
Domain

Earth Science
    Gloucester  Frameworks Summary

Grade 3 Grade 4 Grade 5
1. Give a simple explanation of what a mineral is and some examples.
Recognize that rocks are made of a combination of different minerals.
• Observe and describe the characteristics and sort of different types of minerals. Magnetite and  
|Hematite are ore minerals. Mica, Quartz are clear or white. Granite is a rock composed of mica, 
quartz and another mineral called a feldspar.
• Discuss how natural minerals and rocks are made into raw materials and then manufactured into 
commercial products.
• (Technology) Design a flowchart to demonstrate how silica from sand is used to make glass.

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.
• Acquire a collection of minerals. Sort minerals based on physical properties.
• Use mineral guides and a hand lens to identify and examine minerals.
• (Technology) Use simple tools to test for hardness e.g., Moh’s Scale of Hardness

3. Identify and explain the processes that help to determine the origin of  
igneous, metamorphic, sedimentary rocks.
• Collect a variety of rocks from home or school. Group into igneous, metamorphic and sedimentary 
based on their physical properties.  
• (Technology) Discuss the use of rocks in construction based on physical properties.  
Test the hardness of various types of rocks used in construction.

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).
• Observe sand with a hand lens. Note how the particles resemble minerals. Observe topsoil with a 
hand lens. Look for fragments of leaves, wood, insects. Note differences with sand in color, texture, 
odor, texture. Mix topsoil and sand in different proportions to represent different types of soil.
• (Technology) Design and construct a composting bin. Consider aeration, resistance to rot, etc.

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.
• Design an experiment to find out if different soil samples retain different amounts of water. 
Explain how the properties of the particles affect the large-scale properties of the soil like water re-
tention and speed of water flow. Discuss how a soil’s water retention affects the animals and plants 
that live in it.
• Plant and observe the growth of plants in different types of soil.
• (Technology) Use sieves of different mesh sizes to separate coarse and fine materials in a soil 
sample. Approximate the ratio of fine to coarse material in the sample.

6. Give examples of how the surface of the earth changes due to slow processes such as erosion 
and weathering, and rapid processes such as volcanic eruptions, earthquakes and landslides.
• To demonstrate the influence of vegetation on erosion, put soil in two shallow rectangular baking 
pans. Cover one pan with layer of sod. Elevate one end of each pan. Compare and discuss the ero-
sion caused by equal amounts of water running down each slope.
• (Technology) Identify one man-made attribute that slows the erosion process (hay bales at a 
construction site, silt fencing protecting sand dunes) and one attribute that accelerates it (paving a 
parking lot, cutting trees. Relate to natural systems.

Rocks and their Properties
Soil
Earth’s History
Landforms

Weather
Water Cycle
Solar System 

MCAS Review
1. Explain how air temperature, moisture, wind speed and direction make up the weather in a 
particular place and time.
• Use a collection classical and digital weather instruments (thermometer, barometer, hygrometer, 
rain gauge, and anemometer) to collect and chart the weather. 
• (Technology) Using measuring tools or graph paper, sketch a scaled drawing of the front view of 
an object to measure weather.
• (Technology) Design and construct a variety of simple weather instruments. 
Discuss how their design suits their purpose.
• (Technology) Explain how tools of technology such as a hammer, screwdriver, pliers, tape mea-
sure, screws, nails and other mechanical fasteners can be used to make or build weather instruments.

2. Distinguish between the various forms of precipitation (rain, snow, sleet, and hail) making 
connections to the basic weather in a particular place and time.
• Measure various forms of precipitation. Bring a measured sample of snow into the classroom,  
allow it to melt, and compare the amount of water that results with the original measurement.

3. 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 precipita-
tion.
• To demonstrate convection currents, freeze a dark solution of food coloring and water in an ice 
cube tray. Float a colored ice cube on water in a transparent container. Discuss waht happens and 
how it is connected to convection in both liquid and gas.
• (Technology) To make a model of the jet stream, fill a jar halfway with warm water. Sprinkle some 
pepper into the water to represent nutrients on the ocean flow. Put a colored ice cube into each jar. 
Students should draw and describe their observations.

4. Differentiate between weather and climate.
• Collect daily temperature and precipitation data, preferably by observation, at your school. At the 
same time use the internet or a newspaper to collect the same data for a nearby city and a city on the 
west coast of the US. After three months, take various averages of the daily data fo the the three  
locations. Graph the data. Discuss how the long-term daily weather averages begin to describe each 
climate.
• (Technology) Discuss tools used to measure everyday weather compared with tools used in  
determining climate.
• (Technology) Use a thermometer and barometer to compare conditions indoors and outdoors.  
Relate to climate.

5. Describe how water on earth cycles in different forms and in different locations including 
underground and in the atmosphere.
• Draw a diagram of the water cycle. Label evaporation, condensation, and precipitation. Explain 
what happens during each process.
• (Technology) Design and build a terrarium t o demonstrate the water cycle.

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

7. Recognize the earth is part of a system called the “solar system” which includes the sun (a 
star), planets, and many moons. The earth is the third planet from the sun in our solar sys-
tem. 
• Create a proportional model of the solar system on the school playground.  Demonstrate the size 
of objects (use a pea or golf ball as the smallest planet, and different size balls for the rest) and the 
distance between them. 
• Group the planets by composition (rocks, gases, liquids, ice).
• Make of chart comparing the planets for the following properties (size, distance from sun, com-
position, period of rotation, number of moons. (District added)
• Draw a diagram of the solar system, including the asteroid belt and comets. (District added)

8. 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.
• Use models to demonstrate the motions.
• Observe and discuss the changes in length and direction of shadows during the course of a day.
• (Technology) Design and build a sundial and use it to determine the time of day. Explore how  
accurate it is over time. Determine the conditions under which the sundial does and does not work.

9. Recognize that the seasons exist because of the tilt of the earth and the revolution of the 
earth around the sun in a year’s time. (District added)
• Observe the difference in temperature between objects aligned perpendicular to a heat source  
(representing the sun) and those with less direct insolation.

10. Describe the changes that occur in the observable shape of the moon over the course of a 
month. Relate the shape to the location of the moon in orbit around the earth. 
• Use models to demonstrate the motions of the earth and moon.
• Observe and record the shape of the moon over as many days as possible for 30 days. Also record 
the date, location of the moon in the sky and the time observed.
• (Technology) Design and create a calendar that illustrates the phases of the moon.
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Grade 4 continued



Domain

Life Science
 Gloucester Frameworks Summary

Grade 3 Grade 4

Grade 5

Characteristics of Plant/Animal
Life Cycles
Energy and Living Things

Characteristics of Plant/Animal
Life Cycles
Human Body

1. Classify plants and animals according to the characteristics that they share.
• Sort plant and animal pictures based on characteristics.
• (Technology) Create a simple chart to classify plants and animals that are common to the school’s 
geographical area.

2. Identify the structures in plants (leaves, roots, flowers, stem, bark, woods)  that are respon-
sible for food production, water transport, reproduction, growth, and protection.
• Observe plant/pollinator interaction and seed dispersal methods.
• Study maple trees and go maple sugaring. Identify the structures in the maple tree and their func-
tions.
• Go on a scavenger hunt. Write descriptions of plants/animals and have students “hunt” for them in 
the playground, neighborhood or on a field trip to different habitats
• (Technology) Collect plants. Make a detailed drawing of a plant. Identify and label its major struc-
tures i.e. leaves, flowers, stems, roots, seeds, Describe the function of each structure.

3. Recognize that plants and animals go through predictable life cycles that include birth, 
growth, development, reproduction, and death.
• Grow plants from seed and document the complete life cycle of the plant.  
  Measure, record and graph data. Emphasize emergence of structures and the functions of these 
structures. Record changes in height over time. Graph the data.
•  (Technology) Design and construct a habitat for a small animal (insect, butterfly, frog) that has ad-
equate space and contains the necessitates for survival. The habitat should allow for observation of 
the animal as it goes through its life cycle. 

4. Describe how energy derived from the sun is used by plants to produce sugars and is trans-
ferred within a food chain from producers (plants) to consumers to decomposers.
• Make a food chain. Begin with the sun as the source of energy and end with the decomposers.  
Create links that show the relationship of plants and animals in the chain. Show the direction of the 
flow of energy. Discuss results if various links the chain are broken.
• (Technology) Design and build a compost bin. Use a thermometer to measure the temperature 
rise during composting. Discuss where heat (energy) comes from (decomposers metabolize energy 
stored by producers and consumers).

5. Describe how the skeletal and muscular systems work together in the human body to pro-
duce movements and work. Name 2 other body systems

1. Classify plants and animals according to the characteristics that they share.
• Sort plant and animal pictures based on characteristics.
• Use a dichotomous key to identify plants.
• Use a Microscope to view or record the microlife in a pond or vernal pool in Gloucester 
• (Technology) Create a simple chart to classify plants and animals that are common to the school’s 
geographical area.

2. Describe the major changes that characterize the life cycle of the frog and butterfly as they 
go through metamorphosis.
• Using either live organisms or pictures/models, observe the changes in form during the life cycle 
of a butterfly or frog.

3. Describe the digestive, circulatory and nervous systems in the human body.
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1. Classify plants and animals according to the characteristics that they share.
• Sort plant and animal pictures based on characteristics.
• Use a dichotomous key to identify plants.
• Use a Microscope to view or record the microlife in a pond or vernal pool in Gloucester
• (Technology) Create a simple chart to classify plants and animals that are common to the school’s 
geographical area.

2. Identify the structures in plants (leaves, roots, flowers, stem, bark, woods)  that are respon-
sible for food production, water transport, reproduction, growth, and protection.
• Collect, dissect and compare plants and their structures.

3. 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).
• Make frequency tables of the number of students with certain characteristics (right-handed/left 
handed, earlobe free or attached, and eye/hair color).

4. Give examples of  how inherited characteristics may change over time as adaptations to 
changes in the environment that enables organisms to survive.e.g. , the shape of the beak or 
feet, placement of the eyes on head, length of neck, shape of teeth, color. 
• Compare and contrast the physical characteristics of plants or animals from widely different en-
vironments (desert vs. tropical, aquatic vs. terrestrial animals. Explore how each is adapted to its 
habitat.
• (Technology) Discuss how engineers design things using their knowledge of the way animals 
move, e.g., birds/wings influence airplane design; tails and fins of aquatic animals in boat design.

Characteristics of Plant/Animal
Plant Structure and Function
Heredity
Ecosystems
Photosynthesis
Adaptations of Living Things
Human Body

Grade 5 continued
5. Give examples of how changes in the environment (drought or cold) has caused some plants 
and animals to die or move to new locations (migration).
• Investigate how invasive species out-compete native plants, e.g., phragmites and purple  
loosestrife. Discuss how some native plants die as a result.

6. 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 
other others are learned (e.g., humans building fires for warmth, chimpanzees learning how to 
use tools).
• Discuss how newly born sea turtles find their way to the ocean. • Discuss how pets are trained to 
learn tricks. • Discuss how migrating birds navigate or the actions that coastal species take to adjust 
to the changing level of the tide. • Observe an earthworm placed on top of soil in a container that is 
exposed to light. Discuss how its ability to sense light light it survive (by burrowing) and how its 
structure allows it to burrow through soil.

7. Recognize that plant behaviors, such as the way seedlings grow with their stems upward 
and roots downward in response to gravity. Recognize that many plants and animals that can 
survive harsh environments because of seasonal behaviors, e.g., in winter, trees shed leaves, 
some animals hibernate, and other animals migrate.
• Set a germinating bean in a glass filled with water next to an asymmetric source of light. Allow the 
root and stem to grow a few inches. Rotate the bean so that the roots are now touching the water at 
an angle and the stem is away from the light source. Observe how the root system and stem respond 
to this change by changing their direction of growth.

8. Give examples of how organisms can cause changes in their environment to ensure survival. 
Explain how some of these changes may affect the ecosystem.
• Discuss the importance of wetlands to human survival
• Discuss the an invasive species changes an ecosystem.
• Research local projects where humans are changing the environment to ensure a species’ survival.
• (Technology) Brainstorm and sketch things that are designed to help humans survive e.g., heater 
for warmth, stove to cook.

9. Describe how energy derived from the sun is used by plants to produce sugars (photo-
synthesis) and is transferred within a food chain from producers (plants) to consumers to 
decomposers.
• Make a food chain. Begin with the sun as the source of energy and end with the decomposers.  
Create links that show the relationship of plants and animals in the chain. Show the direction of the 
flow of energy. Discuss results if various links the chain are broken.
• (Technology) Design and build a compost bin. Use a thermometer to measure the temperature 
rise during composting. Discuss where heat (energy) comes from (decomposers metabolize energy 
stored by producers and consumers).

10. Describe the respiratory and excretion systems in the human body.



Domain

Physical Science     Gloucester Frameworks Summary
Grade 3 Grade 4 Grade 5 continuedProperties of Matter

Changing State of Water
Forces and Motion

Forms of Energy
Properties of Matter
Atoms and Molecules
Electricity
Magnetism
Forces and Motion
Simple Machines

 Gloucester Frameworks Summary

1. Differentiate between properties of objects (size, shape, weight), and properties of materials 
(color, textures, hardness).
• Gather a variety of solid objects. Collect data on properties of these objects such as origin (man-
made or natural), weight, size, odor, color, hardness, texture and flexibility.
• Observe common objects, discuss the different materials that they are made of, and the reasons 
that those specific materials may have been used.
• (Technology)  Given a variety of objects made of different materials, ask questions and make 
predictions about their hardness, flexibility, and strength. Test if your predictions were correct.

2. Compare and contrast solids, liquids and gases based on the basic properties of each state.
• Design several stations each of which demonstrates the states of matter (water table, balloon and 
fan table, sand and block table, etc.).

3. Describe how water can be changed from one state to another by adding  
or taking away heat.
• Do simple investigations with evaporation, condensation, freezing, melting. Confirm that water 
expands upon freezing.
• (Technology) Using given insulating materials, try to keep an ice cube from melting.

4. Identify the basic forms of energy (light, sound, heat, electrical and magnetic). Recognize 
that energy is the ability to cause motion or create a change.
• Display and discuss a radiometer and a solar energy cell that makes a propeller spin. How are they 
alike but different. Connect a light bulb and a battery. Discuss.
• Play music through a speaker with and without a grill cover. Discuss the difference in sound.
• (Technology) Make/display a candle wheel that demonstrates heat causing a propeller to spin (as 
very popular craft toy).

5. Recognize that light travels in a straight line until it strikes and object or travels from one 
medium to another, and that light can be reflected, refracted, and absorbed.
• Use a flashlight, mirrors, a prism and water to demonstrate reflection and refraction.
• (Technology) Design and build a prototype to inhibit solar heating of a car, e.g., windshield 
reflector, window tinting.

6. 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.
• Use tuning forks to demonstrate the relationship between vibration and sound.
• (Technology) Design and construct a simple telephone (prototype) and using a variety of materials 
(i.e., paper cups and string, tins cans and wire.  Determine which prototype works best and why.

7. Describe the various ways that objects can move, such as in a straight line, zigzag, back and 
forth, round and round, fast and slow.
• Use a spinning toy (e.g., a top) and a rocking toy (e.g. rocking horse to explore round and round 
motion and back and forth motion. Demonstrate and discuss how the earth moves.
• Manipulate, observe, compare and describe the behavior of various rolling or spinning objects on 
different surfaces and inclines.

8. 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.
• Observe objects as you push or pull them on a hard smooth surface. Make predictions as to what 
direction they will move, and how far they will go. Repeat using various surfaces, e.g. rough, soft.
• Measure the distance that objects move after being pushed or pulled with different force.

1. Identify the basic forms of energy (light, sound, heat, electrical and magnetic). Recognize 
that energy is the ability to cause motion or create a change.
• Display and discuss a radiometer and a solar energy cell that makes a propeller spin. How are 
they alike but different. Connect a light bulb and a battery. Discuss.
• Play music through a speaker with and without a grill cover. Discuss the difference in sound.
• (Technology) Make/display a candle wheel that demonstrates heat causing a propeller to spin (as 
very popular craft toy).

2. Give examples of how energy can be transferred from one form to another.
• Rub two pieces of wood together (mechanical energy) and observe the change in the temperature 
of the wood.
(Technology) Design and build a simple roller coaster for a marble or toy car to demonstrate how 
energy changes from one form to another.

Properties of Matter
Forms of Energy
Light Energy
Sound Energy
Force and Motion 1. Differentiate between properties of objects (size, shape, weight), and properties of materials 

(color, textures, hardness).
• Gather a variety of solid objects. Collect data on properties of these objects such as origin (man-
made or natural), weight, size, odor, color, hardness, texture and flexibility.
• Observe common objects, discuss the different materials that they are made of, and the reasons 
that those specific materials may have been used.
• Describe the Properties and Composition of the  Sun, Planets and Moons in the Solar System 
(Gloucester added)
• (Technology)  Given a variety of objects made of different materials, ask questions and make 
predictions about their hardness, flexibility, and strength. Test if your predictions were correct.

2. Describe how water can be changed from one state to another by adding or taking away 
heat.
• Do simple investigations with evaporation, condensation, freezing, melting. Confirm that water 
expands upon freezing.
• (Technology) Using given insulating materials, try to keep an ice cube from melting

3. Explain and give examples of how the motion of an object can be described by its position, 
direction of motion, and speed.

4. Graph and interpret distance vs. time graphs for constant speed.
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Grade 5

3. Demonstrate the electrical nature of matter and static electricity
• Use fur, balloons and a Van deGraf generator to create positive and negative electrical charges and 
energy in the form of light and heat.

4. Recognize that electricity in circuits requires a complete loop through which an electrical 
current can pass, and that electricity can produce light, heat, and sound.
• (Technology) Using graphic symbols, draw and label a simple electrical circuit.
• (Technology) Using batteries, bulbs, and wires, build a series circuit.

5. Identify and classify objects and materials that conduct electricity and objects and materials 
that are insulators of electricity.
• Provide a collection of materials that are good conductors and insulators. Have students determine 
each material’s electrical conductivity by testing the materials with a simple battery/bulb circuit.
• (Technology) Select from a variety of materials (cloth, cardboard, Styrofoam, plastic, etc. to design 
and construct a simple device (prototype) that could be used as an insulator. Do a simple test of its 
effectiveness.

6. Recognize that magnets have poles that repel and attract each other.
• Experiment with large horseshoe magnets to demonstrate the attraction and repulsion of the 
different poles of the magnet.
• Balance ring magnets on a pencil. Note the shape of the ring magnet obscures the location of its poles.
• Use iron filings to identify and draw magnetic fields.
• (Technology) Design and build a magnetic device to sort steel from aluminum materials for 
recycling.

7. Identify and classify objects and materials that a magnet will attract and objects and 
materials that a magnet will not attract.
• Test a variety of materials with assorted magnets.  Make predictions as to which will be 
attracted and which will not. Include samples of pure iron and magnetic steel. Include samples of 
nonmagnetic metals. Mention the two other magnetic metals; pure cobalt and pure nickel. Test a 
U.S. five-cent coin. Is a U.S. nickel coin made of pure nickel?

8. Explain how electromagnets can be made and give examples of how thy can be used.
• (Technology) Make an electromagnet with a six-volt battery, insulated wire, and a large nail.

9. Differentiate between the atom (the smallest unit of an element that maintains the 
characteristics of the element) and a molecule (the smallest unit of a compound that maintains 
the characteristics of that compound).
• Use atomic models to build molecules of water, sodium chloride, carbon dioxide ammonia etc. • 
Reinforce Properties of Matter with Balances and Weight Sets. Demo how Atoms make Matter

10. Recognize that there are over 100 elements that combine in a multitude of ways to produce 
compounds that make up all of the living and nonliving things that we encounter.
• Demonstrate with atomic models (e.g., ball and stick) how atoms can combine in a different ways. 

11. Give basic examples of elements and compounds.
• Do simple chemical reaction to demonstrate how two or more different compounds can combine to 
form a new compound. Write the chemical reaction for photosynthesis.

12. Demonstrate how gravity and friction affect motion. State 3 of Newton’s laws.

13. Demonstrate how five simple machines work. (pendulums, levers, wheels, gears, pulley).



Domain

Inquiry
    Gloucester Frameworks Summary

Grade 3 Grade 4 Grade 5
1. Use Characterisitics to group objects into groups based on shared 
properties

• Use porperties such as hardness, streak and color to sort minerals.  
(Earth Science #3)

• Build a classification scheme as they study the different animals and plants.  
(Life Science #2)

Inquiry Frameworks linked to Technology/Engineering Frameworks

Inquiry Inquiry Inquiry
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• Classify materials as natural, synthetic, and mixed. (Technology #5)
• Modify a designed object and try it out to determine its performance  (Technology #7)
• Take something apart (a ballpoint pen, flashlight, faucet, or old clock) and see how it is constructed. (Technology #1)
• Develop a portfolio that details the developemnt of an object students hafve designed and built. (Technology #8)

2. Plan and conduct a simple investigation knowing what is to be compared 
or sought.

• Look a variations in plants that they have grown from seeds of the same type.
(Life Sciences #4)

• Investigate sounds made with ojbejcts such as musical instruments, rubber 
bands, and strings to observe, compare, and describe variables that affect changes 
in pitch and volume. (Physcial Science #7)

4. Extend observations and make measurements, observations using simple 
tools e.g., hand lens, rulers, two-arm balance.
• Build and use weather instruments such as a rain guage or wind guage.  
(Earth Science #2)

5. Recognize simple patterns in data and use data to create a reasonable 
explanation for the results of an investigation.
• Collect, record and write about data that show the breathing rate and consump-
tion of liquids and food by members of the school community (Life Science #5)

• Investigate how differnt battery arrangements (series and parallel affect the 
brightness of bulbs (Physical Science #4)

1. Use Characterisitics to group objects into groups based on shared 
properties
• Build a classification scheme as they study the different animals and plants.  
(Life Science #2)

2. Ask questions and make predictions anout the natural world that can be 
tested.
• Study animals from sidely different environments such as desert, temperate,  
forest, ocean, pond and polar region. Explore how each is adapted for its habitat 
(Life Science #5)

3. Plan and conduct a simple investigation knowing what is to be compared 
or sought.
• Look a variations in plants that they have grown from seeds of the same type.
(Life Sciences #4)

• Collect a measured amount of snow and predict how much water will be fromed 
when it melts. Compare the prediction with the result (Earth Science #1)

6. Communicate objervations, results and explanations through discussions, 
drawings, models, simple graphs, and writing.
• Use maps and models the same natural phenomena to better understand three 
dimensional representations (Earth Science #1)

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

• Pour a measured amount of water through different soil samples and compare a 
soil’s ability to hold water with its composition. (Earth Science #4)

1. Use Characterisitics to group objects into groups based on shared 
properties
• Classify materials as natural, synthetic, and mixed. (Technology #5)

2. Ask questions and make predictions anout the natural world that can be 
tested.
• Modify a designed object and try it out to determine its performance  
(Technology #7)

4. Extend observations and make measurements, observations using simple 
tools e.g., hand lens, rulers, two-arm balance.
• Take something apart (a ballpoint pen, flashlight, faucet, or old clock) and see 
how it is constructed. (Technology #1)

6. Communicate objervations, results and explanations through discussions, 
drawings, models, simple graphs, and writing.
• Develop a portfolio that details the developemnt of an object students hafve de-
signed and built. (Technology #8)


