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Comprehensive Curriculum
Assessment Documentation and Concept Correlation

Unit 2:  Reactions

Time Frame:  3 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding)  

· A variety of changes are found in the physical sciences. (physical and chemical changes)
· Examples of several types of physical properties provide students with a basis for understanding chemical reactions.
· Properties of matter are determined by their basic structure (elements and atoms).


	Guiding Questions
	Activities
Essential Activities are denoted with an asterisk
	GLEs
	DOCUMENTATION

Documented GLEs

GLE
Bloom’s Level

GLEs

Date and Method of Assessment

Describe the structure of atoms and the electrical charge of protons, neutrons, and electrons. (PS-M-A2) (Analysis)
PS 3

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

Identify independent variables, dependent variables, and variables that should be 

controlled in designing an experiment (SI-M-A2) (Analysis)
SI 5

Identify and explain the limitations of models used to represent the natural world, (SI-M-A5) (Analysis)
SI 15

Distinguish between observations and inferences (SI-M-A7) (Analysis)
SI 21

Use evidence and observations to explain and communicate the results of investigations. (SI-M-A7) (Application)
SI 22
Recognize the investigations generally begin with a review of the works of others. (SI-M-B2) (Comprehension)
SI 28

Explain how skepticism about accepted scientific explanations (hypothesis and theories) leads to new understanding. (SI-M-B5) (Analysis)
SI 35

Reflections:

	Concept 1:   Chemical Reactions

11.  Can students distinguish between observation and inferences?
12.  Can students describe the properties of a substance that has undergone a chemical reaction (e.g., ash from burning a piece of paper)?
13. Can students identify variables within an investigation?
14. Can students identify four indicators of a chemical reaction?
15. Can students tell the difference between a physical and chemical change?

	*Activity 9:  What is Rust? 

GQ 12, 13

	PS   6

SI  4, 5, 7, 12,  22, 23
	

	
	*Activity 10:  Physical or Chemical Change?
GQ 11, 12, 14, 15    

	PS  6

SI   7, 12, 21, 22, 23
	

	
	Activity 11:  Chemistry in Cooking

GQ 12, 14, 15


	PS 4, 6

SI  21, 22, 23, 37
	

	Concept 2:   Elements

16.  Can students use a periodic table and describe the structure of an atom, its relative mass, and the electrical charge?

	Activity 12:  Atoms
GQ 16

	PS 3

SI 14, 15, 28, 35


	

	
	*Activity 13:  Become and Element Consultant

GQ 16

	PS 3

SI  3, 11, 13, 15, 19 
	

	
	Activity 14:  Human Models of Elements

GQ 16

	PS 3

SI 15, 19, 23


	


Unit 2 Concept 1:  Chemical Reactions
GLEs

*Bolded GLEs are assessed in this unit

PS4
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 6
Describe new substances formed from common chemical reactions (e.g., burning paper produces ash) (PS-M-A6) (Comprehension)

SI 4
Design, predict outcomes, and conduct experiments to answer guiding questions 

(SI-M-A2) (Synthesis)
SI 5
Identify independent variables, dependent variables, and variables that should be 

controlled in designing an experiment (SI-M-A2) (Analysis)

SI 7 
Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Synthesis)
SI 12
Use data and information gathered to develop an explanation of experimental results 

(SI-M-A4) (Analysis)
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) (Application)
SI 23
Use relevant safety procedures and equipment to conduct scientific investigations  

(SI-M-A8) (Comprehension)
SI 37
Critique their inquiries and the inquiries of others (SI-M-B5) (Evaluation)

	Purpose/Guiding Questions:

· Identify four indicators of a chemical reaction. 

· Differentiate between a physical change and chemical reaction. 

· Describe the properties of a substance that has undergone a chemical reaction (e.g., as from burning a piece of paper)


	Vocabulary:

· Chemical Reaction/Change

· Physical Change

	Key Concepts:

· Identify new substances formed during common chemical reactions.
Activity-Specific Assessment: 
· Activity 11

	Resources:

· Textbook Unit E Chapter 1

· Windows on Science Laser Disc- Physical Science: Physical and Chemical Change Lesson

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

· Fire in the Forest:  A Cycle of Growth and Renewal by Laurence Pringle.

· Hands-On Physical Science Activities for grades K-8 by Marvin N. Tolman. Parker Publishing.

· Project WET by The Watercourse, Montana State University, and Western Regional Environmental Education Council.

· The Story of Oxygen by Karen Fitzgerald.

· Chem4Kids. http://www.chem4kids.com/
· Science for Kids. Available online at http://www.ars.usda.gov/is/kids/
· Water Science for Schools:  Water Properties. U.S. Geological Survey. Available online at http://ga.water.usgs.gov/edu/waterproperties.html
· Water SourceBooks. U.S. Environmental Protection Agency. Available online at http://www.epa.gov/safewater/kids/wsb/


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 9:  What Is Rust?  (SI GLEs: 4, 5, 7, 12, 22, 23; PS GLE: 6)
Materials List: steel wool pads, jars, vinegar, paper plates, tongs, timer, science learning logs

Safety Note: Have students identify the appropriate safety poster created during the first activity, and then discuss appropriate safety rules for working with water.

*Note:  Teachers will need to conduct a mini-lesson on identifying dependent and independent variables in an experiment prior to beginning this unit.  The following websites have experiment scenarios for the students to analyze and identify the variables.

http://sciencespot.net/Media/scimethodconvar.pdf http://sciencespot.net/Media/scimethodconvar2.pdf
This activity demonstrates that properties of a substance change after a chemical reaction occurs. Working in cooperative groups of four, each group will set up their investigation and make observations. They are to record results on student generated charts.  Explain experiment procedure and have students predict what will happen.  Provide each group with 2 pieces of steel wool, vinegar, 2 jars, paper plate, and tongs.  Place 1 piece of steel wool in each jar.  Submerge the steel wool in ONE jar with vinegar.  Students should time the reaction for two minutes.  After two minutes, the students remove the steel wool from each jar and place on paper plate.  Students should time the reaction for 5 minutes.  (The vinegar will strip the protective coating off of the steel wool and rust will form when the steel wool is exposed to the air.)  Ask students to identify the independent variable (the presence or absence of vinegar) and dependent variable (presence or absence of rust) in the investigation. Record observations.  Compare the groups’ predictions and investigations. After the 5 minutes, they will see the steel wool in the jar with vinegar starting to rust (iron oxide). This is a chemical change.  Compare it to steel wool that was not submerged in vinegar
 (control). 
Each group is to decide what happened and write an explanation in their science learning logs (view literacy strategy descriptions) by using their charts and answering questions such as the following:

· Can this sample be returned to its original state? (no)

· What are the properties of the new matter? (reddish brown, brittle, powdery)

· What two elements combined to form a new compound? (iron and oxygen)

· What is the name of the new compound? (rust or iron oxide)
· What does iron react with to become rust? (it reacts with oxygen, and the electrolyte [water vapor] which transfers electrons between the iron and the oxygen)
· What was missing from the experiment that did not create rust? (there was no vinegar in contact with the steel wool)

· Was oxygen present in both experimental conditions? (yes)

· Was iron present in both experimental conditions? (yes)

· Was vinegar present in both experimental conditions? (no)

· Why did rust only form on the steel wool submerged in vinegar, if only the iron and oxygen combine to form rust? (vinegar stripped the protective coating off the steel wool, allowing water in the air, serving as the electrolyte, or liquid that helped electrons move between the iron and the oxygen)

Provide students with the definition of a chemical change; then ask them if the formation of rust on the surface of the steel wool satisfies the definition of a chemical change. Ask students to use the definition of a chemical change to also determine if water changing from liquid to water vapor is a physical change or a chemical change (physical change because the molecules of water changed phase, not composition). 
*Activity 10: Physical Change or Chemical Change? (SI GLEs: 7, 12, 21, 22, 23; 

PS GLE: 6 )

Materials List: Suggested materials include: numbered labels for stations, paper, scissors, sticks of butter or margarine, paper plates, powdered drink mix, clear plastic cups, seltzer tablets, thermometers, spoons, potato slices, hydrogen peroxide, bread, toaster, alum (available from the grocery store in the spice section or at a pharmacy), knife for cutting potato slices, loose sediment, Is it Physical or Chemical? BLM

Safety Note: Explain the procedure students will follow at each station and have them identify the safety rules to follow when using water, chemicals, sharp instruments, electrical appliances, and heat.

Note:  Teacher should conduct a mini-lesson in observations and inferences before beginning this activity.

Physical changes occur when a substance changes its shape, size, or state without changing the substance itself.   Chemical reactions occur when the atoms in the substance, called the reactants, are rearranged to form new substances, called the products.  Evidence that a chemical reaction is occurring can be a color change, temperature change, formation of a precipitate, or formation of gas. In this activity, students will use observation skills to infer when physical changes and chemical changes have occurred. 

Set up stations for students to visit. At each station, set up one experiment that demonstrates a physical change or chemical reaction that results in a chemical change. Examples of physical changes can include activities such as changing the size of a piece of paper, melting butter, and adding powdered drink mix to a glass of water.  Activities that demonstrate chemical reactions can include such activities as gas being produced when slices of potato are placed in hydrogen peroxide, bread being toasted, adding alum to water mixed with suspended soil particles, and adding a seltzer tablet to water.  
Provide students with a copy of the Is it Physical or Chemical? BLM. Student should work in small groups to perform the investigation, describe what is observed, and infer if the event is a physical change or a chemical change.  Have students explain which observations were used to make inferences. Students should be able to differentiate between observations and inferences. 
Activity 11:  Chemistry in Cooking (SI GLEs: 21, 22, 23, 37; PS GLEs: 4, 6)

Materials List: for demonstrations: paper, oven mitt, matches, metal container for burning paper demonstration, chalk, vinegar, baking soda, raw egg, hot plate, skillet, toaster; for each group: raw egg, paper plate, paper towel; piece of white bread, recipes using baking powder or baking soda

Safety Note: Before allowing students to perform the following demonstrations or activities, have them identify appropriate safety procedures for handling chemicals and fire. Only the teacher should handle the uncooked eggs, hot plate, skillet, and toaster.
An alternate activity is “Chemistry in a Bag”.
Use teacher demonstration or stations with appropriate teacher monitoring and reviewing concepts covered in Activity 5,  have students observe examples of chemical changes, such as the burning of paper, chalk in vinegar, and baking soda and vinegar. Ask students to explain what was observed as the change occurred (e.g., formation of a gas, a color change, a temperature change, etc.). Then, lead a class discussion about chemical properties of materials and certain characteristics that depend on the reaction of one substance with another substance to form new substances. Students should indicate when they know a chemical reaction has occurred.

Physical and chemical changes are very important in cooking. Without chemical changes, many of the foods we enjoy, such as bread or cakes, would not be possible. In this activity, students will explore the physical and chemical changes that occur in different recipes. Ask students if they think cooking involves physical or chemical changes. Have students provide justification for their thoughts. 

For each group, the teacher should crack a raw egg and pour the contents onto a paper plate. Have the students observe the physical properties of the egg and draw and label a diagram showing the uncooked parts in their science learning logs (view literacy strategy descriptions).  Provide students with proper terms for each part of the egg. Diagrams of egg parts can be found online at a website such as http://www.ext.vt.edu/resources/4h/virtualfarm/poultry/poultry_eggparts.html or http://4hembryology.psu.edu/parts.html . Then demonstrate what happens when heat is added to the raw egg by cooking an egg on a hot plate or other source of heat. Students should observe that the clear liquid part of the egg turns white and solid, and the yellow liquid part turns into a solid. Ask students if this is a physical change or a chemical change. (A chemical reaction has occurred and is demonstrated by a color change in the clear part of the egg.) Explain to students that the protein molecules in the egg whites uncurl and combine with other protein molecules when heat is applied. This is a chemical change, even though you still have an egg. 

Next, give students a slice of white bread and have them observe and describe its physical properties in their science learning logs. Then toast the bread and have students observe any changes that occur. Ask students to identify whether the change is physical or chemical. (A chemical change has occurred because the bread has changed color when the sugar turns to carbon. The hardening of the bread is a result of moisture removal and is a physical change.)

Gather at least three recipes that call for the use of baking soda or baking powder, making sure that no other ingredient besides all-purpose flour and salt is common in the recipes. Examples of good recipes include simple biscuits, cookies made without eggs, and simple shortbreads. Make copies for the students to read. Have them determine the common ingredient(s) in all of the recipes and what is similar about the way the recipe is cooked (the recipes require heating the ingredients).

To illustrate the chemical reactions that occur in some recipes, show students what happens when vinegar is added to baking soda. Ask students
· What changes are observed? (production of gas bubbles when carbon dioxide gas is created)

· Is the production of a gas a chemical or physical change? (chemical)

· How can the creation of gas bubbles be useful in baking a cake or bread? (it causes the batter or dough to rise)

· What action is expected to happen when vinegar is added to the mixture(s)? (Vinegar causes a chemical reaction as gas bubbles form. This causes the batter or dough to rise.)

· What happens when all of these recipes are cooked in the oven? (Heat solidifies the proteins and causes the liquid-like mixture to form a solid.) 

· What purpose do you think the baking soda or baking powder serves in the baking of the food? (It creates and releases carbon dioxide gas in the dough which expands as bubbles and causes the dough to rise.)

· What physical changes did you observe when comparing the recipe before and after it was cooked? 

· How are the physical changes different from the chemical changes that occurred? 

Have students locate a recipe from a cookbook at home, or provide them with one that requires a chemical or physical change to occur. Students should write each step of the recipe and identify whether a chemical or physical change is occurring in that step. Have other students in the class critique each step of the recipe to determine if it demonstrates a physical or chemical change. Students should provide justification for their critiques. 

Have students prepare the recipes, if possible, and share with other students as they explain the procedure for creating the recipes. Remind students to follow appropriate safety procedures when preparing recipes at home. During the presentation of recipes, have students explain safety measures used when preparing the recipe to reinforce the importance of being safe when conducting experiments, even in the “safety” of their own homes.


Unit 2 Concept 2:  Elements

GLEs

*Bolded GLEs are assessed in this unit.

PS 3
Describe the structure of atoms and the electrical charge of protons, neutrons, and electrons (PS-M-A2) (Application)

SI 3
Use a variety of sources to answer questions (SI-M-A1) (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 13
Identify patterns in data to explain natural events (SI-M-A4) (Analysis)
SI 14
Develop models to illustrate or explain conclusions reached through investigation (SI-M-A5) (Synthesis)

SI 15
Identify and explain the limitations of models used to represent the natural world 

(SI-M-A5) (Comprehension)
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 23
Use relevant safety procedures and equipment to conduct scientific investigations  

(SI-M-A8) (Comprehension)

SI 28 
Recognize that investigations generally begin with a review of the work of others (SI-M-B2) (Knowledge)
SI 35
Explain how skepticism about accepted scientific explanations (i.e., hypotheses and theories) leads to new understanding (SI-M-B5) (Comprehension)
	Purpose/Guiding Questions:

· Use a periodic table and describe the structure of an atom, its relative mass, and the electrical charge.


	Vocabulary:

· Periodic Table

· Protons

· Neutrons

· Electrons

· Atomic Number

· Atomic Mass

· Bohr Model

· Atom

	Key Concepts:

· Identify the electrical charge of protons, neutrons, and electrons and describe where they are found in an atom.

	Resources:

· Atoms Family. Available online at http://www.miamisci.org/af/sln
· Chemical Elements.com. 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/



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 12: Atoms (SI GLEs: 14, 15, 28, 35; PS GLE: 3)

Materials List: for each student: labeled diagram of the parts of an atom, science learning logs

Safety Note: Have students identify the safety rule for working with scissors and explain why it is important to follow such procedures. 

Note:  This is not a required activity.  Teachers may find parts of this activity useful to activate prior knowledge and build foundation for Activity 13.

Atoms are everywhere and are part of everything. If you could break down any substance into its smallest building blocks, you would have only atoms. As long ago as the times of Empedocles, Democritus, and Aristotle, people have tried to determine what makes up matter. Democritus actually coined the term “atom” when he was describing the very small particles that make up matter.  
Show students a diagram of an atom and explain to them that atoms are composed of even smaller parts that are called protons, neutrons, and electrons. These smaller parts are found in very specific places within the atom. Protons have a positive charge (+) and are found in the nucleus of the atom with neutrons, which have no charge (N). Electrons have a negative charge (-) and are found spinning around the nucleus of the atom in energy levels.   Guide students to understand that as small as the atom is, there are even smaller parts that make it complete.  Tell students that they will create human models of an atom in a later activity. 

To help students understand the early theories about the atom, introduce the Greek philosophers, Empedocles and Democritus, and the English scientist, John Dalton, and share their “atomic theories” with students. Provide students with excerpts from an article called Matter: Atoms from Democritus to Dalton, available at http://www.visionlearning.com/library/module_viewer.php?mid=49 or The Story of the Atom by Joy Hakim, available at 

http://www.aft.org/pubs-reports/american_educator/spring2002/Atom.pdf. Have students use the literacy strategy, SQPL (view literacy strategy descriptions), to help them understand the concepts in the article.  Student Questions for Purposeful Learning, or SQPL, is a strategy designed to gain and hold students’ interest in the material they are reading by having them ask and answer their own questions. When students, instead of teachers, pose the questions about what is to be learned, they become much more motivated to pay close attention to the information sources for answers to their questions. 

To create motivation for reading the text, share the following statement with students:  

                     Everything on Earth is composed of earth, air, fire or water.

Write the statement on the board and have students record it in their science learning logs (view literacy strategy descriptions).  Have students pair up and, based on the statement, generate two or three questions they would like to have answered. The questions must be related to the statement and must make sense. Have students share their questions and write them on the board under the statement. Once all the questions have been shared, look over the list and decide if you need to add any of your own. 

Some suggested questions include the following: 

· What were the building blocks of everything, according to the hypotheses of early philosophers and scientists? 

· Did the ideas of later philosophers and scientists build on earlier ones’ ideas?

· What did scientists do differently than philosophers to change ideas about atoms as time passed?

· Are living and non-living things made of the same matter? 

· How small is the smallest particle that makes up matter?  

· If we can’t see the smallest particle that makes up matter, how can we be sure we know what it is?

Have them read to find the answers to their questions and the ones provided by the teacher. The material can be read as a group, in pairs, or by the teacher. As content is covered, stop periodically and have students discuss with their partners which questions could be answered; then ask for volunteers to share. Continue reading until all questions have been answered. Students can write questions and answers in their science learning logs.
Have students compare and contrast Democritus’ and Dalton’s theories, emphasizing the passage of time between the introductions of each. Students should be led to understand that Democritus did not base his theory on scientific investigation, but Dalton did.  John Dalton’s “atomic theory” marked the beginning of true scientific investigation into the study of atoms. 

*Activity 13:  Become an Element Consultant (SI GLEs:  3, 11, 13, 15, 19; PS GLE: 3)

Materials List: large index cards, paper plates, markers, scissors, sticky dots, construction paper, hole punchers, split peas, glue, different sizes of circle templates to create energy levels on construction paper, chart paper or light colored shower curtain for wall chart, permanent marker, research materials, Internet

To develop an understanding of how the Periodic Table of Elements is organized, each student will research and present an element chosen from the chart. Students will gather the following information from the chart and various other research sources including the Internet: number of protons, neutrons, and electrons, classification on periodic chart and common physical characteristics, color, when discovered and by whom, and common uses. An excellent Internet site for this activity is “Chemical Elements,” available at http://www.chemicalelements.com. This information gathered from their research will be placed on large index cards using the following format:  name and symbol in the center, atomic number in the upper left corner, and atomic mass at the bottom. All other information will be on the back of the card. Students will use these cards to answer questions about their element. 

Following a teacher demonstration, have students make Bohr models of their atoms to show placement of protons, neutrons, and electrons within the atom. They will use a paper plate, two colors of sticky dots (to represent protons and neutrons) for the nucleus, and split peas or other small beans to represent electrons in the energy levels. Students should determine how many energy levels are present in their element and use different colored construction paper circles to represent each level. These levels should be glued onto the paper plate in descending size, with the smallest circle in the center of the plate. This circle will represent the nucleus. An example of the Bohr model can be found in most science textbooks, as well as a website such as “HowStuffWorks,” available at http://science.howstuffworks.com/atom7.htm.  Ask students to identify limitations of the models used to represent each element. Explain to students that this model has recently been replaced with a newer model, the electron cloud model of the atom, proposed by Louis de Broglie and Erwin Schrodinger. According to this model, electrons do not move about an atom in a definite path, like the planets around the sun. In fact, it is impossible to determine the exact location of an electron. The probable location of an electron is based on how much energy the electron has.  The location of electrons in the cloud surrounding the nucleus depends upon how much energy the electron has. 
Have students present their element résumés to the class by using the literacy strategy called professor know-it-all (view literacy strategy descriptions). With this strategy, students assume the roles of “know-it-alls” or experts who are to provide answers to questions posed by their classmates. This approach teaches students to ask a variety of questions at different levels of difficulty and requires the professor to be well-versed in the information being taught. Students should generate three to four questions about the element being presented, including at least one question about the use(s), physical properties, or chemical properties of the element. 

Prepare a large wall chart on which to place element cards once they are complete. (Prior to having students place their cards on the chart, be sure to label the rows and columns of the wall chart appropriately with any additional information not provided by students’ research, such as element groups, numbers of rows and columns, and additional elements.)

Once everyone has had an opportunity to be professor know-it-all, have students place their cards on a chart to make a class model of a periodic element chart. Have students use the chart to answer the following questions:

· What pattern do you see on the chart for atomic numbers of elements? (the 
      atomic numbers increase from left to right and from one row to the next)
· What pattern do you see on the chart for atomic masses of elements? (the 

      atomic masses increase as the atomic number increases, also from left to 
      right and from one row to the next)

To understand why these patterns exist, have students make a second periodic table wall chart with the paper plate models; then use the chart to answer the following questions:

· What pattern of electrons in the outer shell do you see in the first column? (all elements in the first column have one electron in the outer shell) Second column? (two electrons in the outer shell) Does this pattern continue across all of the columns? (it doesn’t continue for columns 3-12, but once you get past the transition metals, column 13 has 3 electrons in the outer shell, column 14 has 4 electrons in the outer shell, column 15 has 5 electrons, etc.)

· What pattern do you notice with the number of protons? (the number of protons increases as you move from left to right and from row to row)What does this number compare to on the other chart? (the atomic number)

· What pattern do you notice with the number of energy levels in each row or period? (the number of energy levels equals the row number, i.e., row 1 has one energy level, row 2 has two energy levels, etc.)

· What pattern do you see when you compare the number of protons to electrons in each element? (the number of protons is equal to the number of electrons) What charge does this give to the atom? (a neutral charge)

· What parts of the atom determine the atomic mass? (the number of the protons and neutrons in the nucleus of the atom) How can you find the number of neutrons in an atom if you only know the atomic mass and the number of protons and electrons? (subtract the number of protons from the atomic mass and it will give you the number of neutrons)

Explain to students that the elements are grouped on the periodic chart according to similarities in properties. Some of these properties will be explored in the next activity.

Activity 14:  Human Models of Elements (SI GLEs: 15, 19, 23; PS GLE: 3)

Materials List: large sheet of chart paper or old solid-colored shower curtain or tarp for drawing diagram of Bohr model, Periodic Table for each student that includes atomic numbers and atomic masses or a large wall chart of Periodic Table that clearly shows atomic numbers and atomic masses, index card labels of “protons,” “neutrons,” and “electrons” with string attached to hang around students’ necks

Safety Note: Review and have students identify safety procedures for safely moving within the model.

Have students create a human model of an atom of an element. Divide students into two groups. In each group, allow students to select one of the elements on the periodic table to model. Determine how many students are needed to correctly model the atom. Students should decide among themselves how many protons, neutrons, and electrons are needed and who will represent each on the floor model.  Once this is determined, students participating in the model should place a placard around their necks indicating what they represent. Use several sheets of bulletin board paper to draw a Bohr atom diagram with several energy levels that is large enough for students to stand within each part. Place the diagram on the floor. Students should arrange themselves in the correct place within the atom. Protons and neutrons should gather together closely in the nucleus and the electrons should move quickly around within the energy levels. Have the rest of the students in the class determine what element is being modeled. If possible, show students a picture of the element being modeled after it has been correctly identified. Repeat with other elements. Have students identify and explain the limitations of using this type of model to represent an element.  Remind students that this model is useful in showing placement of protons, neutrons, and electrons within an atom, but has been replaced by the newer electron cloud model of the atom.  

Unit 2 Assessment Options

General Assessment Guidelines

Assessment will be from 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 utilized to evaluate inquiry and laboratory technique 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.

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

· When possible, students should assist in developing any rubrics that will be used and provided the rubric during task directions.

· Cooperative groups of four should submit six 5” x 10” index cards with descriptions of a chemical change on them. Also, submit six 5” x 10” index cards with descriptions of a physical change on them. Mix the cards, and have groups exchange cards and then sort them by reactions. 

· The student will create a game using the above cards.

· The student will find pictures in magazines and periodicals that show chemical change. Create a collage.

· The student will choose one of the examples of chemical change and reflect on the positive and negative impact for this. He/she should include ways the chemical change could be avoided. Place this in their portfolios. Use a rubric for evaluation.

· A home assignment:  Write a secret message to a friend. Use a few drops of milk and a toothpick, white paper, and a lamp with a light bulb. Write the message with the toothpick after it is dipped in milk. The milk will be a type of ink. After it dries, it will disappear. Turn on the light bulb, hold the paper over it and the message will appear. Write a paragraph to describe the chemical reaction.

· The student will create a game using element cards created in Concept 3 Activity 1.

· Display the element models made in Concept 3 Activity 1. The student will match the element card to the model.

· The student will create a scavenger hunt for elements.

· The student will create a Jeopardy game board to review properties of different elements.

Name/School_____________________________________
Unit No.:_______________
Grade   __________              Unit Name:_______________________________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* 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.).






Assessment


Provide students with a written step-by-step recipe that has both physical and chemical changes. Have students identify which change is occurring with selected steps of the recipe and explain why. Recipes found in Teacher-Made Supplemental Resources.
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