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2.  Trade Book Information

· Title: PENGUINS!

· Author: Gail Gibbons
· Reading Level/Age Group: Ages 4-8
· Publication date: October, 1999
· Publisher: Holiday House
· Cost: Amazon.com $6.95 (plus S+H)
· ISBN Number: 0823415163 
3.   Synopsis

Gail Gibbons does an amazing job at portraying the life and existence of penguins. Gibbons has beautifully illustrated this book using water colors and pen and ink. She addresses the simple universal characteristics about penguins and then goes into much more detail about the different species and locations. A color coded map is provided to give children an understanding of where different species of penguins come from. Many aspects of a penguins life are discusses from how they raise their young to what they eat and what eats them! At the end of the book, Gibbons stresses some of the environmental issues that affect penguins. This fact-filled book is a fun adventure for readers of all ages. 
4.   Standards Correlation

· Provides evidence showing how this piece of literature can help students meet your state’s science standards, the National Science Education Standards, and the Benchmarks for Science Literacy.

	CONTENT CLARIFICATION 
Targeted Standards and Benchmarks
	SCIENCE

	STATE/LOCAL
	Which State or Local science content standards for this topic do you want to target for instruction?

Connecticut / Rhode Island

	Go to 
State  Standards…
	

	BENCHMARKS FOR SCIENCE LITERACY
	B. Scientific Inquiry

Kindergarten through Grade 2
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.

By the end of the 2nd grade, students should know that:
· Describing things as accurately as possible is important in science because it enables people to compare their observations with those of others. 

· When people give different descriptions of the same thing, it is usually a good idea to make some fresh observations instead of just arguing about who is right. 

C. The Scientific Enterprise

Kindergarten through Grade 2

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.

From the start, teachers should foster scientific values by recognizing instances of them in the work of individual students and student groups. For example, praise should be given for curiosity and creativity even when the investigations they lead to do not turn out as planned.

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.

Student investigations usually involve collecting live animals to bring into the classroom for observation. Although most children want pet-like animals (goldfish, rabbits, etc.) to be treated carefully, not all do, and some children can be cruel. The use of animals in scientific research is a very complex issue, but long before students are ready to discuss it in any depth, they should have opportunities, in the context of science, to interact with living things in ways that promote respect. Teachers should all be familiar with the National Science Teachers Association's guidelines for responsible use of animals in the classroom, published in the association's handbook.

The history of science and technology is mostly too advanced a subject for students in the earliest grades. But they are not too young to learn from their own collective experience that everyone can find some things out about nature, just as everyone can learn numbers, the alphabet, and how to read.
By the end of the 2nd grade, students should know that:
· A lot can be learned about plants and animals by observing them closely, but care must be taken to know the needs of living things and how to provide for them in the classroom. 



	Go to Benchmarks…
	

	NATIONAL SCIENCE EDUCATION STANDARDS
	Life Science

CONTENT STANDARD C:
As a result of activities in grades K-4, all students should develop understanding of
· The characteristics of organisms 

· Life cycles of organisms 

· Organisms and environments 

DEVELOPING STUDENT UNDERSTANDING

During the elementary grades, children build understanding of biological concepts through direct experience with living things, their life cycles, and their habitats. These experiences emerge from the sense of wonder and natural interests of children who ask questions such as: "How do plants get food? How many different animals are there? Why do some animals eat other animals? What is the largest plant? Where did the dinosaurs go?" 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.

Children's ideas about the characteristics of organisms develop from basic concepts of living and nonliving. Piaget noted, for instance, that young children give anthropomorphic explanations to organisms. In lower elementary grades, many children associate "life" with any objects that are active in any way. This view of life develops into one in which movement becomes the defining characteristic. Eventually children incorporate other concepts, such as eating, breathing, and reproducing to define life. As students have a variety of experiences with organisms, and subsequently develop a knowledge base in the life sciences, their anthropomorphic attributions should decline.

In classroom activities such as classification, younger elementary students generally use mutually exclusive rather than hierarchical categories. Young children, for example, will use two groups, but older children will use several groups at the same time. Students do not consistently use classification schemes similar to those used by biologists until the upper elementary grades.

As students investigate the life cycles of organisms, teachers might observe that young children do not understand the continuity of life from, for example, seed to seedling or larvae to pupae to adult. But teachers will notice that by second grade, most students know that children resemble their parents. Students can also differentiate learned from inherited characteristics. However, students might hold some naive thoughts about inheritance, including the belief that traits are inherited from only one parent, that certain traits are inherited exclusively from one parent or the other, or that all traits are simply a blend of characteristics from each parent.

Young children think concretely about individual organisms. For example, animals are associated with pets or with animals kept in a zoo. The idea that organisms depend on their environment (including other organisms in some cases) is not well developed in young children. In grades K-4, the focus should be on establishing the primary association of organisms with their environments and the secondary ideas of dependence on various aspects of the environment and of behaviors that help various animals survive. Lower elementary students can understand the food link between two organisms.

GUIDE TO THE CONTENT STANDARD

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. 

· The behavior of individual organisms is influenced by internal cues (such as hunger) and by external cues (such as a change in the environment). Humans and other organisms have senses that help them detect internal and external cues. 

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. 

· Plants and animals closely resemble their parents. 

· Many characteristics of an organism are inherited from the parents of the organism, but other characteristics result from an individual's interactions with the environment. Inherited characteristics include the color of flowers and the number of limbs of an animal. Other features, such as the ability to ride a bicycle, are learned through interactions with the environment and cannot be passed on to the next generation. 

ORGANISMS AND THEIR ENVIRONMENTS 

· All animals depend on plants. Some animals eat plants for food. Other animals eat animals that eat the plants. 

· 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. 

· All organisms cause changes in the environment where they live. Some of these changes are detrimental to the organism or other organisms, whereas others are beneficial. 

· Humans depend on their natural and constructed environments. Humans change environments in ways that can be either beneficial or detrimental for themselves and other organisms. 

	Go to NSES…
	

	CONTENT CLARIFICATION 
Associated K-12 Science Standards and Benchmarks

	BENCHMARKS FOR SCIENCE LITERACY
	The Living Environment

	Go to Science Netlinks…
	

	K-2  BENCHMARKS
	K-2

A. Diversity of Life 

By the end of 2nd grade, students should know that: 
1. 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.

2. Plants and animals have features that help them live in different environments.

3. Stories sometimes give plants and animals attributes they really do not have.

B. Heredity 


By the end of 2nd grade, students should know that: 
1. There is variation among individuals of one kind within a population.

2. Offspring are very much, but not exactly, like their parents and like one another.

D. Interdependence of Life 


By the end of 2nd grade, students should know that: 
1. Animals eat plants or other animals for food and may also use plants (or even other animals) for shelter and nesting.

2. Living things are found almost everywhere in the world.

F. Evolution of Life 


By the end of 2nd grade, students should know that: 
1. Different plants and animals have external features that help them thrive in different kinds of places.

2. Some kinds of organisms that once lived on earth have completely disappeared, although they were something like others that are alive today.



	3-5  BENCHMARKS
	3-5

A. Diversity of Life 
By the end of 5th grade, students should know that: 
1. A great variety of kinds of living things can be sorted into groups in many ways using various features to decide which things belong to which group.

2. Features used for grouping depend on the purpose of the grouping.


B. Heredity 
By the end of 5th grade, students should know that: 
1. Some likenesses between children and parents, such as eye color in human beings, or fruit or flower color in plants, are inherited.

2. For offspring to resemble their parents, there must be a reliable way to transfer information from one generation to the next.

D. Interdependence of Life 
By the end of 5th grade, students should know that: 
1. For any particular environment, some kinds of plants and animals survive well, some survive less well, and some cannot survive at all.

        3.     Organisms interact with one another in various ways besides providing food.

2. Changes in an organism's habitat are sometimes beneficial to it and sometimes harmful.



	6-8  BENCHMARKS
	6-8

A. Diversity of Life 
By the end of 8th grade, students should know that: 
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.

3. Similarities among organisms are found in internal anatomical features, which can be used to infer the degree of relatedness among organisms.

4. For sexually reproducing organisms, a species comprises all organisms that can mate with one another to produce fertile offspring.

5. All organisms, including the human species, are part of and depend on two main interconnected global food webs.



	9-12  BENCHMARKS
	9-12

none

	NATIONAL SCIENCE EDUCATION STANDARDS
	

	Go to NSES…
	

	K-4  STANDARDS
	Life Science

CONTENT STANDARD C:
As a result of activities in grades K-4, all students should develop understanding of
· The characteristics of organisms 

· Life cycles of organisms 

· Organisms and environments 

DEVELOPING STUDENT UNDERSTANDING

During the elementary grades, children build understanding of biological concepts through direct experience with living things, their life cycles, and their habitats. These experiences emerge from the sense of wonder and natural interests of children who ask questions such as: "How do plants get food? How many different animals are there? Why do some animals eat other animals? What is the largest plant? Where did the dinosaurs go?" 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.

Children's ideas about the characteristics of organisms develop from basic concepts of living and nonliving. Piaget noted, for instance, that young children give anthropomorphic explanations to organisms. In lower elementary grades, many children associate "life" with any objects that are active in any way. This view of life develops into one in which movement becomes the defining characteristic. Eventually children incorporate other concepts, such as eating, breathing, and reproducing to define life. As students have a variety of experiences with organisms, and subsequently develop a knowledge base in the life sciences, their anthropomorphic attributions should decline.

In classroom activities such as classification, younger elementary students generally use mutually exclusive rather than hierarchical categories. Young children, for example, will use two groups, but older children will use several groups at the same time. Students do not consistently use classification schemes similar to those used by biologists until the upper elementary grades.

As students investigate the life cycles of organisms, teachers might observe that young children do not understand the continuity of life from, for example, seed to seedling or larvae to pupae to adult. But teachers will notice that by second grade, most students know that children resemble their parents. Students can also differentiate learned from inherited characteristics. However, students might hold some naive thoughts about inheritance, including the belief that traits are inherited from only one parent, that certain traits are inherited exclusively from one parent or the other, or that all traits are simply a blend of characteristics from each parent.

Young children think concretely about individual organisms. For example, animals are associated with pets or with animals kept in a zoo. The idea that organisms depend on their environment (including other organisms in some cases) is not well developed in young children. In grades K-4, the focus should be on establishing the primary association of organisms with their environments and the secondary ideas of dependence on various aspects of the environment and of behaviors that help various animals survive. Lower elementary students can understand the food link between two organisms.

GUIDE TO THE CONTENT STANDARD

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. 

· The behavior of individual organisms is influenced by internal cues (such as hunger) and by external cues (such as a change in the environment). Humans and other organisms have senses that help them detect internal and external cues. 

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. 

· Plants and animals closely resemble their parents. 

· Many characteristics of an organism are inherited from the parents of the organism, but other characteristics result from an individual's interactions with the environment. Inherited characteristics include the color of flowers and the number of limbs of an animal. Other features, such as the ability to ride a bicycle, are learned through interactions with the environment and cannot be passed on to the next generation. 

ORGANISMS AND THEIR ENVIRONMENTS 

· All animals depend on plants. Some animals eat plants for food. Other animals eat animals that eat the plants. 

· 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.

· All organisms cause changes in the environment where they live. Some of these changes are detrimental to the organism or other organisms, whereas others are beneficial. 

· Humans depend on their natural and constructed environments. Humans change environments in ways that can be either beneficial or detrimental for themselves and other organisms.



	5-8  STANDARDS
	CONTENT STANDARD C:
As a result of their activities in grades 5-8, all students should develop understanding of
· Reproduction and heredity 

· Regulation and behavior 

· Populations and ecosystems 

· Diversity and adaptations of organisms 

DEVELOPING STUDENT UNDERSTANDING

In the middle-school years, students should progress from studying life science from the point of view of individual organisms to recognizing patterns in ecosystems and developing understandings about the cellular dimensions of living systems. For example, students should broaden their understanding from the way one species lives in its environment to populations and communities of species and the ways they interact with each other and with their environment. Students also should expand their investigations of living systems to include the study of cells. Observations and investigations should become increasingly quantitative, incorporating the use of computers and conceptual and mathematical models. Students in grades 5-8 also have the fine-motor skills to work with a light microscope and can interpret accurately what they see, enhancing their introduction to cells and microorganisms and establishing a foundation for developing understanding of molecular biology at the high school level.

Some aspects of middle-school student understanding should be noted. This period of development in youth lends itself to human biology. Middle-school students can develop the understanding that the body has organs that function together to maintain life. Teachers should introduce the general idea of structure-function in the context of human organ systems working together. Other, more specific and concrete examples, such as the hand, can be used to develop a specific understanding of structure-function in living systems. By middle-school, most students know about the basic process of sexual reproduction in humans. However, the student might have misconceptions about the role of sperm and eggs and about the sexual reproduction of flowering plants. Concerning heredity, younger middle-school students tend to focus on observable traits, and older students have some understanding that genetic material carries information.

Students understand ecosystems and the interactions between organisms and environments well enough by this stage to introduce ideas about nutrition and energy flow, although some students might be confused by charts and flow diagrams. If asked about common ecological concepts, such as community and competition between organisms, teachers are likely to hear responses based on everyday experiences rather than scientific explanations. Teachers should use the students' understanding as a basis to develop the scientific understanding.

Understanding adaptation can be particularly troublesome at this level. Many students think adaptation means that individuals change in major ways in response to environmental changes (that is, if the environment changes, individual organisms deliberately adapt).

GUIDE TO THE CONTENT STANDARD

REPRODUCTION AND HEREDITY
· Reproduction is a characteristic of all living systems; because no individual organism lives forever, reproduction is essential to the continuation of every species. Some organisms reproduce asexually. Other organisms reproduce sexually. 

REGULATION 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. 

· Behavior is one kind of response an organism can make to an internal or environmental stimulus. A behavioral response requires coordination and communication at many levels, including cells, organ systems, and whole organisms. Behavioral response is a set of actions determined in part by heredity and in part from experience. 

· An organism's behavior evolves through adaptation to its environment. How a species moves, obtains food, reproduces, and responds to danger are based in the species' evolutionary history. 

POPULATIONS AND ECOSYSTEMS
· A population consists of all individuals of a species that occur together at a given place and time. All populations living together and the physical factors with which they interact compose an ecosystem. 

· Populations of organisms can be categorized by the function they serve in an ecosystem. Plants and some micro-organisms are producers--they make their own food. All animals, including humans, are consumers, which obtain food by eating other organisms. Decomposers, primarily bacteria and fungi, are consumers that use waste materials and dead organisms for food. Food webs identify the relationships among producers, consumers, and decomposers in an ecosystem. 

· 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. 

· The number of organisms an ecosystem can support depends on the resources available and abiotic factors, such as quantity of light and water, range of temperatures, and soil composition. Given adequate biotic and abiotic resources and no disease or predators, populations (including humans) increase at rapid rates. Lack of resources and other factors, such as predation and climate, limit the growth of populations in specific niches in the ecosystem. 

DIVERSITY AND ADAPTATIONS OF ORGANISMS
· Millions of species of animals, plants, and microorganisms are alive today. Although different species might look dissimilar, the unity among organisms becomes apparent from an analysis of internal structures, the similarity of their chemical processes, and the evidence of common ancestry. 

· Biological evolution accounts for the diversity of species developed through gradual processes over many generations. Species acquire many of their unique characteristics through biological adaptation, which involves the selection of naturally occurring variations in populations. Biological adaptations include changes in structures, behaviors, or physiology that enhance survival and reproductive success in a particular environment. 

· Extinction of a species occurs when the environment changes and the adaptive characteristics of a species are insufficient to allow its survival. Fossils indicate that many organisms that lived long ago are extinct. Extinction of species is common; most of the species that have lived on the earth no longer exist. 

	9-12  STANDARDS
	THE INTERDEPENDENCE OF ORGANISMS 

· The atoms and molecules on the earth cycle among the living and nonliving components of the biosphere. 

· Energy flows through ecosystems in one direction, from photosynthetic organisms to herbivores to carnivores and decomposers. 

· Organisms both cooperate and compete in ecosystems. The interrelationships and interdependencies of these organisms may generate ecosystems that are stable for hundreds or thousands of years. 

· Living organisms have the capacity to produce populations of infinite size, but environments and resources are finite. This fundamental tension has profound effects on the interactions between organisms. 

· Human beings live within the world's ecosystems. Increasingly, humans modify ecosystems as a result of population growth, technology, and consumption. Human destruction of habitats through direct harvesting, pollution, atmospheric changes, and other factors is threatening current global stability, and if not addressed, ecosystems will be irreversibly affected. 

THE BEHAVIOR OF ORGANISMS 

· Organisms have behavioral responses to internal changes and to external stimuli. Responses to external stimuli can result from interactions with the organism's own species and others, as well as environmental changes; these responses either can be innate or learned. The broad patterns of behavior exhibited by animals have evolved to ensure reproductive success. Animals often live in unpredictable environments, and so their behavior must be flexible enough to deal with uncertainty and change. Plants also respond to stimuli. 

· Like other aspects of an organism's biology, behaviors have evolved through natural selection. Behaviors often have an adaptive logic when viewed in terms of evolutionary principles.  



	CONTENT CLARIFICATION 
Related Content Knowledge

	SCIENCE FOR ALL AMERICANS
	1.  Which sections of the Chapter in SFAA reference the Benchmark you targeted for instruction?

Chapter 5: THE LIVING ENVIRONMENT 

       - Diversity of Life

DIVERSITY OF LIFE
There are millions of different types of individual organisms that inhabit the earth at any one time—some very similar to each other, some very different. Biologists classify organisms into a hierarchy of groups and subgroups on the basis of similarities and differences in their structure and behavior. 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 example, there are single-celled organisms without organized nuclei (bacteria) that are classified as a distinct group. 

Animals and plants have a great variety of body plans, with different overall structures and arrangements of internal parts to perform the basic operations of making or finding food, deriving energy and materials from it, synthesizing new materials, and reproducing. When scientists classify organisms, they consider details of anatomy to be more relevant than behavior or general appearance. For example, because of such features as milk-producing glands and brain structure, whales and bats are classified as being more nearly alike than are whales and fish or bats and birds. At different degrees of relatedness, dogs are classified with fish as having backbones, with cows as having hair, and with cats as being meat eaters. 
  
For sexually reproducing organisms, a species comprises all organisms that can mate with one another to produce fertile offspring. The definition of species is not precise, however; at the boundaries it may be difficult to decide on the exact classification of a particular organism. Indeed, classification systems are not part of nature. Rather, they are frameworks created by biologists for describing the vast diversity of organisms, suggesting relationships among living things, and framing research questions. 

The preservation of a diversity of species is important to human beings. We depend on two food webs to obtain the energy and materials necessary for life. One starts with microscopic ocean plants and seaweed and includes animals that feed on them and animals that feed on those animals. The other one begins with land plants and includes animals that feed on them, and so forth. The elaborate interdependencies among species serve to stabilize these food webs. Minor disruptions in a particular location tend to lead to changes that eventually restore the system. But large disturbances of living populations or their environments may result in irreversible changes in the food webs. Maintaining diversity increases the likelihood that some varieties will have characteristics suitable to survival under changed conditions. 



	Go to SFAA…
	

	BENCHMARKS FOR SCIENCE LITERACY ESSAY
	Scientific inquiry is more complex than popular conceptions would have it. It is, for instance, a more subtle and demanding process than the naive idea of "making a great many careful observations and then organizing them." It is far more flexible than the rigid sequence of steps commonly depicted in textbooks as "the scientific method." It is much more than just "doing experiments," and it is not confined to laboratories. More imagination and inventiveness are involved in scientific inquiry than many people realize, yet sooner or later strict logic and empirical evidence must have their day. Individual investigators working alone sometimes make great discoveries, but the steady advancement of science depends on the enterprise as a whole. And so on.

If students themselves participate in scientific investigations that progressively approximate good science, then the picture they come away with will likely be reasonably accurate. But that will require recasting typical school laboratory work. The usual high-school science "experiment" is unlike the real thing: The question to be investigated is decided by the teacher, not the investigators; what apparatus to use, what data to collect, and how to organize the data are also decided by the teacher (or the lab manual); time is not made available for repetitions or, when things are not working out, for revising the experiment; the results are not presented to other investigators for criticism; and, to top it off, the correct answer is known ahead of time.

Of course, the student laboratory can be designed to help students learn about the nature of scientific inquiry. As a first step, it would help simply to reduce the number of experiments undertaken (making time available to probe questions more deeply) and eliminate many of their mechanical, recipe-following aspects. In making this change, however, it should be kept in mind that well-conceived school laboratory experiences serve other important purposes as well. For example, they provide opportunities for students to become familiar with the phenomena that the science concepts being studied try to account for.

Another, more ambitious step is to introduce some student investigations that more closely approximate sound science. Such investigations should become more ambitious and more sophisticated. Before graduating from high school, students working individually or in teams should design and carry out at least one major investigation. They should frame the question, design the approach, estimate the time and costs involved, calibrate the instruments, conduct trial runs, write a report, and finally, respond to criticism.

Such investigations, whether individual or group, might take weeks or months to conduct. They might happen in and out of school time and be broken up by periods when, for technical reasons, work cannot go forward. But the total time invested will probably be no more than the sum of all those weekly one-period labs that contribute little to student understanding of scientific inquiry.

	GRADES:
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	CONTENT CLARIFICATION 
Research into Student Learning and Ideas about Teaching

	Go To Benchmarks…
	5.  THE LIVING ENVIRONMENT 

Several areas related to The Living Environment have received considerable research attention over recent years. These include student meanings of the terms animal, plant, and living; students' ideas about plant nutrition; and their understanding of genetics and natural selection. Little has been published about students' understanding of cells, or the dependence of organisms on one another and the environment, or the flow of energy through the living environment. Research has focused on what students understand about the living environment at isolated points in time or on how this understanding evolves naturally in students. Research on instructional interventions that improve students understanding is limited. Reviews of research can be found in Carey (1985), Good et al. (1993), and Mintzes et al. (1991). 

5a Diversity of Life 

Classification of organisms 
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. By middle school, students can group organisms hierarchically when asked to do so, whereas high-school students use hierarchical taxonomies without prompting (Leach, et al., 1992). 

Meaning of the words "animal" and "plant" 
Elementary- and middle-school students hold a much more restricted meaning than biologists for the word "animal" (Mintzes et al., 1991). For example, most students list only vertebrates as animals. Elementary- and middle-school students use such criteria as number of legs, body covering, and habitat to decide whether things are animals. High-school students frequently use attributes that are common to both plants and animals (e.g., reproduction and respiration) as criteria (Trowbridge & Mintzes, 1985). Because upper elementary-school students tend not to use hierarchical classification, they may have difficulty understanding that an organism can be classified as both a bird and an animal (Bell, 1981). 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). 

Living and nonliving 
Elementary- and middle-school students typically use criteria such as "movement," "breath," "reproduction," and "death" to decide whether things are alive. Thus, some believe fire, clouds, and the sun are alive, but others think plants and certain animals are nonliving. (Bell & Freyberg, 1985; Leach et al., 1992). High-school and college students also mainly use obvious criteria (e.g., "movement," "growth") to distinguish between "living" and "nonliving" and rarely mention structural criteria ("cells") or biochemical characteristics ("DNA") (Brumby, 1982; Leach et al., 1992). 

5b Heredity 

By the end of 2nd grade, students know that children resemble their parents and realize that reproduction underlies this resemblance. Students at this age can also begin to understand the difference between learned resemblance and inherited resemblance (Carey, 1985). 

When asked to explain how physical traits are passed from parents to offspring, elementary-school, middle-school, and some high-school students express the following misconceptions: Some students believe that traits are inherited from only one of the parents (for example, the traits are inherited from the mother, because she gives birth or has most contact as children grow up; or the same-sex parent will be the determiner). Other students believe that certain characteristics are always inherited from the mother and others come from the father. Some students believe in a "blending of characteristics." It may not be until the end of 5th grade that some students can use arguments based on chance to predict the outcome of inherited characteristics from observing those characteristics in the parents (Deadman & Kelly, 1978; Kargbo, Hobbs, & Erickson, 1980; Clough & Wood-Robinson, 1985b). 

Early middle-school students explain inheritance only in observable features, but upper middle-school and high-school students have some understanding that characteristics are determined by a particular genetic entity which carries information translatable by the cell. Students of all ages believe that some environmentally produced characteristics can be inherited, especially over several generations (Clough & Wood-Robinson, 1985b). 

5d Interdependence of Life 

Relationships between organisms 
Lower elementary-school students can understand simple food links involving two organisms. Yet they often think of organisms as independent of each other but dependent on people to supply them with food and shelter. Upper elementary-school students may not believe food is a scarce resource in ecosystems, thinking that organisms can change their food at will according to the availability of particular sources (Leach et al., 1992). Students of all ages think that some populations of organisms are numerous in order to fulfill a demand for food by another population (Leach et al., 1992). 

Habitat 
Middle-school and high-school students may believe that organisms are able to effect changes in bodily structure to exploit particular habitats or that they respond to a changed environment by seeking a more favorable environment (Jungwirth, 1975; Clough & Wood-Robinson, 1985a). It has been suggested that the language about adaptation used by teachers or textbooks to make biology more accessible to students may cause or reinforce these beliefs (Jungwirth, 1975). 

5e Flow of Matter and Energy 

Food 
Students of all ages tend to use the term "food" in ways that are consistent with the everyday meaning of the term, not the biological meaning. They see food as substances (water, air, minerals, etc.) that organisms take directly in from their environment (Anderson, Sheldon, & Dubay, 1990; Simpson & Arnold, 1985). In addition, some students of all ages think food is a requirement for growth, rather than a source of matter for growth. They have little knowledge about food being transformed and made part of a growing organism's body (Smith & Anderson, 1986; Leach et al., 1992). 

Plant and animal nutrition 
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). 

Some students of all ages have difficulty in identifying the sources of energy for plants and also for animals (Anderson et al., 1990). Students tend to confuse energy and other concepts such as food, force, and temperature. As a result, students may not appreciate the uniqueness and importance of energy conversion processes like respiration and photosynthesis (Anderson et al., 1990). Although specially designed instruction does help students correct their understanding about energy exchanges, some difficulties remain (Anderson et al., 1990). Careful coordination between The Physical Setting and The Living Environment benchmarks about conservation of matter and energy and the nature of energy may help alleviate these difficulties (Anderson et al., 1990). 

5f Evolution of Life 

Adaptation 
Middle-school and high-school students may have difficulties with the various uses of the word "adaptation" (Clough & Wood-Robinson, 1985a; Lucas, 1971; Brumby, 1979). In everyday usage, individuals adapt deliberately. But in the theory of natural selection, populations change or "adapt" over generations, inadvertently. Students of all ages often believe that adaptations result from some overall purpose or design, or they describe adaptation as a conscious process to fulfill some need or want. Elementary- and middle-school students also tend to confuse non-inherited adaptations acquired during an individual's lifetime with adaptive features that are inherited in a population (Kargbo et al., 1980). 

Evolution and reasoning ability 
Some research suggests that students' understanding of evolution is related to their understanding of the nature of science and their general reasoning abilities (Lawson & Thomson, 1988; Lawson & Worsnop, 1992; Scharmann & Harris, 1992). Findings indicate that poor reasoners tend to retain nonscientific beliefs such as "evolutionary change occurs as a result of need" because they fail to examine alternative hypotheses and their predicted consequences, and they fail to comprehend conflicting evidence. Thus, they are left with no alternative but to believe their initial intuitions or the misstatements they hear. 

	BENCHMARKS FOR SCIENCE LITERACY
	

	Go to NSES…
	Life Science

CONTENT STANDARD C:
As a result of activities in grades K-4, all students should develop understanding of
· The characteristics of organisms 

· Life cycles of organisms 

· Organisms and environments 

DEVELOPING STUDENT UNDERSTANDING

During the elementary grades, children build understanding of biological concepts through direct experience with living things, their life cycles, and their habitats. These experiences emerge from the sense of wonder and natural interests of children who ask questions such as: "How do plants get food? How many different animals are there? Why do some animals eat other animals? What is the largest plant? Where did the dinosaurs go?" 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.

Children's ideas about the characteristics of organisms develop from basic concepts of living and nonliving. Piaget noted, for instance, that young children give anthropomorphic explanations to organisms. In lower elementary grades, many children associate "life" with any objects that are active in any way. This view of life develops into one in which movement becomes the defining characteristic. Eventually children incorporate other concepts, such as eating, breathing, and reproducing to define life. As students have a variety of experiences with organisms, and subsequently develop a knowledge base in the life sciences, their anthropomorphic attributions should decline.

In classroom activities such as classification, younger elementary students generally use mutually exclusive rather than hierarchical categories. Young children, for example, will use two groups, but older children will use several groups at the same time. Students do not consistently use classification schemes similar to those used by biologists until the upper elementary grades.

As students investigate the life cycles of organisms, teachers might observe that young children do not understand the continuity of life from, for example, seed to seedling or larvae to pupae to adult. But teachers will notice that by second grade, most students know that children resemble their parents. Students can also differentiate learned from inherited characteristics. However, students might hold some naive thoughts about inheritance, including the belief that traits are inherited from only one parent, that certain traits are inherited exclusively from one parent or the other, or that all traits are simply a blend of characteristics from each parent.

Young children think concretely about individual organisms. For example, animals are associated with pets or with animals kept in a zoo. The idea that organisms depend on their environment (including other organisms in some cases) is not well developed in young children. In grades K-4, the focus should be on establishing the primary association of organisms with their environments and the secondary ideas of dependence on various aspects of the environment and of behaviors that help various animals survive. Lower elementary students can understand the food link between two organisms.

CONTENT STANDARD C:
As a result of their activities in grades 5-8, all students should develop understanding of
· Reproduction and heredity 

· Regulation and behavior 

· Populations and ecosystems 

· Diversity and adaptations of organisms 

DEVELOPING STUDENT UNDERSTANDING

In the middle-school years, students should progress from studying life science from the point of view of individual organisms to recognizing patterns in ecosystems and developing understandings about the cellular dimensions of living systems. For example, students should broaden their understanding from the way one species lives in its environment to populations and communities of species and the ways they interact with each other and with their environment. Students also should expand their investigations of living systems to include the study of cells. Observations and investigations should become increasingly quantitative, incorporating the use of computers and conceptual and mathematical models. Students in grades 5-8 also have the fine-motor skills to work with a light microscope and can interpret accurately what they see, enhancing their introduction to cells and microorganisms and establishing a foundation for developing understanding of molecular biology at the high school level.

Students understand ecosystems and the interactions between organisms and environments well enough by this stage to introduce ideas about nutrition and energy flow, although some students might be confused by charts and flow diagrams. If asked about common ecological concepts, such as community and competition between organisms, teachers are likely to hear responses based on everyday experiences rather than scientific explanations. Teachers should use the students' understanding as a basis to develop the scientific understanding.

Understanding adaptation can be particularly troublesome at this level. Many students think adaptation means that individuals change in major ways in response to environmental changes (that is, if the environment changes, individual organisms deliberately adapt).



	NATIONAL SCIENCE EDUCATION STANDARDS:
CONTENT-SPECIFIC
INFORMATION

GRADES:
	


5.  Background Science

This book stresses information about environment and habitats. It can be used all the way from kindergarten to grade 8 if need be. Although there are better books for older grades, this book offers a beautiful segue into science as an inquiry. Penguins! is an ideal book for grades K-4. One of the topics that this book covers is the diversity of life. This benchmark states, “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.” Penguins! goes into detail about the living patterns and the appearance of all different types of penguins. The book also discusses in detail the different features of the various types of penguins and where they live stating that “plants and animals have features that help them live in different environments”. This book truly stresses the differences in the various types of penguins around the world stating that “plants and animals have features that help them live in different environments”. Penguins! also touches upon heredity, interdependence of life, and evolution of life. There are countless lessons that can stem off of this book that comply with both the Benchmarks for Science Literacy and the NSES. 

5. Curriculum Integrations

	CURRICULUM INTEGRATIONS

	ART
	What are the Art Standards that a student might meet by completing this unit?

K-4 Visual Arts

Content Standard 6
Making connections between visual arts and other disciplines

Achievement Standard
· Students understand and use similarities and differences between characteristics of the visual arts and other arts disciplines 

· Students identify connections between the visual arts and other disciplines in the curriculum 



	> Go to Art Standards…
	

	
	

	ENGLISH/
LANGUAGE ARTS
	What are the English/Language Arts Standards that a student might meet by completing this unit?

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.

Kindergarten:  Standard IIID-Literary Terms, Standard IV-Sayings and Phrases 

Grade 1:  Standard IE-Spelling, Grammar, and Usage, Standard IIID-Literary Terms, Standard IV-Sayings and Phrases 

Grade 2:  Standard ID-Spelling, Grammar, and Usage, Standard IIID-Literary Terms, Standard IV-Sayings and Phrases 

Grade 3:  Standard IC-Spelling, Grammar, and Usage, Standard ID-Vocabulary, Standard IIIC-Literary Terms, Standard IV-Sayings and Phrases 

Grade 4:  Standard IB-Grammar and Usage, Standard IIB-Terms, Standard IIIC-Literary Terms, Standard V-Sayings and Phrases 

Grade 5:  Standard IB-Grammar and Usage, Standard IC-Vocabulary, Standard IIB-Terms, Standard IIID-Literary Terms, Standard V-Sayings and Phrases 

Grade 6:  Standard IC-Grammar and Usage, Standard ID-Spelling, Standard IE-Vocabulary, Standard IIB-Terms, Standard IIID-Literary Terms, Standard IV-Sayings and Phrases 

Grade 7:  Standard IC-Grammar, Standard ID-Spelling, Standard IE-Vocabulary, Standard IIB-Elements of Poetry, Standard IIIC-Elements of Fiction, Standard IIIG-Literary Terms 

Grade 8:  Standard IC-Grammar, Standard ID-Spelling, Standard IE-Vocabulary, Standard IIB-Elements of Poetry, Standard IIIC-Elements of Fiction, Standard IIIG-Literary Terms 

Standard 3-Uses grammatical and mechanical conventions in written compositions 



	> Go to English/Language Arts Standards…
	

	GEOGRAPHY
	What are the Geography Standards that a student might meet by completing this unit?

Geography helps us understand the world
Geography teaches students important skills

Through the student of geography students lean to read maps and interpret information at geographical scales from local to global. They are able to use data from maps, tables, graphs, and text to recognize patterns and solve problems. Students also can integrate concepts from many different areas of science, social science, and the humanities, and apply critical thinking to understanding and dealing with current issues of local, national, and international importance. 

Geography helps student learn about the world

Knowing something about where places are and what they are like is important. As the last "superpower" and a major player in international affairs, the United States needs citizens who have basic knowledge of other parts of the world as well as our own country. We also need to understand regional relationships and the role the United States plays in them.

	> Go to Geography Standards…
	

	HISTORY
	What are the History/Social Studies Standards that a student might meet by completing this unit?

STANDARD 4: Historical Research Capabilities  

Overview

Perhaps no aspect of historical thinking is as exciting to students or as productive of their growth in historical thinking as "doing history." Such inquiries can be generated by encounters with historical documents, eyewitness accounts, letters, diaries, artifacts, photos, a visit to a historic site, a record of oral history, or other evidence of the past. 

Worthy inquiries are especially likely to develop if the documents students encounter are rich with the voices of people caught up in the event and sufficiently diverse to bring alive to students the interests, beliefs, and concerns of people with differing backgrounds and opposing viewpoints or perspectives of the events.   

Meaningful historical inquiry proceeds with the formulation of a problem or set of questions worth pursuing. In the most direct approach, students might be encouraged to analyze the document, record, or site itself. Who produced it, when, how, and why? What is the evidence of its authenticity, authority, and credibility? What does it tell them of the point of view, background, and interests of its author or creator? What else must they discover in order to construct a story, explanation, or narrative of the event of which this document or artifact is a part?     

Obtaining needed background information can send students on a search for additional resources. Providing students access to a school library, history books, interviews with experts in the community, knowledgeable parents and community residents, or other documents will sometimes be required. In this process the teacher, too, can join in the search and share in the process of discovery, thereby communicating to students that historical inquiry is a search in which answers are not known in advance, and that finding and interpreting the results is a genuine process of knowledge-building.   

STANDARD 4 
The student conducts historical research: 
Therefore, the student is able to 

A. Formulate historical questions from encounters with historical documents, eyewitness accounts, letters, diaries, artifacts, photos, historical sites, art, architecture, and other records from the past.  

B. Obtain historical data from a variety of sources, including: library and museum collections, historic sites, historical photos, journals, diaries, eyewitness accounts, newspapers, and the like; documentary films; and so on.  

C. Interrogate historical data by determining by whom and when it was created; testing the data source for its credibility, authority and authenticity; and detecting and evaluating bias, distortion, and propaganda by omission, suppression, or invention of facts. 

D. Marshal needed information of the time and place in order to construct a story, explanation, or historical narrative.  



	> Go to History Standards…
	

	MATHEMATICS
	What are the Mathematics Standards that a student could meet by completing this unit?

Number and Operations Standard
Instructional programs from prekindergarten through grade 12
should enable all students to—
Understand numbers, ways of representing numbers, relationships among numbers, and number systems
Pre-K–2 Expectations:
In prekindergarten through grade 2 all students should–
•

count with understanding and recognize "how many" in sets of objects; 
•

use multiple models to develop initial understandings of place value and the base-ten number system; 
•

develop understanding of the relative position and magnitude of whole numbers and of ordinal and cardinal numbers and their connections; 
•

develop a sense of whole numbers and represent and use them in flexible ways, including relating, composing, and decomposing numbers; 
•

connect number words and numerals to the quantities they represent, using various physical models and representations; 
•

understand and represent commonly used fractions, such as 1/4, 1/3, and 1/2. 
Grades 3–5 Expectations:
In grades 3–5 all students should–
•

understand the place-value structure of the base-ten number system and be able to represent and compare whole numbers and decimals; 
•

recognize equivalent representations for the same number and generate them by decomposing and composing numbers; 
•

develop understanding of fractions as parts of unit wholes, as parts of a collection, as locations on number lines, and as divisions of whole numbers; 
•

use models, benchmarks, and equivalent forms to judge the size of fractions; 
•

recognize and generate equivalent forms of commonly used fractions, decimals, and percents; 
•

explore numbers less than 0 by extending the number line and through familiar applications; 
•

describe classes of numbers according to characteristics such as the nature of their factors.


	> Go to Mathematics Standards…
	

	SOCIAL STUDIES
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Social studies programs should include experiences that provide for the study of global connections and interdependence.
Through exposure to various media and first-hand experiences, young learners become aware of and are affected by events on a global scale. Within this context, students in early grades examine and explore global connections and basic issues and concerns, suggesting and initiating responsive action plans. In the middle years, learners can initiate analysis of the interactions among states and nations and their cultural complexities as they respond to global events and changes. At the high school level, students are able to think systematically about personal, national, and global decisions, interactions, and consequences, including addressing critical issues such as peace, human rights, trade, and global ecology.



	> Go to Social Studies Standards…
	


6.  Trade Book-Inspired Investigation: Standards-Based Science Learning Activity
	LESSON BUILDER

	Lesson Title: Penguins Everywhere! Grades 2-5
FOR THE TEACHER
	>>> Go to FOR THE STUDENT…
	E…

	LESSON OVERVIEW
	What are the basic elements of this lesson and what is its purpose?

By using penguins, one can incorporate science, geography, history, math and map skills. All of these aspects are perfect for planning lessons around animals. The penguin is an interesting topic because of the many different closed-minded views on it. Many students (and adults) believe that there is only one species of penguin that lives in the south pole. This is entirely incorrect. There are, in fact, 17 different species of penguins located all over the world. Studying them opens up a new vision of the student’s world and the different organisms living in it. 

The purpose of this lesson is to establish an understanding of where penguins live and the different species of penguins all over the world. This first lesson is an introductory lesson that draws the students into the material and gets them excited about what they will be learning. Most of this lesson will consist of inquiry. Students will be researching different species of penguins and learning which type of penguin lives where. The students are the principal workers and the teacher will act as the passive observer or supervisor while they are doing their research. 

The lesson will start out with the teacher pinning up a map in front of the class and asking them where they think penguins live. Then the teacher will read the book Penguins! by Gail Gibbons to the class in order to establish a greater understanding about penguins all over the world. This will get the students excited about penguins and then they will branch off on their own and research about the different types of penguins that they are interested in. 

The lesson will conclude with the class gathering back together and discussing what they discovered about penguins through presentations.



	INSTRUCTIONAL GOALS
	What is the student expected to know or be able to do?

· The student will research the penguin that they are most interested in. 

· The student will present their information to the class according to the rubric. 

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

Presentation of Information- Penguin Research Project

· This is a rubric style of assessment that will be used to grade the presentation on the student’s penguin. 

· The rubric is on a 4, 3, 2, 1 grading scale. Display, content, bibliography, and overall effort will be graded. 

· The student will receive a 4 if all of these aspects of their project is exceptional, a 3 if they are good, a 2 if they need improvement and a 1 if they did not complete the section.

· The final grade will reflect the effort that the student has put forth into their research, presentation, bibliography and their overall performance during their presentation and discussion. 

· The rubric will appear as follows (Some changes may have to be made depending on the teacher’s preference):

Name: ________________________

Teacher: Miss. Franford

Date of Presentation: ____________

Title of Work: __Penguin Presentation__

 

Criteria
Points
1

2

3

4

 

Organization
Audience cannot understand presentation because there is no sequence of information.
Audience has difficulty following presentation because student jumps around.
Student presents information in logical sequence which audience can follow.
Student presents information in logical, interesting sequence which audience can follow.
____
Content Knowledge
Student does not have grasp of information; student cannot answer questions about subject.
Student is uncomfortable with information and is able to answer only rudimentary questions.
Student is at ease with content, but fails to elaborate.
Student demonstrates full knowledge (more than required)with explanations and elaboration.
____
Visuals
Student used no visuals.
Student occasional used visuals that rarely support text and presentation.
Visuals related to text and presentation.
Student used visuals to reinforce screen text and presentation.
____
Bibliography

There was no bibliography.

The bibliography was poorly written.

The bibliography was written and was completed accurately.

The bibliography was neatly written and was very accurate.

___

Total---->
____
Teacher Comments:
 





	LESSON ORGANIZATION
	Opening the Lesson:
 (15 minutes)
	1. The teacher will post a map of the world on the blackboard that is large enough for all of the students to see. The continents must be clearly labeled. 

2. The teacher will ask the question, “Who can tell me where penguins live?” 

· This will initiate a discussion amongst the class to create an understanding and a future reference in the closing lesson once the students realize what they have learned. 

· Because of many common misconceptions about penguins, the class should not know that there are penguins on every continent and that there are 17 species of penguins. 

3. After about 8-10 minutes of discussion and marking locations on the map where penguins live according to the class, the teacher will read the book Penguins! by Gail Gibbons to engage the students into the lesson. 

4. The book Penguins! will provide the students with a greater understanding about penguins and will help them to decide which species of penguin to do their research on. 

	
	Developing the Lesson: 
(45 minutes)
	1. The teacher will explain to the students that they have to choose one of the 17 species of penguins to research and that will be the penguin that they will research for the rest of the lesson. 

2. The teacher will post a list of the 17 species of penguins on the board and will ensure that each species is covered. Depending on the grade level, the species of penguins may have to be assigned or drawn out of a hat to avoid conflict. 

3. Once each student has the penguin that they are to research, the teacher will say, “Take your species of penguin and research about it. You must find out:

· Where it lives

· What it eats

· An image of what it looks like (Can be drawn or printed off a computer)

· And more than 4 interesting facts about your specific penguin.

· All of this information will be put onto a poster board and will be presented to the class. You have 45 minutes.”

· The teacher will go over with the students how they will be assessed and that they need to have a bibliography of the sources that they used for their project. 

4. The teacher will provide the students with poster board, glue, scissors, tape, paper, markers, and crayons. 

5. There will also be an in class library that has hundreds of books about penguins, and since this is an ideal class, there will be one computer for every two students so they can all get a turn to research their penguin online. Encarta Encyclopedia 2005 will also be installed on every computer so the students will be able to use it as a resource. 

6. The class will be split into two groups and for the first 20 minutes the first group will use the in class library and encyclopedias and work on designing their posters. The other group will be at the computers researching their penguin. 

7. During this time the teacher will be walking to each student and checking for understanding and making sure that they are on task. 

8. The last 5 minutes will be used for wrap-up and preparation for the presentations. 

	
	Closing the Lesson: 
(20 minutes)
	1. For the presentations, each student will take up their poster that they made and will discuss with the class      information about their penguin. 

2. Each presentation is expected to last no more than 3 minutes, and each student will have a chance to get up in front of the class and share what they found. 

3. After all of the students have presented, the teacher will take out the original map of the world and show the students what they thought about penguins.

4. The teacher will re-state what the students originally believed about penguins and then start a discussion about what they know now. 

5. On the same map, the teacher will make new notes about the information the students tell her that they know now after researching penguins briefly. 

6. This will check for understanding and leave room for a deeper lesson to follow in the unit about penguins. Now that the students have a brief understanding about their specific penguin and an even lesser understanding about other penguins, the teacher can develop what they know into a greater knowledge. 

7. The students will also be assessed with the rubric and if they put effort into what they were doing, they should get an exceptional assessment. 


	TEACHING RESOURCES
	What materials, equipment, and supplies will be needed to implement the lesson?

· The book Penguins! By Gail Gibbons

· Craft materials such as poster board, construction paper, markers, crayons, scissors, glue, tape, and any other materials that the students could use to decorate their presentation. 

· A map of the world that can be written on and is large enough that the class can see it from where they are sitting (4’ x 4’ at least)

· Computers for every two students in the room and access to Encarta Encyclopedia and a safely protected Google search engine. 

· An in class library that the students can find information in about their specific penguin. This in class library must have the proper resources for the students to find information and if not, the class could go to the library. 

	ENRICHMENT ACTIVITIES
	1. Depending on the rules of the elementary school, a field trip to the aquarium would be a perfect activity for the students to go on. There they would be able to observe the penguins that they had researched and become more interested in learning about the marine environment. 

2. In replacement of or along with the field trip to the aquarium, the movie “March of the Penguins” would be an exciting movie to show the students. 

Top of Form

March of the Penguins (Full Screen Edition) (2005)    Rating: [image: image2.png]
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See larger image


List Price:

$28.98

Price:

$16.98 and eligible for FREE Super Saver Shipping on orders over $25. See details 

You Save:

$12.00 (41%) 


Availability: This title will be released on November 29, 2005. You may order it now and we will ship it to you when it arrives. Ships from and sold by Amazon.com. See more on holiday shipping.
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After giving birth, the exhausted mother penguins follow the long trek across the wasteland in search of food in March of the Penguins. (high bandwidth) (low bandwidth).  This movie is about a herd of Emperor penguins and what they have to endure in their harsh environment.  


	ACCOMMODATIONS FOR SPECIAL LEARNERS
	For students with special needs, they will be placed with an adult aid that will assist them with their research and design of their project. If there is a student who is having difficulty, they can be paired up with another student and it will be more or less a group presentation and the assessment rubric will have to be altered to their specific situation. Overall, there does not appear to be many accommodations made for students with difficulties other than making sure that they are able to stay on track and research their material. 

	STANDARDIZED  
TEST  ITEM GENERATOR


> State Exam Items…


	Achievement Test 

Science, Grade 3

Objective #
Objective
Sub-skill
# NRT items Form O 
19
Science Inquiry
Data interpretation
4
Methods and design
3
20
Physical Science
Energy
3
Structure and properties of matter
2
21
Life Science
Ecology
2
Habitat and adaptation
4
Life cycles
1
Taxonomy
1
22
Earth and Space Science
Rock dynamics
1
Solar System
4
Weather, atmosphere, and climate
1
Water dynamics
1
23
Science and Technology
Design of technology
2
Science and technology
1
Use of technology
1
24
Personal and Social Perspectives in Science
Environment
2
Health
1
Resources
1
Achievement Test 

Science, Grade 4

Objective #
Objective
Sub-skill
# NRT items Form O 
19
Science Inquiry
Data interpretation
4

Methods and design
4

20
Physical Science
Energy
3

Structure & properties of matter
3

21
Life Science
Ecology
2

Habitat and adaption
3

Life cycles
3

Taxonomy
1

22
Earth and Space Science
Rock dynamics
1

Solar system
3

Weather, atmosphere & climate
3

Water dynamics
2

23
Science and Technology
Design of technology
3

Use of technology
1

24
Personal Social Perspectives in Science
Environment
1

Health
2

Resources
1




	Lesson Title: Penguins Everywhere!

FOR THE STUDENT
	>>> Go To FOR THE TEACHER…
	

	LEARNING  GOALS
	What is the student expected to know or be able to do?  

1. You will be able to successfully research information about one of the 17 different species of penguins that are found all over the world. 

2. You will gain a deeper understanding about penguins and how they live in their environments through research and discussion. 

3. You will be able present your findings to the class and be assessed on the quality of your presentation.

	ASSESSMENT
	How will the progress of the student be monitored? Is self-assessment provided?  

1. During the 45 minutes of research, the teacher will be walking around the room and checking for your understanding. The teacher will make sure that you are on task and will initiate discussions with you and your classmates.

2. At the end of the 45 minutes of research, you will be required to present your poster that you made on your specific penguin that you researched.

3. The presentation will be graded with a rubric that has the goals clearly stated as far as what you need to get an exceptional score in display, content, bibliography, and overall effort.

	LEARNING  ACTIVITY
	What will the student be provided in terms of instructions, worksheets, data tables, etc?  Enter learning activities here.
1. There will be at least two learning activities in this lesson. 

2. The first learning activity will be when the teacher initiates a discussion about the world and where penguins are located in it. This will be used to gage the student’s prior knowledge about penguins and get them to ask the question, “Where are penguins really from?”

3. This activity will be correlated with the final wrap-up activity when the teacher posts the original map of the world on the board and asks students to tell her what they know now about penguins. This will help students to tie together what they learned and understand more about penguins. 

4. The other learning activity will take place after reading the book Penguins! to the students. They will fill out a KWHL (pronounced “cool”) chart that will allow them to set their own expectations about what they want to learn. A KWHL chart is a perfect organizer to fill out before starting research projects. It allows the students to write down K- What they KNOW about the subject already; W- what they WANT to learn about the subject; H- HOW they will go about researching their topic; and L- Helping students to identify what they LEARN as they research. 
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