Fairview Public Schools

	Grade
	8

	Unit
	Introduction To Chemistry

	Unit Duration
	47-70 Lessons / Days

	Course
	Physical Science

	Overview/Rationale
	Students will understand that science is a body of knowledge and an enterprise that is evidence based and continually extends, refines and revises the information presented.  In this unit of study, students will be introduced to atoms as the building blocks of matter and the fact that mass and energy are conserved during physical and chemical change.  Students will also learn about the organization of the periodic table, how bonding determines the properties of a substance, what determines the properties of a solution and how matter is conserved in a chemical reaction.


			DESIRED OUTCOMES

	NJSL Standards Addressed

	
NJSLS-S  MS- PS1-1   Develop models to describe the atomic composition of simple molecules and extended structure.

NJSLS-S  MS- PS1-2  Analyze and interpret data on the properties of substances before and after the substances interact to determine if a chemical reaction has occurred.

NJSLS-S  MS-PS1-3  Gather and make sense of information to describe that synthetic materials come from natural resources and impact society.

NJSLS-S  MS-PS1-5   Develop and use a model to describe how the total number of atoms does not change in a chemical reaction. 

NJSLS-S  MS-ETS1-1  Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

NJSLS-S  MS-ETS1-2  Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.

NJSLS-S  MS-ETS1-3  Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.

NJSLS-S  MS-ETS1-4  Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.


			Technology Standards Addressed

	
Understand and use technology systems
 8.1.8.A.1
 Demonstrate knowledge of a real world problem using digital tools.
Select and use applications effectively and productively.
8.1.8.A.2
Create a document (e.g. newsletter, reports, personalized learning plan, business letters or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory.
8.1.8.A.4
Graph and calculate data within a spreadsheet and present a summary of the results
8.1.8.A.5
Create a database query, sort and create a report and describe the process and explain report results.


	In this unit, the following 21st Century Themes & Skills are addressed:

	

Check all Themes that apply
	Indicate whether these skills are:
E- Encouraged, T- Taught, or A-assessed
In this unit by marking E, T, or A on the line before the appropriate skill.

	
T,E
	
Global Awareness
	T,E
	
Creativity and Innovation

	
T,E
	
Environmental Literacy
	T,A
	
Critical Thinking

	T
	
Health Literacy
	T,A

	
Problem Solving

	E
	
Civic Literacy
	E
	
Communication

	T
	
Financial, Economic, Business, and Entrepreneurial Literac
	T,E,A
	
Collaboration


	Interdisciplinary Connections

	ELA/Literacy -

RST.6-8.1   Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. (MS-PS1-3)
RST.6-8.7  Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-PS1-5)
WHST.6-8.8   Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-PS1-3)	

Mathematics -

MP.2  Reason abstractly and quantitatively. (MS-PS1-5)
MP.4  Model with mathematics. (MS-PS1-5)


Science and Engineering Practices - 

Developing and Using Models

Modeling in 6–8 builds on K–5 and progresses to developing, using and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop a model to predict and/or describe phenomena.  NJSLS-S (MS-ETS1-1),(MS-ETS1-2)

Analyzing and Interpreting Data

Analyzing data in 6–8 builds on K–5 and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to determine similarities and differences in findings. NJSLS-S (MS-ETS1-3)

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific knowledge, principles, and theories.
Undertake a design project, engaging in the design cycle, to construct and/or implement a solution that meets specific design criteria and constraints. NJSLS-S (MS-ETS1-4)

Asking Questions and Defining Problems

Asking questions and defining problems in grades 6–8 builds on grades K–5 experiences and progresses to specifying relationships between variables, and clarifying arguments and models.
Define a design problem that can be solved through the development of an object, tool, process or system and includes multiple criteria and constraints, including scientific knowledge that may limit possible solutions. NJSLS-S (MS-ETS1-1)


	
Key Terms




	Matter, chemistry, substance, physical property, chemical property, element, atom, chemical bond, molecule, compound, chemical formula, mixture, weight, mass, International System of Units, volume, density, physical change, chemical change, law of conservation of mass, temperature, thermal energy, endothermic change, exothermic change, chemical energy, solid, crystalline solid, amorphous solid, liquid, fluid, surface tension, viscosity, gas, pressure, melting, melting point, freezing, vaporization, evaporation, boiling, boiling point, condensation, sublimation, Charles Law, directly proportional, Boyle’s Law, inversely proportional, atom, electron, nucleus, proton, energy level, neutron, atomic number, isotope, mass number, atomic mass, periodic table, chemical symbol, period, group, metal, luster, malleable, ductile, thermal conductivity, electrical conductivity, reactivity, corrosion, alkali metal, alkaline earth metal, transition metal, nonmetal, diatomic molecule, halogen, noble gas, metalloid, semiconductor, radioactive decay, nuclear reaction, radioactivity, alpha particle, beta particle, gamma ray, half-life, radioactive dating, tracer, valence electron, electron dot diagram, chemical bond, ion, polyatomic ion, ionic bond, ionic compound, chemical formula, subscript, crystal, covalent bond, molecule, double bond, triple bond, molecular compound, nonpolar bond, polar bond, metallic bond, alloy, reactant, product precipitate, chemical equation, open system, closed system, coefficient, synthesis, decomposition, replacement, activation energy, concentration catalyst, enzyme, inhibitor, solution, solvent, solute, colloid, suspension, dilute solution, concentrated solution, solubility, saturated solution, acid, corrosive, indicator, base, hydrogen ion, hydroxide ion, ph scale, neutralization, salt, 




	Student Learning Objectives (SLO) 

	
The student will :

1. Identify the properties used to describe matter.
2. Describe what makes up matter.
3. Describe the properties of a mixture.
4. Describe the units used to measure mass and volume.
5. Explain how to determine the density of a material.
6. Explain what a physical change is.
7. Explain what a chemical change is.
8. Describe how energy changes when matter changes.
9. Describe the motion of particles in solids, liquids and gases.
10. Explain what happens to a substance during changes between solid and liquid.
11. Explain what happens to a substance during changes between liquid and gas.
12. Explain what happens to a substance during changes between solid and gas.
13. Describe how atomic theory developed.
14. Describe the modern model of the atom.
15. Explain how Mendeleev discovered the pattern that led to the periodic table.
16. Identify the data about elements found in the periodic table.
17. Explain how the periodic table is useful.
18. Summarize the properties of metals.
19. Describe how metals are classified in the periodic table.
20. Summarize the properties of nonmetals.
21. Describe the families that contain non metals.
22. Describe what happens to an atom during radioactive decay.
23. Identify the types of particles and energy produced by radioactive decay.
24. Describe how radioactive isotopes are useful.
25. Explain what determines an element’s chemistry.
26. Explain how ions form.
27. Explain how the formulas and names of ionic compounds are written.
28. Identify the properties of ionic compounds.
29. Describe how atoms are held together in a covalent bond.
30. Identify properties of molecular compounds.
31. Explain how bonded atoms become partially charged.
32. Identify properties of metals.
33. Explain how changes in matter can be described.
34. Identify ways to tell that a chemical reaction has occurred.
35. Identify the information included in a chemical reaction.
36. Explain how mass is conserved during a chemical reaction.
37. Identify three categories of chemical reactions.
38. Explain how activation energy is related to chemical reactions.
39. Identify factors that affect the rate of a chemical reaction.
40. Identify how mixtures are classified.
41. Describe how a solution forms.
42. Describe how to change concentration.
43. Identify the factors that affect the solubility of a substance.
44. Describe the properties of acids and bases.
45. Identify the types of ions acids and bases form in water.
46. Describe what happens in a neutralization reaction.


	Instructional Strategies

	
Unit openers
Organized note taking and strategies
Open ended analytical, critical thinking questions
Constructed response questions
Labs and interactive activities.
Reflections and discussions
Reading and applications from textbook
Technology based activities.

	Essential Questions

	
1. How is matter described?
2. Why does a substance change states?
3. How is the periodic table organized?
4. How can bonding determine the properties of a substance?
5. How is matter conserved in a chemical reaction?
6. What determines the properties of a solution?

	Enduring Understandings

	1. Matter is all around us in our world and can be classified, measured and changed.
2. Atoms are the building blocks of matter.
3. Matter can undergo physical and chemical change.
4. Mass and energy are conserved during physical and chemical changes.
5. The periodic table organizes the elements found on Earth.
6. The understanding of the periodic table has led scientists in their creation of new substances, objects and solutions that can be used in everyday life.
7. The use of atoms, bonding and the periodic table has enabled scientists to enhance life  on Earth.
8. Chemical changes can be observed, described through chemical equations and controlled.
9. Solutions are mixtures that can be made up of solids, liquids and gases.
10. A solution can be described in terms of the amount of solute dissolved in a given amount of solvent by using the terms dilute and concentrated.
11. Acids and bases are found in foods, medicines, the human body, manufacturing and industrial processes.


	Assessments

	
Informal observations
Formative and summative assessments
Homework and classwork assignments
Cooperative learning assignments
Lab completion
Computer, iPad based activities
Unit projects
Pre and post assessments
Project based assessment with rubrics




	Differentiated Activities

	
Enrichment


	[bookmark: _gjdgxs]Conduct research and provide presentation of cultural topics.  
Design surveys to generate and analyze data to be used in discussion.
Debate topics of interest / cultural importance
Authentic listening and reading sources that provide data and support for speaking and writing prompts.
Exploration of art and/or artists to understand society and history.  
Implement RAFT Activities as they pertain to the types / modes of communication (role, audience, format, topic).  
Anchor Activities 
Use of Higher Level Questioning Techniques
Provide assessments at a higher level of thinking


	
ELL
	
Modified Assignments
Use testing and portfolio assessment
Native Language Translation (peer, online assistive technology, translation device, bilingual dictionary)
Repeat, rephrase, paraphrase key concepts and directions
Extended time for assignment completion as needed
Highlight key vocabulary
Define essential vocabulary in context
Use graphic organizers, visuals, manipulatives and other concrete materials
Use gestures, facial expressions and body language
Read aloud
Build on what students already know and prior experience



	

Special Education


	Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of class notes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Teachers will check/sign student agenda daily
Student requires use of other assistive technology device


Modifications for Homework and Assignments
Implement RAFT activities as they pertain to the typical Extended complete assignments.
Student requires more complex assignments to be broken up and explained in smaller units, with work time to  be submitted in phases.


Provide the student with clearly stated (written) expectations and grading criteria for assignments. es / modes of communication (role, audience, format, topic).


Modifications for Assessments
Extended time on classroom tests and quizzes.
Student may take/complete tests in an alternate setting as needed.
Restate, reread, and clarify directions/questions
Distribute study guide for classroom tests.
Establish procedures for accommodations / modifications for assessments.




	At-Risk
(Intervention)
	Modifications for Classroom
Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of classnotes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Extra textbooks for home.
Student may request books on tape / CD / digital media, as available and appropriate.  
Assign a peer helper in the class setting
Provide oral reminders and check student work during independent work time
Assist student with long and short term planning of assignments

Encourage student to proofread assignments and tests
Provide regular parent/ school communication
Teachers will check/sign student agenda daily
Student requires use of other assistive technology device

Modifications for Homework and Assignments
Extended time to complete assignments.
Student requires more complex assignments to be broken up and explained in smaller units, with work to be submitted in phases.
Provide the student with clearly stated (written) expectations and grading criteria for assignments. 
Implement RAFT activities as they pertain to the types / modes of communication (role, audience, format, topic).

Modifications for Assessments
Extended time on classroom tests and quizzes.
Student may take/complete tests in an alternate setting as needed.
Restate, reread, and clarify directions/questions
Distribute study guide for classroom tests.
Establish procedures for accommodations / modifications for assessments. 
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	Resources

	Student 
Resources



	Pearson Interactive Science : Introduction to Chemistry
   MyScienceOnline.com
      Untamed Science Video
      Planet Diary
      Interactive Art
      Art in Motion
      Virtual Lab
      Real World Inquiry

	Teacher
Resources



	
Pearson Interactive Science : Introduction to Chemistry
Pearson Teacher Resources
Teacher video library
Discovery Education
Internet resources : Edmodo, iPad Apps, YouTube video, Khan Academy
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