Summit County ESC Standards-Based Mathematics Course of Study 2005



 Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Number, Number Sense and Operations Standard

Students demonstrate number sense, including an understanding of number systems and operations and how they relate to one another.  Students compute fluently and make reasonable estimates using paper and pencil, technology-supported and mental methods.


Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Number, Number Sense and Operations Standard (continued)
Students demonstrate number sense, including an understanding of number systems and operations and how they relate to one another.  Students compute fluently and make reasonable estimates using paper and pencil, technology-supported and mental methods.

 
Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Number, Number Sense and Operations Standard (continued)
Students demonstrate number sense, including an understanding of number systems and operations and how they relate to one another.  Students compute fluently and make reasonable estimates using paper and pencil, technology-supported and mental methods.


Summit County ESC Standards-Based Mathematics Course of Study 2005

Early Learning – Number, Number Sense and Operations Standard (continued)
Students demonstrate number sense, including an understanding of number systems and operations and how they relate to one another.  Students compute fluently and make reasonable estimates using paper and pencil, technology-supported and mental methods.


 Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Measurement Standard
Students estimate and measure to a required degree of accuracy and precision by selecting and using appropriate units, tools and technologies.

Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Measurement Standard (continued)
Students estimate and measure to a required degree of accuracy and precision by selecting and using appropriate units, tools and technologies.


 Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Geometry and Spatial Sense Standard
Students identify, classify, compare and analyze characteristics, properties and relationships of one-, two- and three-dimensional geometric figures and objects.  Students use spatial reasoning, properties of geometric objects and transformations to analyze mathematical situations and solve problems.


 Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Patterns, Functions and Algebra
Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities.  Students analyze, model and solve problems using various representations such as, tables, graphs and equations.

 
Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Data Analysis & Probability Standard
Students pose questions and collect, organize, represent, interpret and analyze data to answer those questions.  Students develop and evaluate inferences, predictions and arguments that are based on data.

Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Mathematical Processes Standard

Students use mathematical process and knowledge to solve problems.  Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.  The benchmarks for mathematical processes articulate what students should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.

Summit County ESC Standards-Based Mathematics Course of Study 2005
Early Learning – Mathematical Processes Standard (continued)
Students use mathematical process and knowledge to solve problems.  Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.  The benchmarks for mathematical processes articulate what students should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.

Ohio Benchmarks


Grades Pre-K - 2


 


Use a variety of strategies to understand problem situations; such as, discussing with peers, stating problems in own words, modeling problems with diagrams or physical materials, identifying a pattern. (A)











Identify and restate in own words the question or problem and the information needed to solve the problem. (B)











Generate alternative strategies to solve problems. (C)











Evaluate the reasonableness of predictions, estimations and solutions. (D)











Explain to others how a problem was solved. (E)























Grade-Level Indicators
































Note:  The benchmarks for mathematical processes articulate what children should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.  Specific grade-level indicators have not been included for the mathematical process standard because content and processes have been embedded within the grade-level indicators for the five content standards.











Strategies/Clarifications


compare: to determine how two things are alike and/or different; the common/critical attributes must be identified.  





Compare is involved in nearly ALL of the following:





demonstrate:  to make clear by using examples or experiments; to show your reasoning  





identify: to show or prove the sameness of





recognize:  to examine closely and identify the common and critical attributes





sort:  to put things together that have the same feature(s)  (classify, categorize, group)


Students must distinguish common and critical attributes.








Other Stated Verbs in the Indicators:


count


represent


write


determine


construct


order


distribute


recognize


touch


determine


group


re-group


join


use



























































Ohio Benchmarks


Grades Pre-K-2





Determine the value of a collection of coins and dollar bills. (D)




















Count, using numerals and ordinal numbers. (F)














  




























































































Grade-Level Indicators








Number and Number Systems


Identify penny, nickel, dime and quarter and recognize that coins have different values. (12)




















Number and Number Systems


Touch objects and say the number names when counting in the context of daily activities and play such as, cookies on a plate, steps on a set of stairs. (2)





Demonstrate one-to-one correspondence when counting objects such as, give one cookie to each child in group. (3)





Count to 10 in the context of daily activities and play such as, number songs. (1)





Determine “how many” in sets of 5 or fewer objects. (4)

















Ohio Benchmarks


Grades Pre-K-2





Model, represent and explain addition as combining sets and counting on. (G)



































Model, represent and explain subtraction as comparison, take-away and part-to-whole. (H)
































Grade-Level Indicators








Number and Number Systems


Group and regroup a given set in the context of daily activities and play such as, 5 blocks can be 2 blue and 3 green or 1 blue and 4 green. (7)





Meaning of Operations


Construct sets with more or fewer objects than a given set. (13)





Count on (forward) using objects such as, cards, number cubes or dominoes that have familiar dot patterns such as, when selecting 5 apples from a bag, take out 2 and continue counting 3, 4, 5.  (14)











Number and Number Systems


Group and regroup a given set in the context of daily activities and play such as, 5 blocks can be 2 blue and 3 green or 1 blue and 4 green. (7)





Meaning of Operations


Construct sets with more or fewer objects than a given set. (13)





Count on (forward) using objects such as, cards, number cubes or dominoes that have familiar dot patterns such as, when selecting 5 apples from a bag, take out 2 and continue counting 3, 4, 5.  (14)











Ohio Benchmarks


Grades Pre-K-2


 


Select appropriate units for length, weight, volume (capacity) and time, using:


objects; must include, non-standard units;


U.S. customary units: inch, foot, yard, once, pound, cup, quart, gallon, minute, hour, day, week and year;


metric units: centimeter, meter, gram and liter. (B)











Grade-Level Indicators








Measurement Units


Begin to identify and use language of units of time.  For example:


a. day, night,  week;


b. yesterday, today, tomorrow. (1)





Use Measurement Techniques and Tools


Recognize that various devices measure time such as, clock, timer, calendar. (2)





Begin to use terms to compare the attributes of objects such as, bigger, smaller, lighter, heavier, taller, shorter, more and less. (4)





Order a set of objects according to size, weight or length such as, cups of different sizes. (5)
































Ohio Benchmarks


Grades Pre-K-2





Develop common referents for units of measure for length, weight, volume (capacity) and time to make comparisons and estimates. (C)





















































Apply measurement techniques to measure length, weight and volume (capacity). (D)





Grade-Level Indicators








Measurement Units


Begin to identify and use the language of units of time.  For example:


a. day, night, week;


b. yesterday, today, tomorrow. (1)





Use Measurement Techniques and Tools


Recognize that various devices measure time such as, clock, timer, calendar. (2)





Begin to use terms to compare the attributes of objects such as, bigger, smaller, lighter, heavier, taller, shorter, more and less. (4)





Order a set of objects according to size, weight or length such as, cups of different sizes. (5)





Sequence or order events in the context of daily activities and play such as, wash your hands before and after snacks, who’s next for the computer. (3)











Use Measurement Techniques and Tools


Measure length and volume (capacity) using non-standard units of measure such as, how many paper clips long is a pencil, how many small containers it takes to fill one big container using sand, rice or beans. (6)















































Ohio Benchmarks


Grades Pre-K-2





Model, represent and explain multiplication as repeated addition, rectangular arrays and skip counting. (I)























Model, represent and explain division as sharing equally, repeated subtraction and rectangular arrays. (J)











Demonstrate fluency in addition facts with addends through 9 and corresponding subtractions. (K)





























Ohio Benchmarks


Grades Pre-K-2





Sort and compare two-dimensional figures and three-dimensional objects according to their characteristics


and properties. (C)






































Describe location, using comparative (before, after), directional (above, below), and positional (first, last) words. (F)








Grade-Level Indicators























Characteristics and Properties


Match identical two-and three-dimensional objects* found in the environment and in play situations such as, 2 squares of same size, 2 stop signs. (1)





Sort and classify similar two-and three-dimensional objects in the environment and play situations such as, paper shapes, 2 balls of different size. (2)





Identify, name, create and describe common two-dimensional shapes* in the environment and play situations such as circles, triangles, rectangles and squares. (3)





Identify, name, create and describe three-dimensional objects using the child’s own vocabulary such as, sphere– “ball”, cube- “box”, cylinder- “can” or “tube”, and cone- “ice cream cone”. (4)








Spatial Relationships


Demonstrate and begin to use the language of the relative position of objects in the environment and play situations such as, up, down, over, under, top, bottom, inside, outside, in front, behind, between, next to, right side up and upside down. (5)




















Strategies/Clarifications























15.  Joining sets is in preparation for addition.


























16.  Snack time - divide food up equally between students.





























Related Literature


The Doorbell Rang - P. Hutchins


How Many Snails?- P. Giganti


 


Order from: � HYPERLINK "http://www.benchmarkeducation.com" ��www.benchmarkeducation.com�


   One for Me and One for You


Order from: � HYPERLINK "http://www.sundancepub.com" ��www.sundancepub.com�


   Little Reader Texts: How Many?						





Ohio Benchmarks


Grades Pre-K - 2


 


Draw pictures and use physical models to represent problem situations and solutions. (F)











Use invented and conventional symbols and common language to describe a problem situation and solution. (G)











Recognize the mathematical meaning of common words and phrases, and relate everyday language to mathematical language and symbols. (H)











Communicate mathematical thinking by using everyday language and appropriate mathematical language. (I)

















Strategies/Clarifications





Early Learning Technique:  Use the term “tell,” but require students to begin giving quality evidence and reasons for their responses.   (Think Alouds)





Explain is one of the most frequently stated verbs in the Indicators Pre-K - 12.  





Problem Solving Sequence





1.  Name the Problem.


2.  List different choices.


3.  Decide what is the best choice.


4.  Try the best choice.


5.  Did it work?  Why or Why not?





















































Ohio Benchmarks


Grades Pre-K-2


 


Use place value concepts to represent whole numbers using numerals, words and physical models. (A)












































Recognize, classify, compare and order whole numbers. (B)














Strategies/Clarifications











1.  Color Parade:  Students all wear the color being emphasized to school.





Use a variety of manipulatives to sort, order and clarify objects.





Bulletin board – picture collage of 


colors/shapes – students bring in pictures from home.





Note: This indicator aligns to Science Early Learning Content Standard-Physical Science-Indicator 3: Sort familiar objects by one or more property (such as, size, shape, function).










































































Related Literature


Me and the Shape of Things – Dr. Seuss


The Button Box – M. Reid





Order from: � HYPERLINK "http://www.benchmarkeducation.com" ��www.benchmarkeducation.com�


   Making Patterns – M. Jones, et.al.


Looking for Patterns – C. Stadler














Ohio Benchmarks


Grades Pre-K-2





Sort, classify, and order objects by size, number, and other properties, and describe the attributes used. (A)











Extend sequences of sounds and shapes or simple number patterns, and create and record similar patterns. (B)











Create and extend patterns and describe the rule in words. (C)























Model problem situations using objects, pictures, tables, numbers, letters, and other symbols. (D)








Strategies/Clarifications








8.  Count number of boys/number of girls in the class. 


 


Play waiter/waitress using guest checks.














10.  Trace numbers in books-use shaving cream, sand, etc. for students to write numerals.





Use the calendar for students to identify numbers. 





Use finger plays/songs and educational websites to reinforce numbers/counting.





Use PBSkids.org.








11.  Use various objects for students to compare and order.  





Use objects aligned with numbers.





Use file-folder games.











Related Literature


Ten Black Dots – D. Crews


Cheerio’s Counting Book – W.and B. McGrath


The Icky Bug Counting Book – J. Pallotta 


1 2 3 A Family Counting Book – B. Combs and


   D. Hosler


The M&M Brand Chocolate Candies Counting


   Board Book – B. McGrath
























































two-and-three dimensional


   objects*


name


create


describe


two-dimensional shapes*


circles


triangles


rectangles


squares


sphere (ball)


cube (box)


cylinder (tube)


cone


up


down


over


under


top


bottom


inside


outside


in front


behind


between


next to (beside)


right side up


upside down











size


color


shape


use


patterns





identify


name numerals


compare 


order 


equal


more


fewer


penny


nickel


dime


quarter


one-to-one correspondence


count


how many


group


count on (forward)


join (put together)











Strategies/Clarifications











1.  Nature walk.























2.  Provide experiences with floor and table graphs.











3.  Use food items.












































Related Literatue





Order from: � HYPERLINK "http://www.benchmarkeducation.com" ��www.benchmarkeducation.com�


   Reading a Graph – M. Burton, et.al.














Ohio Benchmarks


Grades Pre-K-2





Pose questions and gather data about everyday situations and familiar objects. (A)











Sort and classify objects by attributes, and organize data into categories in a simple table or chart. (B)














Number, Number Sense and Operations Standard





Measurement Standard








Geometry and Spatial Sense Standard





Patterns, Functions and Algebra Standard

























































































Strategies/Clarifications











10.  Sort and identify coins using imitation plastic money.























2.  Use variety of objects for students to use while counting.























4. Encourage students when counting to verbalize’...that’s how many objects?’





Use domino dot cards.








Family Game


Candy Land





Related Literature


Order from: � HYPERLINK "http://www.benchmarkeducation.com" ��www.benchmarkeducation.com�


   Numbers are Everywhere - M.Burton, et.al.


   Looking for Numbers - M. Burton, et.al.


   How Many? - M. Burton, et.al.


   Counting Money - M. Burton, et.al.




































































Strategies/Clarifications











7.  Students are asked to place 5 cubes in front of them.  Ask students to divide the cubes into two piles.  Ask a child how many he/she has in each set.  Record the answer and ask, “Did anyone separate your cubes differently?”











14.  Students create their own number books.


















































Related Literature


Anno’s Counting Book - M. Anno


The Gummi Bear Counting Book -L. Boegehold


Roar! A Noisy Counting Book - P. Duncan 


   Edwards


Down in the Garden: Counting Book - A. 


   Geddes














Strategies/Clarifications





1.  Use the calendar.





Compile a group of pictures that can be sorted by day-time activity or night-time activity.





Note: This indicator aligns to Social Studies Early Learning Content Standard-History-Indicator 1: Begin to use the language of time (such as, day, night, yesterday, today, tomorrow); Indicator 2: Label days by function (such as, school day, stay at home day, swim day, field trip day); and Indicator 3: Begin to use or respond to the language of time such as next, before, soon, after now and later as related to daily schedules and routines.





2.  Use times with students for activities such as, time to use the classroom computer.








4.  When asking students to compare objects such as, by weight, encourage students to tell ‘How they know.’


 


Note: This indicator links to Language Arts Early Learning Content Standard-Acquisition of Vocabulary-Indicator 4: Demonstrate or orally communicate position and directional words (such as, inside, outside, in front of, behind).








 








Strategies/Clarifications








1.  Note: This indicator aligns to Science Early Learning Content Standard-Earth and Space Sciences-Indicator 1: Begin to use terms such as night and day, sun and moon to describe personal observations.









































3.  Use daily visual schedule.  





Use sequence puzzles.
































Related Literature


Order from: � HYPERLINK "http://www.benchmarkeducation.com" ��www.benchmarkeducation.com�


  My Week - M. Burton, et.al.


  Bigger Than? Smaller Than?-M. Burton, et.al.




































































Grade-Level Indicators








Number and Number Systems


Construct two sets of objects, each containing the same number of objects such as, 5 crayons and 5 blocks. (5)





Meaning of Operations


Join two sets of objects to make one large set in the context of daily routines and play such as, combining 2 bags of raisins, each containing 3 pieces; combining 2 groups of blocks, each containing 3 blocks. (15)











Meaning of Operations


Distribute equally a set of objects into 2 or more smaller sets such as, shares 6 crackers with 3 friends equally. (16)

















Number and Number Systems


Group and regroup a given set in the context of daily activities and play such as, 5 blocks can be 2 blue and 3 green or 1 blue and 4 green. (7)











Strategies/Clarifications


























2.  Sort by size, shape or color.





Use variety of objects followed by paper shapes.





3.  Scavenger Hunt





Encourage verbal descriptions of basic shapes.











4.  Use combination of vocabulary to assist students in making a connection – ex. sphere – ‘ball’.





Use correct mathematical vocabulary.














Related Literature


Round is a Mooncake: A Book of Shapes - R. 


   Thong


Shape Space – C. Falwell


Shapes, Shapes, Shapes – T. Hoban





Order from: � HYPERLINK "http://www.benchmarkeducation.com" ��www.benchmarkeducation.com�


   Shapes Everywhere – M. Burton, et.al.














Grade-Level Indicators
































Note:  The benchmarks for mathematical processes articulate what children should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.  Specific grade-level indicators have not been included for the mathematical process standard because content and processes have been embedded within the grade-level indicators for the five content standards.








Grade-Level Indicators





Number and Number Systems


Represent quantity using invented forms such as, a child’s marks to represent a quantity of objects. (8)





Write numerical representations such as, scribbles, reversals or numerals in meaningful context such as, play situations. (9)





Identify and name numerals 0-9. (10)




















Number and Number Systems


Compare and order whole numbers up to 5. (11)





Compare sets of equal, more, and fewer and use the language of comparison, such as, equal, more and fewer. (6)














Grade-Level Indicators








Use Patterns, Relations and Functions


Sort, order and classify objects by one attribute such as, size, color, shape, use. (1)

















Use Patterns, Relations and Functions


Identify, copy, extend and create simple patterns or sequences of sound, shapes and motions in the context of daily activities and play such as, creates red, blue, re, blue pattern with blocks. (2)











Use Measurement Techniques and Tools


Sequence or order events in the context of daily activities and play such as, wash your hands before and after snacks, who’s next for the computer. (3 under measurement)














Use Algebraic Representations


Use play, physical materials or drawings to model a simple problem such as, there are 6 cookies to be shared by 3 children. How many cookies can each child receive? (3)








day 


night


week


yesterday


today


tomorrow


clock


timer


calendar


bigger


smaller


lighter


heavier


taller


shorter


more


less


size


weight


length


sequence


order events


volume 








sort


floor graph


table graph


most 


fewest








Grade-Level Indicators



































Data Collection


Gather, sort and compare objects by similarities and differences in the context of daily activities and play such as, leaves, nuts, socks. (1)














Data Collection





Place information or objects in a floor or table graph according to one attribute such as size, color, shape or quantity. (2)








Statistical Methods


Select the category or categories that have the most or fewest objects in a floor or table graph such as, favorite ice cream. (3)




















Data Analysis & Probability Standard





Pre-Kindergarten Early Learning Student Vocabulary



































PAGE  
1
Note:  Letters/numbers correlate to the Ohio Academic Content Standards book.                   Pre-K -                                                                                                                                          October 2005                                                                                  Bold indicates student vocabulary mastered at this grade level.
* Indicates vocabulary for teacher only.






                 

