SCIENCE FOR ALL AMERICANS
	     Scientists concentrate on getting accurate data. Such evidence is obtained by observations and measurements taken in situations that range from natural settings (such as a forest) to completely contrived ones (such as the laboratory). Scientists strive to make sense of observations of phenomena by constructing explanations for them that use, or are consistent with, currently accepted scientific principles.
      The motion of the earth and its position with regard to the sun and the moon has noticeable effects. The earth's one-year revolution around the sun, because of the tilt of the earth's axis, changes how directly sunlight falls on one part or another of the earth. This difference in heating different parts of the earth's surface produces seasonal variations in climate. The earth has a variety of climatic patterns, which consist of different conditions of temperature, precipitation, humidity, wind, air pressure, and other atmospheric phenomena. These patterns 
result from interplay of many factors.
       One of the most general distinctions among organisms is between plants, which get their energy directly from sunlight, and animals, which consume the energy-rich foods initially synthesized by plants. But not all organisms are clearly one or the other. For their part, many plants depend upon animals for help in reproduction (bees pollinate flowers, for instance) and for certain nutrients (such as minerals in animal waste products). Ecosystems are shaped by the nonliving environment of land and water—solar radiation, rainfall, mineral concentrations, temperature, and topography. Sustained productivity of an ecosystem requires sufficient energy for new products that are synthesized (such as trees and crops) and also for recycling completely the residue of the old (dead leaves, human sewage, etc.).

	Go to SFAA…
	

	BENCHMARKS FOR SCIENCE LITERACY ESSAY
	1. Describing things as accurately as possible is important in science because it enables people to compare their observations with those of others.
2. Objects can be described in terms of the materials they are made of (clay, cloth, paper, etc.) and their physical properties (color, size, shape, weight, texture, flexibility, etc.).

3. Some events in nature have a repeating pattern.

4. Things near the earth fall to the ground unless something holds them up.

5. Some animals and plants are alike in the way they look and in the things they do, and others are very different from one another.
Chapter 1: The Nature of Science

    From their very first day in school, students should be actively engaged in learning to view the world scientifically. That means encouraging them to ask questions about nature and to seek answers, collect things, count and measure things, make qualitative observations, organize collections and observations, discuss findings, etc. Getting into the spirit of science and liking science are what count most. Awareness of the scientific world view can come later.
    Anticipating an eventual understanding of the scientific world view, these early science experiences can be designed to bring out one aspect of the belief in the unity of nature: consistency. Students should sometimes repeat observations and investigations in the classroom, and then, when possible, do so again in the school yard and at home. For instance, students could be asked to compare what happens in different places when an egg is cooked, or how moving objects are affected when pushed or pulled, or what a seed looks like when it starts to grow. These activities should serve to stimulate curiosity and engage students in taking an interest in their environment and the workings of nature.

Students should be actively involved in exploring phenomena that interest them both in and out of class. These investigations should be fun and exciting, opening the door to even more things to explore. An important part of students' exploration is telling others what they see, what they think, and what it makes them wonder about. Children should have lots of time to talk about what they observe and to compare their observations with those of others. A premium should be placed on careful expression, a necessity in science, but students at this level should not be expected to come up with scientifically accurate explanations for their observations. Theory can wait.

Science should begin in kindergarten with students learning to work in small teams (rather than as isolated individuals) to ask and answer questions about their surroundings and to share their findings with classmates. Teachers and older students can help the groups learn how to share in deciding what to do, in collecting and organizing information, and in making presentations.

Given the value that science places on independent thought, it is important that students be assured that although they are part of a team, they are free to reach different conclusions from their classmates, and that when they do they should say so and say why. Because youngsters want to be liked, this notion that one can disagree with friends and still be friends is not easy to accept (and may not be true in the short run) and therefore has to be approached judiciously.

Chapter 4: The Physical Setting

There are many ways to acquaint children with earth-related phenomena that they will only come to understand later as being cyclic. For instance, students can start to keep daily records of temperature (hot, cold, pleasant) and precipitation (none, some, lots), and plot them by week, month, and years. It is enough for students to spot the pattern of ups and downs, without getting deeply into the nature of climate. They should become familiar with the freezing of water and melting of ice (with no change in weight), the disappearance of wetness into the air, and the appearance of water on cold surfaces. Evaporation and condensation will mean nothing different from disappearance and appearance, perhaps for several years, until students begin to understand that the evaporated water is still present in the form of invisibly small molecules.

Teaching geological facts about how the face of the earth changes serves little purpose in these early years. Students should start becoming familiar with all aspects of their immediate surroundings, including what things change and what seems to cause change. Perhaps "changing things" can be a category in a class portfolio of things students observe and read about. At some point, students can start thinking up and trying out safe and helpful ways to change parts of their environment.

The focus should be on motion and on encouraging children to be observant about when and how things seem to move or not move. They should notice that things fall to the ground if not held up. They should observe motion everywhere, making lists of different kinds of motion and what things move that way. Even in the primary years, children should use magnets to get things to move without touching them, and thereby learn that forces can act at a distance with no perceivable substance in between.

Chapter 5: The Living Environment

All students, especially those who live in circumstances that limit their interaction with nature, must have the opportunity to observe a variety of plants and animals in the classroom, on the school grounds, in the neighborhood, at home, in parks and streams and gardens, and at the zoo. But observing is not enough. The students should have reasons for their observations-reasons that prompt them to do something with the information they collect. The reason can be to answer the students' own questions about how organisms live or care for their young. Some students may enjoy displaying, with drawings, photographs, or even real specimens, all the living things they can find where they live. The point is to encourage them to ask questions for which they can find answers by looking carefully (using hand lenses when needed) at plants and animals and then checking their observations and answers with one another.


	GRADES:  K-2nd
	

	Go to Benchmarks…
	

	CONTENT CLARIFICATION 
Research into Student Learning and Ideas about Teaching

	Go To Benchmarks…
	Some research indicates that in 2nd grade there is a shift in children's understanding of organisms from representations based on perceptual and behavioral features to representations in which central principles of biological theory are most important. Children at this age can begin to understand that animals of the same species have similar internal parts and offspring (Keil, 1989). When asked to group certain organisms, lower elementary-school students form groups of different status—for example, organisms that are able to fly and organisms that fight each other. Upper elementary-school students tend to use a number of mutually exclusive groups rather than a hierarchy of groups. Some groups are based on observable features; others on concepts.
Elementary- and middle-school students also hold a much more restricted meaning than biologists do for the word "plant." Students often do not recognize that trees, vegetables, and grass are all plants (Osborne & Freyberg, 1985).

Some students of all ages hold misconceptions about plant nutrition (Bell & Brook, 1984; Roth & Anderson, 1987; Anderson et al., 1990). They think plants get their food from the environment rather than manufacturing it internally, and that food for plants is taken in from the outside. These misconceptions are particularly resistant to change (Anderson et al., 1990). Even after traditional instruction, students have difficulty accepting that plants make food from water and air, and that this is their only source of food. Understanding that the food made by plants is very different from other nutrients such as water or minerals is a prerequisite for understanding the distinction between plants as producers and animals as consumers (Roth & Anderson, 1987; Anderson et al., 1990).



	BENCHMARKS FOR SCIENCE LITERACY
	

	Go to NSES…
	 Science as Inquiry:
In the early years of school, students can investigate earth materials, organisms, and properties of common objects. Although children develop concepts and vocabulary from such experiences, they also should develop inquiry skills. As students focus on the processes of doing investigations, they develop the ability to ask scientific questions, investigate aspects of the world around them, and use their observations to construct reasonable explanations for the questions posed. Guided by teachers, students continually develop their science knowledge. Students should also learn through the inquiry process how to communicate about their own and their peers' investigations and explanations.\

Full inquiry involves asking a simple question, completing an investigation, answering the question, and presenting the results to others. In elementary grades, students begin to develop the physical and intellectual abilities of scientific inquiry. They can design investigations to try things to see what happens--they tend to focus on concrete results of tests and will entertain the idea of a "fair" test (a test in which only one variable at a time is changed). However, children in K-4 have difficulty with experimentation as a process of testing ideas and the logic of using evidence to formulate explanations.

Physical Science:
Physical science in grades K-4 includes topics that give students a chance to increase their understanding of the characteristics of objects and materials that they encounter daily. Through the observation, manipulation, and classification of common objects, children reflect on the similarities and differences of the objects. As a result, their initial sketches and single-word descriptions lead to increasingly more detailed drawings and richer verbal descriptions. Describing, grouping, and sorting solid objects and materials is possible early in this grade range. By grade 4, distinctions between the properties of objects and materials can be understood in specific contexts, such as a set of rocks or living materials.

Life Science:

An understanding of the characteristics of organisms, life cycles of organisms, and of the complex interactions among all components of the natural environment begins with questions such as these and an understanding of how individual organisms maintain and continue life. Making sense of the way organisms live in their environments will develop some understanding of the diversity of life and how all living organisms depend on the living and nonliving environment for survival. Because the child's world at grades K-4 is closely associated with the home, school, and immediate environment, the study of organisms should include observations and interactions within the natural world of the child. The experiences and activities in grades K-4 provide a concrete foundation for the progressive development in the later grades of major biological concepts, such as evolution, heredity, the cell, the biosphere, interdependence, the behavior of organisms, and matter and energy in living systems.

Earth and Space Science:

Young children are naturally interested in everything they see around them--soil, rocks, streams, rain, snow, clouds, rainbows, sun, moon, and stars. During the first years of school, they should be encouraged to observe closely the objects and materials in their environment, note their properties, distinguish one from another and develop their own explanations of how things become the way they are. As children become more familiar with their world, they can be guided to observe changes, including cyclic changes, such as night and day and the seasons; predictable trends, such as growth and decay, and less consistent changes, such as weather or the appearance of meteors. Children should have opportunities to observe rapid changes, such as the movement of water in a stream, as well as gradual changes, such as the erosion of soil and the change of the seasons.

Students can discover patterns of weather changes during the year by keeping a journal. Younger students can draw a daily weather picture based on what they see out a window or at recess; older students can make simple charts and graphs from data they collect at a simple school weather station.

Emphasis in grades K-4 should be on developing observation and description skills and the explanations based on observations. Younger children should be encouraged to talk about and draw what they see and think. Older students can keep journals, use instruments, and record their observations and measurements.

	NATIONAL SCIENCE EDUCATION STANDARDS:
CONTENT-SPECIFIC
INFORMATION

GRADES:  K-4
	


Curriculum Integrations

	CURRICULUM INTEGRATIONS

	ART
	Content Standard: 1: Understanding and applying media, techniques, and processes
Content Standard: 3: Choosing and evaluating a range of subject matter, symbols, and ideas

	> Go to Art Standards…
	

	> Go to McREL…
	

	ENGLISH/
LANGUAGE ARTS
	Standard 3-Students apply a wide range of strategies to comprehend, interpret, evaluate, and appreciate texts. 
Standard 6-Students apply knowledge of language structure, language conventions, media techniques, figurative language, and genre to create, critique, and discuss print and nonprint texts.



	> Go to English/Language Arts Standards…
	

	GEOGRAPHY
	Standard7: The physical processes that shape the patterns of Earth's surface.

	> Go to Geography Standards…
	

	MATHEMATICS
	-Count with understanding and recognize "how many" in sets of objects
-Connect number words and numerals to the quantities they represent, using various physical models and representations

	> Go to Mathematics Standards…
	

	SOCIAL STUDIES
	-Global Connections
-Science, Technology, and Society

	> Go to Social Studies Standards…
	

	TECHNOLOGY 
	1. Use a variety of media and technology resources for directed and independent learning activities. (1,3)

2. Use technology resources (e.g., puzzles, logical thinking programs, writing tools, digital cameras, drawing tools) for problem solving, communication, and illustration of thoughts, ideas, and stories. (3, 4, 5, 6)

	> Go to Technology Standards…
	


Traded Book-Inspired Investigation: Standards-Based Learning Activity

	LESSON BUILDER

	Lesson Title: Leaf Rubbing!
FOR THE TEACHER
	>>> Go to FOR THE STUDENT…
	1…

	LESSON OVERVIEW
	First, students choose a leaf out of a bunch from the table. They could either be leaves you brought in on your own or leaves you collected as a class. Students then place the leaf flat on the table, and then place a sheet of tracing paper over the leaf. Using a crayon, gently rub over the tracing paper until the outline of the leaf shows through. Provide different colors, textures and shapes of leaves. Afterwards, have the student use adjectives to describe the leaf or leaves they chose. Also, have the students relate the leaves they traced to the book Autumn Leaves.
· The purpose of this activity would be to show students leaves come in all different sizes, shapes, colors and textures and allow them to create their own version of each kind of leaf.  It will provide both a discussion and hands of lesson for the students. 

	INSTRUCTIONAL GOALS
	What the Student should know:

1. The student is expected to know how to look at the color of the leaf and then choose the correct color crayon.

2. The student is expected to be able to trace the leaf through the tracing paper, and understand the rubbing of the crayon creates the image of the leaf below.

3. The student is expected to be able to describe the leaf or leaves they chose to trace using adjectives. 

Instructional Goals:
1. After the modeling of how to trace the leaves, the goal will be that they comprehend and are successful in tracing their own leaves. 

2. The second goal is that the students will be able to describe their leaves correctly using the correct descriptive words. 

	FORMATIVE ASSESSMENT
	How will the progress of the student be monitored?

1. Are the students following the directions?
2. Are the students behaving properly?

3. Are the students working at a steady pace?

	LESSON ORGANIZATION
	Opening the Lesson:
 (15 minutes)
	1. Go outside, if possible, as a class and collect different leaves. 

2. As a class, make a list of all the colors, shapes and sizes of leaves on a big piece of poster paper and hang where everyone can see it.
3. Have class sit in a group and the teacher flips through each page in the book silently, having students make predictions about what they will be reading.

4. Read Autumn Leaves by Ken Robbins to the class.
5. Have student’s describe the kinds of leaves in the book they just saw, using adjectives like big, small, red, pointy etc.

6. Model what they will be doing at their desks, using the tracing paper and leaf.

	
	Developing the Lesson: 
(20 minutes)
	1. Students sit in their groups of desks. For each group have an assortment of leaves in a bin, crayons and tracing paper. 
2. Have students choose one leaf at a time and trace it onto their tracing paper. 

3. Below their drawing have students use the list created before to describe the leaf they traced. 

	
	Closing the Lesson: 
(10 minutes)
	1. Talk about what they have learned. 
2. Relate their tracings to the book Autumn Leaves
3. Have some students share their drawings and describe what the leaf looks like. 
4. Put the tracings up around the room near the poster of all the adjectives describing leaves in the fall. 




	LESSON BUILDER

	Lesson Title: Leaf Rubbing!
FOR THE STUDENT
	>>> Go to FOR THE TEACHER
	2…


	LEARNING GOALS
	Benchmarks
1. Describing things as accurately as possible is important in science because it enables people to compare their observations with those of others.

2. Objects can be described in terms of the materials they are made of (clay, cloth, paper, etc.) and their physical properties (color, size, shape, weight, texture, flexibility, etc.).
State Standards

1. Sort objects by observable properties such as size, shape, color, weight and texture. 

2. Recognize changes in appearance that animals and plants go through as the seasons change.

NSES

1. Objects have many observable properties, including size, weight, shape, color, temperature, and the ability to react with other substances. Those properties can be measured using tools, such as rulers, balances, and thermometers.

	ASSESSMENT
	Trace different shapes sizes, colors textures of leaves.
Explain each leaf, writing a summary of each leaf. 

How do these leaves relate to those in the book Autumn Leaves.

	LEARNING ACTIVITY
	1. First, choose a leaf out of a bunch from the table. 

2. Place the leaf flat on the table, and then place a sheet of tracing paper over the leaf. 

3. Using a crayon, gently rub over the tracing paper until the outline of the leaf shows through. 

4. Use adjectives to describe the leaf or leaves you chose. 

5. Also, relate the leaves they traced to the book Autumn Leaves.



	LAB SAFETY
	· Do not put leaves near mouth.
· Wash hands after touching leaves. 


Leaf Rubbing!
                                                                               B: Taryne Brown
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