Standards Alignments for MechAnimations (Grades 2 – 3) 
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MechAnimations (Grades 2-3) Math & ELA Alignments
	Lesson #
	National Council of Teachers of Mathematics Principles & Standards for School Mathematics


	National Council of Teachers of English: Standards for the English Language Arts

	
	Pre-K–2
	Grades 3–5
	

	Lesson 1: Identifying and sorting mechanisms
	AB: 1a

GT: 1a-b, 4a-b, d

MT: 1a-b

DP: 1a-c

PS: a-d

CM: a-d

CT: a-c

RT: a-c


	AB: 1a

GT: 1a-b, 4b-c

MT: 1a

DP: 1a-d

PS: a-d

CM: a-d

CT: a-c

RT: a-c
	Standard 4

Standard 5

Standard 6

Standard 8

Standard 11

Standard 12



	Lesson 2: Making mechanisms
	AB: 1a, 4a

GT: 1c, 2a-c, 4a-d

DP: 1a-c, 3a

PS: a-d

RP: a

CM: a-d

CT: a-c

RT: a-c


	AB: 4a-b

GT: 1c, 2c, 4a

DP: 3a, 4a-b

PS: a-d

RP: a

CM: a-d

CT: a-c

RT: a-c
	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Lesson 3: Making one link control another
	AB: 4a

GT: 2a-c, 3a

DP: 3a

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	AB: 4a-b

GT: 2a, 3a

DP: 3a, 4a-b

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c
	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)


	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	


	Lesson #
	National Council of Teachers of Mathematics Principles & Standards for School Mathematics


	National Council of Teachers of English: Standards for the English Language Arts

	
	Pre-K–2
	Grades 3–5
	

	Lesson 4: Representing Mechanisms
	NO: 1a-e

GT: 1a-c, 2a-c, 4a-d

MT: 1a, c-d, 2a-d

DP: 1a-c

PS: a-d

CM: a-d

CT: a-c

RT: a-c


	NO: 1a-b

GT: 1a, e, 2a-c, 4a-f

MT: 1a-b, d, 2b-c

DP: 1a-d

PS: a-d

CM: a-d

CT: a-c

RT: a-c


	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Lesson 5: Directions of Motion
	AB: 4a 

GT: 1a-c, 2a-c, 4a-d

MT: 1a-d

DP: 1a-c

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	AB: 4a-b

GT: 1a-e, 2a-c, 4a-f

MT: 1a-e

DP: 1a-c, 4a-b

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Lesson 6: Combining mechanisms
	AB: 4a 

GT: 1a-c, 2a-c, 4a-d

MT: 1a-d

DP: 1a-c

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	AB: 4a-b

GT: 1a-e, 2a-c, 4a-f

MT: 1a-e

DP: 1a-c, 4a-b

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)


	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	


	Lesson #
	National Council of Teachers of Mathematics Principles & Standards for School Mathematics


	National Council of Teachers of English: Standards for the English Language Arts

	
	Pre-K–2
	Grades 3–5
	

	Lesson 7: Modeling Mechanisms
	AB: 4a 

GT: 1a-c, 2a-c, 4c-d

MT: 1a-d, 2c-d

DP: 1a-c

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	AB: 4a-b

GT: 1a-e, 2a-c, 4a-e

MT: 1a-b

DP: 1a-c, 4a-b

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Lesson 8: Making a MechAnimation
	AB: 4a 

GT: 1a-c, 2a-c, 4a-d

MT: 1a-d

DP: 1a-c

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	AB: 4a-b

GT: 1a-e, 2a-c, 4a-f

MT: 1a-e

DP: 1a-c, 4a-b

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Lesson 9: Controlling how far things move
	NO: 1a-e

AB: 1b-c, 3a, 4a 

GT: 2a-c, 4a-d

MT: 1a-d, 2b-d

DP: 1a-c, 2a, 3a

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	NO: 1a-b 

AB: 1b-c, 3b, 4a-b

GT: 2a-c, 4a-e

MT: 1a-b, 2b-c

DP: 1a-d, 2a, c, 3a, 4a-b

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations
	

	Lesson #
	National Council of Teachers of Mathematics Principles & Standards for School Mathematics


	National Council of Teachers of English: Standards for the English Language Arts

	
	Pre-K–2
	Grades 3–5
	

	Lesson 10: Controlling the amount of Force
	NO: 1a-e

AB: 1b-c, 3a, 4a 

GT: 2a-c, 4a-d

MT: 1a-d, 2b-d

DP: 1a-c, 2a, 3a

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	NO: 1a-b 

AB: 1b-c, 3b, 4a-b

GT: 2a-c, 4a-e

MT: 1a-b, 2b-c

DP: 1a-d, 2a, c, 3a, 4a-b

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Lesson 11: Redesigning MechAnimations
	AB: 4a 

GT: 1a-c, 2a-c, 4a-d

MT: 1a-d

DP: 1a-c

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	AB: 4a-b

GT: 1a-e, 2a-c, 4a-f

MT: 1a-e

DP: 1a-c, 4a-b

PS: a-d

RP: a-d

CM: a-d

CT: a-c

RT: a-c


	Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 11

Standard 12

	Lesson 12: Presenting MechAnimations 
	
	
	Standard 4

Standard 5

Standard 6

Standard 8

Standard 11

Standard 12



	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	


	NCTM Principles & Standards for School Mathematics



	Number and Operations Standard



	Skill
	Pre-K–2 Expectations:

	Grades 3–5 Expectations:

	1. Understand numbers, ways of representing numbers, relationships among numbers, and number systems


	a. Count with understanding and recognize "how many" in sets of objects; 
b. Use multiple models to develop initial understandings of place value and the base-ten number system; 
c. Develop understanding of the relative position and magnitude of whole numbers and of ordinal and cardinal numbers and their connections; 
d. Develop a sense of whole numbers and represent and use them in flexible ways, including relating, composing, and decomposing numbers; 
e. Connect number words and numerals to the quantities they represent, using various physical models and representations; 
f. Understand and represent commonly used fractions, such as 1/4, 1/3, and 1/2. 
	a. Understand the place-value structure of the base-ten number system and be able to represent and compare whole numbers and decimals; 
b. Recognize equivalent representations for the same number and generate them by decomposing and composing numbers; 
c. Develop understanding of fractions as parts of unit wholes, as parts of a collection, as locations on number lines, and as divisions of whole numbers; 
d. Use models, benchmarks, and equivalent forms to judge the size of fractions; 
e. Recognize and generate equivalent forms of commonly used fractions, decimals, and percents; 
f. Explore numbers less than 0 by extending the number line and through familiar applications; 
g. Describe classes of numbers according to characteristics such as the nature of their factors.

	2. Understand meanings of operations and how they relate to one another 


	a. Understand various meanings of addition and subtraction of whole numbers and the relationship between the two operations; 

b. Understand the effects of adding and subtracting whole numbers; 
c. Understand situations that entail multiplication and division, such as equal groupings of objects and sharing equally. 
	a. Understand various meanings of multiplication and division; 
b. Understand the effects of multiplying and dividing whole numbers; 
c. Identify and use relationships between operations, such as division as the inverse of multiplication, to solve problems; 
d. Understand and use properties of operations, such as the distributivity of multiplication over addition. 

	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)


	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations




	NCTM Principles & Standards for School Mathematics



	Number and Operations Standard (Continued)



	Skill
	Pre-K–2 Expectations:

	Grades 3–5 Expectations:

	3. Compute fluently and make reasonable estimates
	a. Develop and use strategies for whole-number computations, with a focus on addition and subtraction; 
b. Develop fluency with basic number combinations for addition and subtraction; 
c. Use a variety of methods and tools to compute, including objects, mental computation, estimation, paper and pencil, and calculators.
	a. Develop fluency with basic number combinations for multiplication and division and use these combinations to mentally compute related problems, such as 30 X 50; 
b. Develop fluency in adding, subtracting, multiplying, and dividing whole numbers; 
c. Develop and use strategies to estimate the results of whole-number computations and to judge the reasonableness of such results; 
d. Develop and use strategies to estimate computations involving fractions and decimals in situations relevant to students' experience; 
e. Use visual models, benchmarks, and equivalent forms to add and subtract commonly used fractions and decimals; 
f. Select appropriate methods and tools for computing with whole numbers from among mental computation, estimation, calculators, and paper and pencil according to the context and nature of the computation and use the selected method or tools. 

	Algebra Standard



	1. Understand patterns, relations, and functions
	a. Sort, classify, and order objects by size, number, and other properties; 
b. Recognize, describe, and extend patterns such as sequences of sounds and shapes or simple numeric patterns and translate from one representation to another; 
c. Analyze how both repeating and growing patterns are generated. 
	a. Describe, extend, and make generalizations about geometric and numeric patterns; 
b. Represent and analyze patterns and functions, using words, tables, and graphs. 

	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations



	NCTM Principles & Standards for School Mathematics



	Algebra Standard (Continued)



	Skill
	Pre-K–2 Expectations:

	Grades 3–5 Expectations:

	2. Represent and analyze mathematical situations and structures using algebraic symbols


	a. Illustrate general principles and properties of operations, such as commutatively, using specific numbers; 
b. Use concrete, pictorial, and verbal representations to develop an understanding of invented and conventional symbolic notations. 
	a. Identify such properties as commutativity, associativity, and distributivity and use them to compute with whole numbers; 
b. Represent the idea of a variable as an unknown quantity using a letter or a symbol; 
c. Express mathematical relationships using equations. 

	3. Use mathematical models to represent and understand quantitative relationships 


	a. Model situations that involve the addition and subtraction of whole numbers, using objects, pictures, and symbols.
	a. Model problem situations with objects and use representations such as graphs, tables, and equations to draw conclusions. 



	4. Analyze change in various contexts


	a. Describe qualitative change, such as a student's growing taller; 
b. Describe quantitative change, such as a student's growing two inches in one year.
	a. Investigate how a change in one variable relates to a change in a second variable; 
b. Identify and describe situations with constant or varying rates of change and compare them.

	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)


	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations




	NCTM Principles & Standards for School Mathematics



	Geometry Standard



	Skill
	Pre-K–2 Expectations:

	Grades 3–5 Expectations:

	1. Analyze characteristics and properties of two- and three-dimensional geometric shapes and develop mathematical arguments about geometric relationships


	a. Recognize, name, build, draw, compare, and sort two- and three-dimensional shapes; 
b. Describe attributes and parts of two- and three-dimensional shapes; 
c. Investigate and predict the results of putting together and taking apart two- and three-dimensional shapes. 
	a. Identify, compare, and analyze attributes of two- and three-dimensional shapes and develop vocabulary to describe the attributes; 
b. Classify two- and three-dimensional shapes according to their properties and develop definitions of classes of shapes such as triangles and pyramids; 
c. Investigate, describe, and reason about the results of subdividing, combining, and transforming shapes; 
d. Explore congruence and similarity; 
e. Make and test conjectures about geometric properties and relationships and develop logical arguments to justify conclusions. 



	2. Specify locations and describe spatial relationships using coordinate geometry and other representational systems


	a. Describe, name, and interpret relative positions in space and apply ideas about relative position; 
b. Describe, name, and interpret direction and distance in navigating space and apply ideas about direction and distance; 
c. Find and name locations with simple relationships such as "near to" and in coordinate systems such as maps. 


	a. Describe location and movement using common language and geometric vocabulary; 
b. Make and use coordinate systems to specify locations and to describe paths; 
c. Find the distance between points along horizontal and vertical lines of a coordinate system. 

	3. Apply transformations and use symmetry to analyze mathematical situations


	a. Recognize and apply slides, flips, and turns; 
b. Recognize and create shapes that have symmetry. 
	a. Predict and describe the results of sliding, flipping, and turning two-dimensional shapes; 
b. Describe a motion or a series of motions that will show that two shapes are congruent; 
c. Identify and describe line and rotational symmetry in two- and three-dimensional shapes and designs. 



	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)


	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations



	NCTM Principles & Standards for School Mathematics



	Geometry Standard (Continued)



	Skill
	Pre-K–2 Expectations:

	Grades 3–5 Expectations:

	4. Use visualization, spatial reasoning, and geometric modeling to solve problems
	a. Create mental images of geometric shapes using spatial memory and spatial visualization; 
b. Recognize and represent shapes from different perspectives; 
c. Relate ideas in geometry to ideas in number and measurement; 
d. Recognize geometric shapes and structures in the environment and specify their location. 
	a. Build and draw geometric objects; 
b. Create and describe mental images of objects, patterns, and paths; 
c. Identify and build a three-dimensional object from two-dimensional representations of that object; 
d. Identify and draw a two-dimensional representation of a three-dimensional object; 
e. Use geometric models to solve problems in other areas of mathematics, such as number and measurement; 
f. Recognize geometric ideas and relationships and apply them to other disciplines and to problems that arise in the classroom or in everyday life. 



	Measurement Standard



	1. Understand measurable attributes of objects and the units, systems, and processes of measurement


	a. Recognize the attributes of length, volume, weight, area, and time; 
b. Compare and order objects according to these attributes; 
c. Understand how to measure using nonstandard and standard units; 
d. Select an appropriate unit and tool for the attribute being measured. 
	a. Understand such attributes as length, area, weight, volume, and size of angle and select the appropriate type of unit for measuring each attribute; 
b. Understand the need for measuring with standard units and become familiar with standard units in the customary and metric systems; 
c. Carry out simple unit conversions, such as from centimeters to meters, within a system of measurement; 
d. Understand that measurements are approximations and how differences in units affect precision; 
e. Explore what happens to measurements of a two-dimensional shape such as its perimeter and area when the shape is changed in some way. 



	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations



	NCTM Principles & Standards for School Mathematics



	Measurement Standard (Continued)



	Skill
	Pre-K–2 Expectations:

	Grades 3–5 Expectations:

	2. Apply appropriate techniques, tools, and formulas to determine measurements. 


	a. Measure with multiple copies of units of the same size, such as paper clips laid end to end; 
b. Use repetition of a single unit to measure something larger than the unit, for instance, measuring the length of a room with a single meterstick; 
c. Use tools to measure; 
d. Develop common referents for measures to make comparisons and estimates. 
	a. Develop strategies for estimating the perimeters, areas, and volumes of irregular shapes; 
b. Select and apply appropriate standard units and tools to measure length, area, volume, weight, time, temperature, and the size of angles; 
c. Select and use benchmarks to estimate measurements; 
d. Develop, understand, and use formulas to find the area of rectangles and related triangles and parallelograms; 
e. Develop strategies to determine the surface areas and volumes of rectangular solids. 



	Data Analysis and Probability Standard



	1. Formulate questions that can be addressed with data and collect, organize, and display relevant data to answer them


	a. Pose questions and gather data about themselves and their surroundings; 
b. Sort and classify objects according to their attributes and organize data about the objects; 
c. Represent data using concrete objects, pictures, and graphs. 
	a. Design investigations to address a question and consider how data-collection methods affect the nature of the data set; 
b. Collect data using observations, surveys, and experiments; 
c. Represent data using tables and graphs such as line plots, bar graphs, and line graphs; 
d. Recognize the differences in representing categorical and numerical data. 



	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations




	NCTM Principles & Standards for School Mathematics



	Data Analysis and Probability Standard (Continued)



	Skill
	Pre-K–2 Expectations:

	Grades 3–5 Expectations:

	2. Select and use appropriate statistical methods to analyze data


	a. Describe parts of the data and the set of data as a whole to determine what the data show. 
	a. Describe the shape and important features of a set of data and compare related data sets, with an emphasis on how the data are distributed; 
b. Use measures of center, focusing on the median, and understand what each does and does not indicate about the data set; 
c. Compare different representations of the same data and evaluate how well each representation shows important aspects of the data. 



	3. Develop and evaluate inferences and predictions that are based on data


	a. Discuss events related to students' experiences as likely or unlikely. 
	a. Propose and justify conclusions and predictions that are based on data and design studies to further investigate the conclusions or predictions. 



	4. Understand and apply basic concepts of probability


	
	a. Describe events as likely or unlikely and discuss the degree of likelihood using such words as certain, equally likely, and impossible;
b. Predict the probability of outcomes of simple experiments and test the predictions; 
c. Understand that a number can represent the measure of the likelihood of an event from 0 to 1. 



	Key
	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations


	NO (Number and Operations)

AB (Algebra)

GT (Geometry)

MT (Measurement)

DP (Data Analysis and Probability)

PS (Problem Solving)
	RP (Reasoning and Proof)

CM (Communication)

CT (Connections)

RT (Representation)

1-4 Skill

a-e Expectations




	NCTM Principles & Standards for School Mathematics



	Problem Solving
Instructional programs from pre-kindergarten through grade 12 should enable all students to—



	a. Build new mathematical knowledge through problem solving  
b. Solve problems that arise in mathematics and in other contexts  
c. Apply and adapt a variety of appropriate strategies to solve problems  
d. Monitor and reflect on the process of mathematical problem solving



	Reasoning and Proof
Instructional programs from pre-kindergarten through grade 12 should enable all students to—


	a. Recognize reasoning and proof as fundamental aspects of mathematics  
b. Make and investigate mathematical conjectures  
c. Develop and evaluate mathematical arguments and proofs  
d. Select and use various types of reasoning and methods of proof

e. 

	Communication
Instructional programs from pre-kindergarten through grade 12 should enable all students to—


	a. Organize and consolidate their mathematical thinking through communication  
b. Communicate their mathematical thinking coherently and clearly to peers, teachers, and others  
c. Analyze and evaluate the mathematical thinking and strategies of others;  
d. Use the language of mathematics to express mathematical ideas precisely.  

e. 

	Connections
Instructional programs from pre-kindergarten through grade 12 should enable all students to—



	a. Recognize and use connections among mathematical ideas  
b. Understand how mathematical ideas interconnect and build on one another to produce a coherent whole   

c. Recognize and apply mathematics in contexts outside of mathematics 

d. 

	Representation
Instructional programs from pre-kindergarten through grade 12 should enable all students to—



	a. Create and use representations to organize, record, and communicate mathematical ideas  
b. Select, apply, and translate among mathematical representations to solve problems  

c. Use representations to model and interpret physical, social, and mathematical phenomena 




	National Council of Teachers of English: Standards for the English Language Arts



	Standard 4



	Students adjust their use of spoken, written, and visual language (e.g., conventions, style, vocabulary) to communicate effectively with a variety of audiences and for different purposes.


	Standard 5



	Students employ a wide range of strategies as they write and use different writing process elements appropriately to communicate with different audiences for a variety of purposes.


	Standard 6



	Students apply knowledge of language structure, language conventions (e.g., spelling and punctuation), media techniques, figurative language, and genre to create, critique, and discuss print and nonprint texts.


	Standard 7



	Students conduct research on issues and interests by generating ideas and questions, and by posing problems. They gather, evaluate, and synthesize data from a variety of sources (e.g., print and nonprint texts, artifacts, people) to communicate their discoveries in ways that suit their purpose and audience.


	Standard 8



	Students use a variety of technological and informational resources (e.g., libraries, databases, computer networks, video) to gather and synthesize information and to create and communicate knowledge.


	Students whose first language is not English make use of their first language to develop competency in the English language arts and to develop understanding of content across the curriculum.


	Standard 11



	Students participate as knowledgeable, reflective, creative, and critical members of a variety of literacy communities.


	Standard 12



	Students use spoken, written, and visual language to accomplish their own purposes (e.g., for learning, enjoyment, persuasion, and the exchange of information).


MechAnimations (Grades 2-3 ) Science Alignments (pp. 14-23)
	Lesson #
	National Science Education Standards K-4
	NY New York State Core Curriculum Science (updated) Elementary
	New York City Science Scope and Sequence 2-3

	Lesson 1: Identifying and sorting mechanisms
	B: PS 1a, b
	4: P3.1b, e, f
	Third Grade Unit 1 Matter

	
	B: PS 2c
	4: P5.1b 


	Second Grade Unit 2 Force and Motion Third Grade Unit 3 Simple Machines

	
	
	6: Key Idea 1


	

	Lesson 2: Making mechanisms
	B: PS 1a, b 
	4: P3.1b, e, f
	Third Grade Unit 1 Matter

	
	B: PS 2c
	4: P5.1b
	Second Grade Unit 2 Force and Motion Third Grade Unit 3 Simple Machines

	
	E: ST 1b
	1: T1.3a, b, c 
	

	
	
	6: Key Idea 1


	

	Lesson 3: Making one link control another
	E: ST 1a,b, c, d, e
	1: T1.1a, b, c, 1.2a, b, c, 1.3a, b, c, 1.4a, b, 1.5a, b, c

 
	

	Lesson 4: Representing Mechanisms


	E: ST 1a,b, c, d, e
	1: T1.1a, b, c, 1.2a, b, c, 1.3a, b, c, 1.4a, b, 1.5a, b, c
	

	
	B: PS 2a
	4: P5.1a
	Second Grade Unit 2 Force and Motion

	
	
	6: Key Idea 2


	

	Lesson 5: Directions of Motion
	E: ST 1a,b, c, d, e
	1: T1.1a, b, c, 1.2a, b, c, 1.3a, b, c, 1.4a, b, 1.5a, b, c
	

	
	B: PS 2c
	4: P5.1b


	Second Grade Unit 2 Force and Motion Third Grade Unit 3 Simple Machines



	Lesson 6: Combining mechanisms
	E: ST 1a,b, c, d, e
	1: T1.1a, b, c, 1.2a, b, c, 1.3a, b, c, 1.4a, b, 1.5a, b, c
	

	
	B: PS 2c
	4: P5.1b
	

	
	
	
	Second Grade Unit 2 Force and Motion Third Grade Unit 3 Simple Machines



	Key


	National Science Standards 

A-E: Content Standard 

SI (Scientific Inquiry) 

PS (Physical Science) 

ST (Science and Technology)


	New York State Core Curriculum (Science)

1: Standard

T (Engineering)

S (Scientific Inquiry)

P (Physical Science)

M (Mathematical Analysis)


	

	Lesson #
	NSES
	NYS Core Curric. Science
	NYC SSS 2-3

	Lesson 7: Modeling Mechanisms
	B: PS 1a, b
	4: P3.1b, e, f
	Third Grade Unit 1 Matter

	
	
	6: Key Idea 1,2
	

	Lesson 9: Controlling how far things move
	E: ST 1a,b, c, d, e
	1: T1.1a, b, c, 1.2a, b, c, 1.3a, b, c, 1.4a, b, 1.5a, b, c
	

	
	
	1:M1.1, 2.1, 3.1
	

	Lesson 10: Controlling the amount of Force
	E: ST 1a,b, c, d, e
	1: T1.1a, b, c, 1.2a, b, c, 1.3a, b, c, 1.4a, b, 1.5a, b, c
	

	
	B: PS 2c
	4: P5.1b
	Second Grade Unit 2 Force and Motion Third Grade Unit 3 Simple Machines

	
	
	1:M1.1, 2.1, 3.1


	

	Lesson 11: Redesigning MechAnimations


	E: ST 1a,b, c, d, e
	1: T1.1a, b, c, 1.2a, b, c, 1.3a, b, c, 1.4a, b, 1.5a, b, c
	

	Lesson 12: Presenting MechAnimations 


	E: ST 1e
	
	

	Key


	National Science Standards 

A-E: Content Standard 

SI (Scientific Inquiry) 

PS (Physical Science) 

ST (Science and Technology)


	New York State Core Curriculum (Science)

1: Standard

T (Engineering)

S (Scientific Inquiry)

P (Physical Science)

M (Mathematical Analysis)


	


Full Description of Standards

	National Science Education Standards K-4 Standards Description
	NY New York State Core Curriculum (updated) Elementary Standards Description
	New York City Science Scope and Sequence 2-3

	Physical Science



	B: PS 1a Objects have many observable properties, including size, weight, shape, color, temperature, and the ability to react with other substances. Those properties can be measured using tools, such as rulers, balances, and thermometers.

B: PS 1b Objects are made of one or more materials, such as paper, wood, and metal. Objects can be described by the properties of the materials from which they are made, and those properties can be used to separate or sort a group of objects or materials.
	4: P3.1b Matter has properties (color, hardness, odor, sound, taste, etc.) that can be observed through the senses.

4: P3.1e The material(s) an object is made up of determine some specific properties of the object (sink/float, conductivity, and magnetism). Properties can be observed or measured with tools such as hand lenses, metric rulers, thermometers, balances, magnets, circuit testers, and graduated cylinders. 
4: P3.1f Objects and/or materials can be sorted or classified according to their properties.


	Third Grade Unit 1 Matter
What are some of the properties of matter?

Measure, compare and record physical properties of objects using:

• Standard (metric) and nonstandard units

Describe and compare the physical properties of matter (size, shape, mass/weight, volume, flexibility, luster, color, texture, hardness, odor, etc.).


	B: PS 2a The position of an object can be described by locating it relative to another object or the background.


	4: 5.1a The position of an object can be described by locating it relative to another object or the background (e.g., on top of, next to, over, under, etc.). 
	Second Grade Unit 2 Forces and Motion
What causes objects to move?
Observe and describe the position of an object relative to another object (over, under, on top of, next to).



	B: PS 2b An object's motion can be described by tracing and measuring its position over time.


	
	

	National Science Standards 

A-E: Content Standard 

SI (Scientific Inquiry) 

PS (Physical Science) 

ST (Science and Technology)


	New York State Core Curriculum (Science)

1: Standard

T (Engineering)

S (Scientific Inquiry)

P (Physical Science)

M (Mathematical Analysis)


	

	National Science Education Standards K-4 Standards Description
	NY New York State Core Curriculum (updated) Elementary Standards Description
	New York City Science Scope and Sequence 2-3

	Physical Science (Continued)



	B: PS 2c The position and motion of objects can be changed by pushing or pulling. The size of the change is related to the strength of the push or pull.


	4: P5.1b The position or direction of motion of an object can be changed by pushing or pulling.

	Second Grade Unit 2 Forces and Motion
What causes objects to move?
Observe and describe the position of an object relative to another object (over, under, on top of, next to).

Identify a force as push or a pull 

Demonstrate how the position or direction of an object can be changed by pushing or pulling (forces and motion):

Third Grade Unit 3 Simple Machines
How do simple machines help us move objects?

Observe and describe how the position or direction of motion of an object can be changed by pushing or pulling.



	Science and Technology 



	E: ST 1a IDENTIFY A SIMPLE PROBLEM. In problem identification, children should develop the ability to explain a problem in their own words and identify a specific task and solution related to the problem. 

	1: T1.1 Describe objects, imaginary or real, that might be modeled or made differently and suggest ways in which the objects can be changed, fixed, or improved. 
1: T1.1a Identify a simple/common object which might be improved and state the purpose of the improvement

1: T1.1b Identify features of an object that help or hinder the performance of the object

1: T1.3 Generate ideas for possible solutions, individually and through group activity; apply age-appropriate mathematics and science skills; evaluate the ideas and determine the best solution; and explain reasons for the choices. 



	National Science Standards 

A-E: Content Standard 

SI (Scientific Inquiry) 

PS (Physical Science) 

ST (Science and Technology)


	New York State Core Curriculum (Science)

1: Standard

T (Engineering)

S (Scientific Inquiry)

P (Physical Science)

M (Mathematical Analysis)



	National Science Education Standards K-4 Standards Description
	NY New York State Core Curriculum (updated) Elementary Standards Description

	Science and Technology (Continued)



	
	1: T1.2 Investigate prior solutions and ideas from books, magazines, family, friends, neighbors, and community members. 
1: T1.2a Identify appropriate questions to ask about the design of an object 
1: T1.2b Identify the appropriate resources to use to find out about the design of an object 

1: T1.2c Describe prior designs of the object



	E: ST 1b PROPOSE A SOLUTION. Students should make proposals to build something or get something to work better; they should be able to describe and communicate their ideas. Students should recognize that designing a solution might have constraints, such as cost, materials, time, space, or safety.


	1: T1.3 Generate ideas for possible solutions, individually and through group activity; apply age-appropriate mathematics and science skills; evaluate the ideas and determine the best solution; and explain reasons for the choices. 
1: T1 3a List possible solutions, applying age-appropriate math and science skills 
1: T1.3b Develop and apply criteria to evaluate possible solutions 
1: T1.3c Select a solution consistent with given constraints and explain why it was chosen 


	E: ST 1c IMPLEMENTING PROPOSED SOLUTIONS. Children should develop abilities to work individually and collaboratively and to use suitable tools, techniques, and quantitative measurements when appropriate. Students should demonstrate the ability to balance simple constraints in problem solving.


	1: T1.4 Plan and build, under supervision, a model of the solution, using familiar materials, processes, and hand tools. 
1: T1.4a Create a grade-appropriate graphic or plan listing all materials needed, showing sizes of parts, indicating how things will fit together, and detailing steps for assembly 
1: T1.4b Build a model of the object, modifying the plan as necessary

1: T1.5 Discuss how best to test the solution; perform the test under teacher supervision; record and portray results through numerical and graphic means; discuss orally why things worked or didn’t work; and summarize results in writing, suggesting ways to make the solution better. 
T1.5a Determine a way to test the finished solution or model 
T1.5b Perform the test and record the results, numerically and/or graphically 



	National Science Standards 

A-E: Content Standard 

SI (Scientific Inquiry) 

PS (Physical Science) 

ST (Science and Technology)


	New York State Core Curriculum (Science)

1: Standard

T (Engineering)

S (Scientific Inquiry)

P (Physical Science)

M (Mathematical Analysis)



	National Science Education Standards K-4 Standards Description
	NY New York State Core Curriculum (updated) Elementary Standards Description

	Science and Technology (Continued)



	E: ST 1d EVALUATE A PRODUCT OR DESIGN. Students should evaluate their own results or solutions to problems, as well as those of other children, by considering how well a product or design met the challenge to solve a problem. When possible, students should use measurements and include constraints and other criteria in their evaluations. They should modify designs based on the results of evaluations.
	1: T1.1c Suggest ways the object can be made differently, fixed, or improved within given constraints 

1: T1.5 Discuss how best to test the solution; perform the test under teacher supervision; record and portray results through numerical and graphic means; discuss orally why things worked or didn’t work; and summarize results in writing, suggesting ways to make the solution better. 

1: T1.1b Identify features of an object that help or hinder the performance of the object 

1: T1.5c Analyze results and suggest how to improve the solution or model, using oral, graphic, or written formats



	E: ST 1e COMMUNICATE A PROBLEM, DESIGN, AND SOLUTION. Student abilities should include oral, written, and pictorial communication of the design process and product. The communication might be show and tell, group discussions, short written reports, or pictures, depending on the students' abilities and the design project.


	

	National Science Standards 

A-E: Content Standard 

SI (Scientific Inquiry) 

PS (Physical Science) 

ST (Science and Technology)


	New York State Core Curriculum (Science)

1: Standard

T (Engineering)

S (Scientific Inquiry)

P (Physical Science)

M (Mathematical Analysis)



	NY New York State Core Curriculum (updated) Elementary Standards Description

	Mathematical Analysis

Key Idea 1: Abstraction and symbolic representation are used to communicate mathematically. 
M1.1 Use special mathematical notation and symbolism to communicate in mathematics and to compare and describe quantities, express relationships, and relate mathematics to their immediate environment. 
M1.1a Use plus, minus, greater than, less than, equal to, multiplication, and division signs 
M1.1b Select the appropriate operation to solve mathematical problems 
M1.1c Apply mathematical skills to describe the natural world 
 

Key Idea 2: Deductive and inductive reasoning are used to reach mathematical conclusions. 
M2.1 Use simple logical reasoning to develop conclusions, recognizing that patterns and relationships present in the environment assist them in reaching these conclusions. 
M2.1a Explain verbally, graphically, or in writing the reasoning used to develop mathematical conclusions 
M2.1b Explain verbally, graphically, or in writing patterns and relationships observed in the physical and living environment 
Key Idea 3: Critical thinking skills are used in the solution of mathematical problems. 
M3.1 Explore and solve problems generated from school, home, and community situations, using concrete objects or manipulative materials when possible. 
M3.1a Use appropriate scientific tools, such as metric rulers, spring scale, pan balance, graph paper, thermometers [Fahrenheit and Celsius], graduated cylinder to solve problems about the natural world 


	STANDARD 6 - Interconnectedness:

Common Themes Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the themes to these and other areas of learning. 

Area: Systems Thinking 
Key Idea: Key Idea 1: Through systems thinking, people can recognize the commonalities that exist among all systems and how parts of a system interrelate and combine to perform specific functions. 
Indicator: observe and describe interactions among components of simple systems 
Indicator: identify common things that can be considered to be systems (e.g., a plant, a transportation system, human beings) 
Area: Models 
Key Idea: Key Idea 2: Models are simplified representations of objects, structures, or systems, used in analysis, explanation, or design. 
Indicator: analyze, construct, and operate models in order to discover attributes of the real thing 
Indicator: discover that a model of something is different from the real thing but can be used to study the real thing 
Indicator: use different types of models, such as graphs, sketches, diagrams, and maps, to represent various aspects of the real world 



Students will use develop and use the following throughout the entire curriculum.

	National Science Education Standards K-4 Standards Description

Unifying Concepts and Processes

STANDARD: As a result of activities in grades K-12, all students should develop understanding and abilities aligned with the following concepts and processes:
· Systems, order, and organization

· Evidence, models, and explanation

· Constancy, change, and measurement

· Evolution and equilibrium

· Form and function



	NY New York State Core Curriculum (updated) Elementary Standards Description

STANDARD 7- Interdisciplinary Problem Solving Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the themes to these and other areas of learning. 

Area: Connections 
Key Idea: Key Idea 1: The knowledge and skills of mathematics, science, and technology are used together to make informed decisions and solve problems, especially those relating to issues of science/technology/society, consumer decision making, design, and inquiry into phenomena. 
Indicator: analyze science/technology/society problems and issues that affect their home, school, or community, and carry out a remedial course of action 
Indicator:  make informed consumer decisions by applying knowledge about the attributes of particular products and making cost/benefit trade-offs to arrive at an optimal choice 
Indicator:  design solutions to problems involving a familiar and real context, investigate related science concepts to determine the solution, and use mathematics to model, quantify, measure, and compute 
Indicator: observe phenomena and evaluate them scientifically and mathematically by conducting a fair test of the effect of variables and using mathematical knowledge and technological tools to collect, analyze, and present data and conclusions 
Area: Strategies 
Key Idea: Key Idea 2: Solving interdisciplinary problems involves a variety of skills and strategies, including effective work habits; gathering and processing information; generating and analyzing ideas; realizing ideas; making connections among the common themes of mathematics, science, and technology; and presenting results. 
Indicator: work effectively 
Indicator:  gather and process information 
Indicator: generate and analyze ideas 
Indicator: observe common themes 
Indicator: realize ideas 
Indicator: present results 


	PROCESS SKILLS BASED ON STANDARD 4 

Area: General Skills 
Process Skill: i. follow safety procedures in the classroom, laboratory, and field 

Process Skill: ii. Safely and accurately use the following tools: hand lens, ruler (metric), balance, gram weights, spring scale, thermometer (C°, F°), measuring cups, graduated cylinder, timepiece(s)
Process Skill: iii. Develop an appreciation of and respect for all learning environments (classroom, laboratory, field, etc.) 
Process Skill: iv. Manipulate materials through teacher direction and free discovery 
Process Skill: v. use information systems appropriately 
Process Skill: vi. Select appropriate standard and nonstandard measurement tools for measurement activities 
Process Skill: vii. Estimate, find, and communicate measurements, using standard and nonstandard units 

Process Skill: viii. Use and record appropriate units for measured or calculated values

Process Skill: ix. Order and sequence objects and/or events
Process Skill: x. classify objects according to an established scheme 
Process Skill: xi. Generate a scheme for classification 
Process Skill: xii. Utilize senses optimally for making observations 
Process Skill: xiii. Observe, analyze, and report observations of objects and events 
Process Skill: xiv. Observe, identify, and communicate patterns 
Process Skill: xv. Observe, identify, and communicate cause-and-effect relationships 
Process Skill: xvi. Generate appropriate questions (teacher and student based) in response to observations, events, and other experiences 
Process Skill: xvii. Observe, collect, organize, and appropriately record data, then accurately interpret results 
Process Skill: xviii. Collect and organize data, choosing the appropriate representation: journal entries, graphic representations, drawings/pictorial representations 
Process Skill: xix. Make predictions based on prior experiences and/or information 
Process Skill: xx. Compare and contrast organisms/objects/events in the living and physical environments 

Process Skill: xxi. Identify and control variables/factors
Process Skill: xxii. Plan, design, and implement a short-term and long-term investigation based on a student- or teacher-posed problem 
Process Skill: xxiii. Communicate procedures and conclusions through oral and written presentations 



1
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