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PERTH AMBOY PUBLIC SCHOOLS 
This document was developed and board approved as part of a district initiative to write and revise curricula in an effort to ensure they are properly aligned with the Common Core State Standards (CCSS) and the New Jersey Core Curriculum Content Standards (NJCCCS) as it applies to all core content areas and grade levels.  Special emphasis was placed on identifying power standards and career and college readiness skills so that students are exposed to the critical skills that they must develop at each grade level and throughout their K-12 educational experience. It is the expectation that this document is used at the classroom level as a guide to address skills that are essential to ensure endurance, leverage, and readiness for the next level of learning among all students. While the teaching of the identified critical skills is nonnegotiable, the curriculum guides offer suggested assessments and learning activities that teachers may use to address the essential skills when teaching. The curriculum guides are not prescriptive in nature but rather serve as a resource that identifies critical skills and offers a menu of enduring understandings, essential questions, assessments, vocabulary, teaching activities, and differentiation options that new and seasoned staff members can use to facilitate teaching and learning.

This document also contains important information on the Common Core State Standards and the PARCC Assessment as a quick reference for educators in all content areas and grade levels. 
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· Next Generation Science Standards

PERTH AMBOY PUBLIC SCHOOLS

Chemistry
POWER STANDARDS

“Given the limited time you have with your students, curriculum design has become more and more an issue of deciding what you won’t teach as well as what you will teach. You cannot do it all. As a designer, you must choose the essential.” (Heidi Hayes Jacobs, 1997)

Power Standards are a subset of subset of the complete list of standards/indicators for each grade and each subject. They represent the “safety net” of indicators that students must learn prior to exiting current grade level. While all standards and indicators are of equally important, it is critical to narrow the standards and indicators by distinguishing the “essentials ones”
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Source: http://www.corestandards.org/
The Common Core State Standards (CCSS)

Building on the best of existing state standards, the Common Core State Standards provide clear and consistent learning goals to help prepare students for college, career, and life. The standards clearly demonstrate what students are expected to learn at each grade level, so that every parent and teacher can understand and support their learning.

The standards are:

1. Research and evidence based

2. Clear, understandable, and consistent

3. Aligned with college and career expectations

4. Based on rigorous content and the application of knowledge through higher-order thinking skills

5. Built upon the strengths and lessons of current state standards

6. Informed by other top-performing countries to prepare all students for success in our global economy and society

According to the best available evidence, the mastery of each standard is essential for success in college, career, and life in today’s global economy.

…With students, parents, and teachers all on the same page and working together toward shared goals, we can ensure that students make progress each year and graduate from high school prepared to succeed in college, career, and life…

The standards focus on core concepts and procedures starting in the early grades, which gives teachers the time needed to teach them and gives students the time needed to master them. 

The standards draw on the most important international models, as well as research and input from numerous sources, including educators from kindergarten through college, state departments of education, scholars, assessment developers, professional organizations, parents and students, and members of the public. 

Because their design and content have been refined through successive drafts and numerous rounds of state feedback, the standards represent a synthesis of the best elements of standards-related work in all states and other countries to date.

For grades K-8, grade-by-grade standards exist in English language arts/literacy and mathematics. For grades 9-12, the standards are grouped into grade bands of 9-10 grade standards and 11-12 grade standards. 

While the standards set grade-specific goals, they do not define how the standards should be taught or which materials should be used to support students. States and districts recognize that there will need to be a range of supports in place to ensure that all students, including those with special needs and English language learners, can master the standards. It is up to the states to define the full range of supports appropriate for these students. 

No set of grade-specific standards can fully reflect the great variety of abilities, needs, learning rates, and achievement levels of students in any given classroom. Importantly, the standards provide clear signposts along the way to the goal of college and career readiness for all students.


PERTH AMBOY PUBLIC SCHOOLS
Course Description

Chemistry is designed for students with a sound background in science and mathematics, as well as an interest in continuing with post secondary studies at a four year college or university. This course meets six periods a week and has a formal two period lab as part of the instructional process. There is a strong emphasis on laboratory work requiring the following: the utilization of problem-solving, inquiry, and decision making skills; the ability to formulate usable questions and hypotheses from which experiments are planned and conducted, utilizing approved safe laboratory methods to provide data and results demonstrating scientific integrity and accuracy; the ability to incorporate historical perspectives, scientific theory, skepticism, and a sharing of knowledge, ideas and beliefs through various means of communication. The scope of the course includes composition and properties of substances and mixtures, chemical reactions and bonding, periodic law and the periodic table of the elements, atomic theory, historical perspectives and subatomic organization, stoichiometry, the gas laws and the behavior of gases, and acids, bases, titrations, and neutralization reactions.
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Syllabus 
Upon completion of the course, the student should have a clear understanding of the history of chemistry, the scientific approach to problem solving (scientific method), the structure of the atom, how atoms form substances, the relationship between matter and the interaction between forms of matter, and an understanding of laboratory safety.  
Text:  There is not a textbook assigned for this course but one can be used as supplementary material. . Students will get familiar with The PSI Program. www.NJCTL.org.
Required Materials:

Pens  and  Pencils

3 Packets.  The Unit presentation (White). The unit Class work and Homework (Green) and The review for End of the unit test (Blue).

Calculators.

Lab Safety Contract ( Signed for the parents of guardian ). Due the first week of school.

Class Format:     This course is a college prep course. This means that it will be both challenging and rewarding.  An array of methods will be used to maximize your learning opportunities. These will include lectures, demonstrations, laboratory exercises, large and small group discussions, computer usage and research. At the end of each unit, a major test will be given. 

It is very important that every student has the opportunity to learn in this class. For this reason, respect for each member of the class is imperative. Any act that disrupts the flow or purpose of the class will not be tolerated. Guidelines for behavior and the consequences are found in your student handbook.

	1st Quarter
	3rd Quarter

	Science process and dimensional analysis, Problem solving.
Techniques and Lab Safety

Matter

Atomic structure and properties
Quantum Numbers

	Chemical names and formulas.

Chemical reactions/equations

Stoichiometry 
Behavior of gases


	2nd Quarter
	4th Quarter

	Periodic Table 

Patterns in the properties of elements

Periodicity

Electron Configuration

Bonding (Ionic and Covalent)
Mole Calculations
	Solutions

 Thermochemistry

Introduction to Acids and Bases

Introduction to Kinetics

Introduction to Equilibrium


Grading System:   Your grade is based on The PSI grading system. There are only four forms of evaluation:
Quiz, quest, test and laboratory, as follow:
Quiz: 0-25 points.   It means: Up to 25 points.   Using: 0.25 curved, at least 2 or more  per unit.
Quest: 0 – 50 points.  It means Up to 50 points  Using: 0.50 curved, at least 1 or more per unit.
End of the unit test: 0-100 points. Using : 0.75 curved, at least  1 per unit.
Lab/Lab report : 0-25 points.  It means Up to 25 points.  Using: 0.00 curved, at least 1 per each laboratory activity.
Retake/Redo Policy:

Any student who has failed an assignment may retake it if the student has provided he/her have met homework completion requirements.(Failure to complete more than 1 homework assignment will result in loss of privilege to complete assignment corrections for that unit).    Is encouraged that each assignment failed or missing  must be completed within a week of the original assignment  

Chemistry - Pacing Guide

	PACING GUIDE

	Unit/Topic/Skill
	Suggested Time Frame
	Notes

	1/Traditional Areas of Study

Chemistry/
	September: Week #2. 

3 Periods.
	Division of Chemistry: 

Inorganic, organic, analytical, physical and biochemistry

	1/Problem Solving in Chemistry/
	September: Week #3
3 Periods
	Steps to solve a problem.

Deduct variables of a general equation

Significant Figures 

Scientific Notation.

	2/Atomic Structure/ 
	September: Week #4
6 Periods


	Atomic Structure

The Wave Nature of Light. The Double slit Experiment

Photons and the photoelectric effect.
The Atomic Models.

	2/ Atomic Structure/
	October : Weeks #1 & #2
12 Periods
	            Atomic Structure

Neutral atoms, Ions: Cations & Anions, Isotopes, and  Average Atomic Mass

	3/Quantum Numbers 
	October: Weeks  #3 & #4
12Periods

	Physics and the Quantum Mechanical Model:

The Quantum Numbers

Light Behavior and Energy

	4/The Periodic Table
	November: Weeks #2 & #3
12 periods


	The Periodic Table:

Organizing  and classifying the Elements.

Electron Configuration.
Periodic Properties:

Atomic Size, Ionic Size, Ionization Energy,  Electronegativity

	5/Ionic Bonding/
	November: Week #4 

December: Week #1 

12 Periods
	Ionic Bonding:

Ionic Bonds and Ionic compounds

Naming and writing formulas

	6/Covalent Bonding.
7/ VSPER Theory
	December : Week #2
6 Periods

December : Week #3

6 Periods


	Covalent Bonding:

Covalent bonding and covalent compounds. Naming and writing formulas.

VSPER Theory

	8/ Mole Calculations
	January: Week #2
6  Periods
	The Mole:

Mole-Particles, Mole-Mass, & Mole-Volume Relationship.



	8/Mole Calculations/
	January: Week #3

6 Periods
	The Mole:

Mole-Particles, Mole-Mass, & Mole-Volume Relationship.



	8/Mole Calculations/


	January : Week #4
6 periods
	Percentage Composition.

Empirical Formula, Molecular Formula

	9/ Chemical Reactions/


	February: Week #1 & 2
12 periods
	Chemical Reactions:

Identifying and balancing Chemical Reactions.

.

	9/ Chemical Reactions/


	February: Week #3
12 Periods
	Chemical Reactions:

Predicting the product(s) of chemical reactions.



	10/ Stoichiometry/ 


	February: Week #4

March: Week #1

12 periods
	Stoichiometry:

Particles-Particules calculations.

Mol-Mol calculations.

Mass-Mass calculations.
Volume-Volume calculations.



	10/ Stoichiometry
	March: Week #2 & Week #3
12 Periods
	Stoichiometry:

Particles-mol-mass-volume calculations.

Mixed problems.

Limiting Reagent

Percent Yield..


	11/ Gases
	March: Week #4

6 Periods
	Gases:

Properties of Gases.

The Gas Laws. 
Dalton’s Gas Law.

	11/ Gases
	April: Week #2
6 Periods
	Gases:

The Ideal Gas Law.
Gas Density and Molar Mass.

Graham’s Law.

Kinetic Molecular Theory 

	12/ Solution 


	April: Week #3
6 Periods


	Solutions:

Properties of solutions.

Concentration of Solutions.



	12/ Solutions

	April: Week #4 
6 Periods

	Colligative Properties of Solutions.


	13/ Thermochemistry 
	April: Week #5

May: Week #1

12 Periods
	Thermo-chemistry:
Exothermic Process Vs  Endothermic process.

Specific heat.

Calorimetry..

	13/ Thermochemistry
	May: Week #2 & #3
12 Periods
	Thermochemistry:

Enthalpy changes during chemical reactions

Enthalpy of phase changes                    (Ex. H2O, CO2)

Hess’ Law of Heat Summation.



	14/ Thermodynamics

	May: Week #4
6 Periods
	Thermodynamics:

Entropy’s Law.

Entropy of reactions.

Gibbs Free Energy and Spontaneity


	15/Introduction to

 Equilibrium

	June: Week #1

6 Periods
	Equilibrium:

Ka   and  Kp


	Review for Final Exam/ 


	June: Week #2 & Week #3
12 Periods.
	All content Knowledge
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Chemistry
CURRICULUM GUIDES


PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th/11th 

	Topic/Concept/Skill 
	Traditional Areas of Study Chemistry. Division of Chemistry Inorganic, organic, analytical, physical and biochemistry.
	Time Frame
	1 week
September

Week #2

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the importance of chemistry study and the various fields within the subject.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.2 B 1-3; 5.6 A 1-8; 5.3 A1; D1; 5.2 B 1-3; 5.3 A 1; 5.1 A 1-4.

Common Core State Standards
· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing: CCSS.ELA-LITERACY.WHST.11-12.2.A.; CCSS.ELA-LITERACY.WHST.11-12.1.B.; CCSS.ELA-LITERACY.WHST.11-12.1.C. ;CCSS.ELA-LITERACY.WHST.11-12.2; CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D; CCSS.ELA-LITERACY.WHST.11-12.2.E; 
CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· Chemistry is defined as the study of matter and its interactions, and is also known as the “Central Science” because of its influence on the study of all other sciences.
· Chemistry is a broad category of science, and can be further divided into specific areas of study, some of which overlap with other scientific disciplines such as Biology and Physics


	· Why is the scope of chemistry so vast?
· What are five traditional areas of study chemistry?

· How are pure and applied chemistry related? 

· What are the three general reasons to study chemistry?

	 Student Objectives

	Students will be able to :
· Identify five traditional areas of study in chemistry

· Relate pure chemistry to applied chemistry.

· Describe the evidence for the dual nature of electromagnetic radiation.



	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Students complete problems on class work /Homework guides provide by Chemistry Textbook. (QUIZ).

· 
	·  End of the unit test.

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 
· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets
· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Chemistry, organic chemistry, inorganic chemistry, biochemistry, analytical chemistry, physical chemistry, pure chemistry, Applied chemistry, technology.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  
 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.
· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections
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	Content Area
	Chemistry 
	Grade Level
	10th /11th 

	Topic/Concept/Skill 
	Measurements and Their Uncertainty/Scientific Measurements/ Report  Scientific Measurements Correctly, constructing and Interpreting graphs
	Time Frame
	1 Week
September Week #3

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the importance of measurement in the study of chemistry.

	Desired Results

	Critical Content Standards

	·  NJCCCS: 4.1.12B; 4.2.12.D.2; 4.2 12 D 2.1; 4.3 12.B.2.1; 4.3.12C1.1.4
· Next Generation Science Standards: PS1.A; PS1-2; PS1-3;  PS1-8; PS4 1-3; PS 4-5;    PS2.B;  PS4.A; PS4.B; PS4.C.
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· Measurements give scientists valuable information  that allow them to formulate ideas about how systems work.
· All measurements have a margin of error that leads to some level of uncertainty
	· How do measurements relate to science?  
·  How do you evaluate the accuracy and precision? 
· Why must measurements be reported to the correct number of significant figures? 
· How does the precision of a calculated answer compare to the precision of the measurement used to obtain it?

	 Student Objectives

	Students will be able to:

·  Distinguish between the accuracy, precision, and error of a measurement.
· Identify the number of significant figures in a measurement and in the result of a scientific calculation.


	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by AP Chemistry Textbook. (QUIZ).

· Review relevant A P exam, sample of answer questions on AP Exams, to prepare students for the AP Exam. (QUIZ)

·  Review assigned laboratory reports with measurement results on on AP Central materials. (QUIZ)
	· End of the unit test.

	Teaching and Learning, Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Measurement, Scientific notation, Accuracy, Precision,  Accepted value, Experimental value, Error in a measurement,  Percent Error in a measurement, Significant figures, Density, Mol 

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts. 

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections
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	Content Area
	Chemistry  
	Grade Level
	10th /11th 

	Topic/Concept/Skill 
	The International System of Units /Mass, volume, temperature, energy, etc.   / Convert between units.
	Time Frame
	1 week
September Week #4

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the importance of the International System of Units and the skills to convert between units.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.1.12.A.1-3 ; 5.1.12.B.1-4; 5.1.12.C.1-3; 5.1.12.D.1-3
· Next Generation Science Standards: PBS.B; PS1; PS1-3; PS2-6
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	The students will understand that:

· Science is a systematic approach to building and organizing knowledge about the universe which can then be applied to develop new technology. 
· Scientific method and technology will aid in collecting evidence to develop scientific ideas and explanations necessary for building scientific knowledge. 
· Mathematics is the language of science used as a tool to model different objects, events and relationships in the natural world.  
· Scientific measurements need to be reported using the International System of Units and expressed based on the precision of the tools used. 

· Appropriate use of laboratory equipment and safety precautions must always be followed in a physics classroom.
	·  Which SI units do chemists commonly use?
· What metric units are commonly used to measure chemical quantities?

· Why is it important to have a standard unit of measurement?

· Why is accurate measurement important in chemistry?


	 Student Objectives

	Students will be able to:

· List the Standards International Units of measurement and common and uncommon Standards International prefixes.
· Distinguish between the mass and weight of an object.

· Distinguish among units of mass, volume , temperature and  energy.



	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Review AP Central Material  about scientific Measurements (Quiz)
	· End of unit test (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	International System of Units (SI), Meter (m), Liter (L), Mass (Kg),  Weight (N),  Celsius scale (oC),  Kelvin scale (K),   Absolute zero (K),  Joule (J),  Calorie (Cal)/ refer to food,  calorie (cal)/ refer to energy.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented 

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th /11th 

	Topic/Concept/Skill 
	The Structure of Matter (1)/Atomic Structure and Periodicity. Quantum Numbers and Periodic Table/ Working with equations, predict trends, comparing element's properties.
	Time Frame
	2 Weeks
October 

Weeks #1 

& #2

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the structure of matter and the periodic table’s organization.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.6 A 1; 5.6 A 1-3;  5.6 A5-6; 5.6 A 7-8;  5.2 B 1-3.
· Next Generation Science Standards: PS1.A; PS1-2; PS1-3;  PS1-8; PS4 1-3; PS 4-5;    PS2.B;  PS4.A; PS4.B; PS4.C.
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will  understand that:

· the atoms of each element have the unique structures arising from interactions between electrons and nuclei.
	· What makes an element different from another?
· How do you find the numbers of neutrons in an atom?

· How do isotopes of an element differ?

· How do you calculate the atomic mass of an element?

· Why is a periodic table useful?

· What does the quantum mechanical model determine about the electrons in an atom?

· How do sub-levels of principal energy levels differ?

· What are the rules for writing the electron configurations of elements?

· Why do actual electron configurations for some elements differ from those assigned using the Aufbau principle?

· How are the wavelength and frequency of light related?
· What causes atomic emission spectra?

· How is the frequency of light an atom emits related to changes of electron energies?

· How do quantum mechanics differ from classical mechanics?

	 Student Objectives

	Students will be able to:

· Connect the number of particles, moles, mass, and volume of substances to one another, both qualitatively and quantitatively.
· Predict and/or justify the trends in atomic properties based on location on the periodic table and /or the quantum mechanical model.

· Justify with evidence the arrangement of the periodic table and apply periodic properties to chemical reactivities.

· Describe the energies and positions of electrons according to the quantum mechanical model.
· Describe how the shapes of orbitals related to different sub-levels differ. 

· Describe how to write the electron configuration of an atom.

· Explain why the actual electron configurations for some elements differ from those predicted by the Aufbau principle.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI AP Program. (QUIZ).
· Assign relevant A P exam  sample questions to prepare students for the AP Exam. (QUIZ)
· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Atom, Dalton’s atomic theory, , electrons, protons, neutrons, nucleus,atomic number, mass number, isotopes, atomic mass unit (amu), atomic mass, periodic table period, group, energy levels, quantum, quantum mechanical model, atomic orbital, electron configurations, Aufbau principle, Pauli exclusion principle, Hund’s rule, amplitude, wavelength, frequency, hertz, electromagnetic radiation, spectrum, atomic emission spectrum, ground state photons, Heisenberg uncertainty principle.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented 

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections
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	Content Area
	Chemistry  
	Grade Level
	10th /11th 

	Topic/Concept/Skill 
	The Structure of Matter (2)
Solutions/ Preparing solutions/ Calculating: Molarity, Normality, Molar Fraction.

 Colligative Properties/


	Time Frame
	2 Weeks:
October

Weeks #3 & #4

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on solutions and molarity.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.6 A 4-8;  5.7 A 1-8;  5.7 B 1-4;  5.7 A 1-8;  5.1 A 1-4;  5.1 B 1-2;  5.2 B;  5.1 C;  5.3 A;  5.3 B;  5.3 C 
· Next Generation Science Standards: PS1-5

· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· matter can be described by its physical properties.
· the physical properties of a substance generally depend on the spacing between the particles (atoms, molecules, ions) that make up the substance and the forces of attractions among them.
	· What factors determine the rate at which a substance dissolves?

· How is solubility usually expressed?

· What conditions determine the amount of solute that will dissolve in a given solvent?

· What are the six ways of expressing the concentration of a solution?

· How do you calculate the molarity, molality, normality , molar fraction, and parts per million of a solution?
· What effect does dilution have on the total moles of solute in solution?

· What are the three colligative properties of a solution?
· What factor determines the amount by which a solution vapor pressure, freezing point, and boiling point differ from those properties of the solvent?

	 Student Objectives

	Students will be able to:

· Identify the factors that determine the rate at which a solute dissolves.
· Identify the factors that determine the mass of solute that will dissolve in a given mass of solute.

· Describe the effect of dilution on the total moles of solute in solution.

· Define percent by volume and percent by mass solutions.

· Solve problems related to the molarity, molality, normality and the molar fraction of a solution.
· Describe how freezing- point depression and boiling-point elevation are related to molarity.



	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI AP Program. (QUIZ).

· Assign relevant A P exam  sample questions to prepare students for the AP Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· End of the unit test (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Saturated solution, solubility, unsaturated solution, miscible, immiscible, supersaturated solution, Henry’s law,concentration, dilute solution concentrated solution, molarity, molality, normality, molar fraction, parts per millions,  colligative property, freezing-point depression, boiling-point elevation, molal freezing- point depression, molal boiling-point elevation

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented 

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections
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	Content Area
	Chemistry
	Grade Level
	10th / 11th 

	Topic/Concept/Skill 
	Bonding and Intermolecular Forces (PART 1) /Bonds: Ionic and Covalent Bonds/Distinguish between metals and  non-metals.
	Time Frame
	2 Weeks:
November Weeks #1 & 2

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the importance of bonding and intermolecular forces.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.6 1-8; 5.6 A 4; 5.6 A7
· Next Generation Science Standards: PS1-1; PS1-3; PS2-6

· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· force of attraction between particles (including  the noble gases and also different parts of some large molecules) are important in determining many macroscopic properties of a substance, including how the observable physical state changes in temperature.
	· How are cations and anions formed?
· What are the properties of ionic and  molecular compounds?

· How can you model the valence electrons of metal and nonmetal atoms?

· Why are alloys important?

· How are the melting points and boiling points of ionic compounds different  from those molecular compounds?

· What information does a molecular formula provide?

· How do electron dot structures represent shared electrons?
· What are some exceptions to the octet rule?

	 Student Objectives

	Students will be able to:

· Explain how the octet rule applies to atoms of metallic and nonmetallic elements.
· Describe how electrons interact to form ionic and molecular compounds and identify the exceptions to the octet rule.

· Explain the electrical change of an ionic compound.

· Model the valence electrons of metal and nonmetal atoms.

· Describe the arrangement of atoms in a metal and in a nonmetal.

· Explain the importance of alloys.

· Distinguish between the melting points and boiling points of ionic and molecular compounds.

· Distinguish among  an ionic, a covalent and a coordinate bond and how the strength of a covalent bond is related to its bond dissociation energy.


	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI AP Program. (QUIZ).

· Assign relevant A P exam  sample questions to prepare students for the AP Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Valence electron, electron dot structures, octet rule, halide ions, ionic compounds, ionic bonds,monoatomic ions, polyatomic ions, molecule, diatomic molecule, molecular compounds, covalent bonds,  chemical formula, formula unit, coordination number, metallic bonds, alloys, single covalent bond, double covalent bond, triple covalent bond, coordinate covalent bond, unshared pair  of electrons.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit:http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented 

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 


	Notes-Observations-Reflections
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	Content Area
	Chemistry 
	Grade Level
	10th /11th 

	Topic/Concept/Skill 
	Bonding and Intermolecular Forces (Part 2)/ Hybridization , VSPER Theory, Resonance/ Molecular Geometry, drawing molecules and valence electrons.
	Time Frame
	2 Weeks:
November Weeks #3 & #4 

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on determining the shape of molecules based on their components. 

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.6 1-8; 5.6 A 4; 5.6 A7

· Next Generation Science Standards: PS1-1; PS1-3; PS2-6
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· the strong electrostatic forces of attractions holding atoms together in a unit are called chemical bonds.
	·  How are atomic and molecular orbitals related?
· How does VSEPR theory help predict the shapes of molecules?

· In what ways are orbital hybridization useful in describing molecules?
· How do electronegativity values determine the charge distribution in a polar bond?
· What happens to polar molecules between a pair of oppositely charged metal plates?
· How do intermolecular attractions, compare with ionic and covalent bonds?
· Why do network solids have high melting points?

	 Student Objectives

	Students will be able to:

· Describe the relationship between atomic and molecular orbitals. 
· Describe how VSEPR theory helps to predict the shapes of molecules.

· Identify ways in which orbital hybridization is useful in describing the molecules.

· Describe how electronegativity values determine the distribution of charge in a polar molecule.

· Describe what happens to polar molecules when they are placed between oppositely charged metal plates.

· Evaluate the strength of intermolecular attractions compared to strength of ionic and covalent bonds.

· Identify the reason why network solids have high melting points.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI AP Program. (QUIZ).

· Assign relevant A P exam  sample questions to prepare students for  the AP Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· End of the unit test (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Molecular orbitals, bonding orbital, sigma bond, pi bond, VSEPR theory, Hybridization, nonpolar covalent bond, polar covalent bond, polar bond, polar molecule dipole,Van Der Waals forces, dipole interactions, dispersion forces, hydrogen bonds network solids.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented


	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	The Mole: A measurement of Matter. 
	Time Frame
	One week 
December Week#1

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the importance of the mole as it pertains to chemistry

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.3 A1; 5.3 C 1; 5.1 B 1-2; 5.2 B1-3
· Next Generation Science Standards: PS1-7
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· units are needed to quantify matter.

· Counting, measuring the mass or measuring the volume are ways to determine how much material is present.

· The mole is the chemist’s invaluable unit for specifying the amount of a material.
· The mole is an essential concept to understanding the mechanisms of chemistry.

· Chemists use the mole to ensure that they measure the correct amount of reacting material.


	· What are the methods of measuring the amount of something?
· How is Avogadro’s number related to a mole of any substance?
· How is the atomic mass of an element related to the molar mass of an element?

· How is the mass of a mole of a compound calculated?



	 Student Objectives

	Students will be able to:

·  Describe methods of measuring the amount of substance.
· Define Avogadro’s number as it relates  to a mole of a substance.

· Distinguish  between the atomic mass of an element and its molar mass.

· Describe how the mass of a mole of a compound is calculated.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI AP Program. (QUIZ).

· Assign relevant A P exam  sample questions to prepare students for the AP Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Mole, Avogadro’s Number; representative particulars; molar mass.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Mole-Mass and Mole-Volume relationships
	Time Frame
	One week 

December Week#2

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the relationship between moles, mass, and volume.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.3 A1; 5.3 C 1; 5.1 B 1-2; 5.2 B1-3

· Next Generation Science Standards: PS1-7

· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· atoms and molecules are extremely small particles and units are needed to more easily discuss

· atoms represent quantities of matter that exist and react with other substances.

· Atoms and molecules interact and react in measurable, proportional and quantifiable ways.

· Concentrations can be expressed in multiple ways to reflect or represent the purity of materials.


	· How do you convert the mass of a substance to the number of moles of the substance?
· What is the volume of a gas at STP?

	 Student Objectives

	Students will be able to: 
· Describe how to convert the mass of a substance to the number of moles of a substance, and moles to mass.

· Identify the volume of a quantity of gas at STP?


	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Avogadro’s hypothesis, standard temperature and pressure (STP), molar volume

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Percent Composition and Chemical Formulas.
	Time Frame
	One week 

December Week#3

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on percent composition and chemical formulas.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.3 A1; 5.3 C 1; 5.1 B 1-2; 5.2 B1-3

· Next Generation State Standards: PS1-7

· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· Millions of chemical reactions transform reactants into products, resulting in the absorption or release of energy.

· Applications in chemistry require that scientists make accurate measurements and convert between various units of measure.

· Mathematical relationships and experimental data help us to understand the composition of substances.

· Industry utilize stoichiometry to maximize production and efficiency.


	· How do you calculate the percent by mass of an element in a compound?

· What does the empirical formula of a compound show?

· How does the molecular formula of a compound compare with the empirical formula?

	 Student Objectives

	Students will be able to: 
· Describe how to calculate the percent by mass of an element in a compound.

· Interpret an empirical formula.

· Distinguish between empirical and molecular formulas.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Percent composition, empirical formula.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 

Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th/ 11th 

	Topic/Concept/Skill 
	Chemical Reactions /Types of Chemical reactions: Predicting the products of chemical reactions, Balancing Chemical reactions/ Basic algebra (Proportios)
	Time Frame
	2 Weeks:

January Weeks #2 & #3

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on chemical reactions and chemical equations.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.6 A 1-8; 5.6 A 4; 5.6 B 1-2; 5.3 A1; 5.3 C1
· Next Generation Science Standards: PS1.B; PS1-1; PS1-2;  PS1-4, PS1 -5; PS1-7
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· chemical changes are represented by a balanced chemical equation that identifies the ratios with which reactants react and products are formed.
· chemical reactions can be classified by considering what the reactants are, or how they change from one into another. 
· Classes of chemical reactions include synthesis, decomposition, single replacement, double replacement, combustion, acid-base, and oxidation-reduction reactions.
· elementary reactions are mediated by collisions between molecules. 
· only collisions having sufficient energy and proper relative orientation of reactants lead to products.


	· How do you write a word equation?
· How do you write a skeleton equation?

· What are the steps in writing a balanced chemical equation?

· What are the general types of chemical reactions?

· How can you predict the products of the general types of chemical reactions?

· What does a net ionic  equation show?

· How can you predict the formation of a precipitate in a double-replacement reaction?



	 Student Objectives

	Students will be able to:

· Describe how to write a word equation.
· Describe how to write a skeleton equation.

· Describe the steps for writing a balanced chemical equation.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Chemical equation, skeleton equation, catalyst, coefficients, balanced equation.Comination reaction, decomposition reaction, single replacement reaction, double-replacement reaction, combustion reaction, activity series of metals, activity series of non-metals, complete ionic equation, spectator ion, net ionic equation.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented


	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	The Arithmetic  of Equations
	Time Frame
	Two weeks
January Week #4  & #5

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the arithmetic of equations.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.3 A1; 5.3 C 1; 5.1 B 1-2; 5.2 B1-3

· Next Generation Science Standards: PS1-7

· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· Stoichiometry is the role of the mole in chemical calculations, and the application of dimensional analysis in their solutions.

· Stoichiometry is simply the math behind chemistry. Given enough information, one can use stoichiometry to calculate masses, moles, and percents within a chemical equation. 
· The Smores lab allows us to understand the concept of limiting reactant, burning sugar (hydrocarbon) produces CO2 and water.

· The mole is an essential unit when calculating the amount of a substance that will react in a chemical reaction. 
	· How is a balanced equation like a recipe?
· How do chemists use balanced chemical equations?

· In terms of what quantities can you interpret a balanced chemical equation?

· What quantities are conserved in every chemical reaction?

	 Student Objectives

	Students will be able to: 
· Explain how balanced equations apply both chemistry and everyday situations.

· Interpret balanced chemical equations in terms of moles, representative particles, mass, and gas volume at STP.

· Identify the quantities that are conserved in chemical reactions.



	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)



	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Stoichiometry.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Chemical Calculations: Mole ratios.


	Time Frame
	Two Weeks

February 

Week #1 & #2

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on mole ratios.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.3 A1; 5.3 C 1; 5.1 B 1-2; 5.2 B1-3

· Next Generation Science Standards: PS1-7

· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· Stoichiometric analysis allows for the prediction of the relative quantities of substances involved in reactions.
· A limiting reactant will always control the amount of final product that can be produced.

· An excess reactant is simply a leftover material that never gets used in the reaction.

· Stoichiometry problems follow three basic steps 

           - Convert given information in moles 
                        - Use mole ratio from balanced equation
                        - Convert units for a final answer.

· Theoretical yield is how much product we could make in a perfect world, while actual yield is what we really got from the lab.

	· How are mole ratios used in chemical calculations?

· What is the general procedure for solving a stoichiometry problem?

· How is the amount of product in a reaction affected by an insufficient quantity of any of the reactants?

· What does the percent yield of a reaction measure?

	 Student Objectives

	Students will be able to:

· Construct mole ratios from balanced chemical equations and apply these ratios in stoichiometric calculations.

· Calculate stoichiometric quantities from balanced chemical equations using units of moles. Mass, representative particles, and volume of gas at STP.

· Identify the limiting reagent in a reaction.
· Calculate theoretical yield, actual yield, or percent yield given appropriate information.


	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)



	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Mole ratio, limiting reagent, excess reagent, theoretical yield, actual yield, percent yield.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Properties of Gases. The Gas Laws

	Time Frame
	Two Weeks

February 

Week #3 & #4

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the properties of gases and the laws that govern them.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.6 B 1-2; 5.2 B 1-3  
· Next Generation State Standards: PS1.3
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· gas pressure is a result of simultaneous collisions of billions of rapidly moving particles in a gas with an object.

· gases can be compressed because of the space between the particles in a gas.

· gas pressure is affected by the number of particles of gas in a container, the volume of the container, and the temperature.

· for a given mass of gas at constant temperature, the volume of the gas varies inversely with pressure.

· the volume of a fixed mass of gas is directly proportional to its temperature, if the pressure is kept constant.

· the pressure of a gas is directly proportional to the temperature if the volume remains constant.
	·  Why are gases easier to compress than solids or liquids?
· What are the three factors that affect gas pressure?
· How is the pressure, volume, and temperature of a gas related?

· When is the combined gas law used to solve problems?

· Why do aerosol cans carry a warning label to say not to incinerate them or store the cans above a certain temperature?

· What causes a hot air balloon go up and down?

· Why are car air bags effective in a crash?

· Why do auto tire manufacturers recommend checking the tire pressure for proper inflation before driving the car more than a mile?



	 Student Objectives

	Students will be able to:

· Explain why gases are easier to compress than solids or liquids.
· Describe the three factors that affect gas pressure.

· Describe the relationships among the temperature, pressure, and volume of a gas.

· Use the combined gas law to solve problems.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)



	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Compressibility, Boyl’es law, Charles’s law, Gay-Lussac Law, Combined gas law.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Ideal Gases.  Gases: Mixtures and movements.

	Time Frame
	Two Weeks

March
Week #1 & #2

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on ideal gases.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.6 B 1-2; 5.2 B 1-3; 5.7 B 1-4.
· Next Generation Science Standards: PS3-1
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· all gases exhibit similar physical properties since they follow a basic set of gas laws. 

· the ideal gas law equation relates pressure, volume, temperature and the number of moles of a gas. 

· R is the universal gas law constant whose units are dependant on pressure and volume units. 

· The density of a gas is related to the molar mass of the gas. 

· the kinetic theory provides an explanation of gas behavior. 

· gases diffuse from an area of high to low concentration. 

· gases diffuse through small holes on the surface. 

· all gases are real; real gases become ideal when they obey the gas laws. 

· the KMT defines the properties of gases. 

· an ideal gas obeys all of the gas laws. 

· gases tend to deviate from ideal behavior under certain conditions. 

· the ideal gas equation related pressure, volume, temperature & the # of moles of a gas. 

· diffusion/effusion is related to the molar mass of a gas


	· What is needed to calculate the amount of gas in a sample at given conditions of volume, temperature, and pressure?
· Under what conditions are real gases most likely to differ from ideal gases?

	 Student Objectives

	Students will be able to:

· Compute the value of an unknown using the ideal gas law.
· Compare and contrast real and ideal gases.

· Relate the total pressure of a mixture of gases to the partial pressures of the component gases.

· Explain how the molar mass of a gas affects the rate at which the gas diffuses and effuses.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)



	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Ideal gas constant, ideal gas law, partial pressure, Dalton’s law of partial pressures, diffusion, effusion, Graham’s law of effusion.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Properties of Solutions. Concentration of Solutions.

	Time Frame
	Two Weeks

March 
Week #3 & #4

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the properties of solutions.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.6 A 4-8; 5.7 A 1-8; 5.7 B 1-4; 5.1 A 1-4; 5.1 B 1-2; 5.3 A; 5.3 B; 5.3 C

· Next Generation Science Standards: PS1-5
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:
· solutions are made of a mixture of substances that are not chemically bound.
· it is possible to change the concentration of solutions,
· it is possible to modify solution properties (i.e. boiling point, freezing point, conductivity)
	· What factors determine the rate at which a substance dissolves?
· How is solubility usually expressed?

·  What conditions determine the amount of solute that will dissolve in a given solvent?

· How do you calculate the molarity of a solution?

· What effect does dilution have on the total moles of solute in solution?

· What are two ways to express the percent concentration  of a solution?

	 Student Objectives

	Students will be able to:

· Identify the factors that determine the rate at which a solute dissolves.
· Identify the units usually used to express the solubility of a solute.

· Identify the factors that determine the mass of solute that will dissolve in a given mass of solute.

· Solve problems involving the molarity of a solution.

· Describe the effect of dilution on the total moles of solute in solution.

· Define percent by volume and percent by mass solutions.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)



	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Saturated solution, solubility, unsaturated solution, miscible immiscible, supersaturated solution, Henry’s law, concentration, dilutes solution, concentrated solution, Molarity (M).

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Colligative Properties of Solutions. Calculations involving Colligative Properties.

	Time Frame
	Two Weeks

April
Week #2 & #3

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on the colligative properties of solutions.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.1 A 1-4; 5.6 A 4-8; 5.7 A 1-8; 5.3 A; 5.3 B; 5.3 C.
· Next Generation Science Standards: PS1-5
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· Colligative properties are independent of the solute. 

· Colligative properties are dependent on the solute concentration.

· Factors that determine solubility include the nature of the solute and solvent, stirring, temperature, surface area and pressure.

· Concentration measurements can be represented by molarity (M), molality (m) and mole fraction.

· Properties of solutions are different from properties of pure solvents (colligative properties).

· Colligative properties depend on the concentration of the solute, but not the identity.


	· What are the three colligative properties of solutions?
· What factors determine the amount by which a solution vapor pressure, freezing point, and boiling point differ from those properties of the solvent?

· What are two ways of expressing the concentration of a solution?

· How is freezing-point depression and boiling-point elevation related to molality?



	 Student Objectives

	Students will be able to:

· Identify  three colligative properties of solutions.
· Explain why the vapor pressure, freezing point and boiling point of a solution differ from those properties of the pure solvent.

· Solve problems related to the molalrity and the mole fraction of a solution.
· Describe how freezing-point depression and boiling-point elevation are related to molality.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)



	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Colligative property, freezing-point depression, boiling-point elevation, molality (m) mole fraction, molal freezing-point depression constant ( Kf ), molal boiling-point elevation constant ( Kb ).

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	· Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Thermodynamics (1) 

Heat and Work. Measuring and Expressing Enthaphy Changes


	Time Frame
	Two Weeks 

April week #4 & #5

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on thermodynamics, specifically measuring and expressing enthalpy changes. 

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.1 A 1-4;  5.2 B 2; 5.4 A1; 5.4 B1; 5.4 C; 5.6 B 1-2; 5.7 A 1-8; 5.7 B 1-4

· Next Generation Science Standards: PS3.A; PS3.B; PS3.C;  PS3.D ;PS3-1; PS3-2; PS3-3; PS3-4; PS 1-4

· Common Core State Standards

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· two systems with different temperatures that are in thermal contact will exchange energy. 
· the quality of the thermal energy transferred from one system to another is called heat.
	· In what direction does heat flow?

· What happens in endothermic  and exothermic processes?

· In what units is heat flow measured?

· On what factors does the heat capacity of an object depend?

· What are basic concepts apply to calorimetry?

· How can you express the enthalpy change for a reaction in a chemical equation?

	 Student Objectives

	Students will be able to:

· Explain how energy, heat, and work are related.

· Classify processes as either exothermic or endothermic.

· Identify the units used to measure heat transfer.

· Distinguish between heat capacity  and specific heat.

· Describe how calorimeters are used to measure heat flow.

· Construct thermochemical equations.

· Solve for enthalpy changes in chemical reactions by using heats of reactions.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Thermochemistry, chemical potential energy, heat, system, surroundings, law of conservation of energy, endothermic process, exothermic process, heat capacity, specific heat,calorimetry, calorimeter, enthalphy, thermochemical equation, heat of reaction, heat of combustion

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented 

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Thermodynamics:
Heat in Changes of States. Hess’s Law
	Time Frame
	Two weeks
May Week#1 & #2

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on thermodynamics, specifically Hess’s law.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.1 A 1-4;  5.2 B 2; 5.4 A1; 5.4 B1; 5.4 C; 5.6 B 1-2; 5.7 A 1-8; 5.7 B 1-4

· Next Generation Science Standards: PS3.A; PS3.B; PS3.C;  PS3.D ;PS3-1; PS3-2; PS3-3; PS3-4; PS 1-4
· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· energy is neither created nor destroyed, but only transformed from one form to another.
	· How does the quantity of heat absorbed by a melting solid compare to the quantity of heat released when the liquid solidifies?
· How does the quantity of heat absorbed by a vaporizing liquid compare to the quantity of heat released when the vapor condenses?

· What thermochemical changes can occur when a solution forms?

· What are the ways that you can determine the heat of reaction when it cannot be directly measured?



	 Student Objectives

	Students will be able to:

· Classify the enthalpy change that occurs when a substance melts, freezes, boils, condenses or dissolves.
· Solve for the enthalpy change that occurs when a substance melts, freezes, boils, condenses, or dissolves.

· State Hess’s law of heat summation and describe how it is used in chemistry.

· Solve for enthalpy changes by using Hess’s law or standard heats of formation

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest  (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Molar heat of fusion, molar heat of solidification, molar heat of vaporization, molar heat of condensation, molar heat of solution, Hess’s law of heat summation, standard heat of formation.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented 

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Thermodynamics (3):
Entropy and Free Energy.
	Time Frame
	Two weeks
May

 Week #3 & #4


	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on thermodynamics, specifically entropy and free energy.

	Desired Results

	Critical Content Standards

	· NJCCCS: 5.4 A1; 5.4 B1;
· Next Generation Science Standards: PS 1-4;  PS3.C; PS3-4

· Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8

	Enduring Understandings
	Essential Questions

	Students will understand that:

· chemical or physical processes are driven by a decrease in enthalpy or an increase in entropy, or both
	·  What are two characteristics of spontaneous reactions?
· What part does entropy play in chemical reactions?

· What two factors determine the spontaneity of a reaction?

· Is the Gibbs free-energy change positive or negative in a spontaneous process?



	 Student Objectives

	Students will be able to: 
· Identify two characteristics of spontaneous reactions.
· Describe the role of entropy in chemical reactions.

· Identify two factors that determine the spontaneity of a reaction.

· Define Gibbs free-energy change

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· End of the unit test. (PSI)


	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Free energy, spontaneous reaction, non-spontaneous reaction, entropy law of disorder, Gibbs free-energy change.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts.

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented 

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections

	



PERTH AMBOY PUBLIC SCHOOLS 
Curriculum Guide
	Content Area
	Chemistry 
	Grade Level
	10th & 11th 

	Topic/Concept/Skill 
	Introduction to Chemical Equilibrium (Liquids)/
Aqueous Equilibrium.  Equilibrium Constant (Ka)
	Time Frame
	One Week:
June

Week #1 

	Overview/Rationale

	Students will review and reinforce fundamental scientific concepts in order to use these tools in subsequent chapters as well as their everyday life. Students will use the scientific method to answer various scientific questions. All students will also learn the power of experimentation, evaluation and deduction, as well as, the recognition that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  This unit focuses primarily on chemical equilibrium of liquids.

	Desired Results

	Critical Content Standards

	NJCCCS: 5.6 A 1-8; 5.6 A 4; 5.6 B 1-2;  5.2 B 1-3; 5.3 A1; 5.3 C1 

Next Generation Science Standards: PS1.B; PS1-1; PS1-2;  PS1-4, PS1 -5; PS1-6; PS1-7

Common Core State Standards:

· Reading : CCSS.ELA-LITERACY.RST.11-12.2; CCSS.ELA-LITERACY.RST.11-12.3.;CCSS.ELA-LITERACY.RST.11-12.4; CCSS.ELA-LITERACY.RST.11-12.7; CCSS.ELA-LITERACY.RST.11-12.8; CCSS.ELA-LITERACY.RST.11-12.9

· Writing:CCSS.ELA-LITERACY.WHST.11-12.2.A.;CCSS.ELA-LITERACY.WHST.11-12.1.B.;CCSS.ELA-LITERACY.WHST.11-12.1.C.;CCSS.ELA-LITERACY.WHST.11-12.2;CCSS.ELA-LITERACY.WHST.11-12.2.B; CCSS.ELA-LITERACY.WHST.11-12.2.D;CCSS.ELA-LITERACY.WHST.11-12.2.E; CCSS.ELA-LITERACY.WHST.11-12.4; CCSS.ELA-LITERACY.WHST.11-12.5; CCSS.ELA-LITERACY.WHST.11-12.6; CCSS.ELA-LITERACY.WHST.11-12.7; CCSS.ELA-LITERACY.WHST.11-12.8


	Enduring Understandings
	Essential Questions

	Students will understand that:

· chemical equilibrium is a dynamic, reversible state in which rates of opposing processes are equal. 
· the equilibrium constant is related to temperature and the difference in Gibbs free energy between reactants and products.
	· How is the rate of a chemical change expressed?
· What four factors influence the rate of a chemical reaction?



	 Student Objectives

	Students will be able to:

· Describe how to express the rate of a chemical reaction.
· Identify four factors that influence the rate of a chemical reaction.

· Describe how amounts of reactants and products change in a chemical system at equilibrium.

· Identify three stresses that can change the equilibrium position of a chemical system.

· Explain what the value of Keq indicates about the position of equilibrium.

	Assessment Evidence

	Formative Assessment(s)
	Summative Assessment(s)

	· Have students complete problems on class work /Homework guides provide by PSI Program. (QUIZ).

· Assign relevant exam  sample questions to prepare students for the Exam. (QUIZ)

· Assign Laboratory reports. “Doing chemistry is doing lab: There is no difference”. Laboratory experiences, support, convey, and cement the chemical principles presented in lectures and demonstrations. (QUIZ)
	· Quest (PSI)

	Teaching and Learning Actions – Instructional Strategies – Activities

	Follow the PSI Chemistry Program at: https://njctl.org
ONGOING APPROACH: After a brief lesson using the SMART Board to introduce concepts, students will be questioned on these concepts using the SMART Response system. The teacher will demonstrate the problem solving skills needed for the topic and again, students will be questioned using the SMART Response system. Students will convene in small groups to complete problems. Then some students may volunteer to write their solutions on the board and explain their problem solving process.  If time permits, students begin their homework problems in small groups.

Suggestions: 

· Do Now’s

· Daily Checks of understandings during class discussions

· Lab assignments/ lab Reports

· Class closure questions/exit tickets

· Homework assignments

· Projects

· Individual & group presentations.



	Vocabulary

	Rate, collision theory, activation theory, activated complex, transition state, inhibitor, reversible reaction, chemical equilibrium, equilibrium position, Le Chatelier’s principle, equilibrium constant.

	Resources

	1. THE THEORY.  Program: PSI Chemistry  

 Textbook – Wilbraham, A., Staley, D., Matta, M., Waterman, E., (2008), Chemistry. Upper Saddle River, N.J.:Prentice Hall.

 Periodic Table of the Elements
2. THE LABORATORY.  PSI  Chemistry Program: Chemistry Labs.

· PSI Unit packet, printed and supplied by PAHS (Download from NJCTL)

· Multiple choice packet

· Homework packet

· Reference Sheet (Download from NJCTL)

· Calculator

· Student responder

· SMART board

· Online applets and videos

	Differentiation

	Enrichment 
	·  Use real life experiences to develop concepts. 

· Visit: http://www.rsc.org/learn-chemistry/resource/listing?searchtext=Gifted+and+Talented 

	Intervention  
	· Model what you teach with clear, concise steps and processing.

· Scaffold the instruction by using creating smaller chunks of information for understanding and processing of the learning objectives.

	ELLs
	· Make sure that the learning objectives are clear and easy to read and understand.

· Peer buddies in class

	In this unit plan, the following 21st Century themes and skills are addressed.

	Check all that apply.

21st Century Themes
	Indicate whether these skills are E-Encouraged, T-Taught, or A-Assessed in this unit by marking E, T, A on the line before the appropriate skill.
21st Century Skills

	
	Global Awareness
	ETA
	Creativity and Innovation

	
	Environmental Literacy
	ETA
	Critical Thinking and Problem Solving

	
	Health Literacy
	ETA
	Communication

	
	Civic Literacy
	ETA
	Collaboration

	
	Financial, Economic, Business, and  Entrepreneurial Literacy
	
	Other Interdisciplinary standards: 



	Notes-Observations-Reflections
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THE COMMON CORE STATE STANDARDS – ANCHOR STANDARDS
Students Who are College and Career Ready in Reading, Writing, Speaking, Listening, & Language

The descriptions that follow are not standards themselves but instead offer a portrait of students who meet the standards set out in this document. As students advance through the grades and master the standards in reading, writing, speaking, listening, and language, they are able to exhibit with increasing fullness and regularity these capacities of the literate individual.

They demonstrate independence.

Students can, without significant scaffolding, comprehend and evaluate complex texts across a range of types and disciplines, and they can construct effective arguments and convey intricate or multifaceted information. Likewise, students are able independently to discern a speaker’s key points, request clarification, and ask relevant questions. They build on others’ ideas, articulate their own ideas, and confirm they have been understood. Without prompting, they demonstrate command of standard English and acquire and use a wide-ranging vocabulary. More broadly, they become self-directed learners, effectively seeking out and using resources to assist them, including teachers, peers, and print and digital reference materials.

They build strong content knowledge.

Students establish a base of knowledge across a wide range of subject matter by engaging with works of quality and substance. They become proficient in new areas through research and study. They read purposefully and listen attentively to gain both general knowledge and discipline-specific expertise. They refine and share their knowledge through writing and speaking.

They respond to the varying demands of audience, task, purpose, and discipline.

Students adapt their communication in relation to audience, task, purpose, and discipline. They set and adjust purpose for reading, writing, speaking, listening, and language use as warranted by the task. They appreciate nuances, such as how the composition of an audience should affect tone when speaking and how the connotations of words affect meaning. They also know that different disciplines call for different types of evidence (e.g., documentary evidence in history, experimental evidence in science).

They comprehend as well as critique.

Students are engaged and open-minded—but discerning—readers and listeners. They work diligently to understand precisely what an author or speaker is saying, but they also question an author’s or speaker’s assumptions and premises and assess the veracity of claims and the soundness of reasoning.

They value evidence.

Students cite specific evidence when offering an oral or written interpretation of a text. They use relevant evidence when supporting their own points in writing and speaking, making their reasoning clear to the reader or listener, and they constructively evaluate others’ use of evidence.

They use technology and digital media strategically and capably.

Students employ technology thoughtfully to enhance their reading, writing, speaking, listening, and language use. They tailor their searches online to acquire useful information efficiently, and they integrate what they learn using technology with what they learn offline. They are familiar with the strengths and limitations of various technological tools and mediums and can select and use those best suited to their communication goals.

They come to understand other perspectives and cultures.

Students appreciate that the twenty-first-century classroom and workplace are settings in which people from often widely divergent cultures and who represent diverse experiences and perspectives must learn and work together. Students actively seek to understand other perspectives and cultures through reading and listening, and they are able to communicate effectively with people of varied backgrounds. They evaluate other points of view critically and constructively. Through reading great classic and contemporary works of literature representative of a variety of periods, cultures, and worldviews, students can vicariously inhabit worlds and have experiences much different than their own.
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COLLEGE AND CAREER READINESS ANCHOR STANDARDS
Reading

The K-12 standards on the following pages define what students should understand and be able to do by the end of each grade. They correspond to the College and Career Readiness (CCR) anchor standards below by number. The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter providing additional specificity—that together define the skills and understandings that all students must demonstrate.

Standards in this strand:

CCSS.ELA-Literacy.CCRA.R.1
CCSS.ELA-Literacy.CCRA.R.2
CCSS.ELA-Literacy.CCRA.R.3
CCSS.ELA-Literacy.CCRA.R.4
CCSS.ELA-Literacy.CCRA.R.5
CCSS.ELA-Literacy.CCRA.R.6
CCSS.ELA-Literacy.CCRA.R.7
CCSS.ELA-Literacy.CCRA.R.8
CCSS.ELA-Literacy.CCRA.R.9
CCSS.ELA-Literacy.CCRA.R.10
Key Ideas and Details:

CCSS.ELA-Literacy.CCRA.R.1
Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific textual evidence when writing or speaking to support conclusions drawn from the text.

CCSS.ELA-Literacy.CCRA.R.2
Determine central ideas or themes of a text and analyze their development; summarize the key supporting details and ideas.

CCSS.ELA-Literacy.CCRA.R.3
Analyze how and why individuals, events, or ideas develop and interact over the course of a text.

Craft and Structure:

CCSS.ELA-Literacy.CCRA.R.4
Interpret words and phrases as they are used in a text, including determining technical, connotative, and figurative meanings, and analyze how specific word choices shape meaning or tone.

CCSS.ELA-Literacy.CCRA.R.5
Analyze the structure of texts, including how specific sentences, paragraphs, and larger portions of the text (e.g., a section, chapter, scene, or stanza) relate to each other and the whole.

CCSS.ELA-Literacy.CCRA.R.6
Assess how point of view or purpose shapes the content and style of a text.

Integration of Knowledge and Ideas:

CCSS.ELA-Literacy.CCRA.R.7
Integrate and evaluate content presented in diverse media and formats, including visually and quantitatively, as well as in words.1
CCSS.ELA-Literacy.CCRA.R.8
Delineate and evaluate the argument and specific claims in a text, including the validity of the reasoning as well as the relevance and sufficiency of the evidence.

CCSS.ELA-Literacy.CCRA.R.9
Analyze how two or more texts address similar themes or topics in order to build knowledge or to compare the approaches the authors take.

Range of Reading and Level of Text Complexity:

CCSS.ELA-Literacy.CCRA.R.10
Read and comprehend complex literary and informational texts independently and proficiently.

Note on range and content of student reading

To build a foundation for college and career readiness, students must read widely and deeply from among a broad range of high-quality, increasingly challenging literary and informational texts. Through extensive reading of stories, dramas, poems, and myths from diverse cultures and different time periods, students gain literary and cultural knowledge as well as familiarity with various text structures and elements. By reading texts in history/social studies, science, and other disciplines, students build a foundation of knowledge in these fields that will also give them the background to be better readers in all content areas. Students can only gain this foundation when the curriculum is intentionally and coherently structured to develop rich content knowledge within and across grades. Students also acquire the habits 
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COLLEGE AND CAREER READINESS ANCHOR STANDARDS
Writing
The K-12 standards on the following pages define what students should understand and be able to do by the end of each grade. They correspond to the College and Career Readiness (CCR) anchor standards below by number. The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter providing additional specificity—that together define the skills and understandings that all students must demonstrate.

Standards in this strand:

CCSS.ELA-Literacy.CCRA.W.1
CCSS.ELA-Literacy.CCRA.W.2
CCSS.ELA-Literacy.CCRA.W.3
CCSS.ELA-Literacy.CCRA.W.4
CCSS.ELA-Literacy.CCRA.W.5
CCSS.ELA-Literacy.CCRA.W.6
CCSS.ELA-Literacy.CCRA.W.7
CCSS.ELA-Literacy.CCRA.W.8
CCSS.ELA-Literacy.CCRA.W.9
CCSS.ELA-Literacy.CCRA.W.10
Text Types and Purposes:

CCSS.ELA-Literacy.CCRA.W.1
Write arguments to support claims in an analysis of substantive topics or texts using valid reasoning and relevant and sufficient evidence. 

CCSS.ELA-Literacy.CCRA.W.2
Write informative/explanatory texts to examine and convey complex ideas and information clearly and accurately through the effective selection, organization, and analysis of content.

CCSS.ELA-Literacy.CCRA.W.3
Write narratives to develop real or imagined experiences or events using effective technique, well-chosen details and well-structured event sequences.

Production and Distribution of Writing:

CCSS.ELA-Literacy.CCRA.W.4
Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

CCSS.ELA-Literacy.CCRA.W.5
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach.

CCSS.ELA-Literacy.CCRA.W.6
Use technology, including the Internet, to produce and publish writing and to interact and collaborate with others.

Research to Build and Present Knowledge:

CCSS.ELA-Literacy.CCRA.W.7
Conduct short as well as more sustained research projects based on focused questions, demonstrating understanding of the subject under investigation.

CCSS.ELA-Literacy.CCRA.W.8
Gather relevant information from multiple print and digital sources, assess the credibility and accuracy of each source, and integrate the information while avoiding plagiarism.

CCSS.ELA-Literacy.CCRA.W.9
Draw evidence from literary or informational texts to support analysis, reflection, and research.

Range of Writing:

CCSS.ELA-Literacy.CCRA.W.10
Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

Note on range and content in student writing

To build a foundation for college and career readiness, students need to learn to use writing as a way of offering and supporting opinions, demonstrating understanding of the subjects they are studying, and conveying real and imagined experiences and events. They learn to appreciate that a key purpose of writing is to communicate clearly to an external, sometimes unfamiliar audience, and they begin to adapt the form and content of their writing to accomplish a particular task and purpose. They develop the capacity to build knowledge on a subject through research projects and to respond analytically to literary and informational sources. To meet these goals, students must devote significant time and effort to writing, producing numerous pieces over short and extended time frames throughout the year.
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COLLEGE AND CAREER READINESS ANCHOR STANDARDS
Speaking and Listening

The K-12 standards on the following pages define what students should understand and be able to do by the end of each grade. They correspond to the College and Career Readiness (CCR) anchor standards below by number. The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter providing additional specificity—that together define the skills and understandings that all students must demonstrate. 

Standards in this strand:

CCSS.ELA-Literacy.CCRA.SL.1
CCSS.ELA-Literacy.CCRA.SL.2
CCSS.ELA-Literacy.CCRA.SL.3
CCSS.ELA-Literacy.CCRA.SL.4
CCSS.ELA-Literacy.CCRA.SL.5
CCSS.ELA-Literacy.CCRA.SL.6
Comprehension and Collaboration:

CCSS.ELA-Literacy.CCRA.SL.1
Prepare for and participate effectively in a range of conversations and collaborations with diverse partners, building on others' ideas and expressing their own clearly and persuasively.

CCSS.ELA-Literacy.CCRA.SL.2
Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and orally.

CCSS.ELA-Literacy.CCRA.SL.3
Evaluate a speaker's point of view, reasoning, and use of evidence and rhetoric.

Presentation of Knowledge and Ideas:

CCSS.ELA-Literacy.CCRA.SL.4
Present information, findings, and supporting evidence such that listeners can follow the line of reasoning and the organization, development, and style are appropriate to task, purpose, and audience.

CCSS.ELA-Literacy.CCRA.SL.5
Make strategic use of digital media and visual displays of data to express information and enhance understanding of presentations.

CCSS.ELA-Literacy.CCRA.SL.6
Adapt speech to a variety of contexts and communicative tasks, demonstrating command of formal English when indicated or appropriate.

Note on range and content of student speaking and listening

To build a foundation for college and career readiness, students must have ample opportunities to take part in a variety of rich, structured conversations—as part of a whole class, in small groups, and with a partner. Being productive members of these conversations requires that students contribute accurate, relevant information; respond to and develop what others have said; make comparisons and contrasts; and analyze and synthesize a multitude of ideas in various domains.

New technologies have broadened and expanded the role that speaking and listening play in acquiring and sharing knowledge and have tightened their link to other forms of communication. Digital texts confront students with the potential for continually updated content and dynamically changing combinations of words, graphics, images, hyperlinks, and embedded video and audio.
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COLLEGE AND CAREER READINESS ANCHOR STANDARDS
Language 

The K-12 standards on the following pages define what students should understand and be able to do by the end of each grade. They correspond to the College and Career Readiness (CCR) anchor standards below by number. The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter providing additional specificity—that together define the skills and understandings that all students must demonstrate.

Standards in this strand:

CCSS.ELA-Literacy.CCRA.L.1
CCSS.ELA-Literacy.CCRA.L.2
CCSS.ELA-Literacy.CCRA.L.3
CCSS.ELA-Literacy.CCRA.L.4
CCSS.ELA-Literacy.CCRA.L.5
CCSS.ELA-Literacy.CCRA.L.6
Conventions of Standard English:

CCSS.ELA-Literacy.CCRA.L.1
Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.

CCSS.ELA-Literacy.CCRA.L.2
Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when writing.

Knowledge of Language:

CCSS.ELA-Literacy.CCRA.L.3
Apply knowledge of language to understand how language functions in different contexts, to make effective choices for meaning or style, and to comprehend more fully when reading or listening. 

Vocabulary Acquisition and Use:

CCSS.ELA-Literacy.CCRA.L.4
Determine or clarify the meaning of unknown and multiple-meaning words and phrases by using context clues, analyzing meaningful word parts, and consulting general and specialized reference materials, as appropriate.

CCSS.ELA-Literacy.CCRA.L.5
Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

CCSS.ELA-Literacy.CCRA.L.6
Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient for reading, writing, speaking, and listening at the college and career readiness level; demonstrate independence in gathering vocabulary knowledge when encountering an unknown term important to comprehension or expression.

Note on range and content of student language use

To build a foundation for college and career readiness in language, students must gain control over many conventions of standard English grammar, usage, and mechanics as well as learn other ways to use language to convey meaning effectively. They must also be able to determine or clarify the meaning of grade-appropriate words encountered through listening, reading, and media use; come to appreciate that words have nonliteral meanings, shadings of meaning, and relationships to other words; and expand their vocabulary in the course of studying content. The inclusion of Language standards in their own strand should not be taken as an indication that skills related to conventions, effective language use, and vocabulary are unimportant to reading, writing, speaking, and listening; indeed, they are inseparable from such contexts.
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About PARCC

The Partnership for Assessment of Readiness for College and Careers (PARCC) is a group of states working together to develop a set of assessments that measure whether students are on track to be successful in college and their careers. These high quality, computer-based K–12 assessments in Mathematics and English Language Arts/Literacy give teachers, schools, students, and parents better information whether students are on track in their learning and for success after high school, and tools to help teachers customize learning to meet student needs. The PARCC assessments will be ready for states to administer during the 2014-15 school year.

Our Belief

PARCC is based on the core belief that assessment should work as a tool for enhancing teaching and learning. Because the assessments are aligned with the new, more rigorous Common Core State Standards (CCSS) , they ensure that every child is on a path to college and career readiness by measuring what students should know at each grade level. They will also provide parents and teachers with timely information to identify students who may be falling behind and need extra help. 

[image: image6.png]



PARCC States

PARCC is made up of: Arizona , Arkansas, Colorado, District of Columbia, Illinois, Indiana, Louisiana, Maryland, Massachusetts, Mississippi, New Jersey, New Mexico, New York, Ohio, Rhode Island, and Tennessee. The states in PARCC educate more than 15 million elementary, middle and high school students across the country. In addition, Pennsylvania, is a "participating state." 

Design of PARCC System
PARCC will develop an assessment system comprised of four components. Each component will computer-delivered and will leverage technology to incorporate innovations. 

· Two summative, required assessment components, given towards the end of the year, designed to:

· Make “college- and career-readiness” and “on-track” determinations, 

· Measure the full range of standards and full performance continuum, and 

· Provide data for accountability uses, including measures of growth. 

· Two non-summative, optional assessment components, given in the first half of the year, designed to: 

· Generate timely information for informing instruction, interventions, and professional development during the school year. 

· There will also be an additional third non-summative component will assess students’ speaking and listening skills. 

The PARCC vision is to build a K-12 assessment system that: 

· Builds a pathway to college and career readiness for all students, 

· Creates high quality assessments that measure the full range of the Common Core State Standards,

· Supports educators in the classroom, 

· Makes better use of technology in assessments, and 

·  Advances accountability at all levels. 

The PARCC assessment system will also offer the following benefits: 

· Determine whether students are college- and career-ready or on track

· Assess the full range of the Common Core Standards, including standards that are difficult to measure 

· Measure the full range of student performance, including the performance high and low performing students 

· Provide data during the academic year to inform instruction, interventions and professional development 

· Provide data for accountability, including measures of growth 

· Incorporate innovative approaches throughout the system 

PARCC - K-2 Formative Assessments

To help states measure student knowledge and skills at the lower grades, the Partnership will develop an array of assessment resources for teachers of grades K–2 that are aligned to the Common Core State Standards, and vertically aligned to the PARCC assessment system. The tasks will consist of developmentally-appropriate assessment types, such as observations, checklists, classroom activities, and protocols, which reflect foundational aspects of the Common Core State Standards. The K-2 formative assessment tools aim to help create a foundation for students and put them on the track to college and career readiness in the early years.

These K-2 assessment tools will help educators prepare students for later grades and provide information for educators about the knowledge and skills of the students entering third grade, allowing classroom teachers and administrators to adjust instruction as necessary. These tools also will help states fully utilize the Common Core State Standards across the entire K-12 spectrum.

The 3-8 PARCC assessments will be delivered at each grade level and will be based directly on the Common Core State Standards

The 3-8 PARCC assessments will be delivered at each grade level and will be based directly on the Common Core State Standards.

The distributed PARCC design includes four components - two required summative and two optional non-summative - to provide educators with timely feedback to inform instruction and provide multiple measures of student achievement across the school year.

Summative Assessment Components: 
· Performance-Based Assessment (PBA) administered after approximately 75% of the school year. The English language arts/literacy (ELA/literacy) PBA will focus on writing effectively when analyzing text. The mathematics PBA will focus on applying skills, concepts, and understandings to solve multi-step problems requiring abstract reasoning, precision, perseverance, and strategic use of tools.

· End-of-Year Assessment (EOY) administered after approximately 90% of the school year. The ELA/literacy EOY will focus on reading comprehension. The mathematics EOY will call on students to demonstrate further conceptual understanding of the Major Content and Additional and Supporting Content of the grade/course (as outlined in the PARCC Model Content Frameworks), and demonstrate mathematical fluency, when applicable to the grade.

Non-Summative Assessment Components:
· Diagnostic Assessment designed to be an indicator of student knowledge and skills so that instruction, supports, and professional development can be tailored to meet student needs.

· Mid-Year Assessment (MYA) comprised of performance-based items and tasks, with an emphasis on hard-to-measure standards. After study, individual states may consider including the MYA as a summative component.

· Speaking and Listening Assessment (ELA/literacy only) designed to be an indicator of students’ ability to communicate their own ideas, listen to and comprehend the ideas of others, and to integrate and evaluate information from multimedia sources.

The 3-8 assessments will include a range of item types, including innovative constructed response, extended performance tasks, and selected response (all of which will be computer based).

The high school PARCC assessments will be based directly on the Common Core State Standards

The distributed PARCC design includes four components - two required summative and two optional non-summative - to provide educators with timely feedback to inform instruction and provide multiple measures of student achievement across the school year. PARCC states have endorsed a grade-based design in English language arts/literacy (ELA/literacy) and both a course-based and integrated design in mathematics.

Summative Assessment Components:
· Performance-Based Assessment (PBA) administered after approximately 75% of the school year. The ELA/literacy PBA will focus on writing effectively when analyzing text. The mathematics PBA will focus on expressing mathematical reasoning and modeling real-world problems.

· End-of-Year Assessment (EOY) administered after approximately 90% of the school year. The ELA/literacy EOY will focus on reading comprehension. The mathematics EOY will call on students to demonstrate further conceptual understanding of the Major Content and Additional and Supporting Content of the grade/course (as outlined in the PARCC Model Content Frameworks).

Non-Summative Assessment Components:
· Diagnostic Assessment designed to be an indicator of student knowledge and skills so that instruction, supports, and professional development can be tailored to meet student needs. 

· Mid-Year Assessment (MYA) comprised of performance-based items and tasks, with an emphasis on hard-to-measure standards. After study, individual states may consider including the MYA as a summative component.

· Speaking and Listening Assessment (ELA/literacy only) designed to be an indicator of students' ability to communicate their own ideas, listen to and comprehend the ideas of others, and to integrate and evaluate information from multimedia sources.

The high school assessments will include a range of item types, including innovative constructed response, extended performance tasks, and selected response (all of which will be computer based). In addition, there will be college-ready cut scores on high school tests in mathematics and ELA/Literacy, which will signify whether students are ready for entry-level, credit-bearing college coursework. Earlier tests will be aligned vertically to ensure students are on - and stay on - the track to graduating ready for college and careers.

PARCC Task Prototypes and Sample Items

PARCC sample questions can be found at: http://www.parcconline.org/samples/item-task-prototypes 

PARCC Rubrics

 PARCC Scoring of Prose Constructed Response Items: 
The PARCC Summative Assessments will include three performance-based tasks, each culminating in a prose constructed response (PCR) item. The narrative writing task requires that students write using a text stimulus, but the response is scored only for written expression and knowledge of language and conventions. The other two PCRS, associated with the Research Simulation Task and the Literary Analysis Task, are scored for reading, written expression, and knowledge of language and conventions. 

PARCC has developed draft generic rubrics for the scoring of the three PCR items. The language of these rubrics is aligned to the CCSS, the PARCC writing evidences, and the PARCC content specific performance-level descriptors at the given grade level. To ensure reliable scoring of each PCR, PARCC will create an item specific scoring guide that includes sample scored and annotated student writings produced in response to the specific item. Human scorers will be trained to use the item-specific scoring guides developed for each PCR, with reliability of scoring for each scorer checked carefully throughout the scoring process. 

Potential uses for the PARCC rubrics during classroom instruction: 

Since the PARCC rubrics use the language of the CCSS, teachers may find them useful tools to score final written essays and writings produced during classroom instruction. Teachers using the generic rubrics for classroom assessment purposes will likely want to pull together assignment- specific examples of student writing that meet the top score points and use these samples and the language of the rubric to show students models of excellence. Teachers may also wish to work with students who have not achieved excellence to discuss how those students’ individual works, with effective revisions, could better meet the criteria for excellence described in the rubric (i.e. to best meet the grade-level CCSS). After standard setting for the first operational PARCC assessments, teachers will be able to use released sample tasks and the annotated scoring guides to understand the rigor required to produce “on track” or “college and career ready” work as defined by the PARCC assessments. Prior to that time, teachers may find it useful to continue to work collaboratively and to discuss student performances to accurately and fairly assess student work.  When working to help students develop an understanding of specific writing skills, the classroom teacher may use language from one of the dimensions on the rubric, along with models of student writing, to exemplify the criteria for mastery of a skill.  Teachers may use language from the draft rubrics to create their own classroom rubrics or other formative assessment tools that are aligned to the standards. 

Cautions: 
· Until standard setting is completed and complete performance-based tasks, along with scored student responses, are released, educators should be cautious in making assumptions about where the standard will be set to allow for a student response to be considered “on track” to, or representing, college- and career-ready performance levels. 

·  The draft rubrics are not designed to replace the CCSS—teachers should focus instruction on the standards and not on the rubrics. 

· The draft rubrics are designed to allow for assessment of summative, final PARCC prose constructed response items. Research on best practices in teaching and assessing ELA suggests that it would be unwise and counterproductive to expect students to use these rubrics as “checklists” to produce writing. 

The rubrics below are available at: 

http://www.parcconline.org/samples/english-language-artsliteracy/grade-3-generic-rubrics-draft
· PARCC – GRADE 3: Condensed Scoring Rubric for Prose Constructed Response Items

· PARCC – GRADE 4-5: Condensed Scoring Rubric for Prose Constructed Response Items

· PARCC – GRADE 6-11: Condensed Scoring Rubric for Prose Constructed Response Items


	Construct Measured
	Score Point 4
	Score Point 3
	Score Point 2
	Score Point 1
	Score Point 0

	Reading 
Comprehension of Key Ideas 
and Details 
*Notes: Type of textual evidence required is grade and prompt specific and included in the scoring guide 


	
	The student response demonstrates accurate and full comprehension of the central ideas expressed in the text(s) and references the text explicitly.
	The student response demonstrates accurate comprehension of the central ideas expressed in the text(s) and references the text explicitly
	The student response may reference the text explicitly, but demonstrates limited comprehension of the central ideas expressed in the text(s).
	The student response does not demonstrate comprehension of the ideas expressed in the text(s).

	Writing 
Written Expression 
	
	--The student response addresses the prompt and shows effective development of the topic and/or narrative elements by using reasoning, details, text-based evidence, and/or description; the development is largely appropriate to the task and purpose.
--The student response consistently demonstrates purposeful and controlled organization and includes an introduction and conclusion.

--The student response uses linking words and phrases, descriptive words, and/or temporal words to express ideas with clarity.
	--The student response addresses the prompt and shows some development of the topic and/or narrative elements by using some reasoning, details, text-based evidence, and/or description; the development is somewhat appropriate to the task and purpose.

--The student response demonstrates purposeful and controlled organization. and includes an introduction and conclusion.

--The student response uses linking words and phrases, descriptive words, and/or temporal words to express ideas with clarity.
	--The student response makes reference to the topic of the prompt and develops the topic and/or narrative elements minimally by using limited reasoning, details, text-based-evidence, and/or description; the development is limited in its appropriateness to the task and purpose.

--The student response demonstrates purposeful organization. that sometimes is not controlled and may or may not include an introduction and/or conclusion.

--The student response uses linking words and phrases, descriptive words, and/or temporal words to express ideas with limited clarity.


	--The student response may not address the prompt, does not develop the topic or narrative elements, and is therefore inappropriate to the task and purpose.

--The student response demonstrates little or no organization.

--The student response does not use linking words and phrases, descriptive words, and/or temporal words to express ideas with clarity.

	Writing 
Knowledge of Language and Conventions 
	The student response demonstrates command of the conventions of standard English consistent with effectively edited writing. Though there may be a few minor errors in grammar and usage, meaning is clear throughout the response.
	The student response demonstrates command of the conventions of standard English consistent with edited writing. There may be a few distracting errors in grammar and usage, but meaning is clear.
	The student response demonstrates inconsistent command of the conventions of standard English. There are a few patterns of errors in grammar and usage that may occasionally impede understanding.
	The student response demonstrates limited command of the conventions of standard English. There are multiple distracting errors in grammar and usage that sometimes impede understanding.
	The student response demonstrates little to no command of the conventions of standard English. There are frequent distracting errors in grammar and usage that often impede understanding.


PARCC – GRADE 3 LAL Condensed Scoring Rubric for Prose Constructed Response Items

PARCC – GRADE 3 LAL Condensed Scoring Rubric for Prose Constructed Response Items (Cont’d)
 NOTE: 

· The reading dimension is not scored for elicited narrative stories. 

· Per the CCSS, narrative elements in grades 3-5 may include: establishing a situation, organizing a logical event sequence, describing scenes, objects or people, developing characters personalities, and using dialogue as appropriate. 

· The elements of organization to be assessed are expressed in the grade-level standards W1-W3 and elucidated in the scoring rules for each individual PCR. 

Coded Responses: (All coded responses are scored with a 0 on the rubric) 

A=No response 

B=Response is unintelligible or undecipherable 

C=Response is not written in English 

D=Response is too limited to evaluate 

Note—additional codes may be added after the tryout or field testing of tasks 

PARCC – GRADE 4-5 ELA Condensed Scoring Rubric for Prose Constructed Response Items

	Construct Measured
	Score Point 4
	Score Point 3
	Score Point 2
	Score Point 1
	Score Point 0

	Reading Comprehension of Key Ideas and Details 
*Notes The type of textual evidence required is grade and prompt specific and included in the scoring guide. 
	
	The student response provides an accurate analysis of what the text says explicitly and inferentially and references the text explicitly to support the analysis, showing full comprehension of complex ideas expressed in the text(s). 
	The student response provides a mostly accurate analysis of what the text says explicitly and inferentially and references the text to support the analysis, showing extensive comprehension of ideas expressed in the text(s). 
	The student response provides a minimally accurate analysis of what the text says and may reference the text showing limited comprehension of ideas expressed in the text(s). 
	The student response provides an inaccurate analysis or no analysis of the text, showing little to no comprehension of ideas expressed in the text(s). 

	Writing 
Written Expression 
	
	--The student response addresses the prompt and provides effective and comprehensive development of the topic and/or narrative elements by using clear reasoning, details, and/or description; the development is consistently appropriate to the task, purpose, and audience. 

--The student response demonstrates effective coherence, clarity, and cohesion and includes a strong introduction and conclusion. 

--The student response uses language well to attend to the norms and conventions of the discipline. The response includes concrete words and phrases, sensory details, linking and transitional words, and/or domain-specific vocabulary effectively to clarify ideas. 
	--The student response addresses the prompt and provides effective development of the topic and/or narrative elements by using reasoning, details, and/or description; the development is largely appropriate to the task, purpose, and audience. 

--The student response demonstrates coherence, clarity, and cohesion2, and includes an introduction and conclusion. 

--The student response attends to the norms and conventions of the discipline. The response includes concrete words and phrases, sensory details, linking and transitional words, and/or domain-specific vocabulary to clarify ideas. 
	--The student response addresses the prompt and develops the topic and/or narrative elements minimally by using limited reasoning, details, and/or description; the development is limited in its appropriateness to the task, purpose, and/or audience. 

--The student response demonstrates limited coherence, clarity, and/or cohesion2, and may or may not include a clear introduction and/or conclusion. 

-The student response shows limited awareness of the norms of the discipline. The response includes limited descriptions, sensory details, linking and transitional words, or domain-specific vocabulary to clarify ideas. 
	--The student response is underdeveloped and therefore inappropriate to the task, purpose, and/or audience. 

--The student response demonstrates a lack of coherence, clarity and cohesion. 

--The student response shows little to no awareness of the norms of the discipline. The student response lacks the descriptions, sensory details, linking and transitional words, or domain-specific vocabulary needed to clarify ideas. 

	Writing 
Knowledge of Language and Conventions 
	The student response demonstrates command of the conventions of standard English consistent with effectively edited writing. Though there may be a few minor errors in grammar and usage, meaning is clear throughout the response. 
	The student response demonstrates command of the conventions of standard English consistent with edited writing. There may be a few distracting errors in grammar and usage, but meaning is clear. 
	The student response demonstrates inconsistent command of the conventions of standard English. There are a few patterns of errors in grammar and usage that may occasionally impede understanding. 
	The student response demonstrates limited command of the conventions of standard English. There are multiple errors in grammar and usage demonstrating minimal control over language. There are multiple distracting errors in grammar and usage that sometimes impede understanding. 
	The student response demonstrates little to no command of the conventions of standard English. There are frequent and varied errors in grammar and usage, demonstrating little or no control over language. There are frequent distracting errors in grammar and usage that often impede understanding. 


PARCC – GRADE 4-5 ELA Condensed Scoring Rubric for Prose Constructed Response Items (Cont’d)
NOTE: 

· The reading dimension is not scored for elicited narrative stories. 

· Per the CCSS, narrative elements in grades 3-5 may include: establishing a situation, organizing a logical event sequence, describing scenes, objects or people, developing characters personalities, and using dialogue as appropriate. 

· The elements of organization to be assessed are expressed in the grade-level standards W1-W3 and elucidated in the scoring rules for each individual PCR. 

Coded Responses: (All coded responses are scored with a 0 on the rubric) 

A=No response 

B=Response is unintelligible or undecipherable 

C=Response is not written in English 

D=Response is too limited to evaluate 

Note—additional codes may be added after the tryout or field testing of tasks 

PARCC – GRADE 6-11 LAL Condensed Scoring Rubric for Prose Constructed Response Items

	Construct Measured 
	Score Point 4 
	Score Point 3 
	Score Point 2 
	Score Point 1 
	Score Point 0 

	Reading 
Comprehension of Key Ideas and Details 
*Notes The type of textual evidence required is grade and prompt specific and included in the scoring guide. 
	The student response provides an accurate analysis of what the text says explicitly and inferentially and cites convincing textual evidence to support the analysis, showing full comprehension of complex ideas expressed in the text(s). 
	The student response provides a mostly accurate analysis of what the text says explicitly and inferentially and cites textual evidence to support the analysis, showing extensive comprehension of ideas expressed in the text(s). 


	The student response provides a generally accurate analysis of what the text says explicitly or inferentially and cited textual evidence, shows a basic comprehension of ideas expressed in the text(s). 
	The student response provides a minimally accurate analysis of what the text says and cited textual evidence, shows limited comprehension of ideas expressed in the text(s). 
	The student response provides an inaccurate analysis or no analysis of the text, showing little to no comprehension of ideas expressed in the text(s). 

	Writing 
Written Expression 
	--The student response addresses the prompt and provides effective and comprehensive development of the claim, topic and/or narrative elements by using clear and convincing reasoning, details, text-based evidence, and/or description; the development is consistently appropriate to the task, purpose, and audience. 

--The student response demonstrates purposeful coherence, clarity, and cohesion and includes a strong introduction, conclusion, and a logical, well-executed progression of ideas, making it easy to follow the writer’s progression of ideas. 

--The student response establishes and maintains an effective style, while attending to the norms and conventions of the discipline. The response uses precise language consistently, including descriptive words and phrases, sensory details, linking and transitional words, words to indicate tone, and/or domain-specific vocabulary. 


	--The student response addresses the prompt and provides effective development of the claim, topic and/or narrative elements by using clear reasoning, details, text-based evidence, and/or description; the development is largely appropriate to the task, purpose, and audience. 

--The student response demonstrates a great deal of coherence, clarity, and cohesion, and includes an introduction, conclusion, and a logical progression of ideas, making it fairly easy to follow the writer’s progression of ideas. 

--The student response establishes and maintains an effective style, while attending to the norms and conventions of the discipline. The response uses mostly precise language, including descriptive words and phrases, sensory details, linking and transitional words, words to indicate tone, and/or domain-specific vocabulary. 
	--The student response addresses the prompt and provides some development of the claim, topic and/or narrative elements by using some reasoning, details, text-based evidence, and/or description; the development is somewhat appropriate to the task, purpose, and audience. 

--The student response demonstrates some coherence, clarity, and/or cohesion, and includes an introduction, conclusion, and logically grouped ideas, making the writer’s progression of ideas usually discernible but not obvious. 

--The student response establishes and maintains a mostly effective style, while attending to the norms and conventions of the discipline. The response uses some precise language, including descriptive words and phrases, sensory details, linking and transitional words, words to indicate tone and/or domain-specific vocabulary. 
	--The student response addresses the prompt and develops the claim, topic and/or narrative elements minimally by using limited reasoning, details, text-based evidence and/or description; the development is limited in its appropriateness to the task, purpose, and/or audience. 

--The student response demonstrates limited coherence, clarity, and/or cohesion, making the writer’s progression of ideas somewhat unclear. 

--The student response has a style that has limited effectiveness, with limited awareness of the norms of the discipline. The response includes limited descriptions, sensory details, linking or transitional words, words to indicate tone, or domain-specific vocabulary. 
	--The student response is underdeveloped and therefore inappropriate to the task, purpose, and/or audience. 

--The student response demonstrates a lack of coherence, clarity and cohesion. 

--The student response has an inappropriate style. The student writing shows little to no awareness of the norms of the discipline. The response includes little to no precise language. 


PARCC – GRADE 6-11 LAL Condensed Scoring Rubric for Prose Constructed Response Items (cont’d)
	Writing 
Knowledge of Language and Conventions
	The student response demonstrates command of the conventions of standard English consistent with effectively edited writing. Though there may be a few minor errors in grammar and usage, meaning is clear throughout the response. 
	The student response demonstrates command of the conventions of standard English consistent with edited writing. There may be a few distracting errors in grammar and usage, but meaning is clear. 
	The student response demonstrates inconsistent command of the conventions of standard English. There are a few patterns of errors in grammar and usage that may occasionally impede understanding
	The student response demonstrates limited command of the conventions of standard English. There are multiple errors in grammar and usage demonstrating minimal control over language. There are multiple distracting errors in grammar and usage that sometimes impede understanding
	The student response demonstrates little to no command of the conventions of standard English. There are frequent and varied errors in grammar and usage, demonstrating little or no control over language. There are frequent distracting errors in grammar and usage that often impede understanding.


NOTE: 

· The reading dimension is not scored for elicited narrative stories. 

· The elements of coherence, clarity, and cohesion to be assessed are expressed in the grade-level standards 1-4 for writing and elucidated in the scoring guide for each PCR. 

· Tone is not assessed in grade 6. 

· Per the CCSS, narrative elements in grades 3-5 may include: establishing a situation, organizing a logical event sequence, describing scenes, objects or people, developing characters personalities, and using dialogue as appropriate. In grades 6-8, narrative elements may include, in addition to the grades 3-5 elements, establishing a context, situating events in a time and place, developing a point of view, developing characters’ motives. In grades 9-11, narrative elements may include, in addition to the grades 3-8 elements, outlining step-by-step procedures, creating one or more points of view, and constructing event models of what happened. The elements to be assessed are expressed in grade-level standards 3 for writing and elucidated in the scoring guide for each PCR. 

Coded Responses: (All coded responses are scored with a 0 on the rubric) 

A=No response 

B=Response is unintelligible or undecipherable 

C=Response is not written in English 

D=Response is too limited to evaluate 

Note—additional codes may be added after the tryout or piloting of tasks

PERTH AMBOY PUBLIC SCHOOLS

Writing Forms for Prose Constructed Response (PCR) Items:
The PARCC Summative Assessments in Grades 3-11 will measure writing using three prose constructed response (PCR) items. In the classroom writing can take many forms, including both informal and formal. Since each PCR is designed to measure both written expression and knowledge of language and conventions, the audience and form for each PCR will necessitate that students use a formal register. In addition, PARCC seeks to create items that elicit writing that is authentic for the students to be assessed. The list below represents a sample of the forms which may be elicited from students in response to PARCC Summative Assessment PCRs. This list is not designed to be exhaustive either for the PARCC assessments or the classroom. Item writers will not use the list as the definitive list of forms that can be elicited on PCRs, and teachers should not plan to use the list as a checklist of forms to be taught. Instead, the list is provided to demonstrate the wealth of forms for writing that may be used to elicit authentic student writing. 

In grades 3-5, students may be asked to produce: 

· Adventure stories 

· Autobiography 

· Biography 

· Book reviews 

· Brochures 

· Character Sketches 

· Descriptions 

· Diaries 

· Encyclopedia or Wiki entries 

· Endings 

· Essays 

· Explanations 

· Fables 

· Fantasy stories 

· Fiction 

· How-to-do-it articles 

· Humorous stories 

· Legends 

· Letters 

· Magazine articles 

· Myths 

· News articles 

· Pamphlets 

· Persuasive letters 

· Reports 

· Reviews 

· Scenes (from a play) 

· Short stories 

· Science articles 

· Science fiction stories 

· Sequels
· Speeches

In addition to those forms listed for grades 3-5, students in grades 6-8 may be asked to produce: 

· Anecdotes 

· Apologies 

· Complaints 

· Editorials 

· Interviews 

In addition to those forms listed for grades 3-8, students in grades 9-11 may be asked to produce: 

· Satires 

· Spoofs 

· Testimonials 
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THE COMMON CORE STATE STANDARDS – ENGLISH LANGUAGE ARTS
Key Shifts in English Language Arts

Introduction

The Common Core State Standards for English Language Arts and Literacy build on the best of existing standards and reflect the skills and knowledge students will need to succeed in college, career, and life. Understanding how the standards differ from previous standards—and the necessary shifts they call for—is essential to implementing the standards well.

The following are key shifts called for by the Common Core:

1. Regular practice with complex texts and their academic language

Rather than focusing solely on the skills of reading and writing, the ELA/literacy standards highlight the growing complexity of the texts students must read to be ready for the demands of college, career, and life. The standards call for a staircase of increasing complexity so that all students are ready for the demands of college- and career-level reading no later than the end of high school. The standards also outline a progressive development of reading comprehension so that students advancing through the grades are able to gain more from what they read.

Closely related to text complexity and inextricably connected to reading comprehension is a focus on academic vocabulary: words that appear in a variety of content areas (such as ignite and commit). The standards call for students to grow their vocabularies through a mix of conversation, direct instruction, and reading. They ask students to determine word meanings, appreciate the nuances of words, and steadily expand their range of words and phrases. Vocabulary and conventions are treated in their own strand not because skills in these areas should be handled in isolation, but because their use extends across reading, writing, speaking, and listening.

Because the standards are the roadmap for successful classrooms, and recognizing that teachers, school districts, and states need to decide on the journey to the destination, they intentionally do not include a required reading list. Instead, they include numerous sample texts to help teachers prepare for the school year and allow parents and students to know what to expect during the year.

The standards include certain critical types of content for all students, including classic myths and stories from around the world, foundational U.S. documents, seminal works of American literature, and the writings of Shakespeare. The standards appropriately defer the majority of decisions about what and how to teach to states, districts, schools, and teachers.

2. Reading, writing, and speaking grounded in evidence from texts, both literary and informational

The Common Core emphasizes using evidence from texts to present careful analyses, well-defended claims, and clear information. Rather than asking students questions they can answer solely from their prior knowledge and experience, the standards call for students to answer questions that depend on their having read the texts with care.

The reading standards focus on students’ ability to read carefully and grasp information, arguments, ideas, and details based on evidence in the text. Students should be able to answer a range of text-dependent questions, whose answers require inferences based on careful attention to the text.

Frequently, forms of writing in K–12 have drawn heavily from student experience and opinion, which alone will not prepare students for the demands of college, career, and life. Though the standards still expect narrative writing throughout the grades, they also expect a command of sequence and detail that are essential for effective argumentative and informative writing. The standards’ focus on evidence-based writing along with the ability to inform and persuade is a significant shift from current practice.

3. Building knowledge through content-rich nonfiction

Students must be immersed in information about the world around them if they are to develop the strong general knowledge and vocabulary they need to become successful readers and be prepared for college, career, and life. Informational texts play an important part in building students’ content knowledge. Further, it is vital for students to have extensive opportunities to build knowledge through texts so they can learn independently.

In K-5, fulfilling the standards requires a 50-50 balance between informational and literary reading. Informational reading includes content-rich nonfiction in history/social studies, sciences, technical studies, and the arts. The K-5 standards strongly recommend that texts—both within and across grades—be selected to support students in systematically developing knowledge about the world.

In grades 6-12, there is much greater attention on the specific category of literary nonfiction, which is a shift from traditional standards. To be clear, the standards pay substantial attention to literature throughout K-12, as it constitutes half of the reading in K-5 and is the core of the work of 6-12 ELA teachers. Also in grades 6-12, the standards for literacy in history/social studies, science, and technical subjects ensure that students can independently build knowledge in these disciplines through reading and writing. Reading, writing, speaking, and listening should span the school day from K-12 as integral parts of every subject.
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THE COMMON CORE STATE STANDARDS – ENGLISH LANGUAGE ARTS

Key Design Consideration

CCR and grade-specific standards

The CCR standards anchor the document and define general, cross-disciplinary literacy expectations that must be met for students to be prepared to enter college and workforce training programs ready to succeed. The K-12 grade-specific standards define end-of-year expectations and a cumulative progression designed to enable students to meet college and career readiness expectations no later than the end of high school. The CCR and high school (grades 9-12) standards work in tandem to define the college and career readiness line—the former providing broad standards, the latter providing additional specificity. Hence, both should be considered when developing college and career readiness assessments.

Students advancing through the grades are expected to meet each year’s grade-specific standards, retain or further develop skills and understandings mastered in preceding grades, and work steadily toward meeting the more general expectations described by the CCR standards.

Grade levels for K-8; grade bands for 9-10 and 11-12

The Standards use individual grade levels in kindergarten through grade 8 to provide useful specificity; the Standards use two-year bands in grades 9-12 to allow schools, districts, and states flexibility in high school course design.

A focus on results rather than means

By emphasizing required achievements, the Standards leave room for teachers, curriculum developers, and states to determine how those goals should be reached and what additional topics should be addressed. Thus, the Standards do not mandate such things as a particular writing process or the full range of metacognitive strategies that students may need to monitor and direct their thinking and learning. Teachers are thus free to provide students with whatever tools and knowledge their professional judgment and experience identify as most helpful for meeting the goals set out in the Standards.
An integrated model of literacy

Although the Standards are divided into Reading, Writing, Speaking and Listening, and Language strands for conceptual clarity, the processes of communication are closely connected, as reflected throughout this document. For example, Writing standard 9 requires that students be able to write about what they read. Likewise, Speaking and Listening standard 4 sets the expectation that students will share findings from their research.

Research and media skills blended into the Standards as a whole

To be ready for college, workforce training, and life in a technological society, students need the ability to gather, comprehend, evaluate, synthesize, and report on information and ideas, to conduct original research in order to answer questions or solve problems, and to analyze and create a high volume and extensive range of print and nonprint texts in media forms old and new. The need to conduct research and to produce and consume media is embedded into every aspect of today’s curriculum. In like fashion, research and media skills and understandings are embedded throughout the Standards rather than treated in a separate section.

Shared responsibility for students’ literacy development

The Standards insist that instruction in reading, writing, speaking, listening, and language be a shared responsibility within the school. The K-5 standards include expectations for reading, writing, speaking, listening, and language applicable to a range of subjects, including but not limited to ELA. The grades 6-12 standards are divided into two sections, one for ELA and the other for history/social studies, science, and technical subjects. This division reflects the unique, time-honored place of ELA teachers in developing students’ literacy skills while at the same time recognizing that teachers in other areas must have a role in this development as well.

Part of the motivation behind the interdisciplinary approach to literacy promulgated by the Standards is extensive research establishing the need for college and career ready students to be proficient in reading complex informational text independently in a variety of content areas. Most of the required reading in college and workforce training programs is informational in structure and challenging in content; postsecondary education programs typically provide students with both a higher volume of such reading than is generally required in K-12 schools and comparatively little scaffolding.

The Standards are not alone in calling for a special emphasis on informational text. The 2009 reading framework of the National Assessment of Educational Progress (NAEP) requires a high and increasing proportion of informational text on its assessment as students advance through the grades.

Distribution of Literary and Informational Passages by Grade in the 2009 NAEP Reading Framework

	Grade
	Literary
	Information

	4
	50%
	50%

	8
	45%
	55%

	12
	30%
	70%


(2008). Reading framework for the 2009 National Assessment of Educational Progress. Washington, DC: U.S. Government Printing Office.
The Standards aim to align instruction with this framework so that many more students than at present can meet the requirements of college and career readiness. In K-5, the Standards follow NAEP’s lead in balancing the reading of literature with the reading of informational texts, including texts in history/social studies, science, and technical subjects. In accord with NAEP’s growing emphasis on informational texts in the higher grades, the Standards demand that a significant amount of reading of informational texts take place in and outside the ELA classroom. Fulfilling the Standards for 6-12 ELA requires much greater attention to a specific category of informational text—literary nonfiction—than has been traditional. Because the ELA classroom must focus on literature (stories, drama, and poetry) as well as literary nonfiction, a great deal of informational reading in grades 6-12 must take place in other classes if the NAEP assessment framework is to be matched instructionally.1 To measure students’ growth toward college and career readiness, assessments aligned with the Standards should adhere to the distribution of texts across grades cited in the NAEP framework.

NAEP likewise outlines a distribution across the grades of the core purposes and types of student writing. The 2011 NAEP framework, like the Standards, cultivates the development of three mutually reinforcing writing capacities: writing to persuade, to explain, and to convey real or imagined experience. Evidence concerning the demands of college and career readiness gathered during development of the Standards concurs with NAEP’s shifting emphases: standards for grades 9-12 describe writing in all three forms, but, consistent with NAEP, the overwhelming focus of writing throughout high school should be on arguments and informative/explanatory texts.2
Distribution of Communicative Purposes by Grade in the 2011 NAEP Writing Framework

	Grade
	To Persuade
	To Explain
	To Convey Experience

	4
	30%
	35%
	35%

	8
	35%
	35%
	30%

	12
	40%
	40%
	20%


Source: National Assessment Governing Board. (2007). Writing framework for the 2011 National Assessment of Educational Progress, pre-publication edition. Iowa City, IA: ACT, Inc.
It follows that writing assessments aligned with the Standards should adhere to the distribution of writing purposes across grades outlined by NAEP.

Focus and coherence in instruction and assessment

While the Standards delineate specific expectations in reading, writing, speaking, listening, and language, each standard need not be a separate focus for instruction and assessment. Often, several standards can be addressed by a single rich task. For example, when editing writing, students address Writing standard 5 (“Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach”) as well as Language standards 1-3 (which deal with conventions of standard English and knowledge of language). When drawing evidence from literary and informational texts per Writing standard 9, students are also demonstrating their comprehension skill in relation to specific standards in Reading. When discussing something they have read or written, students are also demonstrating their speaking and listening skills. The CCR anchor standards themselves provide another source of focus and coherence. 

The same ten CCR anchor standards for Reading apply to both literary and informational texts, including texts in history/social studies, science, and technical subjects. The ten CCR anchor standards for Writing cover numerous text types and subject areas. This means that students can develop mutually reinforcing skills and exhibit mastery of standards for reading and writing across a range of texts and classrooms.

What is not covered by the Standards

The Standards should be recognized for what they are not as well as what they are. The most important intentional design limitations are as follows:

1. The Standards define what all students are expected to know and be able to do, not how teachers should teach. For instance, the use of play with young children is not specified by the Standards, but it is welcome as a valuable activity in its own right and as a way to help students meet the expectations in this document. Furthermore, while the Standards make references to some particular forms of content, including mythology, foundational U.S. documents, and Shakespeare, they do not—indeed, cannot—enumerate all or even most of the content that students should learn. The Standards must therefore be complemented by a well-developed, content-rich curriculum consistent with the expectations laid out in this document.

2. While the Standards focus on what is most essential, they do not describe all that can or should be taught. A great deal is left to the discretion of teachers and curriculum developers. The aim of the Standards is to articulate the fundamentals, not to set out an exhaustive list or a set of restrictions that limits what can be taught beyond what is specified herein.

3. The Standards do not define the nature of advanced work for students who meet the Standards prior to the end of high school. For those students, advanced work in such areas as literature, composition, language, and journalism should be available. This work should provide the next logical step up from the college and career readiness baseline established here.

4. The Standards set grade-specific standards but do not define the intervention methods or materials necessary to support students who are well below or well above grade-level expectations. No set of grade-specific standards can fully reflect the great variety in abilities, needs, learning rates, and achievement levels of students in any given classroom. However, the Standards do provide clear signposts along the way to the goal of college and career readiness for all students.

5. It is also beyond the scope of the Standards to define the full range of supports appropriate for English language learners and for students with special needs. At the same time, all students must have the opportunity to learn and meet the same high standards if they are to access the knowledge and skills necessary in their post-high school lives.

Each grade will include students who are still acquiring English. For those students, it is possible to meet the standards in reading, writing, speaking, and listening without displaying native-like control of conventions and vocabulary.

The Standards should also be read as allowing for the widest possible range of students to participate fully from the outset and as permitting appropriate accommodations to ensure maximum participation of students with special education needs. For example, for students with disabilities reading should allow for the use of Braille, screen-reader technology, or other assistive devices, while writing should include the use of a scribe, computer, or speech-to-text technology. In a similar vein, speaking and listening should be interpreted broadly to include sign language.

6. While the ELA and content area literacy components described herein are critical to college and career readiness, they do not define the whole of such readiness. Students require a wide-ranging, rigorous academic preparation and, particularly in the early grades, attention to such matters as social, emotional, and physical development and approaches to learning. Similarly, the Standards define literacy expectations in history/social studies, science, and technical subjects, but literacy standards in other areas, such as mathematics and health education, modeled on those in this document are strongly encouraged to facilitate a comprehensive, school wide literacy program.

New Jersey Core Curriculum Content Standards for Science
INTRODUCTION Science Education in the 21st Century
"Today more than ever before, science holds the key to our survival as a planet and our security and prosperity as a nation" (Obama, 2008).
Scientific literacy assumes an increasingly important role in the context of globalization. The rapid pace of technological advances, access to an unprecedented wealth of information, and the pervasive impact of science and technology on day-to-day living require a depth of understanding that can be enhanced through quality science education. In the 21st century, science education focuses on the practices of science that lead to a greater understanding of the growing body of scientific knowledge that is required of citizens in an ever- changing world.
Mission: Scientifically literate students possess the knowledge and understanding of scientific concepts and processes required for personal decision-making, participation in civic and cultural affairs, and economic productivity.
Vision: A quality science education fosters a population that:
· Experiences the richness and excitement of knowing about the natural world and understanding how it functions. 
· Uses appropriate scientific processes and principles in making personal decisions. 
· Engages intelligently in public discourse and debate about matters of scientific and technological  concern. 
· Applies scientific knowledge and skills to increase economic productivity.  Intent and Spirit of the Science Standards  "Scientific proficiency encompasses understanding key concepts and their connections to other fundamental concepts and principles of science; familiarity with the natural and designed world for both its diversity and unity; and use of scientific knowledge and scientific ways of thinking for individual and social purposes" (American Association for the Advancement of Science, 1990).  All students engage in science experiences that promote the ability to ask, find, or determine answers to questions derived from natural curiosity about everyday things and occurrences. The underpinning of the revised standards lies in the premise that science is experienced as an active process in which inquiry is central to learning and in which students engage in observation, inference, and experimentation on an ongoing basis, rather than as an isolated a process. When engaging in inquiry, students describe objects and events, ask questions, construct explanations, test those explanations against current scientific knowledge, and communicate their ideas to others in their community and around the world. They actively develop their understanding of science by identifying their assumptions, using critical and logical thinking, and considering alternative explanations.  Revised Standards The revision of the science standards was driven by two key questions: 
• What are the core scientific concepts and principles that all students need to understand in the 21st century?
• What should students be able to do in order to demonstrate understanding of the concepts and principles?
In an attempt to address these questions, science taskforce members examined the scientific concepts and principles common to the National Science Education Standards, Benchmarks and Atlases for Science Literacy , and the National Assessment of Educational Progress (NAEP) Framework .This resulted in narrowing the breadth of content from 10 standards to four standards that include 17 clearly-defined key concepts and principles.
· Science Practices (standard 5.1) embody the idea of "knowledge in use" and include understanding scientific explanations, generating scientific evidence, reflecting on scientific knowledge, and participating productively in science. Science practices are integrated into the Cumulative Progress Indicators within each science domain in recognition that science content and processes are inextricably linked; science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge. 
· Science content is presented in Physical Science (standard 5.2), Life Science (standard 5.3), and Earth Systems (standard 5.4). The most current research on how science is learned informed the development of learning progressions for each strand, which increase in depth of understanding as students progress through the grades.  Laboratory Science in the 21stCentury  Laboratory science is a practice not a place. It is important to emphasize that standards-driven lab science courses do not include student manipulation or analysis of data created by a teacher as a replacement or substitute for direct interaction with the natural or designed world.  The revised standards and course descriptions emphasize the importance of students independently creating scientific arguments and explanations for observations made during investigations. Science education thereby becomes a sense-making enterprise for students in which they are systematically provided with ongoing opportunities to: 
· Interact directly with the natural and designed world using tools, data-collection techniques, models, and theories of science. 
· Actively participate in scientific investigations and use cognitive and manipulative skills associated with the formulation of scientific explanations. 
· Use evidence, apply logic, and construct arguments for their proposed explanations. The 2009 Science Standards implicitly and explicitly point to a more student-centered approach to instructional  design that engages learners in inquiry. Inquiry, as defined in the revised standards, envisions learners who: 
· Are engaged by scientifically-oriented questions. 
· Prioritize evidence that addresses scientifically-oriented questions. 
· Formulate explanations from that evidence to address those scientifically-oriented questions. 
· Evaluate their explanations in light of alternative explanations, particularly those reflecting scientific  understanding. 
· Communicate and justify their proposed explanations.  Fundamental principles of instructional design assist students in achieving their intended learning goals through lab-science experiences that: 
· Are designed with clear learning outcomes in mind. 
· Are sequenced thoughtfully into the flow of classroom science instruction. 
· Integrate learning of science content with learning about science practices. 
· Incorporate ongoing student reflection and discussion (National Research Council, 2007). 
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Students K-12 lab-science experiences should include the following:
· Physical manipulation of authentic substances or systems: This may include such activities as chemistry experiments, plant and animal observations, and investigations of force and motion. 
· Interaction with simulations: In 21st-century laboratory science courses, students can work with  computerized models, or simulations, that represent aspects of natural phenomena that cannot be observed directly because they are very large, very small, very slow, very fast, or very complex. Students may also model the interaction of molecules in chemistry or manipulate models of cells, animal or plant systems, wave motion, weather patterns, or geological formations using simulations. 
· Interaction with authentic data: Students may interact with authentic data that are obtained and represented in a variety of forms. For example, they may study photographs to examine characteristics of the Moon or other heavenly bodies or analyze emission and absorption spectra in the light from stars. Data may be incorporated in films, DVDs, computer programs, or other formats. 
· Access to large databases: In many fields of science, researchers have arranged for empirical data to be normalized and aggregated - for example, genome databases, astronomy image collections, databases of climatic events over long time periods, biological field observations. Some students may be able to access authentic and timely scientific data using the Internet and can also manipulate and analyze authentic data in new forms of laboratory experiences (Bell, 2005). 
· Remote access to scientific instruments and observations: When available, laboratory experiences enabled by the Internet can link students to remote instruments, such as the environmental scanning electron microscope (Thakkar et al., 2000), or allow them to control automated telescopes (Gould, 2004). 

Quality science education is based on standards that are rich in content and practice, with aligned curricula, pedagogy, assessment, and teacher preparation and development. It has been nearly 15 years since the National Research Council and the American Association for Advancement in Science produced the seminal documents on which most state standards are based. Since that time, major advances in science and our understanding of how students learn science have taken place and need to be reflected in state standards. The time is right to advance toward Next Generation Science Standards. 
Next Generation Science Standards for Today’s Students and Tomorrow’s Workforce:  Through a collaborative, state-led process managed by Achieve, new K–12 science standards have been developed that are rich in content and practice, arranged in a coherent manner across disciplines and grades to provide all students an internationally benchmarked science education. The NGSS is based on the Framework for K–12 Science Education developed by the National Research Council.

The National Research Council (NRC) of the National Academy of Sciences managed the first of two steps in the creation of the Next Generation Science Standards by developing the A Framework for K-12 Science Education, which was released July 2011.

The Framework provides a sound, evidence-based foundation for standards by drawing on current scientific research—including research on the ways students learn science effectively—and identifies the science all K–12 students should know.

To undertake this effort, the NRC convened a committee of 18 individuals who are nationally and internationally known in their respective fields. The committee included practicing scientists, including two Nobel laureates, cognitive scientists, science education researchers, and science education standards and policy experts. In addition, the NRC used four design teams to develop the Framework. These four design teams, in physical science, life science, earth/space science, and engineering, developed the Framework sections for their respective disciplinary area.

After releasing a public draft in July of 2010, the NRC reviewed comments and considered all feedback prior to releasing the final Framework. The Framework is now being used as the foundation for the Next Generation Science Standards in a collaborative, state-led process that is managed by Achieve.
This curricula was developed to meet the new expectations set by the Common Core State Standards. This course will also incorporate New Jersey Core Curriculum Content Standards(NJCCCS) and the Next Generation Science Standards(NGSS).
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