DRAFT  CHEMISTRY ALIGNMENT PROJECT


MIDDLE SCHOOL “PROPERTIES OF MATTER”

During the 2005-2006 school year, a group of 6 high school science teachers, 10 middle school teachers, scientists from SPU and community members from the Institute of Systems Biology met to review the 8th & 9th grade chemistry standards and Seattle Public Schools adopted instructional materials. The group’s goal was to come up with a coherent sequence of topics and lessons which eliminated redundancies, gaps and were aligned with state GLE’s. It was also important that a teacher could complete the lessons in the available amount of time. The following document details recommendations of the committee and those who have since reviewed several drafts of this document.

	Lesson
	Topic
	GLE Match
	Teaching Notes  

(Do all inquiries unless otherwise noted.)
	Comments/Suggestions

	1
	Pre-Assessment
	
	Students should do each station. 
Develop new student sheet with Observations/Why We Think This Happened/New Learning on Why This Happened
	

	
	Mass & Volume
	1.1.1
	Need to add additional lessons for teaching students the difference between mass and volume. 

Mass & Volume are properties of matter but they are not characteristic properties.

Do reading "Mass or Weight?" now, p.21.

Students need to master measurement skills for mass and volume.
	

	2
	Density
	1.1.1
	2.1 - get modified student sheet 2.1 from seattlescience.com (not yet developed)
2.2 – cut block of wax in half to demonstrate that density doesn’t change when the size of an object changes. This reinforces the idea that density is a characteristic property of matter.

Do reading “Archimedes’ Crowning Moment” pp. 22-23. Reinforce that density is a characteristic property of matter.
	

	3
	Density
	1.1.1
	Reinforces understanding of density as a characteristic property of matter.

Do reading “Why Did the Titanic Float?” pp. 28-29.
	

	4
	Density
	1.1.1
	Focus on replication and precise methods to increase confidence in the results.

Do reading “Deadly Density” p. 34.
	


	5
	Density

Heat Energy
	1.1.4

1.2.2
	Reflection – focus on how the density of the water and air changes when they are heated;  introduce differences in molecular motion when substances are heated and which lead to the change in density; note that molecular motion is a HS topic in our GLE’s.

Do reading “Density Creates Currents” pp. 48-51. This reviews the convection currents studied in 7th grade, Catastrophic Events. Reading can be supplemented with a demo of convection currents in a tank of water. See description at seattlescience.com

Readings “Just a Load of Hot Air” (46-47) and “The Trans-Alaska Pipeline: Meeting Nature’s Challenges” (pp. 52-55) reinforce the concept that properties of materials, including density, change when heated.
	Skip calibration unless you have advanced students. Spending too much time on the calibration diverts learning from changes in the density of water due to heating to the math of the calibration.
Give students directions for building the air thermometer.

	6
	Heat Energy
	1.1.1

1.1.4
	Do Brainstorming session on effects of heat on substances; reinforce ideas on how heat changes substances in lessons 5, 7, 8.
SKIP 6.1 – this exploratory investigation is fun for students but doesn’t really lead to any strong understandings

Do Reading “The Properties of Asbestos: The Pros and Cons” pp. 61-63.
	Materials used only in this lesson are no longer included in the boxes of materials.

	7
	Phase Changes
	1.1.1

1.1.4
	Reflection – include changes in molecular motion of different phases as introduced in Lesson 5

Reading “Boiling Oil” pp. 68-70 is fascinating. Reinforce that boiling points and melting points are characteristic properties of matter.

Students need to master the lab skill of reading a thermometer.
	


	8
	Conservation of Matter
	1.3.3
	Reflection – make connection between conservation of mass and conservation of matter; molecular movement changes but the number of molecules doesn’t change

Note that Lesson 14 investigates conservation of mass when dissolving substances and Lesson 25 investigates conservation of mass during a chemical reaction.
	Do 8.2 as a demo. Class can discuss procedures before starting.

	9
	Assessment
	
	Review Pre-Assessment Inquiries 1.1, 1.2, 1.6, 1.7

Complete last column on new learnings on new student sheet for Lesson 1.

Use WASL-like questions with written assessment
	

	10
	Physical Properties of Matter
	1.1.1
	Anchor Activity research project

SKIP or assign as homework; don’t use class time.
	

	11
	Mixtures & Solutions

Particulate Nature of Matter
	1.1.1

1.2.3
	Reflection – extend the understanding of the particulate nature of matter by including a discussion of how the atoms and molecules differ in a pure substance and in a mixture.

Do Reading “Perfect Teamwork” pp. 102-105 to reinforce the understanding that pure substances and mixtures have different properties.
	

	12
	Mixtures & Solutions

Particulate Nature of Matter
	1.1.1

1.2.3
	To help reinforce the vocabulary, have students write operational definitions and draw pictures.

The Reading “Dissolving History” pp. 110-111 gives the idea of solubility a very different perspective.

Reinforce the understanding of the particulate nature of matter and what happens to atoms and molecules when a solute dissolves in a solvent.
	

	13
	Mixtures & Solutions

Particulate Nature of Matter
	1.1.1

1.2.3
	Reinforce the idea that solubility is a characteristic property of a substance.

Reinforce the understanding of the particulate nature of matter and what happens to atoms and molecules when a solute dissolves in a solvent.

Introduce students to the idea of a saturated solution. This is not a big idea for 8th grade.
	Merge 13.1 & 13.2. Follow instructions for 13.2 and have students compare solubility of salt and sodium nitrate.


	14
	Conservation of Matter
	1.1.1

1.3.3
	Reinforce that mass and volume are properties of substances but they are not characteristic properties.

Reinforce concept of density and how it changes when a new substance is formed.

Connect the conservation of mass to conservation of matter.

Note that Lessons 8 and 25 investigate conservation of mass as well.
	

	15
	Mixtures & Solutions

Particulate Nature of Matter
	1.1.1

1.2.3
	Reinforce the understanding of the particulate nature of matter and what happens to atoms and molecules in a solution and in a mixture.

15.2 – can be used as an embedded assessment to evaluate how well students understand applying evaporation and filtration techniques to purifying mixtures

The reading “Separating Solutions and the Salty Sea” pp. 128-129 provides an example of why understanding properties of matter like solubility affects how people live.
	

	16
	Mixtures & Solutions
	1.1.1


	Good opportunity to have kids use the Experiment Plan (www.seattlescience.com) to design their own experiment, reinforce Manipulated, Responding & Controlled Variables, Repeated Trials, Logical Steps, etc.
	Could create a homework project for students to test different cleaning solvents, similar to a mini science fair project.

	17
	Mixtures & Solutions
	1.1.1


	17.2 - Good opportunity for open inquiry

Reading “Separation Science at the FBI” pp 146-149 expands on the use of chromatography in solving crimes.
	

	18
	Mixtures & Solutions
	1.1.1
	SKIP 18.3 – materials don’t work well; kids have to switch from measuring the effect of mixtures on melting and boiling points to measuring the effect on melting time. This confusion is best avoided.
	

	19
	Assessment
	
	Review Pre-Assessment Inquiries 1.4, 1.5

Complete last column on new learnings on new student sheet for Lesson 1.

Use WASL-like questions with written assessment

The reading “Panning for Gold” pp. 165-167 is a good review of density, pure substances & mixtures.
	Add filter paper & funnels to materials to make Assessment more inclusive of techniques learned in Part 2.


	20
	Chemical Reactions (HS)
	1.1.1

1.2.3
	SKIP 20.1 – students do this in 9th grade!

The readings “The Properties of Hydrogen and the Death of an Airship” (180-182) and “Extracting Aluminum” (183-185) can be used with Lesson 21 to supplement information on different elements.
	

	21
	Periodic Table of the Elements
	1.2.3
	Review that elements are pure substances and reinforce their understanding of the particulate nature  of matter and that elements are made up of only one type of atom. 

Review differences between an element and a compound.
	Reduce the number of elements groups need to collect data on. Have groups share or combine data for grouping the elements (Step 12, p. 193 SB).

	22
	Particulate Nature of Matter;

Chemical Reactons (HS)
	1.2.3
	22.2 – first introduction to chemical reactions, a focus topic in 9th grade

Reinforce the particulate nature of matter in demonstrating how iron combines with oxygen in a chemical reaction. Use the word equation (p. 266 TG) and symbols of the elements to discuss how the elements rearrange to form a new substance. Contrast this to phase changes.
	

	23
	Chemical Reactions (HS)
	1.1.1

1.2.3
	SKIP 23.1 – reactivity of metals done in 9th grade
	

	24
	Particulate Nature of Matter;

Chemical Reactions (HS)
	1.2.3
	Strong application to real world experiences. This could be the basis for a WASL scenario.

Review the particulate nature of matter in demonstrating how iron combines with oxygen in a chemical reaction. The chemical reaction for rust is on p. 295 (TG).

Oxidation reactions are mentioned in Human Body Systems when students learn about cellular respiration. Make a connection with the use of oxygen in both of these types of reactions.

Include reading “The Work Never Ends” pp. 222-223 for high interest application.
	


	25
	Conservation of Matter
	1.3.3
	This is a MS GLE!
Do the reading “The Mass of Matter” pp. 228-229; it provides a good review and historical context for this concept.
	

	26
	Assessment
	
	SKIP – doesn’t work well skipping so many lessons in part 3.
	


HIGH SCHOOL “ACTIVE CHEMISTRY”

	Lesson
	Topic
	GLE Match
	Teaching Notes  
	Comments/Suggestions

	Chapter 1

Activity 5
	Density
	1.1.1
	Activity done in MS, including the two Inquiring Further ideas; MS students don’t graph mass and volume
	Review density by applying the concept, such as rock densities in EarthCom or comparing the density of pennies minted before 1983 and after.

	Chapter 2

Activity 1
	Periodic Table of the Elements
	1.1.1
	Sets up student thinking for classification of elements
	

	Chapter 1 Activity 4
	Physical Properties of Matter
	1.1.1 (MS)
	Review physical properties of matter topics covered in MS
	Vocabulary words not specifically covered in MS: uniformity, elasticity, bounce, malleability, emulsion, and composite. Note, these are not WASL words.

	Chapter 1

Activity 2
	States of Matter (MS);

Molecular Motion
	1.1.4
	Review; middle school students do this same activity to understand the concept of melting points and boiling points as a characteristic property of matter.

Concepts to emphasize: thermal energy and changes in molecular motion of different phases.
	Use the graph on p. 17. Describe the procedures used to generate the data. Ask students to write a summary of the experiment and what is happening to the water molecules. They could describe the “experience” of one water molecule from -15 degrees C to 150 degrees C.

	Chapter 1

Activity 1
	Chemical Reactions; Periodic Table of the Elements
	1.2.3
	Review elements, compounds and chemical symbols for elements from MS; MS teachers skip electrolysis (Lesson 20) so 9th grade teachers can do it.
	

	Chapter 2 

Activity 2
	Periodic Table of the Elements; Atomic Structure
	1.1.1


	Review difference between physical and chemical properties. Similar to MS Lesson 21.

Read pp. 47-48 about atomic structure of metals
	

	Chapter 2

Activity 3
	Periodic Table of the Elements; Atomic Structure; Chemical Reactions
	1.1.1

1.2.3
	Emphasize idea of elements reacting in definite proportions to build the understanding that the structure of the atom determines how it bonds and reacts with other atoms.

Moles – not in our standards

Scientific notation skills are important here and used again in Chap. 2, Act. 5
	


	Chapter 2 Activity 4
	Atomic Structure
	1.1.1

1.2.3
	Use to introduce Thomson’s and Rutherford’s models of an atom and basic atomic structure. Emphasize that the grid for the game represents 1 atom, not a substance composed of lots of atoms.
	How could we get a video of the cathode ray tube demonstration since cathode ray tubes are so hard to find?

	Chapter 2

Activity 5
	Atomic Structure
	
	Experience of viewing spectra is important; compare spectra from sunlight and incandescent bulbs; focus on the concept that electrons in an atom are responsible for the colors of light emitted, electrons can occupy different energy levels, and the periodic table groups and lists elements by their energy levels.
Skip the calculations on pp. 101 & 102.
	

	Chapter 1

Activity 8
	Atomic Structure
	1.1.1

1.2.3
	Students do simple flame tests and read how the electrons in the metal atoms absorb heat energy from the flame and give off bright colors. 

Read about Bohr’s Atomic Theory, p. 106
	

	Chapter 2

Activity 6
	Atomic Structure; Periodic Table of the Elements
	1.1.1

1.2.3
	Emphasize patterns in graph of 1st ionization energies and compare to arrangement of elements in periodic table. Skip #6 a-g in the Investigate section.
WA standards do not include s, p, d energy orbitals. Save for Chemistry courses.
	

	Chapter 2

Activity 7
	Atomic Structure; Periodic Table of the Elements 
	1.1.1


	Develop understanding of atomic structure. Look at patterns in Periodic Table. Review ionization energy and electron arrangements.
	Errors in tables on P. 121. The 2nd column should read: Number of electrons fewer than those found in closest noble gas

	Chapter 2

Activity 8
	Atomic Structure; Periodic Table of the Elements
	1.1.1

1.2.3
	Rework lesson  to develop understanding of bonding based on atomic structure. This lesson could use the models developed in previous activity.

Emphasize how atoms bond to form molecules by transferring and/or sharing electrons.

(Note – lesson currently being redesigned)
	Use molecular model kits.

	Chapter 2

Activity 9
	Nuclear Chemistry
	1.1.1

1.3.3
	Emphasize concept of isotopes and radioactive decay; use EarthCom to help teach this

WASL vocabulary includes nuclear energy, fission, fusion, and  force.

Skip Part B: Forces within the Atom
	Use Pennium Lab to study concept of isotopes.


	Periodic Table Game
	Assessment
	1.1.1
	Chapter Challenge to develop a periodic table game

Important activity that allows students to apply and extend their learning very creatively. Reinforces and synthesizes concepts throughout Chapter 2.
	


The following lessons were not part of the SPS Adoption of Active Chemistry. Ninth grade teachers are not expected to teach these activities. The information was gathered as a part of the Chemistry Alignment Project and so is included here.

	Chapter 1 Activity 3
	Mixtures & Solutions (MS)
	1.1.1 (MS)

1.2.3 (MS)
	Skip – these topics covered in MS
	

	Chapter 1

Activity 6
	Physical Properties of Matter
	1.1.1 (MS)
	Skip – done in MS and in Chap. 2 Act. 2
	

	Chapter 1

Activity 7
	Physical Properties of Matter
	
	Skip – revisits properties of matter studied in middle school
	

	Chapter 1 Activity 8
	Chemical Properties of Matter
	1.1.1

1.2.3
	Skip for now and do following Chap. 2 Act. 4
	

	Chapter 1 Activity 9
	Organic Chemistry
	
	Skip - Not in WA standards; more appropriate for Chemistry courses
	

	
	
	
	
	

	Chapter 3

Activity 1
	Physical & Chemical Properties of Matter
	1.1.1 (MS)
1.3.3 (MS)
	Skip - meets MS standards.

Repeats exploratory activities similar to MS activities
	

	Chapter 3 Activity 2
	Chemical Reactions
	1.1.1 (MS)

1.3.3 (MS)
	Skip – activity introduces chemical reactions very simply; repeats activities done in MS
	

	Chapter 3

Activity 3
	Chemical Reactions
	1.2.3
	Review chemical bonding through learning chemical notation
	

	Chapter 3

Activity 4
	Chemical Reactions; Conservation of Matter
	1.2.3

1.3.3
	Review bonding through learning to balance equations.

Reinforce concept of Conservation of Matter during chemical reactions
	


	Chapter 3

Activity 5
	Chemical Reactions; Molecular Motion
	1.1.4

1.2.2
	Describe thermal energy changes in terms of molecular motion and energy transfers and transformations

Exothermic and Endothermic are not WASL vocabulary words.
	

	Chapter 3

Activity 6
	Chemical Reactons; Conservation of Matter
	1.3.3
	Emphasize the factors that affect the rate of physical & chemical changes
	

	Chapter 3

Activities    7 – 8
	Acids & Bases, 
	
	Skip – does not match WA standards
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