Name __________________________________________________________                                                                             5th Grade Science: Unit 1 Properties

Comprehensive Curriculum 

Assessment Documentation and Concept Correlation
Unit 1:  Properties
Time Frame:  4 Weeks 
	Big Picture: (Taken from Unit Description and Student Understanding)
· Matter has properties that are measurable and observable using conventional units and methods.

· Matter can be grouped according to their properties. 

· Properties and behavior of water in solid, liquid, and gaseous states



	Guiding Questions
	Activities

Essential Activities are denoted with and asterisk
	GLEs
	Documented GLEs
DOCUMENTATION

GLE

Bloom’s Level
GLEs
Date and Method of Assessment
Measure a variety of objects in metric system units (PS-M-A1) (Comprehension)
PS 1

Compare the physical properties of large and small quantities of the same type of matter (PS-M-A1) (Comprehension)
PS 2

Identify the physical and chemical properties of various substances and group substances according to their observable and measurable properties (e.g., conduction, magnetism, light transmission) (PS-M-A3) (Comprehension)
PS 4

Describe the properties and behavior of water in its solid, liquid, and gaseous phases (states) (PS-M-A5) (Comprehension)

PS 5

Describe new substances formed from common chemical reactions (e.g., burning paper produces ash) (PS-M-A6) (Comprehension)
PS 6

Identify the Sun as Earth’s primary energy source and give examples (e.g., photosynthesis, water cycle) to support that conclusion (PS-M-C3) (Analysis)

PS 12

Select and use appropriate equipment, technology, tools, and metric system units of measurement to make observations. (SI-M-A3) (Comprehension)
SI 6

Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) 
(Knowledge)
SI 7

Use consistency and precision in data collection, analysis, and reporting 

(SI-M-A3)(Comprehension)
SI 8

Identify the difference between description and explanation. (SI-M-A4) (Comprehension)
SI 10

Construct, use, and interpret appropriate graphical representations to collect, record, and report data (e.g., tables, charts, circle graphs, bar and line graphs, diagrams, scatter plots, symbols) (SI-M-A4) (Application)
SI 11

Use data and information gathered to develop an explanation of experimental results (SI-M-A4) (Analysis)
SI 12

Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Comprehension)
SI 19

Identify faulty reasoning and statements that misinterpret or are not supported by the evidence (SI-M-A6) (Analysis)
SI 18

Use evidence and observations to explain and communicate the results of investigations. (SI-M-A7) (Comprehension)
SI 22

Use relevant safety procedures and equipment to conduct scientific investigations  

(SI-M-A8) (Comprehension)
SI 23

Reflections:



	Concept 1:   Measurement

1. Can students describe the differences between large and small quantities of similar masses, using metric and standard measurements?

2. Can students identify various objects by their measurements?

3. Use science inquiry to: conduct an investigation, make observations, collect data, analyze data, and communicate data?
4. Can students write explanations and descriptions and identify the difference between the two?


	*Activity 1: Science and Safety in the Classroom 


	SI 23
	

	
	Activity 2:  Measure to Measure 

GQ 1, 2, 3

	PS 1, 2

SI  6, 7, 8, 9, 12, 19, 22
	

	
	*Activity 3: Types of Measurement 

GQ 2, 4

	PS  1, 2

SI   6, 7, 8, 9, 10, 11, 18, 19, 22
	

	Concept 2:

Properties of Matter
5. Can students describe some ways to group objects by properties and behaviors?
6. Can students describe the physical and chemical properties of various substances?

7. Can students describe the differences in the properties of water in three different phases of matter?

8. Can students model the movement of molecules of water in different phases and explain how this movement affects the phase of water?

9. Can students describe the similarities and differences of a solid element, liquid element, and a gas element?
10. Can students describe the sun as it relates to condensation, evaporation, and precipitation?
	*Activity 4:  Property Discovery 

GQ 5, 6 

	PS   4, 6

SI   7, 16, 21, 22, 23


	

	
	Activity 5: How Are They Different?

GQ 7, 8, 9

	PS 5

SI 7, 15, 22, 23 

	

	
	Activity 6: Going Through the Phases

GQ 7, 8, 9

	PS 5

SI 6, 7, 12, 13, 21, 22, 23
	

	
	Activity 7: Condensation Example

GQ 8, 9, 10

	PS 5, 12

SI 4, 7, 10, 12, 16, 19, 21, 22

	

	
	*Activity 8:  Magnetism, Heat, and Electricity 

GQ 3, 5


	PS  4

SI  1, 2, 6, 7, 8, 11, 12, 13, 16, 19, 21, 22, 23


	


Unit 1 Concept 1:  Measurement

GLEs

*Bolded GLEs are assessed in this unit.

PS 1
Measure a variety of objects in metric system units (PS-M-A1) (Comprehension)
PS 2
Compare the physical properties of large and small quantities of the same type of matter (PS-M-A1) (Comprehension)
PS 4
Identify the physical and chemical properties of various substances and group substances according to their observable and measurable properties (e.g., conduction, magnetism, light transmission) (PS-M-A3) (Comprehension)

SI 6
Select and use appropriate equipment, technology, tools, and metric system units of 

measurement to make observations (SI-M-A3) (Comprehension)


SI 7 
Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Knowledge)
SI 8
Use consistency and precision in data collection, analysis, and reporting 

(SI-M-A3) (Comprehension)
SI 9
Use computers and/or calculators to analyze and interpret quantitative data 

(SI-M-A3) (Comprehension)
SI 10
Identify the difference between description and explanation (SI-M-A4) (Comprehension)
SI 11
Construct, use, and interpret appropriate graphical representations to collect, record, and report data (e.g., tables, charts, circle graphs, bar and line graphs, diagrams, scatter plots, symbols) (SI-M-A4) (Application)
SI 12
Use data and information gathered to develop an explanation of experimental results 

(SI-M-A4) (Analysis)
SI 16
Use evidence to make inferences and predict trends (SI-M-A5) (Analysis)
SI 18
Identify faulty reasoning and statements that misinterpret or are not supported by the 

evidence (SI-M-A6) (Analysis)
SI 19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Comprehension)
SI 21
Distinguish between observations and inferences (SI-M-A7) (Analysis)
SI 22
Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)
SI 23
Use relevant safety procedures and equipment to conduct scientific investigations  

(SI-M-A8) (Comprehension)

	Purpose/Guiding Questions:
· Describe the differences between large and small quantities of similar masses, using metric and standard measurements.

· Identify various objects by their measurements.

· Describe the physical and chemical properties of various substances.

· Describe some ways to group substances by properties and behaviors.


	Vocabulary:

· Linear Measurement

· Mass

· Volume

· Physical Properties

· Chemical Properties

· Solid

· Liquid

· Gas

· Physical Change
· Chemical Change



	Key Concepts:

· Compare physical properties of objects of the same material.
· Identify physical and chemical properties of various substances.

· Group substances by observable and measurable physical or chemical properties.

Activity-Specific Assessment:
· Activity 2
· Activity 3


	Resources:

· Index page xxiv

· Teacher made charts, instructions for stations

· Science Tools for Measuring on textbook R4-R6


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 1: Science and Safety in the Classroom

(SI GLE:  23)

Safety should be an integral component of any science program and students should be instructed in science safety procedures at the beginning of each school year. Throughout the year, activities will be introduced that require students to make safety decisions. Teachers should be diligent in establishing safety rules and requiring students to follow them. Teachers can obtain safety guidelines using the link, Lakeside Chemistry Safety Information, at www.lakesideschool.org/people/homepages/degrys/Safety.htm or Science and Safety: It’s Elementary Flip Chart, at http://www.csss-science.org/downloads/scisaf_cal.pdf
Give each student a copy of the Science Safety Contract BLM (black line master from LCC-Louisiana Comprehensive Curriculum) to sign. Emphasize the importance of what they are signing; then send it home for parents to read and sign.  Keep signed contracts in a folder to refer to when students are not following the safety rules appropriately.
Discuss each safety rule with the students and have them provide examples of when each should be followed. Provide students with scenarios within a science class. Have students determine which rules are, or are not, being followed in the scenario. 
At the beginning of each activity, have students identify the appropriate safety procedures to follow by referring to the list of safety rules. 

Science Safety Rules and Science Scenarios attached in the Teacher-Made Supplemental Resources.

*Activity 2:  Measure to Measure: Making Qualitative and Quantitative Observations 

(SI GLEs:  6, 7, 8, 9, 12, 19, 22; PS GLEs: 1, 2, 4) 

Note:  If your students have a good working knowledge of measurement, teachers may decide to use Part A as a class demonstration or introduction/hook into Part B.

PART A: Qualitative Observations

Materials List:  for each group of 4-6 students: small rubber ball, wooden block, spoon, quarter, glass marble, rubber eraser, wooden stick, another small object made from glass,  quart-size re-sealable plastic bag; for each student: Identify that Object BLM

Place each group’s objects in a re-sealable plastic bag and give one bag to each group. Give the Identify that Object BLM to each student. Ask students to remove objects from the bag and describe each object using their senses. Remind students that tasting is not allowed.  

Direct students to record observations on the Identify that Object BLM.  Once students have completed observations for each item, have students share them with the class. Ask students to categorize the types of observations that were made. They should notice that shape, size, color, hardness, and smell are the most common observations. 

Ask students: 

· Did your observations change the objects in any way? 

· What did you use to make your observations? (senses)  

Help students to develop the working definitions that physical properties are properties of an object that can be observed without changing the object, and that qualitative observations are physical properties that are observed without having to measure the object. 

Select one of the Identify that Object BLM sheets from a group and read aloud the description of one of the objects. Display the group’s objects, so everyone can see them. Ask students to identify the object that matches the description. Discuss with students the need to clearly describe each object so that others can identify it. Have students from one group read the descriptions of their objects to another group so they can determine the identities. If descriptions are unclear and create confusion, discuss with them the need to be as clear as possible. They should understand that scientists use evidence and observations to explain and communicate the results of their investigations, and communication needs to be precise. 

PART B: Quantitative Observations
Materials List: For demonstration: one large wooden block; for each group of 4-6 students: three different-sized wooden blocks made from the same material, metric rulers, balance with gram cubes or other standardized mass objects; Measure to Measure BLM; 5” x 7” index cards; calculators

Students will use metric measurement tools to make quantitative observations of three different-sized wooden blocks, and then use these quantitative observations to identify each block. 

Review and demonstrate the proper procedure for measuring with a metric ruler and a balance, using the large wooden block and measuring the mass, length, width, and height of it. Review the measurement of volume. Provide students with the formula for finding volume (Length x Width x Height).  Record all quantitative observations on the board.  Introduce the term quantitative. Explain to students that quantitative observations are determined by using measurement tools such as thermometers, graduated cylinders, scales, rulers, etc.  Discuss the need for making careful measurements. 

Provide a set of 3 different-sized blocks and the Measure to Measure BLM to each group. First, instruct students to make qualitative observations to record physical properties such as color, smell, texture, etc., for each block on the Measure to Measure BLM.  Working within their groups, students should then use metric rulers to measure the length, width, and height of the blocks to the nearest cm and should record findings on the Measure to Measure BLM. Once students have completed making linear measurements, they should first estimate, and then using appropriate equipment, determine the mass of the blocks using the balance and gram cubes. Students should then use calculators to determine the difference between estimation and actual mass. Group discussion should focus on accuracy between estimations and measured masses. Have students describe other physical properties of the wooden blocks and list these on the chart, also.  Remind students that observations made without measurement tools are called qualitative observations. 

Upon completion of the activity, ask students the following questions: 

· What observations of all three objects are the same? (color, hardness, smell)

· What observations of all three blocks are different? (length, width, height, mass, shape, size)  

· What observations were used to identify each block? (the quantitative observations) 
· Were the objects changed into something new by measuring them? (no) 

· Are quantitative measurements of objects used to identify physical or chemical properties? (physical properties) 

· Why? (Performing measurements does not change the object into something new with new properties.)

Provide each group with a 5 x 7 index card on which to record the measurements of one of the three blocks. They should include the length, width, height, and mass of the block on the card. Once measurements are recorded, have each group trade their index card and three blocks with another group. Students should use the measurements on the card to determine which block is being described. Have students check with the original group for accuracy in identification.
Assessment
Provide students with several regular and irregular shaped objects, as well as a graduated cylinder with water, metric ruler, and calculator. Have students determine the volume of each object using the appropriate tools. Then, provide students with a second set of objects and their pre-determined volumes and have students work backwards to determine which objects belong to each volume. 

*Activity 3:  Types of Measurements 
(SI GLEs:  6, 7, 8, 9, 10, 11, 18, 19, 22; PS GLEs:  1, 2) 

Materials List: graduated cylinders with wide mouths (25 ml, 100 ml, and 250 ml); calculators; spring scales; balances; several small regular and irregular shaped objects that can be weighed with spring scales and will fit into the mouths of  graduated cylinders or can be measured with a metric ruler, such as rocks, marbles, etc.; a container for holding objects being weighed with attached string or wire; science learning logs; metric measuring tapes; metric rulers; calculators; string; container of water; paper towels; class chart for recording observations; for each group of 3-4 students: three objects to measure that are very similar in appearance and only slightly different in size such as sea shells, small rubber balls, marbles, rectangular blocks, dice, etc.; permanent marker; safety goggles 

Safety Note: Have students review safety procedures and determine which one(s) should be followed during this activity. Students should identify those that address working with water, as well as reading all directions before beginning each experiment. 

Introduce the activity by reviewing the definitions of physical properties, quantitative observations, and qualitative observations. The focus of this activity will be on quantitative observations and will be accomplished in three parts. In the first part, students will learn how to determine the mass and weight of objects.  In the second part, students will learn how to determine the volume of regular and irregular objects. In the third part, students will use metric measurements to describe different objects, and then use the measurements to determine which object is being described.

Students will then use observations to explain how the objects being measured are different.  
Direct students to copy a chart such as the one below into their science learning logs (view literacy strategy descriptions) and include as many sections as there will be objects to measure.  Science learning logs are journals created and used by students to record written and visual observations, make predictions, record new understandings, explain science processes, pose and solve problems, and reflect on what has been learned.  Students will use their science learning logs throughout the school year as they investigate science concepts and build new knowledge. 

MEASUREMENTS OF OBJECTS

	OBJECT
	SHAPE

(Regular or Irregular)
	WEIGHT 


	    MASS


	VOLUME

(mL or cm3)

	
	
	
	
	

	
	
	
	
	


The chart will be used to record measurements made throughout the activity. 

PART 1
Review and demonstrate to students how to use a balance and spring scale. Guide students to understand the difference between mass and weight as they investigate how to use both instruments.  The mass of an object refers to the amount of matter in an object; the weight of an object is the force of gravity acting upon that object. 

A spring scale is used to measure weight.  Weight is determined by the force of gravity pulling on the object.  The force of gravity is the force with which the earth, moon, or other massive body attracts an object towards itself.  Since different planets have different gravitational forces, the same amount of mass has different weights on different planets. Even on Earth, objects can have different weights at different locations (due to the Earth’s gravitational pull at that location, i.e., on top of Mount Everest the pull of gravity is less than at sea level). The metric unit used to measure this force is the Newton.  The U.S. uses the same measurement units for weight as they use for mass, which often causes confusion for students.  Show students how to measure the weight of objects with spring scales. Provide each group with several small objects to use in determining weight and mass and allow some opportunity for investigation. Students should use the chart previously created in their science learning logs to record measurements. 

Students should write an explanation of how mass and weight are similar and different in their science learning logs. 

PART 2 
Review with students the proper procedures for determining the volume of regular and irregular objects. (The volume of an irregular object is determined by measuring a specific amount of water in the graduated cylinder, then dropping the object into it, and determining how much water is displaced.  It is recorded in mL. The volume of a regular object is determined by finding the length, width, and height of the object and using the formula: V = L x W x H.) 

Provide students with the same objects used in Part 1 and have them determine the volume of each. Students may use calculators or mental math to determine volume of regular objects. Students should determine if the volume should be recorded in mL or cm3.  Be sure students understand that 1 mL of liquid is equal to 1 cm3.
To reinforce what has been investigated, have students read about mass, volume, and weight  in their textbooks, or view a video on the topic, such as “Matter and its Properties: Measuring Matter” available through  LPB  Cyberchannel site at http://www.lpb.org/education/cyberchannel.cfm.

PART 3

Show students a group of similar-looking objects that are slightly different in one measurement. Ask students to suggest ways that each object could be distinguished from the others. Guide students to determine that measurements can be used to distinguish objects that are otherwise very similar. Set up three stations: 1) Linear Measurements 

2) Mass and 3) Volume.  Station 1 should have calculators, metric rulers, metric tapes, and string. Station 2 should have three balances with mass units and spring scales, and Station 3 should have three graduated cylinders or calibrated beakers large enough to hold the objects, paper towels, safety goggles, and a container of water. 
Have students prepare a chart in their science learning logs (view literacy strategy descriptions) to record the applicable measurements of mass, volume, and linear measurements of each object as well as one master wall chart (see example below) that will include all groups’ measurements. Each group’s objects should be labeled with a different letter. 

QUANTITATIVE OBSERVATIONS

	OBJECT
	LINEAR MEASUREMENT

  L             W           H
	MASS (g) 
	VOLUME 

(ml or cm3)

	1A
	
	
	

	2A
	
	
	

	3A
	
	
	

	1B
	
	
	

	2B
	
	
	

	3B
	
	
	

	1C (etc.)
	
	
	


Provide each group of students with a set of three different-sized, but similar objects to measure (e.g., same-type seashells, walnuts, marbles, bolts, metal ball bearings, rectangular blocks, other rectangular-shaped objects, etc.). For each group of objects, try to choose objects that are more similar than dissimilar, in order to assure that measurements must be made to distinguish between them. Label the objects in each set as A, B, and C. (It would be helpful to provide written instructions at each station.) 

· Divide students into six groups. The first three groups will make initial measurements while the second three groups read in their textbooks about measurement; then the second three groups will re-measure the objects to determine which ones match the measurements, while the first three groups read. 

· Assign each small group one of the three measuring stations at which to start. They should rotate through the stations, obtaining measurements of their three objects and recording them on the chart in their science learning logs. Once all measurements have been taken, have a group leader record data on the master wall chart.

· Then have the second group rotate through the stations to check initial measurements and determine which object in each group matches all of the measurements that were taken. 

· Have students identify data that has been recorded on the chart that is not supported by the evidence. Have students explain how they could tell which object was which by using the measurements recorded on the chart.

· Once students have finished, have a class discussion about the value of having exact measurements to identify and/or distinguish objects that are similar. 

Assessment
Provide students with four nearly identical objects that have slightly different measurements. Label each object “A,” “B,” “C,” or “D.” The student will rotate through stations to measure and record measurements for each object. Provide students with official measurements of the objects and have them identify the objects that match each. 

Unit 1 Concept 2:  Properties of Matter

GLEs

*Bolded GLEs are assessed in this unit.

PS 4
Identify the physical and chemical properties of various substances and group substances according to their observable and measurable properties (e.g., conduction, magnetism, light transmission) (PS-M-A3) (Comprehension)

PS 5
Describe the properties and behavior of water in its solid, liquid, and gaseous phases (states) (PS-M-A5) (Comprehension)

PS 6
Describe new substances formed from common chemical reactions (e.g., burning paper produces ash) (PS-M-A6) (Comprehension)

PS 12
Identify the Sun as Earth’s primary energy source and give examples (e.g., photosynthesis, water cycle) to support that conclusion (PS-M-C3) (Analysis)
SI 1
Generate testable questions about objects, organisms, and events that can be answered 

through scientific investigation (SI-M-A1) (Application)
SI 2
Identify problems, factors, and questions that must be considered in a scientific 

investigation (SI-M-A1) (Analysis)
SI 4
Design, predict outcomes, and conduct experiments to answer guiding questions (SI-M-A2) (Synthesis)
SI 6
Select and use appropriate equipment, technology, tools, and metric system units of 

measurement to make observations (SI-M-A3) (Comprehension)
SI 7
Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Knowledge)
SI 8
Use consistency and precision in data collection, analysis, and reporting 

(SI-M-A3) (Comprehension)
SI 10
Identify the difference between description and explanation (SI-M-A4) (Comprehension)
SI 11
Construct, use, and interpret appropriate graphical representations to collect, record, and report data (e.g., tables, charts, circle graphs, bar and line graphs, diagrams, scatter plots, symbols) (SI-M-A4) (Application)
SI 12
Use data and information gathered to develop an explanation of experimental results 

(SI-M-A4) (Analysis)
SI 13
Identify patterns in data to explain natural events (SI-M-A4) (Analysis) 
   SI 15
Identify and explain the limitations of models used to represent the natural world (SI-M-A5)

SI 16
Use evidence to make inferences and predict trends (SI-M-A5) (Analysis)
SI 19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Comprehension)
SI 21
Distinguish between observations and inferences (SI-M-A7) (Analysis)
SI 22
Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)
SI 23
Use relevant safety procedures and equipment to conduct scientific investigations  

(SI-M-A8) (Comprehension)
	Purpose/Guiding Questions:

· Describe the physical and chemical properties of various substances.

· Describe some ways to group substances by properties and behaviors.

· Distinguish between observations and inferences. 
	Vocabulary:

· Chemical Properties

· Physical Properties

· Magnetism

· Heat Conduction

· Physical Change

· Chemical Change

	Key Concepts:
· Identify physical and chemical properties of various substances.
· Group substances by observable and measurable physical or chemical properties.
· Explain how water changes from a solid to a liquid to a gas.

	Resources:

· Wondernet: Chemical Reactions http://www.acs.org/portal/a/c/s/1/wondernetdisplay.html?DOC=wondernet\activities\react\reactions.html 

· www.harcourtschool.com/activity/states_of_matter/


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 4:  Property Discovery (SI GLEs:  7, 16, 21, 22, 23; PS GLEs:  4, 6) 

Materials List: pairs of objects similar in all ways but one or two physical properties, such as a ping pong ball and a tennis ball, pear and green apple, a univalve and bivalve seashell, a block of wood and a metal rectangular rod; paper lunch bags; safety goggles; vinegar; raw potato slices; hydrogen peroxide; baking soda; matches; piece of paper; iodine; index cards; milk that has all its milk fat; small containers (test tubes, baby food jars); science learning logs

Properties of matter include both physical and chemical properties. Physical properties are easier to observe and describe and can be discovered without changing the material of the object into something new. Chemical properties, on the other hand, are typically observable during a chemical reaction. Every substance has its own physical and chemical properties that can be used in describing and identifying it. In this activity, students will observe and use physical and chemical properties to identify and describe different types of matter.

PART A: Physical Properties Discovery

Note:  If your students have a good working knowledge of physical properties, teachers may decide to use Part A as a class demonstration or introduction/hook into Part B.

Physical properties of objects include color, size, shape, texture, ability to transmit light, magnetism, ability to conduct electricity, heat, or sound, as well as boiling, melting, and freezing points.

In this activity, students will learn how to describe the physical properties of objects and then use others’ descriptions to identify objects from a collection. 

Gather enough objects for each student to have one. Try to find pairs of similar objects that are different in only one or two physical properties (e.g., two types of small balls such as a tennis ball and a ping pong ball). Put each object into a small brown paper bag and pass out to students. Have students look into the bag and describe as many physical properties as possible for the object without removing it from the bag. Tell students to be careful not to name the object in their description. Have students record their descriptions on an index card. Collect the cards; then remove the objects from the paper bags and set them on a table in plain view. Read the physical properties and have students select the correct object based on the written description. Discuss with students the types of physical properties that were used to describe the objects and make a list of them on the board; then ask what other physical properties could be used in identification, such as  ability to transmit light (e.g., clear, translucent, opaque), ability to be attracted to a magnet, ability to conduct heat and electricity, etc.  Ask students the following questions:

· What was used to observe the properties of these objects? (senses, measurement tools, magnets)

· Did you notice any change in the object while it was being observed? (no)

· Does making observations change the object in any way? (no)

· What type of change occurs when an object is just observed? (no change)

· What type of properties can be observed without changing the object into a new substance? (physical properties) 

· Define physical properties. (Physical properties are those properties of an object that can be observed without making any change in the object.)

PART B: Chemical Properties Discovery

Safety note: Review safety measures that should be considered when handling materials that can react with other materials. Have students refer to the wall chart created in the first activity. Remind students that they should never taste materials in a science lab unless specifically instructed to by the teacher. Review the procedure for detecting odors (hold object a safe distance from the face and use hand to waft odor towards you.)   

Part 1

Prior to beginning the investigation of chemical properties and changes, read from the textbook or have students view an appropriate video about chemical properties and chemical changes such as “Matter and Its Properties: Changes in Matter” which can be obtained from LPBs’Cyberchannel  http://www.lpb.org/education/cyberchannel.cfm.  Check to see if your school has a paid subscription.  LPB’s Cyberchannel offers many video clips on educational topics to enhance teaching and learning. 

Discuss the definition of a chemical property with students. Ask students to explain what possible actions will be observed when a chemical reaction occurs (color change, creation of gas, temperature change, light, formation of a precipitate). Then, ask students to name some examples of chemical reactions that they have seen or heard about (e.g., cut apple turning brown, fireworks exploding, firefly lights, tanning of the skin, candle burning, etc.). Write all suggestions on the board. Ask students to predict what causes the chemical reactions to occur in each of the suggestions (combining of two or more substances, addition of heat, etc.). If needed, demonstrate some simple chemical reactions to help students understand, such as combining vinegar and baking soda, putting a raw potato slice in hydrogen peroxide, adding iodine to a cut slice of potato, or burning a piece of paper (if school policy allows). Ask students to identify the evidence that a change is taking place, such as the formation of bubbles, the potato turning black, and the production of light and heat as paper turns to ash. Explain to students that chemical changes result in new materials with different properties than the original materials. 

Part 2

Allow students to investigate a chemical change taking place. Provide each group with 10 mL of milk and 10 mL of vinegar in separate small containers (test tubes or baby food jars). Through class discussion and guided probing questions, have the students use their senses to generate a list of physical properties, such as odor, color, texture, hardness, and state of matter at room temperature. Students should also list other less obvious, but more advanced physical properties that are measurable, such as ability to conduct heat and electricity, and ability to transmit light (e.g., clear, translucent, opaque). 

Then, combine most of the milk and vinegar into one container. Students should retain a small amount of each liquid to use when observing changes in the new substance. Students are to summarize the observed results in their science learning logs (view literacy strategy descriptions).  (The substance changed, demonstrating a chemical reaction in which vinegar and milk react.) Have students compare the original physical properties to the physical properties of the new substance. Then, instruct students to create a graphic organizer (view literacy strategy descriptions) such as a Venn diagram  in their science learning logs to compare and contrast the physical and chemical properties of the three substances (the original two substances and the new one). Graphic organizers are effective tools because they provide the learner with two avenues to memory—verbal (the text) and spatial (the placement of information in relation to other facts). The Venn diagram is useful when comparing similar and dissimilar characteristics of material. 


                                       

                  MILK                                                                    VINEGAR


                                                  NEW SUBSTANCE

Have students observe and describe any properties that milk and vinegar have in common, (i.e., both are liquids) and place them in the appropriate section of the Venn diagram.  Students should also observe and describe characteristics of milk and vinegar that are not the same (i.e., one is transparent and one is opaque, one has a pungent smell and one doesn’t) and place these observations on the Venn diagram. Once the two liquids are combined, students should notice similarities and differences between the new substance and the original substances. These should be recorded on the Venn diagram. Ask students if a chemical reaction occurred and explain their decision based on their observations. 

Explain to students that chemical properties are typically observed when one substance reacts with another substance, creating a new substance with different physical and chemical properties. 

Activity 5:  How Are They Different?  (SI GLEs: 7, 15, 22, 23; PS GLE: 5)
Materials List: For demonstration: hot plate, saucepan with water and larger pan with ice; for each student: science learning logs

Safety Note: Set up a demonstration for the water cycle using the hot plate, saucepan with water, and larger pan of ice. Before beginning the activity, show students the hot plate with the pot of water. Ask students to identify the poster which was created in the Safety Activity that demonstrates the proper procedures to follow when using heat and boiling water.

Have students read from their text or other source to learn about the behavior of water molecules in solid, liquid, and gaseous phases.  Students will model molecules of water in each phase (solid, liquid, or gas). Place some ice in the larger pan and some water in the saucepan. Place the saucepan on the hot plate and heat the water. When the water is boiling, draw students’ attention to the water in the pan and the water vapor rising from it. Hold the pan with ice about 6 inches above the saucepan with boiling water. Wait a few minutes until water vapor begins to turn back into liquid water and condense on the underside of the larger pan. Ask students to observe the liquid water, the water vapor, and the ice, and then compare and contrast all three phases. Have students write a short description of each phase in their science learning logs (view literacy strategy descriptions) and then name several places where each phase is found in nature. 
Tell students they will now model how molecules of water in each phase behave. First, ask students to look at the ice and describe what they think water molecules would act like in a solid state. To model the solid ice, the students will gather in a designated area (inside a set of desks or lines on playground).  Have students act out the behavior of the water molecules that they would expect to see in a solid. Students should infer that the molecules of a solid are very close, so students should gather as closely as possible. Explain to students that the attraction of water molecules for each other (cohesion) exerts enough force to hold the water molecules together when there is a lack of heat energy. The water molecules stay very close together in one place and vibrate.  Since water molecules are attracted to each other, their closeness increases the attraction.  This makes the water remain as ice (or a solid). Ask students 

· How is this model similar to what was observed when looking at the ice? How is it different? 

Next, ask students how they think molecules of liquid water would act? Let students demonstrate their prediction and compare the movement with the movement of water. Guide them to demonstrate that liquid molecules of water will spread out and slowly move around, but again it should be confined to a limited area (demonstrating that liquids take up space in the container or specific area). Explain to students that, as heat is added to the ice, the molecules begin to move more, lessening the attraction they have for other water molecules. This allows them to slide past each other and act like a liquid. Ask students
· How is this model similar to what was observed when looking at the ice model? 

· How is it different? 

· Is it more difficult to create a model of liquid water or solid water?  Why?

Last, ask students to reflect on the movement of water vapor and model it. As heat energy is added to liquid water molecules, they begin to move even faster.  Allow students to move beyond the boundaries set for liquid molecules to show how molecules of gas can spread great distances.  Explain to students that as more heat is added to the liquid water, the speed of the molecules becomes stronger than the cohesive property of water and can no longer hold the molecules close. This allows them to move out in all directions and rise into the air. Ask students
· How is this model similar to what was observed when looking at the water vapor? 
· How is it different? 
· Is it easier to model solid, liquid, or gaseous water molecules? Why? 

Have students draw diagrams of the models in their science learning logs, including the boundaries of each. Ask students
· How is water’s ability to exist in three states important for living organisms?

· What are some important earth processes that are possible because of the ability for water to exist in three states?

· What are some activities that we would not be able to do if water only existed as a solid? A liquid? A gas?

Activity 6:  Going through the Phases (SI GLEs: 6, 7, 12, 13, 21, 22, 23: PS GLE: 5)

Note: If students already have a working knowledge of phases of matter, teachers should conduct a mini-lesson using the website listed in this activity.
Materials List: For each group of students: Changing Phases BLM, five colored ice cubes, thermometers, plastic resealable bags large enough to close with a thermometer inside, balance, chart for recording temperature changes;   For entire class:  food coloring, ice cube trays, hot plate, glass or metal container for heating water, appropriate thermometer for measuring the temperature of boiling water or digital thermometer with software program for class demonstration, potholder or oven mitt, access to freezer, ice chest (optional)

Safety Note:  Before beginning the activity, discuss safety procedures that should be followed when working with water, electricity, and hot plates. 

In this activity, students will observe water as it goes through phases (or changes in state) and will use their observations to infer what is needed to change water from one phase into another. 

Ask students to predict what is needed to make solid water (ice) change to liquid water and water vapor. Conversely, what is needed to change water vapor back to liquid water and ice?  (the addition or removal of heat energy) Introduce the term phase change and explain to students that when water changes from one form into another, it is still water and has only changed its phase.
Tell students they will conduct an investigation to observe water going through phase changes. Provide each group of students with a baggie of 5 ice cubes that have been made with water colored with food coloring.  Before removing the ice cubes from the freezer, the teacher should measure and record the temperature of the freezer. If the ice cubes are being transferred from the freezer to an ice chest, it will also be necessary to measure the temperature of the ice chest right before removing the ice cubes from it. Students should then quickly measure the mass of the baggie and the five ice cubes in grams, and record the temperature of the freezer and ice chest, as well as the mass measurements on the Changing Phases BLM. Have students observe, describe, and record the shape of the ice cubes. All data should be recorded using the metric system. Ask students to identify what phase of water is being observed. 
Place a thermometer inside each baggie and record the temperature of the water at two minute increments until it completely melts. Allow ice cubes to melt in the baggie—observing, describing, and recording the shape of the melted ice cubes. Students should record the temperature of the water/ice mixture several times before the ice is completely melted. (Students should observe that the temperature initially rose from the temperature of the freezer until it reached the melting point of water. Once the water began to melt, the temperature of the water/ice mixture should remain constant until the ice has completely melted.) The thermometer can stay submerged in the baggie throughout the melting time. Once the ice is totally melted, students should then take a final reading of the water’s temperature, remove the thermometer from the baggie, measure the mass of the baggie and its contents, and record their results on the chart. The thermometer should then be placed back into the baggie and the bag should be sealed.  
Ask students 

· At what temperature was the water in its solid state? (≤ 32°F or 0°C)

· What was added to the solid state (ice) to cause it to change state? (heat energy from the air surrounding the baggie or the student’s hands)

Have students use their observations and data to infer that a temperature change has caused the change of state to occur and to identify the phase of water being observed. (Students should also be able to see that as long as the water was going through the phase, the temperature remained constant. It was not until the water was in its new phase that the temperature began to change again.) Students should keep the thermometer in the bag for approximately four minutes as they continue to monitor the temperature every two minutes and record the temperature on their charts. Ask students to explain what is causing the rise in temperature once the ice has completely melted. Guide them to understand that heat energy from the surrounding air on the outside of the baggie is flowing into the baggie. The added energy makes the water molecules move more quickly. This increase in activity is recorded as the temperature of the water. 
Ask students

· When did the student notice a change in temperature? (when all of the ice finally melted, the temperature of the water began to rise)

· What did the students observe about the temperature of the water over time once the ice was completely melted? (the temperature rose until it reached room temperature and then stabilized)

· Why did the temperature of the water stop rising? (Students should infer that no more heat energy is being added to the water, so the temperature of the water is becoming equal to the air temperature.)

The next step should be done as a teacher demonstration to ensure the safety of students. 

The teacher should pour the liquid from all of the groups’ baggies into a glass or metal container that can be heated and then place a thermometer into the combined water to measure the temperature of this water. Have students record the temperature on the Changing Phases BLM. Demonstrating the safety procedures for working around hot plates and with boiling water, the teacher should apply heat and allow the water to evaporate (color will be left behind). While the water is heating, the teacher should read the temperature of the water every two minutes and have students record it.  Students should note the temperature of the water as it begins to evaporate and record it on their Changing Phases BLM. If a computer program and digital thermometer are available, the thermometer should be placed in the container before the water heats up and begins to evaporate. Have students observe the temperature of the water as evaporation begins.  (Students should observe that the water has not reached the boiling point yet, even though evaporation has begun to occur.) Ask students to identify which change in phase is occurring. Explain to them that this is what it means to “infer,” (i.e. to use the observations that they can see, smell, feel, hear, or taste, to come to a conclusion about what is being observed.) 
Ask students 

· What was added to the water in the glass or metal container on the hot plate that caused the temperature to change? (heat energy was added from the hot plate)

· Describe the temperature of the water while it was being heated to the point of evaporation. (it was steadily increasing)

· Did the temperature reach boiling point before or after the water began to evaporate? (the water began to evaporate before it reached the boiling point)

Once the water is at a full boil, record the temperature again. (Students should observe that once the water comes to a full boil, the temperature remains the same until all of the water is evaporated.) Afterwards, the container which held the water starts heating up, and students will see the temperature rise again. Ask students if it is possible to measure the mass of the evaporated water. (Students should observe that the water vapor is escaping and spreading out into the surrounding air. From this, they should be guided to infer that it would be difficult to measure the mass of the evaporated water.)  Guide students to understand that if the water vapor could be collected and contained, it could be measured; however, in this experiment, the mass of the water vapor will not be measured. Instruct students to record their visual observations of the evaporating water and the residue of color left behind, and then analyze temperature data on the chart to infer that a change in temperature was needed for water to change from one phase to another. Use the recorded data to compare the mass of the ice, ice/water mixture, and the water after it melted. Students should understand that a change in state does not change the mass of the water. Discuss with students the differences between observations and inferences. 

Ask students
· What happened to the temperature of the water once it began to boil? (the temperature of the water stopped rising and stayed the same)
· What can you say about the temperature of the water as it is going through a phase change? (Once the phase change begins, the temperature of the water stays the same until the phase change is over.)
Have students write an explanation for what happens when water changes phase and include supporting evidence from the activity in their science learning logs (view literacy strategy descriptions).  A science learning log is a notebook that students keep in order to record ideas, questions, reactions, and new understandings, as well as observations and data from science lab activities.  In their explanation, students should provide evidence that they understand that heat energy is added to each phase of water, and that this increase in heat energy is what makes water change phase. Their explanation should also indicate that they recognize that while water is actually going through the phase change, the temperature remains constant and only increases once the phase change has been completed. 

The ability of substances to change phase is very important to many of the activities we do and the materials we use. Students study phase changes, but often don’t think of how important this ability of substances is to their everyday lives. To provide students with an opportunity to really think about the importance of this process, provide them with the SPAWN prompt (view literacy strategy descriptions) called What If? 
Present the following SPAWN prompts to students by writing it on the board or overhead projector and tell them to select one to write about. 

· What if water was only available in its solid form? How would it affect our bodies? 
· What if metals were only available in liquid form? How would it affect the way we travel? 

Allow students to write their responses in a reasonable amount of time (approximately 10 minutes). Ask students to copy the prompt in their science learning logs before writing responses and record the date. Learning logs are journals created and used by students to record written and visual observations, make predictions, record new understandings, explain science processes, pose and solve problems, and reflect on what has been learned.   Have students share their SPAWN responses with classmates. Their responses should demonstrate an understanding and appreciation of the ability of substances to exist in solid, liquid, or gaseous states. 

Activity 7:  Condensation Example—Water Cycle (SI GLE:  4, 5, 7, 10, 12, 16, 19, 21, 22; PS GLEs: 5, 12)

Materials List: clear bowl, clear plastic cup, small rock that will fit within the circumference of the plastic cup, clear plastic wrap, water, Water Cycle Vocabulary Chart BLM, science learning logs

Water’s ability to go through phases is what makes the water cycle possible. The water cycle is also called the hydrologic cycle. This is the cycle water makes as it passes from sea to land, water body to water body, land to land, and land to sea. Precipitation in the form of rain, sleet, hail, or snow falls to Earth from the clouds. Some of this water evaporates from the ground or water body and goes back into the air during the process of evaporation.  Plants also takes in some of this water that falls on the ground and releases it back into the air during a process called transpiration.  Some of the moisture that falls to the Earth will also pass into the soil. This water can take several paths: moving deep into the earth, remaining close to the surface, or flowing into the oceans, rivers, ponds or streams where it can eventually evaporate back into the air. Since the water cycle is such a vital process to life on Earth, understanding the process of the water cycle is an important concept for students to understand and be able to explain. Students may already know some of the vocabulary concepts associated with the water cycle. Others, such as transpiration, infiltration, and condensation may still cause some confusion.

PART 1

Before beginning the activity, it is helpful to have students complete a self-assessment of their knowledge of the water cycle vocabulary words using the literacy strategy Vocabulary Self-Awareness (view literacy strategy descriptions.)  Provide each student with the Water Cycle Vocabulary Chart BLM.  Identify the target vocabulary for this lesson and provide students with a list of terms. Included in the list should be the words precipitation, condensation, infiltration, evaporation, runoff, and transpiration. Students may also add terms to the list as they participate in the activity that follows. Each vocabulary word is rated according to the student’s understanding, including an example and a definition. If they are very comfortable with the word, they give themselves a “+” sign. If they think they know, but are unsure, they note the word with a “√”. If the word is new to them, they place a “-” next to the word. Over the course of the activity, students add new information to the chart. The goal is to replace all the check marks and minus signs with a plus sign.  After the activity that follows, students should refer back to the chart to see if they can change the signs to indicate new vocabulary knowledge.

PART 2

In this activity, students will construct a model to demonstrate the water cycle. Have student groups use a clear bowl, a small cup, a rock, plastic wrap, tape, and water. Place an empty cup in the middle of the bowl. Pour water into the bowl until it surrounds the cup, but not so much that the cup floats. Cover and seal the bowl with clear plastic wrap, using tape if necessary. Allow the wrap to sag in the center. Place a small rock on the plastic wrap above the cup. Before setting the bowl in the Sun to observe the water cycle, have students create a chart such as the one below in their science learning logs (view literacy strategy descriptions) to record the starting time for each observed phase of the cycle. 
1st Predicted Phase Change: _______________ to __________________

	PHASE CHANGE
	PREDICTION 

LENGTH OF TIME THAT PHASE CHANGE LASTS (s)
	ACTUAL 

PHASE CHANGE (s)


STARTING TIME    ENDING TIME
	ACTUAL TIME (s)

LENGTH OF TIME

THAT PHASE LASTS

	
	
	
	

	
	
	
	

	
	
	
	


As students conduct the investigation, they can use a modified DR-TA (view literacy strategy descriptions).  This strategy encourages inductive and deductive reasoning by inviting predictions and then stopping at predetermined places during the investigation to check and revise predictions that were made. Have students predict what step of the water cycle will be observed first and record predictions on the chart. In the prediction, have the student include the amount of time expected before this step of the cycle begins, and then, place the bowl in the Sun. Have students record how long it takes for them to first observe any changes. Students should record the results, and then continue timing to find out how long it takes for the next observed step of the water cycle to begin. 
Students should draw a pictorial diagram with labels to convey their observations about the water cycle, identify the phase changes that are taking place, and infer what is causing each phase to occur. Have students hypothesize what could be done to speed up or slow down the process of phase change, then design and conduct an experiment to test their hypotheses. In their design, students should identify independent, dependent, and variables that should be controlled. Students should use a similar chart to record new observations and then compare the data to determine what changes in time, if any, occurred. Students should use what was learned from Activity 2 to infer that a change in temperature will be needed to speed up or slow down the phase change process, and demonstrate this understanding when designing a new experiment. At the completion of this activity, students should be able to describe what happened during each phase change and explain what was causing the change. 
Ask students to
· Identify the heat source that fuels the water cycle (Sun); then hypothesize what would happen to this cycle if the Sun’s heat was diminished, increased, or disappeared entirely. Use this opportunity to introduce global warming and how scientists think it can affect global climate change. 

· Identify what phase of water was not observed in this mini-water cycle model. (solid phase)
Also ask
· Is this phase necessary for the water cycle to take place? (no, some areas in more tropical climates do not experience cold enough temperatures for ice or snow to develop)
· Under what conditions are all three phases of water present in the water cycle? (conditions with temperatures that vary enough for all three phases to occur)
· Under what conditions are only the liquid and gaseous phases of water usually present? (weather conditions that include temperatures that remain above freezing)
· Is there any way for the water cycle to occur with only one phase of water?   

Explain why or why not. (No, since the water cycle is a “cycle,” there must be

a change from one form of water into another; if water remained in one form 

only, there would be no need for cycling)
· Is the length of time needed for water to evaporate from Earth and condense back into clouds always consistent? (No) Is the length of time needed for water to fall as precipitation or change into its solid form consistent? (No) Why or why not? (Students should understand that temperature (and other factors) will determine the time it takes for phase changes to occur and that the length of time will vary because of this.)
Have students use their science learning logs to write an explanation for the processes that occur during the water cycle that is based on their predictions and observations from the investigation. 
*Activity 8:  Magnetism, Heat, and Electricity (SI GLEs: 1, 2, 6, 7, 8, 11,12, 13, 16, 19, 21, 22, 23; PS GLE: 4) 

Materials List: safety goggles, lantern battery, 20 or 22 gauge insulated copper wire, light socket and miniature light bulbs, magnets, objects from Activity 5, paper clips, nails, wire, wood, rubber bands, glass, plastic, coins, rocks, unlabeled metal cans, glass bottles, plastic bottles, a container containing rice or sand, candle, candleholder, thermometer, science learning logs

Safety Notes: Have students refer to the safety procedures displayed on the wall (created in Activity 1) and identify the appropriate procedures to observe when working with electricity, batteries, light bulbs, and wire. Caution students never to place batteries in their mouths or remove their protective coverings. Review safety procedures for working with fire or heat and monitor carefully for appropriate use.

The purpose of this activity is to determine what common property or properties of objects allow them to be attracted to magnets, conduct heat, and/or conduct electricity.  A pattern they should notice in the results of their investigation is that most objects made of metal share the properties of heat and electrical conduction and are often magnetic, too. 

Show students objects that were described in Activity 5 and ask them to identify any other properties that these objects may have. Have students generate questions about additional properties that can be answered through scientific investigation. Guide students to elicit questions about the physical properties of (1) magnetism, (2) heat conduction, and the (3) ability to conduct electricity. 

Have students create a chart in their science learning logs (view literacy strategy descriptions) to record observations (see example below). 

	OBJECT
	MAGNETIC

(YES-----NO)
	MATERIAL IN OBJECT
	CONDUCTS HEAT
	CONDUCTS ELECTRICITY

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Through a series of learning stations or demonstrations, students will investigate materials to determine which ones are magnetic, as well as conduct heat and/or conduct electricity.

The materials for Learning Center 1 (Attraction to Magnets) should include magnets, paper clips, nails, wood, rubber balls, glass marbles, plastic, coins, cork, and rocks. Have students test these objects to determine if they are magnetic. Results should be recorded on the chart. 

The materials for Learning Center 2 (Conducting Electricity) include a lantern battery, 20 or 22 gauge pieces of insulated copper wire, and a small light socket with a miniature bulb. Review how to set up a complete circuit with students. Provide the same materials used in the investigation for magnetism. Students should test which items conduct electricity.  Results should be recorded on the chart. After all items have been tested, students should look for patterns in the results (most metal objects conduct electricity and objects that are not metal do not). Introduce the term insulator and explain to students that insulators do not conduct electricity. This is a useful property of some objects that allows them to be used to protect people from electrical shock.  

Learning Center 3 (Conducting Heat) should be designed to investigate what materials will conduct heat and could include such items as unlabeled metal cans, glass bottles, plastic bottles, a container containing rice or sand, and a candle in a candleholder. Have students place a thermometer in the container of sand or rice and record the temperature; then shake the container for several minutes and reinsert the thermometer. Have them take another reading, record temperature, and answer these questions: Did the temperature increase or decrease? (increase) Why do you think there was a change in temperature? (the movement of the particles in the can generated friction which caused mechanical energy to be transformed into heat energy) Next, place a can near a lit candle. Ask Does the opposite side of the can get warm, too? Why? Have students document the findings in their science learning logs. Next, have students try a glass bottle and a plastic bottle. Is there evidence that heat is conducted through these substances?  

Ask students to look at the types of materials that share the properties of magnetism, heat conduction, and electricity conduction.  Encourage students to make a generalization about the types of materials that conduct heat and electricity and are also magnetic. 

(See also Activity F82 in textbook)

Unit 1 Assessment Options

General Guidelines

Assessment will be based on teacher observation/checklist notes of student participation in unit activities, the extent of successful accomplishment of tasks, and the degree of accuracy of oral and written descriptions/responses. Journal entries provide reflective assessment of class discussions and laboratory experiences. Performance-based assessment should be used to evaluate inquiry and laboratory skills. All student-generated work, such as drawings, data collection charts, models, etc., may be incorporated into a portfolio assessment system. 

· Students should be monitored throughout the work on all activities via teacher observation of student’s work and lab notebook entries.

· All student-developed products should be evaluated as the unit continues

· Student investigations should be evaluated with a rubric.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

General Assessments

· With emphasis on using metric units, the student will measure a variety of objects to assure that skills of estimation, measuring, and equipment used are grade-level appropriate. Objects that could be used are balls, erasers, pens, etc.

· After classifying materials as conductors or insulators, the student will problem-solve to determine the best safety practices to follow when using electrical equipment. The student can draw, diagram, or write the solutions. Students will share their work.

· The student will make a flow chart that describes how electrons light the bulb when using the conductors.

· The student will create a game about the theme of physical and chemical change. This could be a board game or a card game.

· Provide students with one example of a chemical reaction. Each student will identify the process that creates it and the observable proof of the reaction (gas bubbles, temperature change, color change, light emission, etc.)

· Provide students with the physical and chemical properties of several very different substances and pictures. The student will identify the substance, using his/her understanding of these properties.

· The student will create a flow chart for the water cycle.

· Have students observe a phase change occurring with matter that is different from water. Students should be able to identify each phase in the change and explain what caused it. Have students compare the temperature needed to change the state of water with the temperature needed to change the state of the new substance.

· Show students drawing of molecules of different types of matter in different phases. Have students compare and contrast the arrangement of molecules in each type of matter. 

· Have students identify three examples each of matter that exists in nature as a solid, liquid, or a gas.

Resources

Books

· American Institute of Physics. Best of Wonder Science. American Mathematical Society, American Chemical Society. Delmar Publishing.

· Wick, Walter. A Drop of Water.
· Woodruff, John. Energy.
· Tolman, Marvin N. Hands-On Physical Science Activities for Grades K-8. Parker Publishing.

· John Woodruff, John. Magnetism.
· Fowler, A. (1995). Metric System. Children’s Press 
· The Usborne Big Book of Experiments. Smith, Alastair (Ed.) EDC Publications.

Websites

· Chemical Elements.  Available online at     

      
· " 

http://www.chemicalelements.com/index.html

· 
Elements and the Periodic Table. Available online at PH @School http://www.phschool.com/atschool/sci_exp_lep/physical_science/Student_Area/PS_SC3_ACT_index.html

· 
Interactive Periodic Table. Available online at http://www.chemistry.org/

· 
Intermediate Infobook Activities 2002-2003. The Need Project, P.O. Box 10101, Manassas, VA 20108. Available online at http://www.need.org/.   
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This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
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* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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