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Chapter 3 – Curriculum for Grades K-2

Chapter 3 
Curriculum for Kindergarten Through Grade 2

“Students enter school confident in their own abilities, and they are curious and eager to learn more about numbers and mathematical objects.  They make sense of the world by reasoning and problem solving, and teachers must recognize that young students can think in sophisticated ways.  Young students are active resourceful individuals who construct, modify, and integrate ideas by interacting with the physical world and with peers and adults.  They make connections that clarify and extend their knowledge, thus adding new meaning to past experiences.  They learn by talking about what they are thinking and doing and by collaborating and sharing their ideas.  Students abilities to communicate through language, pictures, and other symbolic means develop rapidly during these years.” (NCTM, 2000)

“All students need adequate time and opportunity to develop, construct, test, and reflect on their increasing understanding of mathematics.  Early education must build on the principle that all students can learn significant mathematics.” (NCTM, 2000)

The Process Standards, which include, Problem Solving, Reasoning and Proof, Communication, Connections, and Representation are outlined in both national standards (NCTM, 2000) and in the Alabama state standards, (ALSDE, 2003).  These Standards are an integral part of students reaching their educational goals and must be incorporated into the K-2 curriculum.  In addition, making sense of math and recognizing the reasonableness of answers should be stressed.

In grades K-2, students should be knowledgeable of, and become increasingly comfortable with using appropriate mathematical terminology and notation in communicating about mathematical and real-world situations. 

Appropriate technology should be integrated through out the K-2 curriculum to help students explore, investigate, and solve mathematical problems.  Technology should be used to enrich mathematical understanding but does not replace sound, conceptual instruction.

The initial focus for K-2 is number and operations and additional focus on geometry.  The six “big ideas” focus on all content strands and include the following:

1. Develop understanding of the base ten number system including the sequence of counting, composition of number, number relationships, and place value.

2. Develop strategies for whole number computations, problem solving with addition and subtraction, and fluency of basic addition and subtraction facts.

3. Model and explain addition and subtraction of whole numbers using objects, pictures, symbols, and extending patterns.

4. Recognize basic shapes, symmetry, and movement to build a foundation for the development of visualization and spatial reasoning.

5. Compare measurable attributes of objects and use nonstandard and standard units for linear measurements.

6. Collect and represent data in various ways using concrete objects, pictures, and symbols.

The K-2 curriculum is organized into five strands that are consistent with both national and state standards: Number, Algebra, Geometry, Measurement, and Data Analysis. While these strands are useful as an organizational device, they are interconnected and teachers should help students see those connections.

Charts are included in Chapter 2 that present the big ideas for K-2 by content strand. In the following charts the content for each grade is organized in these five strands. Each column in the chart shows a particular course and each row shows the relationship between concepts in the courses, thus highlighting the vertical alignment across the courses.

Number Strand, K-2

	Kindergarten
	Grade 1
	Grade 2

	1. Whole numbers 

a. Demonstrate one-to-one correspondence

b. Count with understanding and recognize "how many" in sets of objects

c. Compare sets of objects using the appropriate terminology

d. Know the value of one more and one less

e. Use multiple models to represent single digit numbers

f. Recognize and connect numerals to quantities they represent

g. Identify quarters, dimes, nickels, and pennies
	1. Develop an understanding of place value/base 10 to: 

a. Compose and decompose whole numbers using multiple representations

b.  Count by ones, fives, and tens to 100

c.  Know the value of 10 more or 10 less

d. Know what equals 10

e. Connect number words and numerals to the quantities they represent

f. Use models to develop and explain the value of a two-digit number 

g. Determine the monetary value of individual coins and sets of coins up to $1.00
	1. Extend an understanding of place value/base 10 to:

a. Develop an understanding and use of expanded notation

b. Count by multiples to 100 including 3’s

c. Know the value of 100 more or 100 less

d. Represent whole numbers to 1000

e. Develop an understanding of the relationship between ordinal numbers and cardinal numbers

f. Use models to develop and explain the value of a 3-digit number

g. Determine the monetary value of sets of coins and bills up to $5.00

	2. Develop an understanding of addition and subtraction to:

a. Relate real life situations to the operations of joining and separating sets

b. Use multiple models to compose and decompose single digit whole numbers

c. Recognize missing numbers in simple groupings up to 5

d. Model single-digit (numbers to 5) addition and subtraction 
	2. Develop an understanding of the operations of addition and subtraction to:

a. Represent real life number stories to the actions of joining and separating sets using numbers

b. Model and explain addition and subtraction with manipulatives, pictures, and symbols

c. Demonstrate an understanding of fact families and the commutative property

d. Demonstrate computational fluency with basic addition and subtraction facts through 10

e. Solve story problems and determine relevant/irrelevant information 

f. Use three or more addends

g. Solve addition/subtraction problems using 1 or 2-digit numbers
	2. Extend an understanding of the operations of addition and subtraction to:

a. Develop computational fluency with sums through 18 and differences with minuends through 18

b. Solve problems using separation (take-away), comparison (finding the difference), and part-whole (missing addends)

c. Use two or three digit addition and subtraction to solve problems 

d. Model and explain multiplication as repeated addition with manipulatives, pictures, and symbols 

e. Model division as equal groupings with manipulatives, pictures, and symbols

f. Solve story problems and distinguish relevant/irrelevant information

	3. Develop an understanding of fractions to:

a. Recognize that objects and sets can be divided into parts

b. Compare parts of objects and parts of sets

c. Identify parts of objects and parts of sets that appear equal
	3. Develop an understanding of fractions to:

a. Connect  everyday  situations to common fractions 

b. Compare and represent fractions in multiple ways using manipulatives, pictures, and words (1/2, 1/3, ¼) 

c. Solve real life fraction problems using figures, sets of objects, and linear models

d. Identify parts of a whole with two, three, or four equal parts

e. Divide an object or set of objects into equal parts 
	3.Demonstrate an understanding of fractions  to:

a. Label parts of a whole using fraction
notation including  ½, 1/3, 1/4

b. Transfer fraction representation from one form to another

c. Identify parts of a set as a fractional ratio(3 parts out of 4)

d. Represent parts of a whole as a quotient using real life situations (2 cookies divided among 4 people)  


Algebra Strand, K-2

	Kindergarten
	Grade 1
	Grade 2

	1. Build knowledge and experience with patterns, relations, and functions to:

a. Sort objects by color, shape, size, or other properties

b. Identify, explain, and extend repeating patterns and recognize the patterns using different materials 

c. Interpret a pattern in more than one way

d. Create patterns
	1. Understand patterns, relations, and functions to:

a. Sort, classify, and order by size, number, and other properties

b. Recognize, describe, and extend shape-patterns, numeric-patterns, and simple functions

c. Use graphic organizers to solve problems involving number patterns and functions

d. Identify patterns in the environment 

e. Create a pattern

f. Translate patterns from one representation to another
	1. Apply an understanding of patterns, relations, and functions to:

a. Interpret and explain numeric patterns

· Sequence addition (If 32+18=50 and 33+18=51, what would 35+18 be?)

· Paired subtraction (If 24-15=9, what is 24-16?

b. Use mathematical models to represent and understand quantitative relationships

c. Identify missing elements in given patterns

d. Extend a growing pattern

	2. Use one-to-one correspondence and understanding of likenesses and differences to:

a. Determine and explain elements that belong in a pattern, and those that do not belong

b. Identify and explain equality using concrete materials (example: six green triangles in pattern blocks are "the same as" one yellow hexagon)
	2. Represent number sentences using algebraic symbols

a. Understand the use of symbols (+, -, =, <, and >)

b. Solve problems using identity (+0) and commutative property


	2. Extend use and understanding of number sentences using algebraic symbols:

a. Apply concepts of  > and <

b. Introduce concepts of x and /

c. Solve problems using associative and commutative properties

d. Solve missing addend problems

	
	3. Describe qualitative change (students growing taller)
	3. Describe change over time (qualitative and quantitative)


Geometry Strand, K-2

	Kindergarten
	Grade 1
	Grade 2

	1. Recognize and name two-dimensional shapes to:

a. Identify shapes in the environment

b. Create combinations of rectangles, squares, circles, and triangles using drawings or concrete materials
	1. Describe characteristics and properties of two and three-dimensional geometric shapes to:

a. Understand similarities and differences between plane and solid shapes (sort by attribute)

b. Recognize and name shapes in the environment

c. Build 3D shapes using 2D picture

d. Investigate putting together and taking apart two and three-dimensional shapes 
	1. Analyze geometric relationships using 2D and 3D geometric shapes to: 

a. Describe attributes of 2-dimensional (plane) and 3-dimensional (solid) figures using terms: side, surface, edge, vertex, angle

b. Categorize 2D and 3D shapes and explain groupings according to the properties

c. Predict the results of putting together and taking apart 2D and 3D shapes

	2. Develop an understanding of movement:

a. Demonstrate knowledge of relative position and use vocabulary such as over, under, near, far, between, and other appropriate terminology

b. Recognize movement of objects from one location to another

c. Follow simple directions to move from one location to another
	2. Develop an understanding of positions, directions, and distance to:

a. Describe and name relative positions in space using positional terms

b. Describe movement using directional terms

c. Draw or build maps of familiar space

d. Describe movement of objects from one place to another


	2.  Apply concepts of positions, directions, and distance to:

a. Describe the route from one location to another 

b. Follow multi-step directions to locate objects

c. Create and read simple maps

d. Use grids to show movement between intersecting points



	3. Develop an understanding of transformation and symmetry to:

a. Solve puzzles and manipulate shapes in combinations

b. Experiment and predict results of folding and cutting two-dimensional materials
	3. Use  transformations and symmetry to: 

a. Identify and create shape compositions

b. Demonstrate the concept that changing position does not change the properties of a shape or an object

c. Identify real-life examples of line symmetry
	3. Analyze mathematical situations by applying transformations and using symmetry to: 

a. Apply slides, flips, or turns to create designs that exhibit line symmetry

b. Recognize and create lines of symmetry using everyday objects and geometric figures

	4. Develop visualization and spatial reasoning to:

a. Recognize the number in simple groupings up to five without counting (example: domino dots)

b. Locate items in the environment from physical descriptions
	4. Use visualization and spatial reasoning to:

a. Create mental images of geometric shapes using spatial memory and visualization

b. Recognize and represent shapes from a different perspective (puzzles)

c. Locate shapes and structures in the environment 
	4. Demonstrate visualization and spatial reasoning to:

a. Identify images of a simple 3D structure from different perspectives

b. Predict resulting image of manipulated figures and objects


Measurement Strand, K-2

	Kindergarten
	Grade 1
	Grade 2

	1. Compare objects according to length, height, weight, and volume
	1. Compare measurable attributes of objects to:

a. Demonstrate and use nonstandard and standard units of linear measurement

b. Compare objects according to weight, area, length, and volume
	1. Apply appropriate techniques, tools and

formulas in measurement to:

a. Measure using nonstandard, standard customary and metric units

b.  Understand the comparison of customary units and metric units to familiar objects

c. Demonstrate use of customary and metric units in linear measurement 

d. Compare and order objects according to related attributes of weight, area, length and volume

	2. Use vocabulary associated with the measurement of time, including words related to clocks and calendars
	2. Analyze and use analog and digital clocks to: 

a. Identify hour and half hour


	2. Tell time to the minute using analog and digital clocks

· Hour, half hour, quarter, 5 minutes (intervals)

· Elapsed time

3. Compare everyday experiences to reinforce concepts of time (Example: It takes about the same amount of time to watch a movie as it does to watch a football game.)

	
	3. Use calendar math

a. Identify day, date, month, day before, day after, yesterday, today, tomorrow
	


Data Analysis and Probability Strand, K-2

	Kindergarten
	Grade 1
	Grade 2

	1. Develop an understanding of data collection to:

a. Respond to prepared data collection models (yes/no charts, single Venn diagrams, bar graphs, and other models)

b. Use real objects, representative concrete objects, pictures, or symbols to gather data from one's immediate environment

c. Sort and classify data collected from the environment

d. Make observations about data collected

e. Pose questions about oneself or one's surroundings that can be answered with the collection of data
	1. Collect, organize, and display data collected from one’s environment to:

a. Collect data for given questions using multiple display models (yes/no charts; single, double, and double over-lapping Venn diagrams, bar graphs, tallies, and other models)

b. Organize and display data with many materials including real objects, representative concrete objects, pictures/drawings, symbols, and numbers

c. Make observations, identify patterns, pose additional questions, and make predictions from data collected

d. Generate questions and determine the data needed to arrive at answers
	1. Collect, organize, and display data in multiple ways from self-generated questions to:

a. Use multiple display models (yes/no charts; single, double, and double over-lapping Venn Diagrams; circle graphs; vertical/horizontal bar graphs, frequency tables; tallies; and other models)

b. Organize, plan, collect, and interpret data to answer self-generated questions or to make decisions

c. Recognize patterns in data collected

d. Represent data in multiple ways

	2. Communicate possible and impossible outcomes in a given concrete situation
	2. Communicate events and outcomes of everyday events and simple investigations as possible/impossible; or as likely/unlikely
	2. Communicate events and outcomes in appropriate probability terminology (certain, likely, equally likely, unlikely, possible, impossible, fair)

	
	
	3. Evaluate and redefine predictions using cognitive benchmarks


