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Presenter
Presentation Notes
Trainer’s Guidance:You might choose to open the session with the introductory comment below. Talking Points:Infants and toddlers begin to develop math concepts and skills in the first years of life, but they are really natural mathematicians! Very young children use math concepts to make sense of their world. One of the most important ways that adults help young children develop and refine their early math knowledge and skills is to understand what early math is. In this session, we explore early math concepts and strategies to nurture early math exploration and learning.  Background Information: Review the following Early Head Start National Resource Center (EHS NRC) resources to help you prepare for this session.Supporting the Intuitive Understanding of Early Math in Infants and Toddlers (a Virtual Birth to Three [vBTT] webinar): http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/ehsnrc/cde/curriculum/SupportingtheIn.htm#News You Can Use (NYCU): http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/ehsnrc/a-z/a-z-news.html Approaches Toward Learning, Parts 1, 2, and 3Cognition and General KnowledgeSupporting Early Math Learning for Infants and Toddlers



Objectives 

1 

2 

3 

Relate school readiness to the 
development of early math and science 
concepts and skills. 

Identify early math and science 
experiences that occur in everyday care 
routines and experiences. 

Describe strategies for including early 
math and science concepts and skills in 
the daily routines, experiences, and play 
of infants and toddlers. 

Presenter
Presentation Notes
Trainer’s Guidance: Briefly review the objectives. Ask participants if they have any objectives they would like to add. Talking Points:Explain to participants that the key messages of this presentation are as follows: Even infants and toddlers are learning math concepts.These concepts support later math learning and school readiness.Program staff can provide, or help parents provide, appropriate math experiences for infants and toddlers.To do this, adults need to understand some basic math concepts and how to support learning during everyday routines.



News You Can Use: Math 

Presenter
Presentation Notes
Trainer’s Guidance:This presentation is intended for use along with News You Can Use’s (NYCU’s) “Foundations of School Readiness: Early Math Learning for Infants and Toddlers” and the accompanying Study Guide. Talking Points:This is a picture of our handout. It is part of a series of short articles created specifically for front-line staff (teachers, home visitors, and family child care providers). NYCU is full of strategies that staff can put into practice right away. 



News You Can Use: Science 

Presenter
Presentation Notes
Trainer’s Guidance:This presentation is intended for use along with the News You Can Use (NYCU) Foundations of School Readiness: Early Science Learning for Infants and Toddlers and the accompanying Study Guide.Talking Points:This is a picture of our handout. It is part of a series of short articles created specifically for front line staff (teachers, home visitors, and family child care providers). The News You Can Use is full of strategies that staff can put into practice right away. 



Standards 

Presenter
Presentation Notes
Trainer’s Guidance:Head Start programs serving infants and toddlers ground their work in the Head Start Program Performance Standards, and several of them relate to supporting early math learning. Many states have early learning guidelines and standards for infants, toddlers, and preschool children, and these also include relevant standards and guidelines that support early math learning. It’s useful to know what resources are available to ground our practices with young children.  It is recommended that you add an image of your state’s early learning guidelines when applicable. Handout: Selected Head Start Program Performance Standards for Early Math and Science Learning Talking Points:Let participants know that there are performance standards that support early math learning. Refer them to the handout. Also, encourage participants to learn about their state’s early learning guidelines (ELGs). While some ELGs have separate sections for content areas such as math learning for infants and toddlers, others might include emerging math concepts and skills in cognition. 



Five Essential Developmental Domains 
For Birth to Five 

Approaches  
To Learning 

Language & 
Literacy 

Social & 
Emotional 

Development 

Physical 
Development 

& Health 

Cognition & 
General 

Knowledge 

Presenter
Presentation Notes
Trainer’s Guidance: Depending on participants’ familiarity or knowledge of the five essential domains, you may want to provide a brief review of what each domain is or ask participants to supply the information.  Handouts: News You Can Use Approaches Toward Learning, Parts 1, 2, and 3Cognition and General Knowledge Talking Points:We are going to spend some time focusing on early math concepts and skills that are considered part of the cognition and general knowledge domain. However, it is important to remember that development is learning for infants and toddlers; development is integrated—and math isn’t just in one developmental domain! Briefly review the essential domains. You may connect each domain to early math concepts and skills here or wait to tie the domains in when the specific math concepts are covered later in the session:Physical development and health – Refers to physical well-being; use of the body and muscle control (e.g., eye/hand coordination, gross and fine motor skills); and appropriate nutrition, exercise, hygiene, and safety practicesSocial and emotional development – Refers to the developing capacity to experience and regulate emotions, form secure relationships, and explore and learn—all in the context of the child's family, community, and cultural backgroundSocial development – Refers to children’s ability to interact with others and their capacity for self regulationEmotional development – Includes children’s perception of themselves, ability to understand other people’s feelings, and ability to interpret and express their own feelingsLanguage and literacy – Language is about ideas passing from one person to another, or communication. This includes the ability to listen and speak and understand words (spoken or signed). Literacy is the ability to use and understand written words or other symbols, print awareness, story sense, early writing, and connecting letters to sounds.Cognition and general knowledge – Refers to thinking, problem solving, and knowledge about particular objects and the way the world works; mathematical knowledge, abstract thought, and imagination are also included. As defined in News You Can Use, cognitive development for infants and toddlers is the process of growth and change in intellectual/mental abilities such as thinking, reasoning, and understanding. General knowledge can be thought of as information that babies and toddlers gain from their physical environments (home, neighborhood, and community) and their social environments (interactions with important adults, experiences they have, and the culture around them). Infants and toddlers use all their senses to gain this knowledge.Approaches to learning – Includes characteristics that are essential for school readiness. This refers to learning styles, habits, motivation, and attitudes that reflect the many ways children involve themselves in learning—how they go about developing new skills and concepts. 



School Readiness for  
Infants, Toddlers, and Their Families 

The child’s developing capacity to 
• Self-regulate 
• Develop close, secure personal             

relationships with adults and peers 
• Demonstrate curiosity in, pay attention to, and 

explore people and objects in the environment 
• Demonstrate a sense of self-confidence 
• Communicate effectively 
 
 

Ph
ot

o 
co

ur
te

sy
 o

f E
H

S 
N

RC
 

Presenter
Presentation Notes
Trainer’s Guidance: This slide is animated. Press the arrow or mouse to bring up each bulleted item. The description of school readiness for infants and toddlers comes from the document ”School Readiness Goals for Infants and Toddlers in Head Start and Early Head Start Programs: Examples from the Early Head Start National Resource Center”: http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/ehsnrc/school-readiness/examples.htm.  Talking Points: Briefly review each capacity and note the following:Supporting early math learning for infants and toddlers happens within the larger context of nurturing very young children’s development, learning, and readiness for school.Self-regulation is defined as the ability to “control bodily functions, manage powerful emotions, and keep one's attention focused.”  Learning for infants and toddlers goes hand in hand with development.Optimal development and learning happen in the context of close, nurturing, culturally responsive relationships with important adults in young children’s lives.



What Is Math? 

 
 
Mathematics (or math) is “a way of describing the 
world—a way of thinking, knowing, and problem-

solving.” 
 

Virginia’s Early Childhood Development Alignment Project, Milestones of Child Development: A Guide 
to Young Children’s Learning and Development from Birth to Kindergarten, 2008 

Presenter
Presentation Notes
Trainer’s Guidance: This slide is animated. You can press the mouse or arrow to show the definition immediately or first ask participants how they would define math before showing the definition. Talking Points:When we think about math, we often think about concepts such as numbers and shapes or skills such as adding and subtracting. Those are all part of math, but math is so much more! It’s a way of seeing and making sense of the world.Adults use math concepts and language all the time, ; for example, when sorting clothes for washing, keeping score at sports events, and giving someone directions to get from one place to another. Infants and toddlers also use math concepts to understand and relate to their world.



Where’s the Math?  

 
 
 
 

Videos courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance: There are six videos – three on this slide, three on the next one. Depending on time, you may choose to show all six or select several to show. Left: numbers, counting, one-to-one correspondence (child who holds up each finger as she counts) – center basedCenter: Spatial relationships, shapes (geometry) – home based (there is no sound for this video)Right: Patterns, one-to-one correspondence (child matches drumming to adult singing A-B-C song) – center based  Handout: News You Can Use (NYCU), “Supporting Early Math Learning for Infants and Toddlers” Activity: Show one video at a time.Large-group call-out: Ask participants to identify the math concepts/play/exploration they see in each clip. Talking Points: These early math behaviors and related math concepts/skills are foundations for later math knowledge and skills.Children are exploring and discovering math concepts through play and with the support of caring adults who engage with children and use math language.Refer participants to the NYCU handout on supporting early math learning. Note that the information that you will now be sharing about math concepts is addressed in the NYCU handout but that the information in the handout is organized a little differently from what will be presented and focuses more on the language of math, or math talk.



To count objects accurately, 
children must… 

• Know the number word sequence. 
• Label each object with a number 

word (one-to-one 
correspondence). 

• Keep track of the objects that they 
have counted. 

• Know that the last number 
counted is the total number of 
objects in the group (cardinality). 

 Photo courtesy of High Five Mathematize, pg. 28 

Presenter
Presentation Notes
Trainer’s Guidance: This slide is animated. Press the arrow or mouse to bring up each bulleted item.  Talking Points: Begin discussion of math with “numbers.”Learning to count is more than just learning to recite number names. Before showing the points on the slide, ask participants what concepts/skills they think children need to know/be able to do in order to count (large-group call-out or short, small-group discussion with large-group debriefing).  Debrief using the points on the slide. (Press the arrow or mouse to bring up each point.) Tie participants’ responses to the points. Move into discussion of fundamental concepts of numbers with the next slide.



Fundamental Concepts - Numbers 

Numbers 

One One-to-One Counting 

Object Permanence 

More 

Presenter
Presentation Notes
Trainer’s Guidance: Read through the talking points. Note that most people already know many of these concepts and use them in their everyday lives, but this provides the definitions.  Talking Points:This slide shows a sequence of development for understanding numbers. It starts with object permanence—recognizing that objects (and people) continue to exist even when they’re not visible.�The concept of “more” is one of the first math concepts that very young children learn and demonstrate they understand. For example, during feeding, infants have many ways to let adults know they want more food, water, formula, or breast milk. Although the concept of “more” is recognized as early as eight months of age, this does not mean that infants and toddlers recognize the concept of “less.” The concepts of “more and less” as comparisons are not developed at this early age. �The concept of “one” is the next concept that very young children need to construct before any advanced mathematics is possible. Infants begin to understand that “one” means that there are single objects, not just masses of “more” stuff. They recognize there are distinct objects that can be counted or at least put into numerical relationships. This is a refinement of the earlier concept of “more” (Lipton & Spelke, 2005, 2006; Spelke & Kinzler, 2007).�Infants are also learning about “none.” This understanding may come after learning about “one.”�An understanding of distinct objects is the basis of all numerical concepts (Geist, 2009, p. 149) and develops between 24 and 36 months of age.�One-to-one correspondence involves understanding that one number name matches to a single object in a set being counted. Young children demonstrate this understanding when they help set the table for snack or a meal and put one cup at each plate on the table.�Counting involves the understandings and skills presented on the previous slide. References and Additional Background Information:Angier, Natalie. “Insights from the Youngest Minds.” The New York Times. April 30, 2012. http://www.nytimes.com/2012/05/01/science/insights-in-human-knowledge-from-the-minds-of-babes.html?pagewanted=all&_r=0.Geist, Eugene. Children Are Born Mathematicians: Supporting Mathematical Development, Birth to Age 8. 1st ed. Upper Saddle River, NJ: Pearson Education, Inc., 2009. Greenberg, Jan, and Toni S. Bickart. Math Right From the Start: What Parents Can Do in the First Five Years. Washington, DC: Teaching Strategies, Inc., 2008.Lipton, Jennifer S., and Elizabeth S. Spelke. “Preschool Children’s Mapping of Number Words to Nonsymbolic Numerosities.” Child Development 76, no. 5 (2005): 978–988. http://www.wjh.harvard.edu/~lds/pdfs/lipton2005a.pdf.Lipton, Jennifer S., and Elizabeth S. Spelke. “Preschool Children Master the Logic of Number Word Meanings.” Cognition 98, no. 3 (2006): 57–66. http://www.wjh.harvard.edu/~lds/pdfs/lipton2005b.pdf. Spelke, Elizabeth S., and Katherine D. Kinzler. “Core Knowledge.” Developmental Science 10, no. 1 (2007): 89–96. http://www.wjh.harvard.edu/~lds/pdfs/SpelkeKinzler07.pdf.



Fundamental Concepts –  
Pattern, Reasoning, Algebra 

Sorting 

Classification Patterns 

Seriation Sequence 
Photo courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance: Information provided here is related to the following sections of the News You Can Use handout on early math learning: “Patterns, Relationships, and Change (the Building Blocks of Algebra)” and “Collecting and Organizing Information (Data Collection and Analysis).” This slide and the following activity slide go together. This should be just a very brief overview because participants will explore each process skill more deeply in the activity. Talking Points:The process skills of sorting, comparison, and classification are considered components of patterning, reasoning, and algebra, as well as collecting and organizing information (gathering, sorting, classifying, and analyzing information to help make sense of what is happening in the environment). Sorting involves grouping items based on a common characteristic. Classification is related to sorting. It involves consistently putting objects in logical groups according to one characteristic such as color, shape, size, or use; grouping some things that have a certain characteristic and grouping other things as not having it. Multiple classifications involves grouping items by one or more, but not all, characteristics. Patterns are formed when objects, events, and sounds are repeated a number of times. Patterning involves seeing relationships that make up the pattern. Sequencing involves putting events or objects in an order that is eitherrandom or regular, consistent, and logical.Seriation also involves putting items in a logical sequence or order, typically by size but also other characteristics such as dark to light. 



• Review the definition of the concept. 
• Using the toys provided, demonstrate 

your understanding of the concept. 
• Discuss ways that infants and toddlers 

demonstrate their understanding of the 
concept. 
 

Instructions 

Presenter
Presentation Notes
Trainer’s Guidance: This activity involves the handout explaining the definitions for pattern/reasoning/algebra terms, as well as collections of items for each of the patterning, reasoning, and algebra concepts. Depending on the number of participants, you may want to have more than one collection for each concept. Suggested toys/materials for each concept:Sorting: toys, materials, and household objects/clothing (e.g., socks, scarves) that can be grouped by one characteristic (e.g., color, shape, size, type, use)Classifying: toys, materials, and household objects/clothing that can be grouped by more than one characteristicPatterning: toys, materials, and household objects/clothing that can be used to create a patternSequencing: alphabet and/or number blocks; sequencing cards; pictures/photos that show the order of an event such as hand washing, diapering, and daily schedule; diaper, wipes, bar of soap, paper towel, form to record diaper change information, pen; fully clothed baby doll Seriation: toys, materials, and household objects that can be put in a logical sequence from small to large, short to tall, thin to thick, light to dark, and so on (e.g., nesting cups, stacking rings, measuring cups/spoons, mixing bowls, balls of various sizes, various sizes of counting bears) Handout: You may print enough copies of the pattern/reasoning/algebra terms handout so that each participant has a copy or create cards that just have one term/definition per card. Activity: Assign each small group of participants a concept/definition and the related collection of toys, materials, and household items. Review the instructions with the group.Review the definition of the concept.Using the toys and materials provided, demonstrate your understanding of the concept.Discuss ways that infants and toddlers demonstrate their understanding of the concept (e.g., how very young children might sort or classify objects). Give participants time to play with the toys and materials. Debrief as a large group. Invite a representative from each group to share their concept, talk about the ways they played with the toys and materials to demonstrate the concept, and one or two ways that infants and toddlers might demonstrate their understanding of the concept. If you did not review the concepts on the previous slide, add any relevant information about each concept during the large-group sharing. Sorting: “Grouping items with characteristics that are exactly alike develops between 12 and 24 months of age” (Geist, 2010, p. 151). “Toddlers begin noticing alike and different when they sort colored blocks into blues and reds or big and little ones. It’s important to remember to keep concepts simple and consistent for toddlers” (Jackman, 2001, p. 253), offering simple puzzles, blocks, and other manipulatives.  Classification: “Using one or more, but not all, of the characteristics, a toddler begins to classify toys such as cars from trucks or blue blocks from red blocks between 18 and 24 months” (Geist, 2009, p. 152).  Patterns: Patterning also may also begin between 18 and 24 months. Patterning is the sequencing of “colors, objects, sounds, stories, or movements that repeat, in the same order, over and over again” (Jackman, 2001, p. 253). “Infants recognize that the eyes, nose, and mouth are in the same location on faces; toddlers ask for familiar books to be read over and over” (Jackman, 2001, pp. 253–254). In the drumming video, the child alternated the use of the drumsticks, followed by the use of both drumsticks. He also used his voice to create a pattern of sounds, and the drumming combined with the sounds demonstrated his understanding patterns found in music. Adults often see patterning in a toddler’s use of manipulatives such as pegs, small teddy bears, and blocks.  Sequence: A consistent daily routine provides a great foundation for sequencing of events: what happens first, second, and so on. It becomes evident when the day is disrupted by unexpected events that both infants and toddlers become aware of and anticipate the sequence of their daily routines! The act of sequencing—placing items in an order based on attributes of that item—is often seen in children between 24 and 30 months.  Seriation: “Seriation, placing items from smallest to largest or fewest to most, may not occur until closer to age 3” (Geist, 2009, p. 152).  It’s important to remember that the ages provided here are arbitrary. Each child progresses in his/her development depending on the genetic timetable and life experiences. If adults aren’t providing, supporting, and extending opportunities that involve these concepts, the child may miss out on learning them—and these concepts are foundational to other learning areas such as early science and literacy. You probably have lots of ideas for experiences that can be offered to support the learning of the pattern, reasoning, and algebra concepts. References and Additional Background Information:Geist, Eugene. Children Are Born Mathematicians: Supporting Mathematical Development, Birth to Age 8. 1st ed. Upper Saddle River, NJ: Pearson Education, Inc., 2009. Geist, Kamile, Eugene Geist, & Kathleen Kuznik. “The Pattern of Music: Learning Mathematics through Beat, Rhythm, and Melody.” Young Children 67, no. 1 (2012): 74–79. Greenberg, Jan, and Toni S. Bickart. Math Right From the Start: What Parents Can Do in the First Five Years. Washington, DC: Teaching Strategies, Inc., 2008.Jackman, Hilda L. Early Education Curriculum: A Child’s Connection to the World. 2nd ed. Albany, NY: Delmar, 2001.



Fundamental Concepts - 
Measurement 

Distance 

Measurement 

Size 
Comparison 

Presenter
Presentation Notes
Trainer’s Guidance:When adults understand some basic math concepts, they can more easily support early math learning. Talking Points:The fundamental concepts of measurement include distance, measurement, and size comparison.  “As early as 6–12 months of age, infants begin to judge close or far, within reach or out of reach. Providing opportunities for infants and toddlers to judge distances enables them to practice their skills” (Geist, 2009, p. 155).  The concept of “more” serves as a foundational concept of measurements and supports developing abilities to recognize bigger and smaller through the use of measuring spoons and cups in sensory table play, nesting cups, paint brushes and cups, and blocks.  Measurement concepts typically develop between 12 and 24 months. Comparisons of measurement, however, typically don’t develop until 24–36 months, when older toddlers begin to think of themselves as bigger or smaller or faster or slower than other children (Geist, 2009, p. 151; Epstein, 2007, p. 45).  Activity: Large-group call-out/discussionInvite participants to call out words they already use that represent distance, measurement, and size comparison.Ask participants if they know or use math vocabulary sign language to communicate these words (e.g., the sign for “more”).Ask participants where or when they might use these words. References and Additional Background InformationEpstein, Anne. Essentials of Active Learning in Preschool. Ypsilanti, MI: High/Scope Press, 2007.Geist, Eugene. Children Are Born Mathematicians: Supporting Mathematical Development, Birth to Age 8. 1st ed. Upper Saddle River, NJ: Pearson Education, Inc., 2009.Greenberg, Jan, and Toni S. Bickart. Math Right From the Start: What Parents Can Do in the First Five Years. Washington, DC: Teaching Strategies, Inc., 2008.



Fundamental Concepts –  
Geometry and Shapes 

Matching Stacking 

Photos courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance:When adults understand some basic math concepts, they can more easily support early math learning. Talking Points:The fundamental concepts of geometry and shapes lay in the skills of matching and stacking. Matching objects by the same shape and color leads to more complicated skills of shape sorter toys, one-piece puzzles, dumping and filling, boxes and lids, as well as matching toys to pictures on shelves. This also leads to the recognition of “alike” and “different” and the more complicated skills of sorting and classifying. Matching skills typically begin to develop between 12 and 18 months of age. Stacking supports the development of spatial awareness. Through trial and error and adult support, children between 24 and 36 months practice placing items on top of one another. Initially, the smaller items may be placed on the bottom, but as the concepts of large and small, over and under, big and little, and up and down develop, children experiment with stacking and knocking over blocks, pegs, nesting cubes, or other less conventional stacking objects.Experiences with moving through space (e.g., the video of the child trying to get in and out of the plastic tub) also support young children’s developing understanding of spatial awareness/spatial relationships—where children’s bodies are in relationship to people and objects around them. For infants, the games and interactions that are part of their play (e.g., “bouncy” games on adults’ knees, and “Where’s baby’s hands and feet?” during diaper changing) help infants become aware of their body parts and develop a sense of their physical self. This helps them know where they are in relation to the world around them. As infants become toddlers and more skilled in moving around, they experience spatial relationships (e.g., directionality, position in space) first hand. Additional Background InformationGeist, Eugene. Children Are Born Mathematicians: Supporting Mathematical Development, Birth to Age 8. 1st ed. Upper Saddle River, NJ: Pearson Education, Inc., 2009.Greenberg, Jan, and Toni S. Bickart. Math Right From the Start: What Parents Can Do in the First Five Years. Washington, DC: Teaching Strategies, Inc., 2008.



 
Goals and Next Steps 
School Readiness Goals for Infants and Toddlers:  

 

Next Step Now? 

Geneva will explore 
toys and materials to 
gain a sense of shape 
and how objects do 
and do not fit 
together.  

Ready at 3? 

Geneva will complete 
simple board puzzles 
independently. 

Ready for School at 5? 

Geneva will use 
positional words such 
as next to, above, 
below, etc. to explain 
the spatial 
relationships among 
items. 

Children will learn and begin to use math concepts during daily routines and 
experiences. 

Individual Child Goal: Geneva will demonstrate her understanding of 
shapes and spatial relationships.  

Presenter
Presentation Notes
Trainer’s Guidance: This slide presents an example of a program school readiness goal related to math concepts, an individual child goal for Geneva, and how the progression of learning about shapes and spatial relationships might look for Geneva as a younger and older preschool child. Talking Points:Considering the program’s school readiness goals and the individual child goals that connect to the program’s school readiness goals helps you to focus your planning and individualizing efforts and to figure out how best to use interactions, the daily schedule, routines, experiences, and toys and materials in the environment to support each child’s early math learning.It’s important to understand and remember that the learning experiences you provide for infants and toddlers set a foundation for their later learning and prepares them for success in kindergarten and beyond. Use this discussion/slide to transition to the final activity on identifying everyday routines and experiences to help infants and toddlers develop early math concepts and skills.



What Is Science? 

Science is a methodical process which 
seeks to determine the secrets of the 
natural world by using the scientific 

method. 

http://www.uic.edu/classes/bios/bios100/labs/scimethod.htm 

Presenter
Presentation Notes
Trainer’s Guidance:Share the formal definition of science. Talking Points:According to Charlesworth and Lind (2010), “Science should be viewed more as a verb than a noun. It is not so much a body of knowledge, as it is a way of thinking and acting. Science is a way of trying to discover the nature of things” (p. 76). Think about young children for a minute; isn’t that what they do all day? They are trying to discover the nature of things. For young children, science comes naturally.  



My picture of science for infants and 
toddlers looks like… 

Select the photo that best represents your vision. 

Photos courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance:For this activity have participants follow the directions below. Depending on the size of the group and the space available you might have people make groups based on the photo they choose or they can discuss at their table. Talking Points:Share why/how the photo represents your vision/view of what science looks like for infants and toddlers.Be prepared to summarize the group’s discussion. 



Scientific Process of  
Infants and Toddlers 

Rain Stick Dirt Experience 

Videos courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance:There are two videos on this slide. You may choose to show one or both as examples of science learning experiences. You can ask participants the questions below to spark their thinking.Talking Points:Rain Stick VideoHow was this little boy acting as a scientist? What was he trying to figure out? Do you think he has played with the rain stick before? Why or why not? Dirt Experience VideoWe talk about how infants and toddlers learn through their senses. What senses was this little boy using to learn about the dirt? How did his experience incorporate language, physical development, cognition, approaches to learning, and social emotional development? His teacher was supportive by letting him make a little mess. Would you feel comfortable with a little mess?Conclude by summarizing points from group sharing and answering any questions.  









More Science! 

Videos courtesy of EHS NRC 

Exploring Objects Sink or Float 

Presenter
Presentation Notes
Trainer’s Guidance:Additional videos to show if needed and/or time allows.Talking Points:Exploring ObjectsHow does this video relate to early science learning? What might you do, as this child’s teacher or parent, to support his curiosity and exploration? Have you ever noticed a baby exploring an object for a very long time?Sink or FloatHow did Emma (in the red striped shirt) show her use of each aspect of the scientific method?ObservationHypothesisExperimentAnalyze Communicate Modify and RepeatWhat do you think about this experience invites scientific learning?What did the teacher do to support the children’s scientific learning?









Developmental Milestones 

• Object Permanence 
• Causality 
• Spatial Awareness 
 

Photos courtesy of EHS NRC 

 

Presenter
Presentation Notes
Trainer’s Guidance:For more information about these developmental milestones see the News You Can Use: Foundations of School Readiness: Cognition and General Knowledge. Both Object Permanence and Cause and Effect are defined while Spatial Relationships/Awareness is mentioned under “Math Concepts.” Talking Points:Object permanence is the understanding that an object continues to exist even if it is not seen. We often see the emergence of this milestone around 7-9 months of age. Some of the indicators that an infant is beginning to understand object permanence is an interest in games like “peek-a-boo” and “drop the spoon under the table and see how many times mom will pick it up.” Another indication is that a child who has been very happily going to a beloved caregiver will suddenly show distress at having to leave their parent or family member. They now understand that this very important person exists even when they are not seen – and this person is not with them! Cause and effect is when children understand that they have the power to make things happen. From very young infants crying to get their needs met to older infants realizing that  if you push a ball it rolls away, all of these are steps in the ongoing understanding that you can make things happen in the world! Spatial awareness is the understanding of your own body and other objects in space. Infants are still figuring out how far their reach can go, whether they can touch that mobile hanging from the ceiling or not. As they grow, young children have more complex understanding of how their body moves in space as well as how other objects are likely to behave. Background Information:The concept of object permanence is the first step toward representation … [the formation of] a mental concept of the object in the absence of its presence. This is one of the bases upon which more advanced mathematics will be built. Numbers are representative of objects and quantities even if we do not see them” (Geist, 2009, pp. 137-138).When an infant realizes that he can make things happen such as moving the mobile by kicking the mattress or crying to obtain attention, the infant is said to have developed the concept of causality, an understanding that one action causes another action to occur in his environment. This understanding of having the power to make things happen in his environment is vital to learning mathematics and science. Also important to the development of science concepts is spatial awareness - the recognition of the environment as three-dimensional, that there are fronts and backs to things that are in our environment (Ginsburg, 1998 as included in Geist, 2009, p. 138). These basic structures forming in the minds of babies provide the foundation for the development of emergent science processing skills. 



Observation = Question 

Develop Hypothesis = Make 
Educated Guess 

Experiment 

Analyze Results 

Communicate Results 

Modify and Repeat 

Scientific Method: Six Components 

Photo courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance: The scientific method (also referred to as the scientific process) is the generally accepted way that we can figure out the workings of nature and the universe. This is the process that real scientists use in doing their research. A better understanding of this method will help participants see that infants and toddlers do many of these things quite naturally as seek to understand the world around them. Talking Points: The Scientific method The scientific method is one that scientists must follow in determining the workings of the universe. There are five basic steps to the scientific method: Observations of the natural world, determine the nature of the phenomenon that is interesting to you (i.e. ask a question or identify a problem). Think about what infants and toddlers do.Develop one or more hypotheses, or educated guesses, to explain this phenomenon. The hypotheses should be predictive - given a set of circumstances, the hypothesis should predict an outcome. Infants and toddlers may not have the language to express the hypothesis, but they actively work to test it.Devise experiments to test the hypotheses. All valid scientific hypotheses must be testable. Analyze the experimental results and determine to what degree do the results fit the predictions of the hypothesis. Communication of results – Adult asks the wondering questions or makes a descriptive comment; child might also communicate results, e.g., vocalizations, gestures/face/body language/wordsFurther modify and repeat the experiments. Although infants and toddlers scientific method may not look nearly as sophisticated as that of preschoolers or older children, the processes used by infants and toddler serves as the foundation for the more sophisticated approach. 



Another Way to 
Think About the 

Method! 

Reproduced with permission from Tiffany Ard and www.nerdybaby.net  

Presenter
Presentation Notes
Trainer’s Guidance:Tiffany Ard from www.nerdybaby.net kindly allowed us to use this image of the scientific method! Talking Points:Babies are already scientists! 

http://www.nerdybaby.net/


Scientific Method of 
 Infants and Toddlers 

• Self-regulation 
• Attention 
• Curiosity 
• Information 

gathering 
• Memory 
• Persistence through 

frustration 
• Problem solving 

 

Approaches  
Toward 

Learning 

Language & 
Literacy 

Social & 
Emotional 

Development 

Physical 
Development 
& Health 

Cognition & 
General 

Knowledge 

Presenter
Presentation Notes
Trainer’s Guidance:This slide serves as a reminder of the approaches to learning characteristics.Talking Points:These characteristics of approaches to learning are the infant or toddler’s scientific method. Let’s compare to the scientific method identified by scientists (using next slide).



Scientific Method: Approaches to Learning 

Observation = Question 

Develop Hypothesis = 
Make Educated Guess 

Experiment 

Analyze Results 

Communicate Results 

Modify and Repeat 

Curiosity 

Attention 

Information Gathering 

Persistence Through 
Frustration 

Memory 

Problem Solving 

Presenter
Presentation Notes
Trainer’s Guidance:This slide offers another way to look at the scientific method in relation to the characteristics of the approaches to learning. Talking Points:Compare the approaches to learning characteristics to the components of the scientific method.We’ve gone through the method, gone through the Approaches to Learning, this is another way to look at it. 



Problem Solving  

Photos courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance:This slide is for use with the following school readiness goals and next steps.Talking Points: You might explain that the little girl in the pictures, Jimena, seems to have lost something in the toy toaster. She looks into the toaster to see that it is, in fact, inside. She then uses a spoon turned upside down to attempt to get the object out of the toaster. 



Goals and Next Steps 

Next Step Now? 

Jimena will try various 
ways to remove an 
object that is stuck 
inside another object. 
For example, use 
tongs or turn the 
toaster upside down. 

Ready at 3? 

Jimena will try different 
ways to stack blocks so 
they don’t fall.  For 
example, try various 
sizes of blocks on the 
bottom of the stack to 
see which ones work 
better. 

Ready for School at 5? 

School Readiness Goal for Infants and Toddlers: 
Children will use all of their senses to investigate their 
environment to discover what objects and people do, how 
things work, and how they can make things happen. 

Individual Goal: Jimena will use multiple ways to solve problems and 
investigate her environment.  

Jimena will ask 
questions to gather 
information to solve a 
specific problem.  For 
example,  “do you see 
any more pieces that 
go on the outside of 
my puzzle?” 

Presenter
Presentation Notes
Trainer’s Guidance:This slide gives participants an opportunity to understand how age appropriate science knowledge in the early years leads to school readiness at 5. Talking Points:Let’s think about the picture on the previous slide. Jimena is already using some problem solving skills. Looking at these next steps we can see how, at three, we hope her problem solving skills are getting more complex. By 5 we expect that she will be even better at problem solving with skills like seeing that something is missing and asking others for information. 



Exploring Science Concepts 

Photo courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance:This activity will allow participants to have a “hands on” opportunity to explore science concepts.Talking Points:The previous slides described the “how” of science, how we come to learn scientific knowledge. Now let’s talk about the “what” or the actual concepts of science. Activity:Directions:Provide each group with bag of items to explore (e.g., leaves, rocks, twigs, rattles, blocks, textured fabric squares, small transportation toys, balls). Ask groups to come up with ideas or concepts about science that young children might learn from exploring the objects.Debrief with next slide



Scientific Concepts 

1. All things have 
properties. 

2. There are living and 
nonliving things. 

3. I can cause things to 
happen. 
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Presenter
Presentation Notes
Trainer’s Guidance:Explain each concept; ask participants if they think there are other science concepts that should be included for infants and toddlers.Talking Points:Encourage participants to share by table (or small group) the science concepts they came up with. There are three on this slide but people might have other ideas too!All things have properties. These properties include size, weight, color, shape, and temperature. All things can be sorted into one of two groups – either living or nonliving.You have the ability to cause things to happen.Participants might come up with other interesting concepts including but not limited to:There are natural phenomena.Some things happen and I can cause things to happen while other things happen without me causing them.Some things change over time and some things don’t.



Science Experiences 
Social Science 
• Humans 
 
Natural Science 
• Animals 
• Plants 
• Environment 
• Weather 
• Air 
• Rocks 

 
 

Physical Science 
• Magnetism 
• Gravity 
• Machines 
• Light 
• Sound  
• Water 

 

Photos courtesy of EHS NRC 

Presenter
Presentation Notes
*** Please note slide is animatedTrainer’s Guidance:This slide should encourage discussion of the kinds of science experiences that would be appropriate for infants and toddlers. The slide is organized into the three main categories of science knowledge as described in the NYCU. Talking Points:Ask participants what science topics might fit under each category (if time, may do as a very short small-group brainstorm activity – assign a category to each small group). Then click to bring up examples of topics as part of the debrief.Note the following the discussionThere are so many categories of science to explore. First infants explore their own bodies, then those of their favorite adults.  Animals, plants, water, and their environment make up a few of their favorite science areas. But don’t forget to include experiences that involve sound, think of the toddler and his drumming. Ask: What do you remember about the last time you were outside? Many of your memories involved your senses – the smell of the rain, the cold of the temperature, the brightness of the sun, the sounds of the birds.  All of your senses are engaged when you are outside.  The same is true for infants and toddlers. They receive a wealth of information from their sensory systems when outside. Outdoors provides a new dimension of science experiences as well as math, motor, and cognitive learning opportunities – the changes in the weather, the breeze, the smog, higher elevations and thin air, humidity and moisture in the air. These are all wonderful concepts to introduce to young infants using words to describe how things look, sound, smell and to help older infants and toddlers begin exploring through simple experiences such as watching leaves fall, crinkling dry leaves, touching snow, watching puddles form during rain, collecting rain in buckets, noticing how plants respond to rain. Asking “I wonder” questions (e.g., I wonder where rain goes after it falls?) helps young children engage in the scientific process. With the answers staff generate from toddlers come pictures, painted or colored; dictated descriptions, and wonderful experiments, each offering opportunities for connecting learning to motor development and cognitive learning. As always, safety must be kept in mind but that does not have to limit adventures. 



Science for Infants and Toddlers 

Develops through 
the senses 

1. Vision 
2. Touch 
3. Taste 
4. Hearing  
5. Smell 

 

Photos courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance:Help participants understand that all learning happens through taking information in through the senses. The more we engage these senses the better the learning experience will be. Talking Points:Children learn about the world through their sensory experiences, those of smell, taste, touch, sound, and sight. As their minds process the sensory input, “they are also learning by thinking about things, forming hypotheses and testing them, and problem solving (Boser, 1992; Brannon, 2002: Dehaene, Spelke, Pinel, Stanescu, & Tsivkin, 1999; Jordan & Brannon, 2006 as cited in Geist, 2009, p. 137). Note that as children’s senses develop, for example their vision improves, they experience development in other areas such as cognition because they can see more of what is going on. In other words, growth in one area impacts growth in other areas. 



Supporting Math and Science in  
Everyday Routines and Experiences 

Vision 

Touch 

Hearing 

Smell 

Taste 

 
 
 

Photo courtesy of Microsoft® 

Photos courtesy of EHS NRC 

Presenter
Presentation Notes
Trainer’s Guidance:Recognizing the science experiences staff provide and support in their programs is key to accurate assessment of the developing skills of each infant and toddler. Activity:Ask each table or small group to select one of the five senses to help them think about the science experiences of infants and toddlers they support in their programs.Provide each table with chart paper and marker (or handout if training room isn’t set up with tables); ask them to record all of the experiences they think of related to the selected sense. Provide example if needed, e.g., sense of hearing – offer musical instruments



Supporting Early Math and 
Science in Everyday Experiences 

On the chart paper, identify everyday routines 
and experiences you would use to help infants 
and toddlers develop early math and science 
concepts and skills.  

 
 

Presenter
Presentation Notes
Walk-about activity – chart paper on walls with math and science concepts (depending on number of attendees, may need to provide each small group a concept to use)Identify everyday routines and  experiences that you would use to help infants and toddlers develop their math and science concepts and skills. 



Summary 
• Children are natural 

mathematicians and scientists 
• There are many opportunities 

during the day for children to 
discover math concepts 
through play and exploration 
and to hear new math words. 

• You play an important role in 
nurturing children’s early math 
learning! 

Photos courtesy of EHS NRC 

Presenter
Presentation Notes
Children are natural mathematicians and scientists: curious, full of wonder, and a desire to explore. It is important to offer math & science as activity choices for infants and toddlers to help them learn about their world: Objects that are hard/soft/bumpy/smooth, solid/liquid, there are other living things besides people, etc. Math and science activities develop other skills important for later in life in young children. Process skills when they investigate details and ask questions. Math skills as they measure, count, compare size/patterns. Language skills as they learn new words, as you talk about things new to them. It is important not to “teach” these things young children must explore “hands on” and learn things themselves. Adults can help foster learning by:1. Observe children’s play to see what topics interest children, 2. Narrow their focus, 3. Build on those interests and offer other materials and books that are on the same topic. Source: Cindy Hively, Infant/Toddler Specialist



Supporting Early Math Learning 
for Infants and Toddlers 

Selected Resources from the EHS NRC 
http://eclkc.ohs.acf.hhs.gov/hslc/tta-
system/ehsnrc/  
• News You Can Use: Supporting Early Math 

Learning for Infants and Toddlers 
• Supporting the Intuitive Understanding of Early 

Math in Infants and Toddlers (vBTT webinar) 
 

Presenter
Presentation Notes
Trainer’s Guidance: This slide and the next slide provide selected resources from the Early Head Start National Resource Center (EHS NRC) and the National Center for Quality Teaching and Learning (NCQTL).

http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/ehsnrc/
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/ehsnrc/


Additional Resources from the NCQTL 
http://eclkc.ohs.acf.hhs.gov/hslc/tta-
system/teaching/practice/curricula/MKandS.html 
• Mathematics Knowledge and Skills Toolkit for 

Teaching  
• High Five Mathematize (for infants, toddlers, 

and preschoolers) - see “Selected Resources” 
under “Know/Read About It” 

Supporting Early Math Learning 
for Infants and Toddlers 

Presenter
Presentation Notes
Trainer’s Guidance: Additional resources.

http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/practice/curricula/MKandS.html
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/practice/curricula/MKandS.html


Supporting Early Science Learning  
for Infants and Toddlers 

Selected Resources from the ECLKC 
 
News You Can Use: Early Science Learning for Infants 
and Toddlers 
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/ehsnrc  
Nature Based Learning and Development 
http://eclkc.ohs.acf.hhs.gov/hslc/tta-
system/teaching/eecd/nature-based-learning  
 

Presenter
Presentation Notes
Trainer’s Guidance:Further resources on science learning can be found on the ECLKC.

http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/ehsnrc
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/eecd/nature-based-learning
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/eecd/nature-based-learning
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/eecd/nature-based-learning
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/eecd/nature-based-learning
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/eecd/nature-based-learning
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/eecd/nature-based-learning
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/eecd/nature-based-learning
http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/teaching/eecd/nature-based-learning
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