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Developing Mathematics Skills and Concepts
Prekindergarten



Child learning goal

Skill development: Mathematics


Goals for practitioners 

· Engage children in planned mathematics activities and lessons. 

· Engage children in informal math activities. 

· Use math-specific vocabulary.

· Engage children in discussions that encourage mathematical thinking, using comparisons and hands- on manipulation.  

· Develop skills in counting, sorting, patterning, measurement, adding and taking away, recognizing numbers in print, geometry, and spatial sense. 

· Use observational and assessment data to adapt activities and provide targeted instruction.

Contents
1. Auditing the Mathematics Environment – guidance for identifying materials that facilitate formal and informal mathematical learning. The list of options could be the basis for a discussion between mentor and protégé about ways to use materials for building math skills and concepts. 
2. Mathematical Talk: Vocabulary and Open-Ended   	Questions – information that the mentor can share with 	the protégé to structure the content of mathematical 	conversations with children. Included is a reference guide 	to mathematical vocabulary and open-ended questions 	that can serve as a reminder of good practice. 
3. Progress Monitoring – guidance for devising tasks for monitoring children’s development of math concepts. Includes a Progress Monitoring Record to facilitate tracking of skill development and types of errors.
4. Teaching Scenarios: Analysis and Planning – examples that mentors can use as models to discuss ways to analyze children’s conceptual understanding, including errors, as a way to determine next learning opportunities. 



Note: Practitioner goals are derived from:
· Texas Core Competencies for Early Childhood Practitioners and Administrators (download copies at http://www.earlylearningtexas.org)
· Texas Prekindergarten Guidelines (download copies at http://www.tea.state.tx.us)
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1. Auditing the Mathematics Environment 
The mentor can use this tool to engage the protégé in a discussion of her formal and informal activities by reviewing the environment for materials that facilitate mathematical lessons, play, and informal conversations. The mentor a) reviews with the protégé what materials currently exist in the classroom and how she uses the materials (e.g., through a walkthrough of the classroom); b) expands her ideas with suggestions for additional skill development using the materials and ways to reinforce skills in the curriculum with alternative materials; and c) encourages her to make notes about a few ideas to try out. During the next meeting with the protégé, discuss children’s grasp of concepts.  
	Planning the Mathematics Environment

	Opportunities 
	Ideas for Developing Skills and Concepts

	Math exploration activity center that includes items below as well as collections of objects, art materials, sorting bins, graph paper, materials for making patterns (stickers, dots)
	Example:  During small group lesson, work with children on using sorting bins to organize collections of objects by adding one in sequence. Provide different collections of objects each day to encourage individual sorting and extend interest.

	Posted math visual aids such as number lines, numbered lists and labels, calendars, simple graphs, height measurement stick, shapes used as labels, patterns
	

	Math-oriented materials introduced into other play centers such as blocks, play money, cash register, clock, shapes 
	Example: Bring into play store area tags with numbers on them to encourage “pricing.”

	Math manipulatives such as Cuisenaire rods, geoboards, nesting and linking cubes, shape patterns, abacus, counting  beads, measuring tools (length, volume), scales
	

	Games such as number-based board games, number puzzles, pattern-based games, games that use dice or number spinners, matching games, card games
	

	Books that feature counting, themes with shapes, patterns, comparisons
	



2. Mathematical Talk: Vocabulary and Open-Ended Questions
Children benefit by hearing math vocabulary in the context of daily classroom activities and then practicing using the words throughout the day in formal lessons and informal activities. Using math vocabulary in familiar experiences builds a conceptual foundation for formal math lessons. 
Asking children open-ended questions about problems that occur in daily activities helps them to use math vocabulary and develop their cognitive skills. Open-ended questions help children think through the steps in solving problems and learn from each other.
Mentors can help protégés find ways to incorporate math vocabulary and open-ended problem solving questions into their conversations with children. This support can begin with reviewing options and having the protégé deliberately select particular terms and questions to incorporate each week. Review of formal curricular lessons will help to identify additional opportunities for building in vocabulary and problem-solving questions.
The mentor should encourage the protégé to keep the mathematical talk reference guide handy to serve as a reminder to incorporate mathematical vocabulary and open-ended problem-solving questions into informal activities, including conversations during play and transitions. 
	Mathematical Talk Reference Guide

	Vocabulary 
	Notes

	More, less, more than, one more, few, fewer than 
	Example: Work with children this week on the concept of adding one more to a group. 

	Same as, same number as, same, different
	

	All together, and take away
	Example: Use snack time to talk about adding and subtracting small numbers (e.g., “I have one apple slice and you have two. How many do we have all together?” or “I have five apple slices. If I take one away, how many do I have left?”). 

	Early, earlier, earliest; late, later, latest
	Example: Talk about the daily schedule/routine and what happens early (e.g., calendar review) and what happens later (e.g., afternoon snack).

	Vocabulary 
	Notes

	Pattern, shape, square, circle, triangle, rectangle, round
	Example: Use tape to make different shapes on the gathering rug weekly so children sit around the square, rectangle, triangle, etc.

	Long, longer, longest; short shorter, shortest

	

	Big, bigger, biggest; small, smaller, smallest

	Example: While interacting with children during outside play, make note of objects that are big (e.g., trees, clouds) and ask children to find one that is bigger or one that might be the biggest.

	Heavy, heavier, heaviest; light, lighter, lightest
	Example: In the science center, use rocks and feathers to fill containers and talk about which one might be heavy or light. 

	In, on, under, beside, above, below
	Example: When interacting with children in the block center talk about how they are putting their structures together (e.g., “You put the blue block on top of the red block.” or “You did a great job driving that car under your bridge.”). 

	Open-ended  Questions 
	Notes

	How many…?
	Example: Use books with number concepts. For example, while reading Eric Carle’s, The Very Hungry Caterpillar, ask the children, “How many strawberries did he eat? How can we find figure that out?”

	What patterns do you see…?
	Example: Use different shapes and colors of felt to create a simple pattern on the big board and ask what the children see. Use prompting questions like, “Do you think a blue circle comes next?” 

	How could we change this pattern to make a new one?
	Example: Use bead stringing to create a pattern (e.g., round bead, square bead, triangle bead). “What happens if I put a star shape after the square? Does it follow the pattern?”

	How are these… alike/the same?
	Example: Use different size triangles, squares, and rectangles to encourage conversation about similarities and differences. Bring in terms such as number of sides, names of shapes, number of angles.

	Open-ended  Questions 
	Notes

	What is different between…?
	

	Who is taller/shorter? How can we find out…?
	

	What can we use to find out…?
	

	Show me how you did…
	

	How else can you show it?
	

	How would you share these …?
	

	How did you figure that out?
	

	Is there another way to do it?
	

	How can we find an answer?
	

	What would happen if I changed…?
	







3. Progress Monitoring 

Mentors can work with protégés on developing and implementing informal progress monitoring checks related to mathematical skills and concepts, guided by the mathematical curriculum the program has in place. It is important to work from a developmental sequence to design progress-monitoring checks. For example, the sequence for developing number knowledge would include these stages:

· Small number recognition
· Meaningful object counting
· Counting-based comparisons of collections larger than three
· Number-after knowledge
· Number-after equals one more
· Comparisons of close or neighboring numbers

Working together to identify questions, activities, and prompts to assess children’s understanding will help protégés gain a deeper understanding of the underlying mathematical concepts. Questions or prompts should be thought through in advance and implemented in the same way for each child assessed. Determine together in advance what to observe for in order to gauge success (e.g., accuracy of naming numbers, one-to-one correspondence of pointing to an object and counting it, etc.). Discussion of level of success will also facilitate discussion of potential types of errors to track.

The mentor should encourage the protégé to use the Progress Monitoring Record to keep track of children’s skills and the types of errors they make. Examination of the record together facilitates planning discussions about how to support knowledge/skill development for individual children. The mentor and protégé can brainstorm next steps in concept development and practice for individual children. For example, following such a discussion, the protégé may decide to provide practice each day for children who have not yet developed the concept of one-to-one correspondence. 





	Progress Monitoring Record (EXAMPLE)

	Progress Assessment
	Child/Date
	Level of Success
	Type of Error Made

	Skill area: Meaningful object counting

Prompt:  Count the number of objects.
[Place 20 objects of the same type in front of child.]

	Janie  
10/23
	8 counted accurately
	Stops at 8.

	
	Tomas
10/24
	10 counted accurately
	Goes beyond 10 but skips 11, 13; uses incorrect word for 12.

	
	Rena
10/30
	4 counted accurately
	Points to fifth and sixth objects but labels both as “four.”

	[bookmark: _GoBack]Skill area: Create and extend patterns
Prompt: What comes next in the pattern?
[Provide the child with a sequence of 5 objects that alternate in color or by type.]
	
	
	

	
	
	
	





4. Teaching Scenarios: Analysis and Planning
Mentors can be helpful to protégés by sharing their own experiences with how children learn mathematics, helping them to analyze what children’s responses and actions illustrate about their conceptual understanding and then brainstorming tasks and questions to further children’s development. 
Mentors can draw from their own experiences in teaching young children as well as the curriculum used in the program. Mentors may want to keep track of their observations about children’s conceptual understanding of mathematics and encourage protégés to do the same.
Below are some suggestions for mentors to use as a starting point. 


	Number Knowledge: Counting

	Child:  When teacher asks, “How many buttons do you see?,” the child counts by pointing and saying one number for each button: “one, two, three, four, five” and confirms that the answer is five. 

	Interpretation: Child demonstrates understanding of: 1) one-to-one correspondence; and 2) the cardinality principle, that the last word used while counting is the same as the total.

	Possible next steps:  Have child compare small collections of objects and determine which is larger/smaller.




	Number Knowledge: Counting

	Child:  When asked to count a small number of objects, child labels one object with two numbers. 

	Interpretation: Child may know number sequence but doesn’t have an understanding of one-to-one correspondence. 

	Possible next steps:  Remind child that each item gets only one number word. Encourage child to slow down. Count with child along a number line.

	Measurement

	Child:  When asked which of two strips of paper is longer, child is able to readily identify the longer strip and correctly use terms “shorter, longer.” 

	Interpretation: Child understands what it means to compare characteristics of objects and understands terms “short” and “long” as well as “shorter” and “longer.”

	Possible next steps:  Show children how to sequence strips of different lengths from shortest to longest. Introduce terms “shortest/longest.”




	Geometry

	Child:  The child can find examples of these shapes in the classroom:  triangle, square, circle, and rectangle. 

	Interpretation: Child can recognize and identify shapes. 

	Possible next steps:  Teach children about the critical attributes of each shape that are true of all examples of that shape. 
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