Farrer Elementary Mini-Lessons

Learning Outcomes

After completing this project, students should be able to do the following.

· Plan a short lesson to teach a science principle.  The lesson should be accurate, targeted, interactive, and connected to reality.

· Carry out that plan.

Explanation


So you want to teach elementary school.  Well, for most of you, this class is going to give you your first, tiny taste.  Your lab section has been assigned a certain set of physical science standards from the Utah Core Curriculum for grades 1-6.  You will be divided into groups (about 8-9 per section) and assigned a standard, or part of a standard, to teach.  You will come up with a plan for a short, 5-minute lesson, which will be critiqued by your TA and your peers.  You will then revise your lesson plan and gather your materials, after which your TA and peers will critique a “dress rehearsal” of your mini-lesson.  Finally, you will be assigned a time to show up to Farrer Elementary and deliver your mini-lesson to real kids, over and over for 1-2 hours.


You should be aware that it takes more than 5 minutes to teach kids about these things, and they are already learning them in school.  Also, it is best to teach science through inquiry as much as possible, and you will learn how to do that in ElEd 363.  Therefore, with this project you really will only be getting a tiny taste of science teaching, and will just be helping the kids review the materials they are trying to learn.  


Nevertheless, this assignment also is meant to perform other important functions.  You will hopefully learn what it means to make a science lesson 1) accurate, 2) targeted, 3) interactive, and 4) connected to reality (see below.)  You will also be setting an example for the children.  Farrer Elementary serves a VERY underprivileged part of Provo, and many of the kids don’t really know anyone who has gone to college.  (Just to give you an idea, about 75% of the kids qualify for free or reduced-price school lunch, 65% of the kids speak English as a second language (if at all,) and there is about 65% turnover in the school population each year.  (The principal tells me that many of the kids only stay for a few weeks because, for example, their mothers are on the run from abusive husbands.)  The administrators and teachers at Farrer love for us to come do these mini-lessons—not to replace regular science instruction—but to reinforce it and let the kids meet some young adults who are trying to make a good future for themselves.


For logistics and various details, you should visit the website for the project, which is linked from the course Blackboard site.  Here are some brief instructions, however.

Instructions

Picking a Topic


See the next section of this document to find the topics your lab section is assigned.  Your TA has ultimate authority over who gets assigned different topics within the set that is assigned to your section, but he or she may allow you to argue your case for being assigned the topic of your choice.  Come up with brief plans for your top choices!


Note that the topics are divided into different “standards” from the Core Curriculum, but some of these can cover quite a bit of information.  Since your mini-lessons are only 5 minutes, it might only be feasible to tackle part of a standard, and another group could take on another part.  

Organizing Group Work


Group work can be frustrating unless care is taken in its design.  In the pages after these instructions you will find a worksheet entitled, “Collaborative Work Plan” to help you design your work so that everyone pulls their share of the load.  

Creating a Lesson Plan


Your lesson plan has two main purposes.  First, it is meant to help you clarify what you will teach and how you will teach it.  Second, it is meant to be shared with others.  Teachers are notorious for sharing lesson plans, and for good reason.  Have you ever considered how hard it is to come up with 6 hours of education activities, 5 days per week?   (Perhaps you should even see if other groups in your section might like a copy of your lesson plan to keep.)  In keeping with these purposes, here are detailed instructions for the different sections you need to include in your lesson plan.  It is important that you construct these sections IN ORDER.


Concept Summary.  Write a clear, concise summary of the concept you mean to teach (1-2 paragraphs.)  You should refrain, however, from mentioning how you will teach it, or even that you are going to teach it at all.  You are just explaining the concept, in other words.  Look on the project website for some good and bad examples.


The main reason I make you do this is that I want your TA to catch it early if you don’t really understand the concept you are undertaking to teach.  Don’t dismiss this—I’ve seen it happen many times.  And even many elementary school science textbooks explain some concepts incorrectly.  


Misconceptions about science are so pervasive, in fact, that I require you to research those related to your topic before you craft your lesson plan.  It’s easy.  Suppose you wanted to teach about the water cycle, for instance.  If you were to type “water cycle misconceptions” into the Google search engine, one of the hits would be a page at Weber State University that lists the following misconceptions.  “Students believe groundwater… flows through underground rivers or occurs in subterranean lakes.”  “Students believe groundwater and surface supplies are two totally separate systems.”  “Students believe only water from oceans and lakes evaporates and not from streams and other sources.”  “Students believe the water cycle involves freezing and melting of water.”  “Students believe rain falls out of the sky when the clouds evaporate.”  Obviously all of these couldn’t be addressed in a single 5-minute lesson, but if you craft your lesson with these common misconceptions in mind, you may be able to address one or two, and you will certainly be more careful about how you explain yourself!


In short, your goal is to write an accurate summary of the concept you mean to teach, that is targeted to address at least one common misconception.  (See the Learning Outcomes above.)


Learning Outcomes.  List exactly what you expect your students to be able to DO after they move away from your table.  Notice that I didn’t say to list what they should understand.  Why?  Because you can’t measure understanding, but you can measure whether students can do particular things.  If you were teaching a lesson about clouds and precipitation, for example, a possible learning outcome might be for your students to be able to explain that clouds are made of tiny liquid water droplets, rather than water vapor.  Of course, if you say this is your learning outcome, then you are obliged to find out whether this was, in fact, the outcome of your lesson.  See below for ideas on how to accomplish this.


Assessment.  Ask yourself, “What would convince me that my students have obtained the stated learning outcomes?”  Come up with something that is feasible for you to do in a short amount of time.  You could, for instance, design a short game or quiz for your students to take near the end of your 5 minutes.  Make sure to leave time to correct them if they get it wrong.


Activity.  Now that you know what would convince you of your students’ success, ask yourself, “What kind of activity would help them succeed in my assessment?”  Feel free to swipe your activity off the Internet, but make sure to modify it if it doesn’t exactly meet your needs.  Following are a few things to look out for.


Is your activity as interactive as possible?  You do not, for example, want to stand in front of the kids and yack at them the whole time.  And while demonstrations are nice, they can still be designed to require only passive involvement for the students.  Instead of just doing a demonstration, then, why not have your students predict what will happen in the demonstration before you do it?  If they turn out to be wrong, they will be all ears when you explain the results to them.  


If you give your students abstractions or analogies, do you clearly connect them back to reality?  Sometimes my students get so into making little cartoonish pictures (which can be useful abstractions,) and making clever analogies using household products (which can be very powerful,) they forget to connect them back to reality.  A drawing of the structure of a volcano is great, but wouldn’t it be better if it were presented alongside a photo of an actual volcano?  Analogies and abstractions can be very useful, but there are always differences between them and the real thing.  If they aren’t connected with and compared to reality, your students might come away with some weird misconceptions that you had no intention of teaching!


Materials Needed.  Remember that you want to keep every lesson plan you ever make (even dinky ones like this,) and share them with others!  Any teacher should be able to read your lesson plan and know exactly how to carry it out.

Critiquing Lesson Plans


One lab period will be set aside to critique one another’s lesson plans.  Do not show up without a complete, neatly typed draft, because it would be irresponsible, and disrespectful to your classmates.  In addition, your TA will dock 25% off your overall project grade if you do that.  As you look them over, ask these questions.

· Is the concept stated clearly and correctly?

· Is at least one common misconception addressed?

· Are the learning objectives focused narrowly enough—i.e., can they be accomplished in some fashion within 5 minutes?

· Will the assessment actually indicate whether the learning outcomes have been reached?  (It’s very easy to make an assessment that doesn’t really test what you care about.)

· Is the activity designed specifically to help the students succeed at the assessment?

· Is the activity interactive?  Could it easily be more interactive?

· Are abstractions and analogies connected back to reality?

Critiquing Presentations


Another two lab periods will be set aside for “dress rehearsals” of the mini-lessons, you will critique each others’ performances.  I know it isn’t easy to criticize your friends’ work, but please give them credit for being adults, and help them improve!  By the same token, don’t show up to the dress rehearsal without being completely prepared to give your mini-lesson EXACTLY as you are planning to do it at the elementary school.  That would be rude and inconsiderate.  And your TA would dock another 25% off your total project grade.  


As you watch the presentations, ask yourself the same questions you did when critiquing the lesson plans, and also the following.

· Do the presenters go out with the “children,” or just hide behind their table?
· If one partner is leading the discussion, does at least one of the others go out with the “children” to help them focus their attention?  (Some of them are a little squirrelly.)
· DOES IT TAKE 5 MINUTES OR LESS?
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Communication:

Decide as a group how you will communicate with each other. Think about some of these possible questions and any other specific situations:

· Will you use email? 

· Will you use the phone?

· When emailing, will you copy the entire group or just the person you are communicating with?

· How quickly to the communication should you respond?

Decide how often you will communicate:

· Daily?

· After major tasks?

· Will you have weekly face-to-face meetings?
Roles:

While everyone in the group is EXPECTED to participate in the research, writing, and production of the mini-lesson, you should decide as a group how you will handle the functions of follow-up on task assignments, final review of the project, and organizing of the communication (there may be other roles that your project will need and your group should think about these and how your group will handle them).

· Will one person be checking to see that all tasks are being completed on time?

· How will the group do a final review of the lesson?

· Will you rotate the responsibility of scheduling group meetings?

Performance:

It is crucial that all members of the group attend the labs and all group meetings. How the group will work should be decided upon at this point.

· How can everyone be involved in content research?

· How can you divide the production tasks up while still including all in the development?

· How will you hold all members responsible for attendance and task completion?

Rubric for Lesson Plans

	Category
	Points

	Clear and correct problem statement.  (20 points)
	

	Common misconception addressed.  (10 points)
	

	Appropriately focused learning objectives.  (10 points)
	

	Assessment designed to test whether students meet objectives.  (20 points)
	

	Activity designed to help students succeed at assessment.  (20 points)
	

	Activity as interactive as possible.  (10 points)
	

	Abstractions and analogies connected to reality.  (10 points)
	

	Total (100 pts. possible)
	


Rubric for Presentations

Dear Farrer teachers,


My students would much rather have you critique their presentations than me!  In other words, they want feedback from real elementary school teachers who are in the trenches.  Please fill out the following rubrics for the presentations given to the grade level of your class, and hand them back to me.  I will use them to assign grades.









Barry Bickmore

GROUP #________

1. Was the presentation accurate?

	not very
	
	somewhat
	
	very

	1
	2
	3
	4
	5


2. Did the presentation address a common misconception about the topic?

	not really
	
	somewhat
	
	absolutely

	1
	2
	3
	4
	5


3. Did the presenters involve the students rather than just talking at them?

	not really
	
	somewhat
	
	absolutely

	1
	2
	3
	4
	5


4. How would you rate the overall performance, including intangibles not mentioned above?

	Poor
	Good for a Beginner
	
	Polished and Professional

	0
	1
	2
	3


If you would like to make any further comments, please use the back of this sheet.

Farrer Project—

Topic Assignments


Look up your section number in the class, then find the list of curriculum standards assigned to your class in the following pages.  Your group will choose some items from the list that you think you can teach effectively in 5 minutes.  (Go for quality over quantity.)  Your TA will ultimately decide who gets to teach what—everyone should be covering something different.

Section 1--First Grade

Standard 3

 Students will develop an understanding of their environment.

Objective 2

 Investigate water and interactions with water.


a.  
 Observe and measure characteristics of water as a solid and liquid.


b.  
 Compare objects that float and sink in water.


c.  
 Measure and predict the motion of objects in water.


d.  
 Describe how plants and people need, use, and receive water.

Objective 3

 Demonstrate how symbols and models are used to represent features of the environment.


a.  
 Use map skills to identify features of the neighborhood and community.


b.  
 Create representations that show size relationships among objects of the home, classroom, school, or playground.


c.  
 Identify map and globe symbols (e.g., cardinal directions, compass rose, mountains, rivers, lakes).

d. Locate continents and oceans on a map or globe (i.e., North America, Antarctica, Australia, Pacific Ocean, Atlantic Ocean).



Section 2:  Second Grade 

Standard 3

 Students will develop an understanding of their environment.



Objective 2

 Observe and describe weather.


a.  
Observe and describe patterns of change in weather.


b.  
Measure, record, graph, and report changes in local weather.


c.  
Describe how weather affects people and animals.

d.  
Draw pictures and create dances and sounds that represent weather features (e.g., clouds, storms, snowfall).

Objective 3

 Investigate the properties and uses of rocks.


a.  
 Describe rocks in terms of the parts that make up the rocks.


b.  
 Sort rocks based upon color, hardness, texture, layering, and particle size.


c.  
 Identify how the properties of rocks determine how people use them.


d.  
 Create artworks using rocks and rock products.

Objective 4

 Demonstrate how symbols and models are used to represent features of the environment.

a.  
Identify and use information on a map or globe (i.e., map key or legend, compass rose, physical features, continents, oceans).

b. Use an atlas and globe to locate information.

c. Locate continents and oceans on a map or globe (i.e., North America, Antarctica, Australia, Africa, Pacific Ocean, Atlantic Ocean).



Section 3—Third Grade

Standard I: 

 Students will understand that the shape of Earth and the moon are spherical and that Earth rotates on its axis to produce the appearance of the sun and moon moving through the sky.



Objective 1:  

Describe the appearance of Earth and the moon.


a.  
Describe the shape of Earth and the moon as spherical.


b.  
Explain that the sun is the source of light that lights the moon.

c.  
List the differences in the physical appearance of Earth and the moon as viewed from space.

Objective 2:  

Describe the movement of Earth and the moon and the apparent movement of other bodies through the sky.

a.  
Describe the motions of Earth (i.e., the rotation [spinning] of Earth on its axis, the revolution [orbit] of Earth around the sun).


b.  
Use a chart to show that the moon orbits Earth approximately every 28 days.

c.  
Use a model of Earth to demonstrate that Earth rotates on its axis once every 24 hours to produce the night and day cycle.

d.  
Use a model to demonstrate why it seems to a person on Earth that the sun, planets, and stars appear to move across the sky.



Science Benchmark

Forces cause changes in the speed or direction of the motion of an object. The greater the force placed on an object, the greater the change in motion. The more massive an object is, the less effect a given force will have upon the motion of the object. Earth’s gravity pulls objects toward it without touching them.

Standard III: 

 Students will understand the relationship between the force applied to an object and resulting motion of the object.



Objective 1:  

Demonstrate how forces cause changes in speed or direction of objects.


a.  
Show that objects at rest will not move unless a force is applied to them.


b.  
Compare the forces of pushing and pulling.

c.   
Investigate how forces applied through simple machines affect the direction and/or amount of resulting force.

Objective 2:  

Demonstrate that the greater the force applied to an object, the greater the change in speed or direction of the object.

a. Predict and observe what happens when a force is applied to an object (e.g., wind, flowing water).

b. Compare and chart the relative effects of a force of the same strength on objects of different weight (e.g., the breeze from a fan will move a piece of paper but may not move a piece of cardboard).

c. Compare the relative effects of forces of different strengths on an object (e.g., strong wind affects an object differently than a breeze).

d. Conduct a simple investigation to show what happens when objects of various weights collide with one another (e.g., marbles, balls).

e. Show how these concepts apply to various activities (e.g., batting a ball, kicking a ball, hitting a golf ball with a golf club) in terms of force, motion, speed, direction, and distance (e.g. slow, fast, hit hard, hit soft).



Science Benchmark

Forces cause changes in the speed or direction of the motion of an object. The greater the force placed on an object, the greater the change in motion. The more massive an object is, the less effect a given force will have upon the motion of the object. Earth’s gravity pulls objects toward it without touching them.
Standard IV: 

 Students will understand that objects near Earth are pulled toward Earth by gravity.



Objective 1:  

Demonstrate that gravity is a force.


a.  
Demonstrate that a force is required to overcome gravity.


b.  
Use measurement to demonstrate that heavier objects require more force than lighter ones to overcome gravity.

Objective 2:  

Describe the effects of gravity on the motion of an object.

a. Compare how the motion of an object rolling up or down a hill changes with the incline of the hill.

b. Observe, record, and compare the effect of gravity on several objects in motion (e.g., a thrown ball and a dropped ball falling to Earth).

c. Pose questions about gravity and forces.

 

Science Benchmark

Light is produced by the sun and observed on Earth. Living organisms use heat and light from the sun. Heat is also produced from motion when one thing rubs against another. Things that give off heat often give off light. While operating, mechanical and electrical machines produce heat and/or light.
Standard V: 

Students will understand that the sun is the main source of heat and light for things living on Earth. They will also understand that the motion of rubbing objects together may produce heat.

Objective 1:  

Provide evidence showing that the sun is the source of heat and light for Earth.

a. Compare temperatures in sunny and shady places.

b. Observe and report how sunlight affects plant growth.

c. Provide examples of how sunlight affects people and animals by providing heat and light.

d. Identify and discuss as a class some misconceptions about heat sources (e.g., clothes do not produce heat, ice cubes do not give off cold).

Objective 2:  

Demonstrate that mechanical and electrical machines produce heat and sometimes light.

a. Identify and classify mechanical and electrical sources of heat.

b. List examples of mechanical or electrical devices that produce light.

c. Predict, measure, and graph the temperature changes produced by a variety of mechanical machines and electrical devices while they are operating.

Objective 3:  

Demonstrate that heat may be produced when objects are rubbed against one another.

a. Identify several examples of how rubbing one object against another produces heat.
b.   Compare relative differences in the amount of heat given off or force required to move an object over lubricated/non–lubricated surfaces and smooth/rough surfaces (e.g., waterslide with and without water, hands rubbing together with and without lotion).

Section 4—Fourth Grade
Science Benchmark

Matter on Earth cycles from one form to another. The cycling of matter on Earth requires energy. The cycling of water is an example of this process. The sun is the source of energy for the water cycle. Water changes state as it cycles between the atmosphere, land, and bodies of water on Earth.
Standard I: 

Students will understand that water changes state as it moves through the water cycle.



Objective 1:  

Describe the relationship between heat energy, evaporation and condensation of water on Earth.

a. Identify the relative amount and kind of water found in various locations on Earth (e.g., oceans have most of the water, glaciers and snowfields contain most fresh water).

b. Identify the sun as the source of energy that evaporates water from the surface of Earth.

c. Compare the processes of evaporation and condensation of water.

d. Investigate and record temperature data to show the effects of heat energy on changing the states of water.

Objective 2:  

Describe the water cycle.

e. Locate examples of evaporation and condensation in the water cycle (e.g., water evaporates when heated and clouds or dew forms when vapor is cooled).

f. Describe the processes of evaporation, condensation, and precipitation as they relate to the water cycle.

g. Identify locations that hold water as it passes through the water cycle (e.g., oceans, atmosphere, fresh surface water, snow, ice, and ground water).

h. Construct a model or diagram to show how water continuously moves through the water cycle over time.

i. Describe how the water cycle relates to the water supply in your community.

Science Benchmark

Weather describes conditions in the atmosphere at a certain place and time. Water, energy from the sun, and wind create a cycle of changing weather. The sun's energy warms the oceans and lands at Earth's surface, creating changes in the atmosphere that cause the weather. The temperature and movement of air can be observed and measured to determine the effect on cloud formation and precipitation. Recording weather observations provides data that can be used to predict future weather conditions and establish patterns over time. Weather affects many aspects of people's lives.
Standard II: 

 Students will understand that the elements of weather can be observed, measured, and recorded to make predictions and determine simple weather patterns.



Objective 1:  

Observe, measure, and record the basic elements of weather.

a. Identify basic cloud types (i.e., cumulus, cirrus, stratus clouds).

b. Observe, measure, and record data on the basic elements of weather over a period of time (i.e., precipitation, air temperature, wind speed and direction, and air pressure).

c. Investigate evidence that air is a substance (e.g., takes up space, moves as wind, temperature can be measured).

d. Compare the components of severe weather phenomena to normal weather conditions (e.g., thunderstorm with lightning and high winds compared to rainstorm with rain showers and breezes).

Objective 2:  

Interpret recorded weather data for simple patterns.

a. Observe and record effects of air temperature on precipitation (e.g., below freezing results in snow, above freezing results in rain).

b. Graph recorded data to show daily and seasonal patterns in weather.

c. Infer relationships between wind and weather change (e.g., windy days often precede changes in the weather; south winds in Utah often precede a cold front coming from the north).

Objective 3:  

Evaluate weather predictions based upon observational data.

a. Identify and use the tools of a meteorologist (e.g., measure rainfall using rain gauge, measure air pressure using barometer, measure temperature using a thermometer).

b. Describe how weather and forecasts affect people's lives.

c. Predict weather and justify prediction with observable evidence.

d. Evaluate the accuracy of student and professional weather forecasts.

e. Relate weather forecast accuracy to evidence or tools used to make the forecast (e.g., feels like rain vs. barometer is dropping).


Section 5—Fourth Grade
Science Benchmark

Earth materials include rocks, soils, water, and gases. Rock is composed of minerals. Earth materials change over time from one form to another. These changes require energy. Erosion is the movement of materials and weathering is the breakage of bedrock and larger rocks into smaller rocks and soil materials. Soil is continually being formed from weathered rock and plant remains. Soil contains many living organisms. Plants generally get water and minerals from soil.

Standard III: 

Students will understand the basic properties of rocks, the processes involved in the formation of soils, and the needs of plants provided by soil.



Objective 1:  

Identify basic properties of minerals and rocks.

a. Describe the differences between minerals and rocks.

b. Observe rocks using a magnifying glass and draw shapes and colors of the minerals.

c. Sort rocks by appearance according to the three basic types: sedimentary, igneous and metamorphic (e.g., sedimentary–rounded-appearing mineral and rock particles that are cemented together, often in layers; igneous–with or without observable crystals that are not in layers or with or without air holes or glasslike; metamorphic –crystals/minerals, often in layers).

d. Classify common rocks found in Utah as sedimentary (i.e., sandstone, conglomerate, shale), igneous (i.e., basalt, granite, obsidian, pumice) and metamorphic (i.e., marble, gneiss, schist).

Objective 2:  

Explain how the processes of weathering and erosion change and move materials that become soil.

a. Identify the processes of physical weathering that break down rocks at Earth's surface (i.e., water movement, freezing, plant growth, wind).

b. Distinguish between weathering (i.e., wearing down and breaking of rock surfaces) and erosion (i.e., the movement of materials).

c. Model erosion of Earth materials and collection of these materials as part of the process that leads to soil (e.g., water moving sand in a playground area and depositing this sand in another area).

d. Investigate layers of soil in the local area and predict the sources of the sand and rocks in the soil.
Objective 3:  

Observe the basic components of soil and relate the components to plant growth.

a. Observe and list the components of soil (i.e., minerals, rocks, air, water, living and dead organisms) and distinguish between the living, nonliving, and once living components of soil.

b. Diagram or model a soil profile showing topsoil, subsoil, and bedrock, and how the layers differ in composition.

c. Relate the components of soils to the growth of plants in soil (e.g., mineral nutrients, water).

d. Explain how plants may help control the erosion of soil.

e. Research and investigate ways to provide mineral nutrients for plants to grow without soil (e.g., grow plants in wet towels, grow plants in wet gravel, grow plants in water).

Standard IV: 

Students will understand how fossils are formed, where they may be found in Utah, and how they can be used to make inferences.



Objective 1:  

Describe Utah fossils and explain how they were formed.

a. Identify features of fossils that can be used to compare them to living organisms that are familiar (e.g., shape, size and structure of skeleton, patterns of leaves).

b. Describe three ways fossils are formed in sedimentary rock (i.e., preserved organisms, mineral replacement of organisms, impressions or tracks).

c. Research locations where fossils are found in Utah and construct a simple fossil map.

Objective 2:  

Explain how fossils can be used to make inferences about past life, climate, geology, and environments.

a. Explain why fossils are usually found in sedimentary rock.

b. Based on the fossils found in various locations, infer how Utah environments have changed over time (e.g., trilobite fossils indicate that Millard County was once covered by a large shallow ocean; dinosaur fossils and coal indicate that Emery and Uintah County were once tropical and swampy).

c. Research information on two scientific explanations for the extinction of dinosaurs and other prehistoric organisms.

d. Formulate questions that can be answered using information gathered on the extinction of dinosaurs.

Section 6—Fifth Grade

Standard I: 

 Students will understand that chemical and physical changes occur in matter.

Objective 1:  

Describe that matter is neither created nor destroyed even though it may undergo change.

a. Compare the total weight of an object to the weight of its individual parts after being disassembled.

b. Compare the weight of a specified quantity of matter before and after it undergoes melting or freezing.

c. Investigate the results of the combined weights of a liquid and a solid after the solid has been dissolved and then recovered from the liquid (e.g., salt dissolved in water then water evaporated).

d. Investigate chemical reactions in which the total weight of the materials before and after reaction is the same (e.g., cream and vinegar before and after mixing, borax and glue mixed to make a new substance).

Objective 2:  

Evaluate evidence that indicates a physical change has occurred.

a. Identify the physical properties of matter (e.g., hard, soft, solid, liquid, gas).

b. Compare changes in substances that indicate a physical change has occurred.

c. Describe the appearance of a substance before and after a physical change.

Objective 3:  

Investigate evidence for changes in matter that occur during a chemical reaction.

a. Identify observable evidence of a chemical reaction (e.g., color change, heat or light given off, heat absorbed, gas given off).

b. Explain why the measured weight of a remaining product is less than its reactants when a gas is produced.

c. Cite examples of chemical reactions in daily life.

d. Compare a physical change to a chemical change.

e. Hypothesize how changing one of the materials in a chemical reaction will change the results.

Science Benchmark

Earth and some earth materials have magnetic properties. Without touching them, a magnet attracts things made of iron and either pushes or pulls on other magnets. Electricity is a form of energy. Current electricity can be generated and transmitted through pathways. Some materials are capable of carrying electricity more effectively than other materials. Static electricity is a result of objects being electrically charged. Without touching them, materials that are electrically charged may either push or pull other charged materials.

Standard III: 

 Students will understand that magnetism can be observed when there is an interaction between the magnetic fields of magnets or between a magnet and materials made of iron.



Objective 1:  

Investigate and compare the behavior of magnetism using magnets.

a. Compare various types of magnets (e.g., permanent, temporary, and natural magnets) and their abilities to push or pull iron objects they are not touching.

b. Investigate how magnets will both attract and repel other magnets.

c. Compare permanent magnets and electromagnets.

d. Research and report the use of magnets that is supported by sound scientific principles.

Objective 2:  

Describe how the magnetic field of Earth and a magnet are similar.

a. Compare the magnetic fields of various types of magnets (e.g., bar magnet, disk magnet, horseshoe magnet).

b. Compare Earth’s magnetic field to the magnetic field of a magnet.

c. Construct a compass and explain how it works.

d. Investigate the effects of magnets on the needle of a compass and compare this to the effects of Earth’s magnetic field on the needle of a compass (e.g., magnets effect the needle only at close distances, Earth’s magnetic field affects the needle at great distances, magnets close to a compass overrides the Earth’s effect on the needle).



Section 7—Fifth Grade
Science Benchmark

The Earth’s surface is constantly changing. Some changes happen very slowly over long periods of time, such as weathering, erosion, and uplift. Other changes happen abruptly, such as landslides, volcanic eruptions, and earthquakes. All around us, we see the visible effects of the building up and breaking down of the Earth’s surface.

Standard II: 

Students will understand that volcanoes, earthquakes, uplift, weathering, and erosion reshape Earth's surface.



Objective 1:  

Describe how weathering and erosion change Earth’s surface.

a. Identify the objects, processes, or forces that weather and erode Earth’s surface (e.g., ice, plants, animals, abrasion, gravity, water, wind).

b. Describe how geological features (e.g., valleys, canyons, buttes, arches) are changed through erosion (e.g., waves, wind, glaciers, gravity, running water).

c. Explain the relationship between time and specific geological changes.

Objective 2:  

Explain how volcanoes, earthquakes, and uplift affect Earth’s surface.

a. Identify specific geological features created by volcanoes, earthquakes, and uplift.

b. Give examples of different landforms that are formed by volcanoes, earthquakes, and uplift (e.g., mountains, valleys, new lakes, canyons).

c. Describe how volcanoes, earthquakes, and uplift change landforms.

d. Cite examples of how technology is used to predict volcanoes and earthquakes.

Objective 3:  

Relate the building up and breaking down of Earth’s surface over time to the various physical land features.

a. Explain how layers of exposed rock, such as those observed in the Grand Canyon, are the result of natural processes acting over long periods of time.

b. Describe the role of deposition in the processes that change Earth’s surface.

c. Use a time line to identify the sequence and time required for building and breaking down of geologic features on Earth.

d. Describe and justify how the surface of Earth would appear if there were no mountain uplift, weathering, or erosion.

Section 8—Sixth Grade

Standard I: 

Students will understand that the appearance of the moon changes in a predictable cycle as it orbits Earth and as Earth rotates on its axis.



Objective 2:  

Demonstrate how the relative positions of Earth, the moon, and the sun create the appearance of the moon’s phases.

a. Identify the difference between the motion of an object rotating on its axis and an object revolving in orbit.

b. Compare how objects in the sky (the moon, planets, stars) change in relative position over the course of the day or night.

c. Model the movement and relative positions of Earth, the moon, and the sun.

Standard II: 

Students will understand how Earth’s tilt on its axis changes the length of daylight and creates the seasons.

Objective 1:  

Describe the relationship between the tilt of Earth's axis and its yearly orbit around the sun.

a. Describe the yearly revolution (orbit) of Earth around the sun.

b. Explain that Earth's axis is tilted relative to its yearly orbit around the sun.

c. Investigate the relationship between the amount of heat absorbed and the angle to the light source.

Objective 2:  

Explain how the relationship between the tilt of Earth's axis and its yearly orbit around the sun produces the seasons.

a. Compare Earth’s position in relationship to the sun during each season.

b. Compare the hours of daylight and illustrate the angle that the sun's rays strikes the surface of Earth during summer, fall, winter, and spring in the Northern Hemisphere.

c. Use collected data to compare patterns relating to seasonal daylight changes.

d. Use a drawing and/or model to explain that changes in the angle at which light from the sun strikes Earth, and the length of daylight, determine seasonal differences in the amount of energy received.

e. Use a model to explain why the seasons are reversed in the Northern and Southern Hemispheres.

Science Benchmark

The solar system consists of planets, moons, and other smaller objects including asteroids and comets that orbit the sun. Planets in the solar system differ in terms of their distance from the sun, number of moons, size, composition, and ability to sustain life. Every object exerts gravitational force on every other object depending on the mass of the objects and the distance between them. The sun’s gravitational pull holds Earth and other planets in orbit. Earth’s gravitational force holds the moon in orbit. The sun is one of billions of stars in the Milky Way galaxy, that is one of billions of galaxies in the universe. Scientists use a variety of tools to investigate the nature of stars, galaxies, and the universe. Historically, cultures have observed objects in the sky and understood and used them in various ways.

 Standard III: 

 Students will understand the relationship and attributes of objects in the solar system.

Objective 1:  

Describe and compare the components of the solar system.

a. Identify the planets in the solar system by name and relative location from the sun.

b. Using references, compare the physical properties of the planets (e.g., size, solid or gaseous).

c. Use models and graphs that accurately depict scale to compare the size and distance between objects in the solar system.

d. Describe the characteristics of comets, asteroids, and meteors.

e. Research and report on the use of manmade satellites orbiting Earth and various planets.

Objective 2:  

Describe the use of technology to observe objects in the solar system and relate this to science’s understanding of the solar system.

a. Describe the use of instruments to observe and explore the moon and planets.

b. Describe the role of computers in understanding the solar system (e.g., collecting and interpreting data from observations, predicting motion of objects, operating space probes).

c. Relate science’s understanding of the solar system to the technology used to investigate it.

d. Find and report on ways technology has been and is being used to investigate the solar system.

Objective 3:  

Describe the forces that keep objects in orbit in the solar system.

a. Describe the forces holding Earth in orbit around the sun, and the moon in orbit around Earth.

b. Relate a celestial object’s mass to its gravitational force on other objects.

c. Identify the role gravity plays in the structure of the solar system.


Section 9—Sixth Grade 

Standard IV: 

Students will understand the scale of size, distance between objects, movement, and apparent motion (due to Earth’s rotation) of objects in the universe and how cultures have understood, related to and used these objects in the night sky.

Objective 1:  

Compare the size and distance of objects within systems in the universe.

a. Use the speed of light as a measuring standard to describe the relative distances to objects in the universe (e.g., 4.4 light years to star Alpha Centauri; 0.00002 light years to the sun).

b. Compare distances between objects in the solar system.

c. Compare the size of the Solar System to the size of the Milky Way galaxy.

d. Compare the size of the Milky Way galaxy to the size of the known universe.

Objective 2:  

Describe the appearance and apparent motion of groups of stars in the night sky relative to Earth and how various cultures have understood and used them.

a. Locate and identify stars that are grouped in patterns in the night sky.

b. Identify ways people have historically grouped stars in the night sky.

c. Recognize that stars in a constellation are not all the same distance from Earth.

d. Relate the seasonal change in the appearance of the night sky to Earth’s position.

e. Describe ways that familiar groups of stars may be used for navigation and calendars.



Science Benchmark

Heat, light, and sound are all forms of energy. Heat can be transferred by radiation, conduction and convection. Visible light can be produced, reflected, refracted, and separated into light of various colors. Sound is created by vibration and cannot travel through a vacuum. Pitch is determined by the vibration rate of the sound source.

Standard VI: 

Students will understand properties and behavior of heat, light, and sound.

Objective 1:  

Investigate the movement of heat between objects by conduction, convection, and radiation.

a. Compare materials that conduct heat to materials that insulate the transfer of heat energy.

b. Describe the movement of heat from warmer objects to cooler objects by conduction and convection.

c. Describe the movement of heat across space from the sun to Earth by radiation.

d. Observe and describe, with the use of models, heat energy being transferred through a fluid medium (liquid and/or gas) by convection currents.

e. Design and conduct an investigation on the movement of heat energy.

Objective 2:  

Describe how light can be produced, reflected, refracted, and separated into visible light of various colors.

a. Compare light from various sources (e.g., intensity, direction, color).

b. Compare the reflection of light from various surfaces (e.g., loss of light, angle of reflection, reflected color).

c. Investigate and describe the refraction of light passing through various materials (e.g., prisms, water).

d. Predict and test the behavior of light interacting with various fluids (e.g., light transmission through fluids, refraction of light).

e. Predict and test the appearance of various materials when light of different colors is shone on the material.

Objective 3:  

Describe the production of sound in terms of vibration of objects that create vibrations in other materials.

a. Describe how sound is made from vibration and moves in all directions from the source in waves.

b. Explain the relationship of the size and shape of a vibrating object to the pitch of the sound produced.

a. Relate the volume of a sound to the amount of energy used to create the vibration of the object producing the sound.

a. Make a musical instrument and report on how it produces sound.


Ideas for connections to earth science:





frost wedging—water expands when it freezes


icebergs—ice floats because it is expanded.  Maybe compare to something else that does not float when it melts?


glaciers—how they affect the landscape


magma/lava vs. igneous rock—lava can flow out of a volcano and cover the land, but when it cools it turns to solid rock


maps—help students understand the basic concept of maps, and show a couple different kinds of maps that are used for earth science (topographic maps where there are actually little mountains rather than altitude lines, geologic maps, etc.)  


maps of the world—if the world is round, how can you draw it on a flat piece of paper?  Show globes vs. flat maps of the world.


Lesson plans for teaching about maps, etc., can be found at: �HYPERLINK "http://interactive2.usgs.gov/learningweb/teachers/lesson_plans.htm"�http://interactive2.usgs.gov/learningweb/teachers/lesson_plans.htm�





More resources at: 							        �http://www.teach-nology.com/teachers/lesson_plans/science/earth_sciences/





Ideas for connections to earth science:


different kinds of precipitation


how do floods and mudslides happen?


Lesson plans for teaching about maps, etc., can be found at: �HYPERLINK "http://interactive2.usgs.gov/learningweb/teachers/lesson_plans.htm"�http://interactive2.usgs.gov/learningweb/teachers/lesson_plans.htm�


maps—help students understand the basic concept of maps, and show a couple different kinds of maps that are used for earth science (topographic maps where there are actually little mountains rather than altitude lines, geologic maps, etc.)  


maps of the world—if the world is round, how can you draw it on a flat piece of paper?  Show globes vs. flat maps of the world.


Chapters 2 and 6 of Earth Science for Every Kid  have lots of ideas for teaching about rocks and minerals and weather.





More resources at: �http://www.teach-nology.com/teachers/lesson_plans/science/earth_sciences/





Science language:





model


orbit


sphere


moon


axis


rotation revolution appearance





Science language:





distance


force


gravity


weight


motion


speed 


direction


simple machine





Ideas for connections to earth science:


several demos regarding the shape of the earth, how the earth and moon move, etc., can be found in ch. 1 of Earth Science for Every Kid.


layers of the earth


how did people figure out that the earth was round?


how would the earth look to you, if you were standing on the sun (assuming your eyeballs were not incinerated)?


gravity—why does the moon keep going around the earth?  Why does the earth keep going around the sun?  Use a ball-and-string demo to show that some force must be pulling them inward, or they would fly away.  


gravity—what is gravity?  


landslides and gravity





More resources at: �http://www.teach-nology.com/teachers/lesson_plans/science/earth_sciences/








Science language:





vapor


precipitation,


evaporation


clouds


dew


condensation


temperature


water cycle





Science language:





atmosphere


meteorologist


freezing


cumulus


stratus


cirrus


air pressure


thermometer


air temperature


wind speed


forecast


severe


phenomena


precipitation


seasonal


accuracy


barometer


rain gauge


components





Ideas for connections to earth science





A number of demos to teach concepts about weather, the atomosphere, and oceans can be found in chapters 5-7 of Earth Science for Every Kid.


Many resources for teaching kids about water can be found at: �HYPERLINK "http://ga.water.usgs.gov/edu/index.html"�http://ga.water.usgs.gov/edu/index.html�


See also: �HYPERLINK "http://www.kathimitchell.com/water.htm"�http://www.kathimitchell.com/water.htm�


See also: �HYPERLINK "http://www.proteacher.com/110056.shtml"�http://www.proteacher.com/110056.shtml�


See also: �HYPERLINK "http://www.kidzone.ws/water/"�http://www.kidzone.ws/water/�


Many resources for teaching kids about weather can be found at: �HYPERLINK "http://www.earthsky.com/browse/index.php?c=Weather+%26+Climate"�http://www.earthsky.com/browse/index.php?c=Weather+%26+Climate�


See also: �HYPERLINK "http://faldo.atmos.uiuc.edu/w_unit/weather.html"�http://faldo.atmos.uiuc.edu/w_unit/weather.html�





More resources at: 


http://www.teach-nology.com/teachers/lesson_plans/science/earth_sciences/





Science language:





mineral


weathering


erosion


sedimentary


igneous


metamorphic


topsoil


subsoil


bedrock


organism


freeze


thaw


profile


nonliving


structural


   support


nutrients





Science language:





infer


environments


climate


dinosaur


preserved


extinct


extinction


impression


fossil


prehistoric


mineral


organism


replacement


trilobite


sedimentary


tropical





Ideas for connections to earth science:





Ch. 2 of Earth Science for Every Kid has several activities to teach about rocks and minerals.


More activities can be found at the Women in Mining web site: �HYPERLINK "http://www.womeninmining.org/Activity.htm"�http://www.womeninmining.org/Activity.htm�


Links for teacher resources about rocks, minerals, and fossils can be found at: �HYPERLINK "http://k6educators.about.com/cs/scienceearth1/"�http://k6educators.about.com/cs/scienceearth1/�





More resources at: 


http://www.teach-nology.com/teachers/lesson_plans/science/earth_sciences/








Science language:





heat


substance


chemical change


dissolve


physical change


matter


product


reactants


solid,


liquid


weight





Ideas for connections to earth science:


metamorphism


chemical vs. physical weathering


dissolution and precipitation—use halite (table salt)


gas can be dissolved in a liquid (gas in magma, carbon dioxide in water)


identify minerals by their properties


why do minerals have different properties?


model magma and rock with ice and water





A number of earth science lesson plans, including some for teaching about the magnetic field of the earth, can be found at: ��HYPERLINK "http://www.teach-nology.com/teachers/lesson_plans/science/earth_sciences/"�http://www.teach-nology.com/teachers/lesson_plans/science/earth_sciences/�











Science language:





earthquakes


erode


erosion


faults


uplift


volcanoes


weathering


buttes


arches


glaciers


geological


deposition





Ideas for connections to earth science:





Find many lesson plans at: �http://www.teach-nology.com/teachers/lesson_plans/science/earth_sciences/


Check out Volcano World for ideas! �HYPERLINK "http://volcano.und.nodak.edu/vw.html"�http://volcano.und.nodak.edu/vw.html�


Or check out the OTHER Volcano World! �HYPERLINK "http://www.volcanoworld.org/"�http://www.volcanoworld.org/�





Many demos on these topics can be found in Chapters 2-4 of Earth Science for Every Kid.





 Science language:





Earth’s tilt


seasons


axis of rotation


orbits


phases of the moon


revolution


reflection





Ideas for connections to earth science:





See Ch. 1 of Earth Science for Every Kid.


For lesson plans about space, see: �HYPERLINK "http://www.proteacher.com/110020.shtml"�http://www.proteacher.com/110020.shtml�


For lessons about the solar system, see: �HYPERLINK "http://www.proteacher.com/110066.shtml"�http://www.proteacher.com/110066.shtml�


Teach about the volcanoes on Mars and other planets/moons in the solar system.


Teach about how the earth is thought to have been formed.





 Science language:





asteroids


celestial object


comets


galaxy


planets


satellites


star


distance


force


gravity


gravitational force


mass


scale


solar system


constellation


Milky Way galaxy


speed of light


telescope


universe


sun


light years





Ideas for connections to earth science:





See Chapters 1 and 3 of Earth Science for Every Kid.


For lesson plans about space, see: �HYPERLINK "http://www.proteacher.com/110020.shtml"�http://www.proteacher.com/110020.shtml�


For lessons about the solar system, see: �HYPERLINK "http://www.proteacher.com/110066.shtml"�http://www.proteacher.com/110066.shtml�


Teach about convection through plate tectonics!


See also �HYPERLINK "http://www.geology.com/"�http://www.geology.com/�
































