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Preschool Math Programs:
Creative Pathways to Knowledge

By Douglas H. Clements, Ph.D.
and Julie Sarama, Ph.D.
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Summary

“Mathematics is a more powerful instrument of knowledge than any other
that has been bequeathed to us by human agency.”

-Descartes

All children have the potential to learn mathematics at a very young age. In fact, math
helps them make more sense of their physical and social worlds. Young children invent
mathematical ideas and strategies. For example, teachers and parents often hear, “I'm too
big to wear that shirt” or “Mommy reads to me, then Dad, then Mom, then Dad ... That’s
a pattern!”

They even invent ways to solve simple addition problems, such as concluding that if they
have three toys and get one more, they have four. Given what we know today, young children
can make remarkable strides in math if they have opportunities to do so. Preschool teachers
can make all the difference in the world if they “talk math” with their students.

Offer Opportunities

Readiness is less about being old enough (physically or mentally) and more about having opportunities to explore
and think about the world mathematically.

e Help children learn to recognize small numbers. Talk with them not just about chairs around a table,
but about four chairs around the table. By ages 4 and 5, children quickly recognize numbers up to five
or SiX.

e Make counting meaningful. Have children count what is important to them, such as how many blocks
they can stack before they fall, or how many leaves they have collected.

e Help children compare numbers. Do this visually at first, for example, by comparing a pile of 20 objects
to another pile of 10. Later, use matching: “Are there enough paint brushes for the jars of paint?”

e Engage children in concrete problem solving. For instance, show 3-year-olds a few blocks, cover them,
and then put one more under the cover. Ask children to show them with their own blocks how many
are under the cover.

e Take advantage of children’s ability to share by working through math problems. For example, have
them deal out crayons so that each of four children has exactly the same number.

Introduce Geometry

Young children also are ready to learn about simple geometry. They can match shapes, even when the shapes are
turned in different directions. Just matching two identical sets of shapes is interesting to them. Children also can
begin learning to put shapes together to make pictures and new shapes.



Make Comparisons o2 .
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Sometimes introducing math concepts is simply a matter of taking advantage of what children do naturally. For T

instance, they love to make comparisons, so ask them to compare objects directly by identifying which one is
longer or takes up more space (area). Whenever children want to compare, make the process mathematical by
talking about a specific attribute, such as longer, wider, or heavier. Also, compare numbers of things, such as the
number of marbles in one bag compared to the number in another bag.

Structure the Environment

Educators can structure the classroom environment so the potential for mathematics surrounds children. Show
them math in their everyday activities and plan special ones that focus on math. Support their curiosity and offer
appropriate challenges such as:

e Provide a lot of unit blocks, along with time to use them

e Ask a child to get just enough scissors for everyone in her group

e Challenge children to guess and check how many steps it is to the playground

e Sit down with children in large and small groups to pose, solve, and discuss mathematical problems

It is important that teachers recognize moments for building mathematical language and concepts. For example,
when two children each claim his building is larger, a teacher can discuss how one is taller but the other is wider.
Or, if you see children comparing the length of two rugs, make sure that connecting cubes, string, and other
objects are close by for similar measuring.

Why Do We Need Mathematics Education in Preschool?

Much of our world can be better understood with mathematics, and children might as well start understanding
their worlds when they are very young. Preschool mathematics that invites children to experience math as they
play in, describe, and think about their individual worlds is necessary for four reasons.

1.  Some preschoolers experience curricula that include only a small amount of mathematics—and usually
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that content is anemic. We should improve this situation.

2. Many of these children, especially those from minority and low-income groups, later experience
considerable difficulty in school mathematics. Recent curriculum development projects have shown
that the gap between these and other children can be narrowed. We must address these equity issues.

3. Preschoolers possess informal mathematical abilities and enjoy using them. Before they enter school,
many children develop number and geometry abilities ranging from counting objects accurately to
making shapes. Children use mathematical ideas in everyday life and develop informal mathematical
knowledge that is surprisingly complex and sophisticated. Neglecting to nurture such interests would
be an educational shame.

4. Although research on the brain has less to tell us about education than some suppose, it offers three
general messages: preschoolers’ brains undergo significant development; their experiences and learning
affect the structure and organization of their brains; and their brains grow most as the result of complex
activities, not from simple skill learning.
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Consider Becca, who just turned 5 and whose sister, Karen, is 3 years old. Becca wandered into the room and
made an announcement:

Becca: When Karen is 6, Ill be 8. When Karen is 9, I'll be 11. When Karen is 12, I'll be 14 ... (she continues until
Karen is 18 and she is 20).

Mom: My goodness. How on earth did you figure that out?

Becca: It’s easy. You just go “three-FOUR-five” (clapping on the four). You go “six-SEVEN-eight.” You go “nine-
TEN-eleven.”

Becca put together two aspects of her experiences: counting and songs that she sang rhythmically while jumping
rope. This approach made sense to her, far more so than if an adult had tried to teach her an “add two” algorithm.

Why DLM Early Childhood Express?

The DLM Early Childhood Express® is a comprehensive pre-kindergarten program that builds on children’s
prior knowledge in mathematics, as well as in other content areas. DLM focuses especially on helping children
recognize patterns in what they are learning. It builds an understanding of how newly taught material resembles
what children already know. Then it takes the differences in the new material and helps the children convert them
into new understanding.

Each unit of DLM has a specific theme organized around an essential question, and each week has a more specific
focus question related to that theme. The themes and questions help students connect their knowledge of the
world with the new concepts and ideas they are learning at school. Large-group and small-group activities in each
daily lesson tie into the weekly theme. The Teacher’s Edition presents clear directions for daily math and literacy
activities and weekly science, social studies, art, and movement activities. Social and emotional development
skills are reinforced throughout the program.

Differentiated Instruction

Students enter prekindergarten with a variety of backgrounds and experiences. The DLM Early Childhood
Express provides differentiated instruction to meet the needs of all students: students requiring intervention,
English-language learners, and high-achieving students ready for enrichment. The curriculum also includes a
wealth of teacher support to help them face the diverse challenges in their classrooms. Resources include:

e Easy-to-use lesson plans.

e Activity ideas.

¢ ELL tips to help English learners.

e Extra support and enrichment suggestions.

e Assessment opportunities.

e Professional development videos.



Building Blocks

Building Blocks™ began as a National Science Foundation-funded project designed to enable all young
children to build a solid foundation for mathematics. It consists of a complete mathematics curriculum for
prekindergarten and a set of software activities designed to support mathematics development throughout the
elementary grades. The mathematics activities in The DLM Early Childhood Express Teacher’s Edition are
taken from the Building Blocks complete prekindergarten curriculum that was developed and refined during
years of research. Building Blocks emphasizes the National Council of Teachers of Mathematics’ vision of
mathematics for young children that:

e Builds upon their experiences with mathematics.

e Establishes a solid foundation for the further study of mathematics.

e Incorporates assessment as an integral part of learning.

e Develops a strong conceptual framework that provides anchoring for skill acquisition.

e Involves children in “doing mathematics.”

e Emphasizes the development of children’s mathematical thinking and reasoning abilities.

¢ Includes a broad range of content.

e Makes appropriate and ongoing use of technology, including calculators and computers.

These educational principles also are consistent with recommendations from the National Association for the
Education of Young Children. The need for appropriate, challenging, and effective preschool and kindergarten
mathematics programs is especially salient for low-income children at risk for later school failure.

How Building Blocks Software Works

Building Blocks™ Software consists of research-based multimedia activities that help children learn math through
everyday activities. Building Blocks Software includes activities for every step in each learning trajectory for
different core mathematical topics. In other words, it helps children navigate an optimal learning path for each
particular topic, such as shape composition. It provides:

e More than 190 engaging learning activities.

e Built-in remedial help as soon as students begin to struggle.

e Math buddies and electronic manipulatives that make learning fun.

e The ability to track each student’s progress on each trajectory.

DLM Works!

All young children possess an informal knowledge of mathematics. It is important that educators build upon
and extend children’s daily activities, interests, and questions, bringing math into the foreground. This approach
ensures that mathematical content is meaningful for young children.
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Douglas H. Clements, Ph.D., previously a preschool and kindergarten teacher, is now a professor of mathematics
and computer education at the State University of New York at Buffalo. He conducts research in computer
applications in education, early development of mathematical ideas, and the learning and teaching of geometry.

Julie Sarama, Ph.D., is a professor of mathematics education at the University at Buffalo, State University of New
York. Dr. Sarama has taught secondary mathematics and computer science, gifted math at the middle school level,
preschool and kindergarten mathematics enrichment classes, and mathematics methods and content courses for
elementary to secondary teachers.
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