September 28, 2003 (minor revisions 10/5/03)

Hello,

Finally had time this weekend to pore over the MyBPS Elementary Science course guide - and take a refresher look at all the MA science learning standards. I also decided to see if I could associate all of the learning standards with one of the kits. Overall, things look good but there are a few gaps. (I summarize these on the next page.)

I put this together using the current course description available on MyBPS and my experience with many of the new and piloted kits. There is a need for something like this to explain the current status of curriculum for all the various elementary classrooms in the district (the most immediate use is for writing the mandated course syllabi all teachers are responsible to do). 

My thoughts about the kits being piloted:

· Put Senses into K1, leaving us with 3 K2 kits (balls, paper/wood, Animals 2by2). 

· Keep Balancing kits in Grade 2. The kits are well liked and really do a great job of introducing engineering, which I think really isn’t included in the Pebbles kit (which I will know about better in a week once I pick up that kit). 

· Keep Grade 2 to 3 cycles, but maybe do two of the insects at the same time as New Plants. The mealworms are nearly essential (and very easy to manage) and maybe arrange it so every second grade could do a butterfly thing in the spring. MOST second grade teachers are not going to put up with doing more than one or two insects.

· Keep Sound. - it really does meet more than one standard, and the STC kit includes instrument building, which is engineering; I’m thinking the FOSS kit does, as well. (I really think that the Sound kits do address the technology/engineering standards and we will have such a strong T/E program in grades 4 & 5  that we don't need simple machines or other technology in grade 3)

· Forget about Lifting Heavy Things. 

· Keep Grade 3 to three kits, Sound, Water, and maybe Structures of Life. Third grade only gets one more period each week for science, and the Water kit and the Structures of Life (being piloted) are both so rich that you could easily take 1/3 of the year for each. In fact, I think it would be very hard to get the water kit done properly in 1/4 of the year. The concepts covered are so important for later learning that sufficient time is needed to allow the intellectual development to happen. - I also think that the science department should provide 4 kits (if only three were to be required) for those teachers/schools who want to do more than the minimum.

· Grade 5 – do a basic adoption of one of the Grade 1 weather kits and include it at the same time as Landforms (I’m about to start a pilot of Insights new Weather kit – for grades K or 1 – and so far I really like what they do). The MCAS expects only pretty basic weather knowledge. 


· I'm going to be looking over the Science MCAS scores for my school this week. Most of last year’s fifth graders were with me since first grade, and didn’t get much if any science outside of me, so I’ll be able to spot problems with covering all the learning standards. 

How well we cover the MA Science and Engineering Learning Standards? Overall, they are well covered. There are some notable exceptions, presented in the table below.

· I found some Learning Standards associations in the MyBPS document that I have to quibble with. Some of this disagreement may come from my unfamiliarity with the kit. In some of the cases a closer review is warranted. As you look through the list, italicized learning standards means these should be considered for adding. Those that are crossed out should be considered for omission. 
 

· A major gap is weather (Earth Science, Grades 3-5). However, there are no "NSF" elementary level kits outside of first grade unit. And it seems that these first grade kits do an adequate job of preparing the students. One solution would be to adapt the weather kit and run it as a refresher in fifth grade, as the level knowledge expected is pretty basic. I’m going to use the Insights Weather kit with fifth grade this fall.


· Also, I'm not aware of any unit that addresses fossils. If there is one, please let me know. 


· The Sound kits in Grade 3 cover more than the single standard directly addressing sound. These kits do compare light energy with sound, which helps with PS #12. 


· I'm not at all familiar with Measuring Time, which does address the Solar System, so I'm not sure how well it meets the standards. 

	Summary of standards NOT covered by the current matrix of kits/curricula

In K-2, Learning Standards either not included in the rolled out or piloted kits (OR only included in Kindergarten) include:

· LS5-Recognize that fossils provide us with information about living things that inhabited the earth years ago.

· PS4-Demonstrate that the way to change the motion of an object is to apply a force (give it a push or a pull). The greater the force, the greater the change in the motion of the object. (See Levers & Pulleys/Grade 5)

In grades 3-5, Learning Standards not covered in the rolled out or piloted kits include: 

· ES6-Explain how air temperature, moisture, wind speed and direction, and precipitation make up the weather in a particular place and time. (See Weather/Grade 1)

· ES7-Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making connections to the weather in a particular place and time. (See Weather/Grade 1)

· ES8-Describe how global patterns such as the jet stream and water currents influence local weather in measurable terms such as temperature, wind direction and speed, and precipitation. (See Weather/Grade 1)

· ES9-Differentiate between weather and climate. (See Weather/Grade 1)

· ES13-Recognize that the earth is part of a system called the "solar system" that includes the sun (a star), planets, and many moons. The earth is the third planet from the sun in our solar system.

· PS12-Recognize that light travels in a straight line until it strikes an object or travels from one medium to another, and that light can be reflected, refracted, and absorbed. (See Sound/Grade 3)


Lorraine Theroux

I would love to have your comments - and feel free to point out my errors and omissions! 

BPS Elementary Science Program

Boston Public Schools are in the process of reviewing and revising the topics and curriculum materials for the elementary science program. The science kits currently being adopted and piloted engage students in materials in each lesson. They also have inquiry at the core. The inquiry skills are defined in the Massachusetts Learning Standards.

K-2

· Ask questions about objects, organisms, and events in the environment.

· Tell about why and what would happen if?

· Make predictions based on observed patterns.

· Name and use simple equipment and tools (e.g., rulers, meter sticks, thermometers, hand lenses, and balances) to gather data and extend the senses.

· Record observations and data with pictures, numbers, or written statements.

· Discuss observations with others.

3-5 

· Ask questions and make predictions that can be tested. 

· Select and use appropriate tools and technology (e.g., calculators, computers, balances, scales, meter sticks, graduated cylinders) in order to extend observations.

· Keep accurate records while conducting simple investigations or experiments.

· Conduct multiple trials to test a prediction. Compare the result of an investigation or experiment with the prediction.

· Recognize simple patterns in data and use data to create a reasonable explanation for the results of an investigation or experiment.

· Record data and communicate findings to others using graphs, charts, maps, models, and oral and written reports.

Rolling out of the new kits has begun and will continue for the next few years. For this first year, these replacement kits are available only to those teachers who participated in kit-based professional development prior to this September. These kits are being delivered to the schools for use during a period of about 11 weeks. The kit will then be packed up by the teacher and picked up by the science department for renewal. The kits being acquired as part of this new adoption will be refurbished and loaned out by the science department, which is a change in past practice.

This means that different sets of curriculum materials (for each grade) will be in use during this rollout period. The table below lists the current status of kits:

	K
	Paper/Wood FOSS 

(Rolled Out 03/04)
	Earths' Land & Water DW

(Piloting: Balls and Ramps Insights)
	Trees FOSS

(Piloting: Animals Two by Two FOSS)
	Senses DW

(Piloting: Senses Insights)

	1
	Solids and Liquids STC  

(Rolled Out 03/04) (Replacing: Pushes and Pulls DW)
	Weather FOSS or STC
	Kinds of Living Things DW 

(Piloting: Organisms STC)
	

	2
	New Plants FOSS  

(Rolled Out 03/04)

(Replacing: Inter. Of Living Things DW)
	Piloting: Insects FOSS 

(Replacing: Inter. Of Living Things DW)
	Piloting Pebbles, Sand & Silt FOSS

(Replacing: Sun, Earth, & Moon and Light & Color DW)
	Balancing & Weighing STC or 

Balancing & Motion FOSS

	3
	Water FOSS  (Rolled Out 03/04)

(Replacing: Earth's Water DW)
	Forms of Energy DW

(Piloting: Lifting Heavy Things Insights)


	Life Cycles DW

(Piloting: Structures of Life FOSS)


	Sound FOSS or STC

	4
	Motion and Design STC  

(Rolled Out 03/04)
	Magnetism & Electricity DW

(Piloting: Magnetism & Electricity FOSS)
	Solid Earth DW

(Piloting: Earth's Materials FOSS)


	Animals DW and either

Bones Insights or Human Body FOSS

(Piloting: Animal Studies STC)

	5
	Levers and Pulleys FOSS  

(Rolled Out 03/04)


	Populations & Ecosystems DW

(Piloting: Ecosystems STC)

(dropping: Cells & Microbes DW)
	Solar System and Beyond (DW)

(Piloting: Measuring Time STC)


	Mixtures and Solutions FOSS or Chemical Tests STC

(Piloting: Landforms FOSS)




Kindergarten (3 Kits)

Paper/Wood FOSS (Rolled Out 03/04) 

Students are introduced to a wide variety of woods and papers in a systematic way. They will observe the properties of these materials and discover what happens when they are subjected to a number of tests and interactions with other materials. Students learn that wood and paper can be recycled to create new forms of paper or wood that have new properties. Finally, they use what they know about the properties of these marvelous materials as they change wood and paper into a variety of products. Throughout the module, students have ample opportunities to make comparisons between different kinds of wood, different types of paper, and wood and paper. The concept of trees as natural resources is introduced.

Learning Standards

· ES1-Recognize that water, rocks, soil, and living organisms are found on the earth's surface. 

· PS1-Sort objects by observable properties such as size, shape, color, weight, and texture.

· Technology/Engineering: 

1 Materials and Tools-Materials both natural and human-made have specific characteristics that determine how they will be used.

1.1. Identify and describe characteristics of natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam).

1.2. Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam).

1.3. Identify and explain the difference between simple and complex machines, e.g., hand can opener that includes multiple gears, wheel, wedge gear, and lever.

Earths' Land & Water DW (will be replaced)

Properties of soil and rocks; how water and soil mix; how water flows; recycling soil, water, and rocks- Themes: Systems, Models

Learning Standards

· ES1-Recognize that water, rocks, soil, and living organisms are found on the earth's surface. 

· PS1-Sort objects by observable properties such as size, shape, color, weight, and texture.

Piloting: Balls and Ramps Insights

This module builds on children's prior experiences with balls and how they move. Children focus on two themes: the properties and characteristics of balls and some of the factors that affect the way balls behave. Children begin by comparing how a wide variety of balls roll and bounce; next make their own balls out of clay and many other materials; and then explore the movement of different balls as the balls roll down ramps, through tubes, and around bends.

Learning Standards

· PS1-Sort objects by observable properties such as size, shape, color, weight, and texture.

· PS4-Demonstrate that the way to change the motion of an object is to apply a force (give it a push or a pull). The greater the force, the greater the change in the motion of the object.

Trees FOSS (may be replaced)

Systematic investigation of trees will bring students to a better understanding of trees' place at school and in the community, and will provide some solid experiences on the way to understanding all plants.

Learning Standards

· LS1-Recognize that animals (including humans) and plants are living things that grow, reproduce, and need food, air, and water.

· LS2-Differentiate between living and nonliving things. Group both living and nonliving things according to the characteristics that they share.

· LS4-Identify the ways in which an organism's habitat provides for its basic needs (plants require air, water, nutrients, and light; animals require food, water, air, and shelter).

· LS7-Recognize changes in appearance that animals and plants go through as the seasons change.

Piloting: Animals Two by Two FOSS

Animals Two by Two provides young students with close and personal interaction with some common land and water animals. Appropriate classroom habitats are established, and students learn to care for the animals. In four activities the animals are studied in pairs. Students observe and care for one animal over time, and then they are introduced to another animal similar to the first but with differences in structure and behavior. This process enhances opportunities for observation, communication, and comparison.

Learning Standards

· LS1-Recognize that animals (including humans) and plants are living things that grow, reproduce, and need food, air, and water.

· LS2-Differentiate between living and nonliving things. Group both living and nonliving things according to the characteristics that they share.

· LS4-Identify the ways in which an organism's habitat provides for its basic needs (plants require air, water, nutrients, and light; animals require food, water, air, and shelter).

· LS8-Identify the ways in which an organism's habitat provides for its basic needs (plants require air, water, nutrients, and light; animals require food, water, air, and shelter)

Senses DW; Piloting: Senses Insights 

Children are provided with a variety of experiences that encourage them to use all their senses to more closely observe and describe objects and phenomena around them. They compare, sort, and classify objects by various properties. They compare their senses one to the other, raising questions of what it would be like to be unable to hear or see.

Learning Standards

· PS1-Sort objects by observable properties such as size, shape, color, weight, and texture.

· LS6-Recognize that people and other animals interact with the environment through their senses of sight, hearing, touch, smell, and taste.

Grade 1 (3 Kits)

Solids and Liquids STC  (Rolled Out 03/04); Replaces Pushes and Pulls DW

In Solids and Liquids, students investigate the similarities and differences in a variety of common solids and liquids. First, they observe, describe, and compare a collection of solid objects, focusing on such properties as color, shape, texture, and hardness. They also perform tests to determine whether the objects roll or stack and float or sink, as well as whether they are attracted to a magnet. Investigations of liquids center on how various liquids look and feel, their fluidity, how they mix with water, and their degree of absorption. In a final lesson, students compare the properties of solids and liquids and identify how they are similar and different.

Learning Standards:

· PS1-Sort objects by observable properties such as size, shape, color, weight, and texture.

· PS2-Identify objects and materials as solid, liquid, or gas. Recognize that solids have a definite shape and that liquids and gases take the shape of their container. 

· PS3-Describe the various ways that objects can move, such as in a straight line, zigzag, back-and-forth, round-and- round, fast, and slow.

Weather FOSS or STC; Piloting: Weather Insights

STC: Weather introduces students to the concept of weather and how it affects their lives. Using a variety of tools, students observe, discuss, measure, and record data on cloud cover, precipitation, wind, and temperature. To apply their new skills and knowledge, students compare their own weather predictions with an actual weather forecast and use the collected weather data to form generalizations about the weather in their own locale.

FOSS: The Module consists of four sequential investigations; each designed to introduce concepts in earth science. The investigations provide opportunities for young students to explore the natural world by using simple tools to observe and monitor change.

Learning Standards:

· ES2-Understand that air is a mixture of gases that is all around us and that wind is moving air. 

· ES3-Describe the weather changes from day to day and over the seasons.

· ES4-Recognize that the sun supplies heat and light to the earth and is necessary for life.

· ES5-Identify some events around us that have repeating patterns, including the seasons of the year, day and night.

Grades 3-5 Learning Standards:

· ES6-Explain how air temperature, moisture, wind speed and direction, and precipitation make up the weather in a particular place and time.

· ES7-Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making connections to the weather in a particular place and time.

· ES8-Describe how global patterns such as the jet stream and water currents influence local weather in measurable terms such as temperature, wind direction and speed, and precipitation.

· ES9-Differentiate between weather and climate.
Kinds of Living Things DW; Piloting: Organisms STC

DW: The similarities and differences between plants and animals; classifying plants and animals according to one characteristic; life cycles of plants and animals- Theme: Systems

STC: Organisms provides hands-on experiences that help students develop an understanding of and sensitivity to living things. Students create and maintain a woodland habitat containing pine seedlings, moss, pill bugs, and Bess beetles or millipedes. They also set up and observe a freshwater habitat with plants, pond snails, and guppies. With both plants and animals in each habitat, students observe how they coexist. Students draw conclusions about how plants and animals are similar and different. Students apply what they have learned about organisms to humans by exploring how humans are similar to and different from other living things.

Learning Standards:

· LS1-Recognize that animals (including humans) and plants are living things that grow, reproduce, and need food, air, and water.

· LS2-Differentiate between living and nonliving things. Group both living and nonliving things according to the characteristics that they share.

· LS6-Recognize that people and other animals interact with the environment through their senses of sight, hearing, touch, smell, and taste.

· LS7-Recognize changes in appearance that animals and plants go through as the seasons change.

· LS8-Identify the ways in which an organism's habitat provides for its basic needs (plants require air, water, nutrients, and light; animals require food, water, air, and shelter).

Pushes and Pulls DW (being replaced by Solids and Liquids) 

Grade 2 (3 Kits)

New Plants FOSS  (Rolled Out 03/04); Replacing: Inter. Of Living Things DW

The New Plants Module provides experiences that heighten young students' awareness of the diversity of life in the plant kingdom. Students care for plants to learn what they need to grow and develop. They observe the structures of flowering plants and discover ways to propagate new plants from mature plants (from seeds, bulbs, roots, and stem cuttings). They observe and describe changes that occur as plants grow, and organize their observations on a calendar and in a journal.

Learning Standards:

· LS1-Recognize that animals (including humans) and plants are living things that grow, reproduce, and need food, air, and water.

· LS3-Recognize that plants and animals have life cycles, and that life cycles vary for different living things.

· LS4-Describe ways in which many plants and animals closely resemble their parents in observed appearance.

· LS7-Recognize changes in appearance that animals and plants go through as the seasons change.

· LS8-Identify the ways in which an organism's habitat provides for its basic needs (plants require air, water, nutrients, and light; animals require food, water, air, and shelter).

Piloting: Insects FOSS; Replacing: Inter. Of Living Things DW

The module provides experiences that heighten students' awareness of the diversity of animal forms. They come to know firsthand the life sequences of a number of insects. In each investigation an insect is introduced, and students observe structures and behaviors, discuss their findings, and ask questions. Students observe life cycles of insects and compare the stages of metamorphosis exhibited by each species.

Learning Standards:

· LS1-Recognize that animals (including humans) and plants are living things that grow, reproduce, and need food, air, and water.

· LS2-Differentiate between living and nonliving things. Group both living and nonliving things according to the characteristics that they share.

· LS3-Recognize that plants and animals have life cycles, and that life cycles vary for different living things.

· LS4-Identify the ways in which an organism's habitat provides for its basic needs (plants require air, water, nutrients, and light; animals require food, water, air, and shelter).

· LS6-Recognize that people and other animals inter-act with the environment through their senses of sight, hearing, touch, smell, and taste.

· LS7-Recognize changes in appearance that animals and plants go through as the seasons change.

· LS8-Identify the ways in which an organism's habitat provides for its basic needs (plants require air, water, nutrients, and light; animals require food, water, air, and shelter).

Piloting Pebbles, Sand & Silt FOSS; Replacing Sun, Earth, Moon and Light & Color DW

The module consists of four sequential investigations, each designed to introduce concepts in earth science. The investigations provide experiences that heighten students' awareness of rocks as earth materials and natural resources. They will come to know rocks by many names and in a variety of sizes. Pebbles and sand are the same material-just different in size.

Learning Standards:

· ES1-Recognize that water, rocks, soil, and living organisms are found on the earth's surface. 

· PS1-Sort objects by observable properties such as size, shape, color, weight, and texture.

· Gr 3-5 ES4-Explain and give examples of the ways in which soil is formed (the weathering of rock by water and wind and from the decomposition of plant and animal remains).

· Gr 3-5 ES5-Recognize and discuss the different properties of soil, including color, texture (size of particles), the ability to retain water, and the ability to support the growth of plants.
Balancing & Weighing STC or Balancing & Motion FOSS

STC: This module introduces students to the relationship between balance and weight. Experiences with a beam balance introduce students to the concept that amount of weight, position of weight, and position of the fulcrum affect balance. Work with an equal-arm balance challenges students to place objects in serial order on the basis of weight and to appreciate that weighing is the process of balancing an object against a certain number of standard objects. In the final lessons, students turn to a series of problem-solving investigations with the equal-arm balance and cupfuls of four different foods. These activities explore the relationship between weight, density, and volume.

FOSS: Students experience how some things move from one place to another. Other things go around and around in a rotational motion. Still other things are stationary, stable for a time, balanced on a thin line between stop and go. We live in a dynamic world where everything is in motion, or so it seems. But not everything is moving the same way. 

Learning Standards:

· PS5-Recognize that under some conditions, objects can be balanced.

· Technology/Engineering

1. Materials and Tools-Materials both natural and human-made have specific characteristics that determine how they will be used.

1.1. Identify and describe characteristics of natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam).

1.2. Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam).

1.3. Identify and explain the difference between simple and complex machines, e.g., hand can opener that includes multiple gears, wheel, wedge gear, and lever.

Grade 3 (4 Kits)

Water FOSS  (Rolled Out 03/04); Replacing: Earth's Water DW

Water is the most important substance on Earth. Water dominates the surface of our planet, changes the face of the land, and defines life. These powerful, pervasive ideas are introduced here. The module consists of four investigations in which students explore properties of water, changes in water, interactions between water and other earth materials, and how humans use water.

Learning Standards:

· ES5-Recognize and discuss the different properties of soil, including color, texture (size of particles), the ability to retain water, and the ability to support the growth of plants

· ES7-Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making connections to the weather in a particular place and time.

· ES10-Describe how water on earth cycles in different forms and in different locations, including underground and in the atmosphere.

· ES11-Give examples of how the cycling of water, both in and out of the atmosphere, has an effect on climate.
· PS2-Compare and contrast solids, liquids, and gases based on the basic properties of each of these states of matter.

· PS3-Describe how water can be changed from one state to another by adding or taking away heat.
Sound FOSS or STC

FOSS: The module consists of four sequential investigations, each designed to expose a specific set of concepts. Students learn to discriminate between sounds generated by dropped objects, how sounds can be made louder or softer and higher or lower, how sounds travel through a variety of materials, and how sounds get from a source to a receiver. The investigations provide opportunities for students to explore the natural and human-made worlds by observing and manipulating materials in focused settings using simple tools.

STC: Students use tuning forks, slide whistles, strings, and other sound-producing objects to investigate the characteristics of sound. Students learn that sound is caused by vibrations, and they explore how sound travels. They discover, for example, that they can alter pitch by varying the length or tension of a string. Constructing simple stringed instruments, they discover how they can increase the volume of the sound produced by the strings. Students investigate the characteristics of another common sound-producing mechanism--the human vocal cords--and build model vocal cords. They also learn about the anatomy and functioning of the human ear. They apply what they learn in the unit by designing and building musical instruments or other sound-producing devices.

Learning Standards:

· PS4-Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize that energy is the ability to cause motion or create change.

· PS5-Give examples of how energy can be transferred from one form to another.

· PS11-Recognize that sound is produced by vibrating objects and requires a medium through which to travel. Relate the rate of vibration to the pitch of the sound.

· PS12-Recognize that light travels in a straight line until it strikes an object or travels from one medium to another, and that light can be reflected, refracted, and absorbed.
Life Cycles DW; Piloting: Structures of Life FOSS

DW: Life Cycles: Stages in the life cycles of animals and plants; changes in animals and plants as they mature; inherited traits; ways that animals and plants survive- Theme: Models

FOSS: The module consists of four sequential investigations dealing with observable characteristics of organisms. Students observe, compare, categorize, and care for a selection of organisms, and in so doing they learn to identify properties of plants and animals and to sort and group organisms on the basis of observable properties. Students investigate structures of the organisms and learn how some of the structures function in growth and survival.

Learning Standards:

· LS1-Classify plants and animals according to the physical characteristics that they share.

· LS2-Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible for food production, support, water transport, reproduction, growth, and protection.

· LS3-Recognize that plants and animals go through predictable life cycles that include birth, growth, development, reproduction, and death.

· LS4-Describe the major stages that characterize the life cycle of the frog and butterfly as they go through metamorphosis.

· LS5-Differentiate between observed characteristics of plants and animals that are fully inherited (e.g., color of flower, shape of leaves, color of eyes, number of appendages) and characteristics that are affected by the climate or environment (e.g., browning of leaves due to too much sun, language spoken).

· LS6-Give examples of how inherited characteristics may change over time as adaptations to changes in the environment that enable organisms to survive, e.g., shape of beak or feet, placement of eyes on head, length of neck, shape of teeth, color. 

· LS8-Describe how organisms meet some of their needs in an environment by using behaviors (patterns of activities) in response to information (stimuli) received from the environment. Recognize that some animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans building fires for warmth, chimpanzees learning how to use tools).

· LS9-Recognize plant behaviors, such as the way seedlings' stems grow toward light and their roots grow downward in response to gravity. Recognize that many plants and animals can survive harsh environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals hibernate, and other animals migrate.

· LS10-Give examples of how organisms can cause changes in their environment to ensure survival. Explain how some of these changes may affect the ecosystem.

Forms of Energy DW; Piloting: Lifting Heavy Things Insights

DW: Properties, states, and changes in matter, forms of energy and how heat energy moves and changes matter; forces and machines- Theme: Systems

Insights: As this module begins, students are asked to think about what it means to make work easier. They then try out experiences and challenges using levers, planes and pulleys, and explore the advantages and disadvantages of each. At the end of the module, they are challenged to analyze a construction site that has no power and decide which simple machine is most appropriate for each task.

Learning Standards:

· PS4-Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize that energy is the ability to cause motion or create change.

· PS5-Give examples of how energy can be transferred from one form to another.

· PS11-Recognize that sound is produced by vibrating objects and requires a medium through which to travel. Relate the rate of vibration to the pitch of the sound.

The Pilot

· Technology/Engineering:

1. Materials and Tools - Appropriate materials, tools, and machines extend our ability to solve problems and invent.

1.1. Identify materials used to accomplish a design task based on a specific property, i.e., weight, strength, hardness, and flexibility.

1.2. Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) to construct a given prototype safely. 

1.3. Identify and explain the difference between simple and complex machines, e.g., hand can opener that includes multiple gears, wheel, wedge gear, and lever. 

2. Engineering Design- Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants.

2.1. Identify a problem that reflects the need for shelter, storage, or convenience. 

2.2. Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists.

2.3. Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a given problem.

2.4. Compare natural systems with mechanical systems that are designed to serve similar purposes, e.g., a bird's wings as compared to an airplane's wings.

Grade 4 (4 Kits)

Motion and Design STC  (Rolled Out 03/04)

In Motion and Design, students explore the physics of motion and apply these concepts to technological design. Using plastic construction materials, weights, rubber bands, and propellers, students design and build vehicles. Students record their designs using technical two-view and three-view drawings. They test how fast the vehicles move and use their findings to redesign the vehicles to move more efficiently. Cost analysis is one of the students' design requirements. As students design their vehicles, they intuitively apply concepts such as friction and kinetic and potential energy. They also explore the effect of gravity on motion. The unit concludes by challenging students to solve a design challenge and to present their findings to the class.

Learning Standards:

· PS5-Give examples of how energy can be transferred from one form to another.

· Technology/Engineering:

1. Materials and Tools - Appropriate materials, tools, and machines extend our ability to solve problems and invent.

1.1. Identify materials used to accomplish a design task based on a specific property, i.e., weight, strength, hardness, and flexibility.

1.2. Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) to construct a given prototype safely. 

1.3. Identify and explain the difference between simple and complex machines, e.g., hand can opener that includes multiple gears, wheel, wedge gear, and lever. 

2. Engineering Design- Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants.

2.1. Identify a problem that reflects the need for shelter, storage, or convenience. 

2.2. Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists.

2.3. Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a given problem.

2.4. Compare natural systems with mechanical systems that are designed to serve similar purposes, e.g., a bird's wings as compared to an airplane's wings.

Magnetism & Electricity DW; Piloting: Magnetism & Electricity FOSS

DW: Properties of magnets; forms of electrical energy; electric circuits; sources of electric current; how electric current is changed into useful energy- Theme: Models

FOSS: The module consists of five sequential investigations, each designed to introduce or reinforce concepts in physical science. The investigations provide opportunities for students to explore the natural and human-made worlds by observing and manipulating materials in focused settings using simple tools.

Learning Standards:

· PS4-Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize that energy is the ability to cause motion or create change.

· PS5-Give examples of how energy can be transferred from one form to another. 

· PS6-Recognize that electricity in circuits requires a complete loop through which an electrical cur-rent can pass, and that electricity can produce light, heat, and sound.

· PS7-Identify and classify objects and materials that conduct electricity and objects and materials that are insulators of electricity.

· PS8-Explain how electromagnets can be made, and give examples of how they can be used.

· PS9-Recognize that magnets have poles that repel and attract each other.

· PS10-Identify and classify objects and materials that a magnet will attract and objects and materials that a magnet will not attract.

Solid Earth DW; Piloting: Earth's Materials FOSS

DW: Properties and uses of minerals and rocks; the rock cycle; Earth's structure; fossils as clues to the age of rocks; the formation of crusted features, such as mountains- Theme: Constancy and Change

FOSS: The module consists of four sequential investigations dealing with observable characteristics of solid materials from the earth-rocks and minerals. The focus is on taking materials apart to find what they are made of and putting materials together to better understand their properties. The module introduces fundamental concepts in earth science and takes advantage of the students' intrinsic interest in the subject matter and in the physical world around them.

Learning Standards:

· PS1-Differentiate between properties of objects (e.g., size, shape, weight) and properties of materials (e.g., color, texture, hardness).

· ES1-Give a simple explanation of what a mineral is and some examples, e.g., quartz, mica.

· ES2-Identify the physical properties of minerals (hardness, color, luster, cleavage, and streak), and explain how minerals can be tested for these different physical properties.

· ES3-Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on how they are formed, and explain the natural and physical processes that create these rocks.

· ES4-Explain and give examples of the ways in which soil is formed (the weathering of rock by water and wind and from the decomposition of plant and animal remains).

· ES12-Give examples of how the surface of the earth changes due to slow processes such as erosion and weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.

Animals DW plus (either) Bones Insights or Human Body FOSS; Piloting: Animal Studies STC

DW: Life processes of plants and animals; structure of plan and animal cells; human digestive, respiratory, circulatory, and excretory systems; life cycles of plants and animals-  Theme: Systems

STC: In Animal Studies, students care for and observe three animals from different habitats--the dwarf African frog, the fiddler crab, and the land snail. Students learn about what animals need to survive, the primary parts of their anatomical structure, and the ways in which they are suited for life in a particular environment. Students create and maintain individual logs in which they record their observations of each animal over time. These observations focus on animal behavior, including methods for food getting, movement, and protection. Toward the end of the unit, students apply what they have learned about structure, habitat, survival needs, and behavior to study a fourth classroom animal: the human. They also conduct an animal research project and decide how they will present their findings to the class.

Learning Standards:

The Pilot

· LS5-Differentiate between observed characteristics of plants and animals that are fully inherited (e.g., color of flower, shape of leaves, color of eyes, number of appendages) and characteristics that are affected by the climate or environment (e.g., browning of leaves due to too much sun, language spoken).

· LS6-Give examples of how inherited characteristics may change over time as adaptations to changes in the environment that enable organisms to survive, e.g., shape of beak or feet, placement of eyes on head, length of neck, shape of teeth, color.

· LS7-Give examples of how changes in the environment (drought, cold) have caused some plants and animals to die or move to new locations (migration).

· LS8-Describe how organisms meet some of their needs in an environment by using behaviors (patterns of activities) in response to information (stimuli) received from the environment. Recognize that some animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans building fires for warmth, chimpanzees learning how to use tools).

· LS9-Recognize plant behaviors, such as the way seedlings' stems grow toward light and their roots grow downward in response to gravity. Recognize that many plants and animals can survive harsh environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals hibernate, and other animals migrate.

· LS10-Give examples of how organisms can cause changes in their environment to ensure survival. Explain how some of these changes may affect the ecosystem.

Grade 5 (4 Kits)

Levers and Pulleys FOSS  (Rolled Out 03/04)

Humans are the only living creatures that have been able to put materials together to construct machines to do work. Our capacity to see and invent relationships between effort and work produced through simple machines has led us into a world that is becoming more technologically oriented. Knowledge of these relationships is necessary for understanding all mechanics. The module consists of four investigations that involve students in fundamental concepts of simple machines.

Learning Standards:

· PS4-Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize that energy is the ability to cause motion or create change.

· PS5-Give examples of how energy can be transferred from one form to another.

· K-2 PS4- Demonstrate that the way to change the motion of an object is to apply a force (give it a push or a pull). The greater the force, the greater the change in the motion of the object.
· Technology/Engineering:

1. Materials and Tools - Appropriate materials, tools, and machines extend our ability to solve problems and invent.

1.1. Identify materials used to accomplish a design task based on a specific property, i.e., weight, strength, hardness, and flexibility.

1.2. Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) to construct a given prototype safely. 

1.3. Identify and explain the difference between simple and complex machines, e.g., hand can opener that includes multiple gears, wheel, wedge gear, and lever. 

2. Engineering Design- Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants.

2.1. Identify a problem that reflects the need for shelter, storage, or convenience. 

2.2. Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists.

2.3. Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a given problem.

2.4. Compare natural systems with mechanical systems that are designed to serve similar purposes, e.g., a bird's wings as compared to an airplane's wings.

Populations & Ecosystems DW; Piloting: Ecosystems STC; Replaces: Cells & Microbes DW

DW: Dynamic interactions of living and nonliving things in an ecosystem; how energy and matter flow through an ecosystem; biomes; biodiversity- Theme: Systems

STC: Students begin Ecosystems by setting up a terrarium in which they grow grass, mustard, and alfalfa plants. Then they add crickets and isopods. They also set up an aquarium into which they introduce snails, guppies, elodea, algae, and duckweed. By connecting the terrarium and aquarium, students observe the relationship between the two environments and the organisms living within them. Using eco-columns that contain only plants, students simulate the effects of pollutants-such as road salt, fertilizer, and acid rain-on an environment. Students then use a food-chain wheel to make inferences about the effects these pollutants might have on their own miniature ecosystems. Students read about, explore, and discuss the Chesapeake Bay as a model ecosystem. In Boston, teachers are encouraged to instead use Boston Harbor as a field site. 

Learning Standards:

· LS6-Give examples of how inherited characteristics may change over time as adaptations to changes in the environment that enable organisms to survive, e.g., shape of beak or feet, placement of eyes on head, length of neck, shape of teeth, color.

· LS7-Give examples of how changes in the environment (drought, cold) have caused some plants and animals to die or move to new locations (migration).

· LS8-Describe how organisms meet some of their needs in an environment by using behaviors (patterns of activities) in response to information (stimuli) received from the environment. Recognize that some animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans building fires for warmth, chimpanzees learning how to use tools).

· LS9-Recognize plant behaviors, such as the way seedlings' stems grow toward light and their roots grow downward in response to gravity. Recognize that many plants and animals can survive harsh environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals hibernate, and other animals migrate.
· LS10-Give examples of how organisms can cause changes in their environment to ensure survival. Explain how some of these changes may affect the ecosystem.

· LS11-Describe how energy derived from the sun is used by plants to produce sugars (photosynthesis) and is transferred within a food chain from producers (plants) to consumers to decomposers.

Solar System and Beyond (DW); Piloting: Measuring Time STC

DW: The night sky; how astronomers learn about space; the solar system; stars and galaxies; survival in space- Theme: Scale

STC: In the first section of Measuring Time, "Keeping Time with the Sun and Moon," students explore the use of natural phenomena, such as the phases of the moon, to keep time. In the second section, "Investigating Invented Clocks," students conduct experiments using some of the instruments that have been used to keep time throughout the centuries. They build and experiment with a water clock and investigate the characteristics of the pendulum. Finally, they apply what they have learned to assemble and evaluate a clock escapement and modify the device in order to make it more accurate. The unit provides students an opportunity to learn how to measure time, to investigate machines, to explore concepts such as energy and motion, and to learn about the science of astronomy.

Learning Standards:

· ES13-Recognize that the earth is part of a system called the "solar system" that includes the sun (a star), planets, and many moons. The earth is the third planet from the sun in our solar system.

· ES14-Recognize that the earth revolves around (orbits) the sun in a year's time and that the earth rotates on its axis once approximately every 24 hours. Make connections between the rotation of the earth and day/night, and the apparent movement of the sun, moon, and stars across the sky.

· ES15-Describe the changes that occur in the observable shape of the moon over the course of a month.

The Pilot

· ES13-Recognize that the earth is part of a system called the "solar system" that includes the sun (a star), planets, and many moons. The earth is the third planet from the sun in our solar system.

· ES14-Recognize that the earth revolves around (orbits) the sun in a year's time and that the earth rotates on its axis once approximately every 24 hours. Make connections between the rotation of the earth and day/night, and the apparent movement of the sun, moon, and stars across the sky.

· ES15-Describe the changes that occur in the observable shape of the moon over the course of a month

· Technology/Engineering:

1. Materials and Tools - Appropriate materials, tools, and machines extend our ability to solve problems and invent.

1.1. Identify materials used to accomplish a design task based on a specific property, i.e., weight, strength, hardness, and flexibility.

1.2. Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) to construct a given prototype safely. 

1.3. Identify and explain the difference between simple and complex machines, e.g., hand can opener that includes multiple gears, wheel, wedge gear, and lever. 

2. Engineering Design- Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants.

2.1. Identify a problem that reflects the need for shelter, storage, or convenience. 

2.2. Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists.

2.3. Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a given problem.

2.4. Compare natural systems with mechanical systems that are designed to serve similar purposes, e.g., a bird's wings as compared to an airplane's wings.

Piloting: Landforms FOSS 

This module consists of five investigations that introduce students to these fundamental concepts in earth science: change takes place when things interact; all things change over time; patterns of interaction and change are useful in explaining landforms. Students also learn about some of the tools and techniques used by cartographers and use them to depict landforms.

Learning Standards:

· ES4-Explain and give examples of the ways in which soil is formed (the weathering of rock by water and wind and from the decomposition of plant and animal remains).

· ES12-Give examples of how the surface of the earth changes due to slow processes such as erosion and weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.

Dropping: Mixtures and Solutions FOSS or Chemical Tests STC (No Learning Standards)

Massachusetts Learning Standards 

K-2 (18 learning standards plus T/E) 

Earth Science 

1. Recognize that water, rocks, soil, and living organisms are found on the earth's surface.

2. Understand that air is a mixture of gases that is all around us and that wind is moving air.

3. Describe the weather changes from day to day and over the seasons.

4. Recognize that the sun supplies heat and light to the earth and is necessary for life.

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

Life Science

1. Recognize that animals (including humans) and plants are living things that grow, reproduce, and need food, air, and water.

2. Differentiate between living and nonliving things. Group both living and nonliving things according to the characteristics that they share.

3. Recognize that plants and animals have life cycles, and that life cycles vary for different living things.

4. Describe ways in which many plants and animals closely resemble their parents in observed appearance.

5. Recognize that fossils provide us with information about living things that inhabited the earth years ago.

6. Recognize that people and other animals inter-act with the environment through their senses of sight, hearing, touch, smell, and taste.

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

8. Identify the ways in which an organism's habitat provides for its basic needs (plants require air, water, nutrients, and light; animals require food, water, air, and shelter).

Physical Science

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

2. Identify objects and materials as solid, liquid, or gas. Recognize that solids have a definite shape and that liquids and gases take the shape of their container.

3. Describe the various ways that objects can move, such as in a straight line, zigzag, back-and-forth, round-and- round, fast, and slow.

4. Demonstrate that the way to change the motion of an object is to apply a force (give it a push or a pull). The greater the force, the greater the change in the motion of the object.

5. Recognize that under some conditions, objects can be balanced.

Technology/Engineering

1. Materials and Tools - Broad Concept: Materials both natural and human-made have specific characteristics that determine how they will be used.

1.1. Identify and describe characteristics of natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam).

1.2.  Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam). 

1.3. Identify and describe the safe and proper use of tools and materials (e.g., glue, scissors, tape, ruler, paper, toothpicks, straws, spools) to construct simple structures. 

2. Engineering Design - Broad Concept: Engineering design requires creative thinking and consideration of a variety of ideas to solve practical problems.

2.1. Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever. 

2.2. Describe how human beings use parts of the body as tools (e.g., teeth for cutting, hands for grasping and catching), and compare their use with the ways in which animals use those parts of their bodies.

3-5 (38 learning standards plus T/E)

Earth Science

1. Give a simple explanation of what a mineral is and some examples, e.g., quartz, mica.

2. Identify the physical properties of minerals (hardness, color, luster, cleavage, and streak), and explain how minerals can be tested for these different physical properties.

3. Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on how they are formed, and explain the natural and physical processes that create these rocks.

4. Explain and give examples of the ways in which soil is formed (the weathering of rock by water and wind and from the decomposition of plant and animal remains).

5. Recognize and discuss the different properties of soil, including color, texture (size of particles), the ability to retain water, and the ability to support the growth of plants.

6. Explain how air temperature, moisture, wind speed and direction, and precipitation make up the weather in a particular place and time.

7. Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making connections to the weather in a particular place and time.

8. Describe how global patterns such as the jet stream and water currents influence local weather in measurable terms such as temperature, wind direction and speed, and precipitation.

9. Differentiate between weather and climate. 

10. Describe how water on earth cycles in different forms and in different locations, including underground and in the atmosphere.

11. Give examples of how the cycling of water, both in and out of the atmosphere, has an effect on climate.

12. Give examples of how the surface of the earth changes due to slow processes such as erosion and weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.

13. Recognize that the earth is part of a system called the "solar system" that includes the sun (a star), planets, and many moons. The earth is the third planet from the sun in our solar system.

14. Recognize that the earth revolves around (orbits) the sun in a year's time and that the earth rotates on its axis once approximately every 24 hours. Make connections between the rotation of the earth and day/night, and the apparent movement of the sun, moon, and stars across the sky.

15. Describe the changes that occur in the observable shape of the moon over the course of a month.

Life Science

1. Classify plants and animals according to the physical characteristics that they share.

2. Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible for food production, support, water transport, reproduction, growth, and protection.

3. Recognize that plants and animals go through predictable life cycles that include birth, growth, development, reproduction, and death.

4. Describe the major stages that characterize the life cycle of the frog and butterfly as they go through metamorphosis.

5. Differentiate between observed characteristics of plants and animals that are fully inherited (e.g., color of flower, shape of leaves, color of eyes, number of appendages) and characteristics that are affected by the climate or environment (e.g., browning of leaves due to too much sun, language spoken).

6. Give examples of how inherited characteristics may change over time as adaptations to changes in the environment that enable organisms to survive, e.g., shape of beak or feet, placement of eyes on head, length of neck, shape of teeth, color.

7. Give examples of how changes in the environment (drought, cold) have caused some plants and animals to die or move to new locations (migration).

8. Describe how organisms meet some of their needs in an environment by using behaviors (patterns of activities) in response to information (stimuli) received from the environment. Recognize that some animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans building fires for warmth, chimpanzees learning how to use tools).

9. Recognize plant behaviors, such as the way seedlings' stems grow toward light and their roots grow downward in response to gravity. Recognize that many plants and animals can survive harsh environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals hibernate, and other animals migrate.

10. Give examples of how organisms can cause changes in th eir environment to ensure survival. Explain how some of these changes may affect the ecosystem.

11. Describe how energy derived from the sun is used by plants to produce sugars (photosynthesis) and is transfer- red within a food chain from producers (plants) to consumers to decomposers.

Physical Science

1. Differentiate between properties of objects (e.g., size, shape, weight) and properties of materials (e.g., color, texture, hardness).

2. Compare and contrast solids, liquids, and gases based on the basic properties of each of these states of matter.

3. Describe how water can be changed from one state to another by adding or taking away heat.

4. Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize that energy is the ability to cause motion or create change.

5. Give examples of how energy can be transferred from one form to another.

6. Recognize that electricity in circuits requires a complete loop through which an electrical cur-rent can pass, and that electricity can produce light, heat, and sound.

7. Identify and classify objects and materials that conduct electricity and objects and materials that are insulators of electricity.

8. Explain how electromagnets can be made, and give examples of how they can be used.

9. Recognize that magnets have poles that repel and attract each other.

10. Identify and classify objects and materials that a magnet will attract and objects and materials that a magnet will not attract.

11. Recognize that sound is produced by vibrating objects and requires a medium through which to travel. Relate the rate of vibration to the pitch of the sound.

12. Recognize that light travels in a straight line until it strikes an object or travels from one medium to another, and that light can be reflected, refracted, and absorbed.

Technology/Engineering

1. Materials and Tools - Broad Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent.

1.1. Identify materials used to accomplish a design task based on a specific property, i.e., weight, strength, hardness, and flexibility.

1.2. Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) to construct a given prototype safely. 

1.3. Identify and explain the difference between simple and complex machines, e.g., hand can opener that includes multiple gears, wheel, wedge gear, and lever. 

2. Engineering Design - Broad Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants.

2.1. Identify a problem that reflects the need for shelter, storage, or convenience. 

2.2. Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists.

2.3. Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a given problem. 

2.4. Compare natural systems with mechanical systems that are designed to serve similar purposes, e.g., a bird's wings as compared to an airplane's wings.

