
“Special Education Mathematics”.

In Section 1 of this course you will cover these topics:
Instructional Activities: The Building Blocks For Effective Instruction

Diversity In The Classroom: Variations Of Individual Needs

Lesson Design: Creating Lessons That Meet The Needs Of A Diverse Classroom

Topic : Instructional Activities: The Building Blocks For Effective Instruction

Topic Objective:

At the end of this topic students will be able understand:

 Types of Activities

 Developmental Activities Fall into Two Distinct Groups

 Exploratory developmental activities

 Consolidating Developmental Activities

 Consolidating developmental activities help children to:

 Practice Activities

 Practice Activities Also Fall into Two Distinct Groups

 Think-Time Practice Activities

 Speed-Drill Practice Activities

 Third Type

 Application Activities May Also Be Separated into Two Distinct Groups

 Classroom Application Activities

 Real-World Application Activities

 Fourth Type

 Assessment Activities

Definition/Overview:

The first emphasis in this topic is on the importance of the learning objective. Learning

activities can only be considered effective if they help move the children toward mastery of

the learning objective(s). The learning objectives give focus to the learning process. It is not
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enough that our children are learning. Every state, every school district, every school, and

every teacher has specific contentspecific concepts and skillsthat they have the responsibility

to teach their children. Learning activities are only truly effective if they do, indeed, help the

children to learn those things.

The second emphasis of the topic is to help teachers to understand the difference among

developmental activities, practice activities, application activities, and assessment activities.

Understanding of these distinctions is essential if teachers are to design lessons in which

concepts and skills are developed effectively.

The final emphasis of the topic is the importance of flexible use of instructional ideas.

Students will begin to think about adapting learning activities for other mathematical content

and then to think about adapting procedures for the use of instructional materials. This will

help prepare them to think about other kinds of instructional adaptations that will be

introduced in later topics.

Key Points:

1. Types of Activities

 There are several distinctly different types of learning/teaching activities.

 Activities can be classified by their purpose.

 If we classify them in this way, there are four basic activity types that can then be separated

into subtypes.

 The first type that we will consider is developmental activities.

 The purpose of developmental activities is to help children learn something that they do not

already know.

 It could be argued that developmental activities are the most important.

2. Developmental Activities Fall into Two Distinct Groups

3. Exploratory developmental activities

 Exploratory developmental activities provide a core of experiences that the teacher can use as

the basis for generalization of concepts or skills.

 Exploratory developmental activities are a vehicle for building a common experiential

background that may not already be there.
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4. Consolidating Developmental Activities

5. Consolidating developmental activities help children to:

 Identify patterns and recognize relationships,

 Hypothesize and test relationships,

 Clarify concepts,

 Learn terminology and notation.

 The second type that we will consider is practice activities.

 The purpose of practice activities is to help children become proficient with concepts and

skills that have already been developed.

6. Practice Activities

 Though children typically do not learn new concepts or skills from practice, practice is often

effective for building proficiency.

 When appropriately used, practice may also help make learning more permanent.

7. Practice Activities Also Fall into Two Distinct Groups

7.1 Think-Time Practice Activities

 Think-time practice activities emphasize accuracy rather than speed.

 During think-time practice, the child has plenty of time to think about concepts being used.

 The child has plenty of time to think carefully through the steps of a procedure.

 The child may even have time to consult sources to clarify concepts or procedures.

7.2 Speed-Drill Practice Activities

 Speed-drill practice activities require children to give answers or use skills quickly.

 Children may perceive that speed is more important than accuracy.

 An unfortunate by-product of speed-drill is that children who do not have sufficient speed

may guess or give up.

8. Third Type

 The third type that we will consider is application activities.
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 The purpose of application activities is to help children learn how to use concepts and skills

that they have learned.

 Application activities assume that concepts and skills have already been learned (i.e. there

has been adequate development) and that children already have reasonable proficiency with

them (i.e. there has been adequate practice).

9. Application Activities May Also Be Separated into Two Distinct Groups

9.1. ClassroomApplication Activities

 Classroom application activities require students to build on already learned concepts and

skills to develop new ones.

 Children are applying what they already know to learn new things.

 Classroom application also includes contrived examples like textbook word problems that

require children to use what they know.

9.2. Real-World Application Activities

 Real-world application activities require students to use what they know to solve problems

like those that they will encounter outside the classroom.

 Children can see exactly how the mathematics that they have learned can be used in the real

world.

 Real-world application activities may require the teacher to carefully simulate real-world

situations or even take the children out of the classroom and into the real world to apply what

they have learned.

10. Fourth Type

The fourth type that we will consider is assessment activities.

 The purpose of assessment activities is to help the teacher determine how well students have

learned what has been taught

 The fourth type that we will consider is assessment activities.

 The purpose of assessment activities is to help the teacher determine how well students have

learned what has been taught or to determine how well students are learning what is being

taught.
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11. Assessment Activities

 There are several types of assessment activities, depending on what the student is asked to do

to demonstrate what is being learned and how the teacher goes about observing what the

student does.

 However, any assessment procedure should possess two important attributes.

 Assessment should be valid, and it should be reliable.

 An assessment procedure is valid if it measures the learning that it is intended to measure.

 An assessment procedure is reliable if the information it produces is consistent, stable, or

dependable.

 An assessment task is OBJECTIVE whenever the scorer is not required to make a value

judgment.

 The response is either correct or incorrect, either clearly acceptable or clearly not acceptable.

 Objective tasks are not necessarily limited to low-level thinking.

 Indeed, objective tasks may require any level of thinking.

12. Assessment Activities

Some examples of objective tasks are:

 Completing a true-false test item

 Completing a multiple-choice test item

 Completing a matching exercise

 Giving a short answer

 Completing a statement with a missing word

 Ranking a series of items

 Using a skill to produce a result

 These assessment tasks are objective if the scorer can determine whether the response is

correct without making a value judgment.

 An assessment task is subjective if the scorer is required to make a value judgment.

 The response has degrees of correctness, and the scorer must determine how correct it is.

 Subjective tasks do not necessarily require more complex thinking than objective tasks.

 Indeed, subjective tasks may require any level of thinking.
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13. Assessment Activities

Some examples of subjective tasks are:

 Explaining why a statement is true or false

 Completing an essay

 Describing the relationship between two events

 Rewriting a paragraph to make it more concise

 Drawing a diagram to show a relationship

 Creating a cartoon to represent a current event

 Demonstrating why a generalization is true

 Performance Tasks may be either objective or subjective, however they are usually

subjective.

 Although the thinking required to complete a performance task may not require more

complex thinking than other objective or subjective tasks, the actual performance is generally

more complex.

 Performance tasks generally are not completed with pencil and paper.

 Performance tasks normally require the child to use a concept or skill in a setting that

involves a complex combination of other concepts or skills.

 This integration of content--both mathematical and non-mathematical content--may make

interpretation of the results more difficult.

14. Some examples of performance tasks are:

 Drawing a picture showing geometric shapes

 Presenting a report to the class

 Making a speech

 Creating a poster that reports results of a survey

 Judging distances in a jumping contest

 Demonstrating to the class how to solve a problem

 Any instructional/learning activity can serve as a performance task.

 Any activity is an assessment activity if the teacher pays attention to the childrens learning.

 During every activity, take note of which children understand and which children do not

understand.

 Take note of what children can do and what children cannot do.

 Use every opportunity to monitor learning
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Topic : Diversity In The Classroom: Variations Of Individual Needs

Topic Objective:

At the end of this topic students will be able understand:

 Diversity

 New Characteristics

 Racial, Linguistic, & Cultural Diversity

 Cultural Diversity

 Learning Style Preferences

 Multiple Intelligences - Gardner

 Variation across categories

 Need for multiple types of expression

 Low Cognitive Ability

 Techniques for Low Cognitive Ability

 Learning Disabilities

 Perceptual Difficulties in LD

 Remembering

 Visual or Auditory Impairments

 Physical Impairments

 Summary

Definition/Overview:

There are several purposes for this topic. The first of these is to lay a basis for the

understanding that teachers must be prepared to teach children with diverse learning needs. A

second purpose of the topic is to help future teachers understand how diverse that diversity is.

There are many different kinds of diversity that the teacher must be aware of, acknowledge,

and be prepared to accommodate. Another purpose is to begin developing a sense of how

instruction can be adapted to accommodate those diverse learning needs.
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It is important that instructors who use this text remember that the future teachers who are

enrolled in this course are themselves a diverse group of students. Encourage the future

teachers in your class to approach discussions of diversity among elementary children from

the perspective of their own diversity. Have them talk about things that help them learn and

things that interfere with their learning. Have them talk about kinds of instruction that have

been successful and non-successful for them. Have them talk about things that their teachers

have done to help them learn. Have them talk about things that they remember their teachers

doing to help other students to learn. Recognizing that college students have different

backgrounds, learn in different ways, and have different learning needs will help your

students to buy into the notion that diversity must not only be acknowledged, but also

accommodated.

Key Points:

1. Diversity

Classrooms have always been diverse

 range of capability

 range of maturity

 range of experiences

 range of interests

 range of parental support

 range in the economic background of students

Other kinds of diversity in 20th century

 gender

 ethnic

 religious

 cultural

 language
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2. New Characteristics

 Learning styles

 Modality preferences for learning

 Performance preferences for showing learning

 Curricular demands

 Time frames

 Access to the regular curriculum

 Prerequisite skills

 Access to the structure and content of the curriculum

 Special needs

 Least restrictive environment

 Judicial mandates

 Mainstreaming

 Inclusion

3. Racial, Linguistic, & Cultural Diversity

In 1999, National Association for the Education of Young Children (NAEYC) pointed out:

 Children actively attempt to understand their world through their own language and culture

 Children learn best when they acquire skills in a meaningful context

 Building on prior learning, regardless of language, promotes an environment that engages all

children in learning. The educator has a responsibility to respect the child and family

4. Cultural Diversity

Prior experiences of students will be diverse. If the development of a concept or skill is to

build on particular prior experiences more time in exploratory development must occur to

assure that all students have had those necessary prior experiences

5. Learning Style Preferences

 Learning style is a preferred way of using one's abilities

 One sensory input & one output modality is stronger or more dominant than the others.
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 e.g. visual input dominance prefers information that is presented using things that can be seen

 e.g. tactile input dominance prefers information that is presented using things that can be

handled

 e.g. auditory output dominance prefers giving responses orally

 e.g. kinesthetic output dominance prefers doing

All children still need to develop the non-preferred input & output modalities. Therefore, all

of these input and output modalities need to be used during lessons so each student has the

opportunity to use a preferred (strength) and build up a non-preferred (weakness)

6. Multiple Intelligences - Gardner

 Spatial

 Bodily-kinesthetic

 Musical

 Linguistic

 Logical-Mathematical

 Interpersonal

 Intrapersonal

7. Variation across categories

Preferences exist for learning activities that are in sync with one's intellectual strengths

 e.g. express ideas & self through motion

 e.g. express ideas & self through writing

 e.g. express ideas & self through art - visual-spatial aspects

8. Need for multiple types of expression

 When a teacher designs all lessons around one type of intelligence then many students do not

get to use their strengths and abilities

 Misperceptions regarding these children may occur.

 Mediocrity or failure may be the consequence, not from their inability but from the teacher's

inability to see her
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9. Low Cognitive Ability

 Students vary in their cognitive abilities

 Students with low cognitive abilities may have

 difficulties with language development

 reduced vocabulary levels

 difficulties in reasoning

 abstract concepts

 difficulties with memory

 smaller capacity

 difficulties in academics

 reading (language & vocabulary) and/or mathematics (reasoning & abstract concepts) or both

(memory)

10. Techniques for Low Cognitive Ability

10.1 Use more developmental activities

provides connections to previous knowledge

provides mental imagery - "sees" it

increases retention

improves problem-solving ability

reduces amount of practice required

decreases overall time to mastery

improves learning for all students

10.2 Organize material into smaller, more manageable units

easier to master small amounts of new material

success breeds more success
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works for other students as well

10.3 Simplify vocabulary & provide vocabulary aids

limited vocabulary challenges understanding directions

revise directions to assure understanding of assigned tasks

eliminate or replace difficult words

use marginal helps (simpler word that means the same) to explain difficult words and

increase understanding

use larger font or print size

use several short sentences rather than long complex sentences

10.4 Use more capable partners where appropriate

natural discussion results in concept clarification and improved skills

more immediate correction of errors provided

good for all students

11. Learning Disabilities

Average and above intelligence yet low achievement in one or more areas due to variance in

their attentional, perceptual, cognitive, and or memory abilities

Exhibit strengths and weaknesses

 e.g. reading achievement 90th percentile while mathematics achievement 20th percentile

 e.g. mathematics achievement 50th percentile while reading achievement 10th percentile

12. Perceptual Difficulties in LD

 Figure-ground confusion

 awareness difficulties
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 Visual or auditory distractibility

 Other difficulties in LD

 Listening or attending

 what to listen or attend to

 sustaining attention to

 sharing or switching attention to

 ignoring

 dealing with competing demands on their attention

 similarity to ADD or ADHD

13. Remembering

 organization of information in order to store it

 capacity of short term memory

 strategies, especially generation of and efficiency, for moving information in and out of long

term memory

 visual memory re-visualize what they have seen

 auditory memory remembering what they heard

 Difficulties in thinking or understanding cognition in dealing with abstractions,

generalizations, and conceptualizations

 Visual or Auditory Impairments

 Total or partial loss

 Difficulties are apparent when viewed within the common classroom structure and

instructional methodology

 e.g. oral directions to a class with a student with a hearing impairment

 e. g. written instructions on an assignment for a child with a visual handicap

 Use modes that do not require the impaired sense.

14. Physical Impairments

 Mobility and flexibility are primary concern

 Need for special equipment in order to participate

 May have the same variety of learning problems or disabilities

 Will have preferred learning styles and ways of expression as seen across children.
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15. Summary

Individual learning styles, modality and ability preferences, disabilities, and interests

must be determined on an individual basis if learning gains are to be made.

Teachers will have to examine their own learning and teaching styles, preferred abilities,

and interests. In addition, analyses of state curricular demands, textbook demands, and

individual lesson plan demands will need to be made in order to determine the types of

adaptations, modifications and accommodations to use.

Lesson planning for the class as a whole must be changed into opportunities for a wider

variety of learners to participat.Adaptations, modifications, or accommodations to meet

individual student's needs must be considered so that a seat activity may become a

movement activity and a class activity may become an individual or paired or small group

activity in order to tap into preferences and strengths. Modifications like these do not

have any detrimental effect on the majority or the average learners and help to

accommodate special needs. Reminder: Other adaptations will involve more specific

changes in order to accommodate a particular problem type so that a single child or

several children may participate successfully.

Topic : Lesson Design: Creating Lessons That Meet The Needs Of A Diverse Classroom

Topic Objective:

At the end of this topic students will be able understand:

 Monitor understanding during every activity of the lesson

 Plan for continual monitoring of learning

 Plan more communication from the children and among the children

 Include more kinesthetic activity

 Provide information more visually.

 Development should be expanded

 How can a traditional lesson be improved?

 What are traditional lessons like?

 What are the purposes of the lesson components?
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 What are the parts of a lesson?

 What is a lesson?

Definition/Overview:

The purpose of this topic is to introduce five adaptations to traditional lessons that will make

those lessons more effective in meeting children's diverse learning needs. It is recommended

that, when planning for instruction, the teacher should:

 Expand the development part of the lesson. Spend more time with examples and non-

examples. Use appropriate models that allow children to visualize what they are learning.

Emphasize how new ideas and procedures are related to what has already been learned. Focus

on patterns that provide a basis for generalizations of new concepts and skills.

 Provide more visual input. Supplement auditory information with clear visuals. Let the

children see what the math concepts and skills look like.

 Plan more kinesthetic activity. Movement is a way that children interact with their world. Let

them handle things. Let them move around and do things.

 Plan for more student communication. Encourage the children to ask questions and to explain

their thinking. Require them to talk to each other about what they are learning, to help one

another learn.

 Plan for continual monitoring of learning. During the lesson, take note of who understands

and who does not. Observe who can do the math and who cannot. Ask questions that will

identify ideas that need to be re-explained, ideas that need more examples, ideas that need

another approach.

 Your students should repeatedly be made aware that these five adaptations will accommodate

most of the diverse learning needs in the class, but for some individuals, further

accommodations will be necessary. Remind them also that the school's special educators will

suggest changes in both content requirements and instruction for children who qualify for

special education services.
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Key Points:

1. What is a lesson?

A lesson is a related set of instructional or learning activities that is

 organized coherently

 organized in partseach of which has a clear purpose

 designed to lead children to meet the learning objective(s)

2. What are the parts of a lesson?

Components of a lesson may vary depending on the purpose of the lesson, but lessons

usually contain the following.

 A lesson opener

 Development of new concepts or skills

 Practice

 Monitoring of learning

3. What are the purposes of the lesson components?

 The lesson opener should provide context for the concepts or skills being learned.

 How is the math being learned related to the math that we already know?

 How will the math being learned be useful? Why do we need to know it?

 What are the purposes of the lesson components?

 The lesson opener should grab the attention of the children. It should say to the child:

 This is important! or This is interesting! or Look at this!

The development part of the lesson helps the children understand the concepts or skills being

taught.

 The development part of the lesson may provide a core of experiences from which new

concepts may be generalized.

 The development part of the lesson builds new understanding on old understanding.

 The development part of the lesson emphasizes mathematical connections.

 It builds mental imagery for math concepts and skills.
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 The practice part of the lesson reinforces concepts that the children have learned during the

development.

 It may build speed with procedures.

 It may build confidence.

 Practice should not begin until after concepts have been learned or after procedures are

understood.

 If practice is used before the children are ready, it may reinforce misconceptions.

 Monitoring of learning helps the teacher know if the children understand the concepts or

skills being taught.

 It informs the teacher when adjustments in instruction need to be made.

 It guides accommodations that are needed to assure learning.

 Remember that components of a lesson may vary depending on the purpose of the lesson. For

example, some

 lessons may include the following:

 Review

 Application or problem solving

 Follow up

4. What are traditional lessons like?

 They are typically focused on how to do the textbook pages.

 They typically have very little development.

 They typically have a lot of practice.

 They typically are rote rather than meaningful. (The teacher demonstrates how to "do it" and

then the children "do

 it like the teacher did"-over, and over, and over.)

 Are traditional lessons bad?

 Sometimes...but

 When teachers plan lessons by following the suggestions in their teacher's edition, those

lessons are actually pretty good.

 But, they usually can be better.

 They can be more effective in helping the children to learn.
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5. How can a traditional lesson be improved?

 There are five adaptations that should be made to virtually all lessons in order to make them

more effective.

 These adaptations will result in better understanding, in better retention, and in better ability

to use what has been learned.

6. Development should be expanded

 More examples and non-examples should be used.

 Children's thinking should be focused on why they are examples or why they are not

examples.

 Appropriate physical or pictorial models should be used to build mental imagery for

mathematical ideas and procedures.

 Step-by-step modeling of procedures should be recorded step-by-step so that written

algorithms match what the children see being done with the models.

 Everything they write should be a recording of something that they see.

 Mathematical connections should be emphasized.

 Every new idea should be merely an extension of something they already know.

 Remember that it is always easier to remember things that are related to other things that you

know.

7. Provide information more visually.

 Write things that you want the children to remember.

 Instead of telling them, show them.

 Choose models that let them see.

 Remember that children are more likely to understand what they can see.

8. Include more kinesthetic activity

 Plan lessons that require the children to get up and move around.

 For example, instead of demonstrating addition by combining two sets of counting chips, do

it by combining two groups of children.

 Instead of illustrating a triangle by drawing on the chalkboard, have three children form a

triangle by stretching a rope.
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 Instead of having the children sit and listen, have them get up and do things.

 Instead of having the children watch, have them demonstrate.

 Instead of showing the children how, see if they can show you.

9. Plan more communication from the children and among the children.

 Provide opportunities for children to discuss the mathematics that they are learning.

 Encourage them to ask a friend instead of you when they have questions.

 Together, the children should:

 ask and answer questions

 figure out how to do things

 explore ideas

 present ideas in a group or to the class.

10. Plan for continual monitoring of learning.

 Instead of checking what the children have learned after instruction is complete, continually

monitor learning while instruction is happening.

11. Monitor understanding during every activity of the lesson.

 Who understands, and who does not?

 What do they understand or not understand?

 Plan ahead how you will get this information.

 What questions will you ask?

 What will you look for?

 What will you listen for?

12. What actions by the child will indicate understanding or lack of understanding

 What student activities will you need to build into the lesson so that you will be able to

observe those indicators.

 It is not enough to ask, "Do you understand?"

 Children who do not understand know that they do not understand and often are

uncomfortable with that knowledge.

 Because of that discomfort, they may exhibit avoidance behavior.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

19
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 They frequently say they understand when they do not because they want to stop thinking

about it, hoping it will go away.

 Continually pay attention to what the children are telling you or showing you.

 Pay attention to them during every activity.

 Watch their eyes.

 Take note of things that you hear or see that indicate a learning problem or even a potential

problem.

 Sometimes an immediate adjustment in instruction is called for to take care of a problem, but

sometimes it is more appropriate to do this in a future lesson.

 Plan ahead how you will record or keep track of what you see or hear so that information can

guide your instructional planning.

 These five adaptations will accommodate many (maybe even most) learning needs, but

remember that there will frequently be individuals who require further accommodations. Use

the special education specialist(s) in your school as a resource for planning for those children

In Section 2 of this course you will cover these topics:
Beginnings: Mathematics Learning In Early Childhood

Whole Numbers And Numeration: Naming And Writing Quantity

Adding And Subtracting Whole Numbers: Combining And Separating Quantitie

Topic : Beginnings: Mathematics Learning In Early Childhood

 About Young Children

 Young children are excellent problem solvers.

 Teaching Young Children

 When classifying, the instructional focus is on why.

 Teaching Comparison

 Suppose you are going to compare two members of a track team.

 We should begin with gross comparisons.

 Teaching Seriation

 Seriation requires an organized series of comparisons.
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 Comparison by Number of Objects

 Relative Position Concepts

 Open or Closed Shapes

 Three relatively easy ways can be used by children to test lines for straightness

Definition/Overview:

This topic begins with a discussion of how young children learn. The text points out that

teachers of young children should: develop new ideas in familiar contexts, encourage

children to talk about mathematics in their own words, get inside the heads of the children

(i.e. learn how they think and learn to think like they do). Of course, you should also teach

older children like this, so you may find it helpful to point out that learning characteristics of

young children do not disappear when those children enter second or third grade.

The description of classification included in this topic, particularly the discussion of

examples and non-examples, is important because it is a first look at concept development.

Other topics in this topic (comparison, seriation, matching, relative position concepts, and

beginning geometry concepts) also lay groundwork for the teaching of concepts and skills

that are discussed in later topics. The traditional lesson that is adapted uses teaching

procedures like those that might be recommended in the teacher's edition of an elementary

school mathematics textbook.

Key Points:

1. About Young Children

 Pre-K and kindergarten children are nearing the end of a period of tremendous intellectual

growth.

 During that period, they have been constantly learning new things.

2. Young children are excellent problem solvers.

Their lives have consisted of one problem after another that needed to be solved.

 How do I tell the big person what I want?

 How can I get that spoon in my mouth?
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 How can I get from here to there?

 How can I use words to say what I mean?

 How can I put my coat on?

 Which shoe goes on which foot?

 Young children are very intuitive. They use their past experiences to make sense out of new

things.

 They are concrete thinkers. Their reasoning does not focus on ideas. Their reasoning is based

on what happens to things.

3. Teaching Young Children

 Young children have already experienced tremendous intellectual growth.

 They come to school with knowledge and experience that can be used as the basis for

learning.

 Instruction should build on that knowledge that the children already have. Ideas should be

developed in the context of the children's previous experiences, using objects that are familiar

to the children.

 Teachers are often surprised by comments, observations, or answers that young children give.

 That does not mean that the child is confused, that the child isn't paying attention, or that the

child's answer is wrong.

For example, consider this classification activity.

 The teacher groups together a red ball, a red pencil, and then a red book.

 She asks a child to choose another thing that is like that, and the child chooses a yellow book.

 The immediate reaction of the teacher may be to say, "No. That's not right."

 But it would be better to say, "Tell us why you chose that thing."

 Of course, when she asked the child to choose another thing that is like that, the child was

thinking about the last object she placed in the group-a book.

 The child had given a correct answer, but not to the question that the teacher thought she had

asked.

 It is almost always more productive to assume that a young child's answer is correct, and then

try to figure out what question the child had answered.

 Doing that, the teacher begins to "get inside the child's head," to understand the child's

thinking.
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 Much of the work in mathematics with young children is based on classification.

 So, you find a lot of classification activity in the math curriculum for Pre-K through grade 1.

4. When classifying, the instructional focus is on why.

 Why do these things belong in the classification group?

 Why do other things not belong in the group?

 This is precisely the kind of thinking that is necessary for concept development.

 For example, suppose the children are learning what a circle is.

 In a group of objects, some will be circles and some will not be circles.

 If we place the circles in one group, that group consists of EXAMPLES of circles. All the rest

of the objects are non-examples of circles.

 As each example is identified, the children should, in their own words, explain why it is a

circle.

 As each non-example is identified, the children should, in their own words, explain why it is

not a circle.

 As children explain why a non-example is not a circle, an essential characteristic of circles

will be identified.

5. Teaching Comparison

 All objects have many attributes.

 When two objects are compared, the comparison is made with respect to some attribute.

 Remember that it must be an attribute that both objects possess.

 Even though some students would contend that it is possible, you cannot compare the

intelligence of a college

 professor to the intelligence of a rock, because a rock does not possess that attribute.

6. Suppose you are going to compare two members of a track team.

 You must first decide what attribute, that both track team members possess, will be used for

the comparison.

 They possess many common attributes:

 Intelligence, Weight, Running Speed,

 Vertical Jumping Ability, Height,
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 Foot Length, Mathematical Ability.

 Which of their many attributes will you compare?

 Before a child can make any comparison, the child must have a clear sense of the comparison

attribute.

 For example, a child cannot identify the longest object unless the child knows what length is.

 A child cannot identify the heaviest object unless the child knows what weight is.

 A child cannot identify which group contains the most objects unless the child has a clear

sense of quantity.

When teaching comparison to young children, instruction centers around developing a clear

sense of the comparison attribute. For example, when teaching comparison of length, the

focus must be on teaching what length is. Teaching examples must be varied enough to

clarify the attribute that is being compared. We must vary our examples enough for the child

to rule out all the other attributes that might be confused with the attribute that is being

compared.

7. We should begin with gross comparisons.

 The objects should be different enough that the child can easily tell which is more.

 Continue with gross comparisons until you are sure that the child understands the comparison

attribute (the child

 can compare obviously different objects).

 Then move to more difficult (finer) comparisons.

8. Teaching Seriation

 Seriation is the ordering of objects according to some consistent criterion.

 Alphabetizing words is an example of seriation, where the ordering criterion is alphabetical

order. cantaloupe rice spinach tea

 If those same words were placed in order according to the number of letters in the words, it

would still be seriation, even though the order of the words would be different. tea rice

spinach cantaloupe
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9. Seriation requires an organized series of comparisons.

 Suppose you want to arrange a set of objects in order according to length, starting with the

longest.

 Choose the one that you think may be the longest.

 Compare it with each of the others.

 If you find another object that is longer, see if it is longer than all the other objects.

 If it is longer than all the other objects, then it is longest, and it is placed first in the

arrangement.

 Repeat the process with the remaining objects until you identify the one that is next longest.

 Continue to repeat the process until all the objects are in order.

 Of course, in practice, children seldom have to make all of those comparisons.

 They usually can "see" which is the longest, and then "see" which is next longest.

 However, when the objects are nearly the same size, the step-by-step comparisons may be

needed.

10. Comparison by Number of Objects

 Suppose you want to compare groups of objects, with the comparison attribute being the

number of objects in the groups.

 When the child cannot "see" which group has more objects, one-to-one matching can be used

to determine which group has more.

11. Relative Position Concepts

 It is important for children, during their early years, to learn relative position concepts-above,

below, between, near, far, inside, and outside.

 To a large extent, this is vocabulary learning.

 However, these concepts are important in the development of spatial awareness.

 And, because of this, they provide a foundation for the development of many geometric

ideas.

One of the most important things to keep in mind when planning to teach relative position

concepts is to use a lot of kinesthetic activities in that instruction.

 Children should be able to think of themselves as being
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 above, below, or between things,

 near to things or far from things,

 inside of or outside of things.

12. Open or Closed Shapes

 A geometric concept that is related to the notions of inside and outside is the concept of

closed shapes. Some shapes are closed, while other shapes are open.

 An easy way for children to understand this concept is for them to use their common sense

with what they already know. If they think of the shape as a yard and then think of a pet in

the yard, they know that the pet can get out if the "yard" is open but cannot get out if the yard

is closed

 Straight or Crooked A concept that is important for identification of common geometric

shapes is the concept of straight. Some lines are straight, while other lines are crooked (not

straight)

13. Three relatively easy ways can be used by children to test lines for straightness:

 A straightedge (made by folding a sheet of paper)

 A stretched string

 A sight line

 As the child uses these methods to test lines for straightness, the child begins to understand

that he/she can figure out answers, and the child begins to believe that, "I can do it mysel

Topic : Whole Numbers And Numeration: Naming And Writing Quantity

Topic Objective:

At the end of this topic students will be able understand:

 Developing Numbers and Numerals

 The Big Picture

 Micro-Teaching Activity

 Micro-Teaching Activity
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 Research Activity

 Developing Number Sense and Mental Imagery for Numbers

Definition/Overview:

This topic begins by reminding the reader that even very young children already have an

informal understanding of a fairly substantial amount of mathematics, and that this prior

knowledge should be used as a basis for building new mathematical ideas. This, of course,

should be a continuing theme throughout the course. The emphases for development of

number concepts less than one include using familiar settings and familiar objects to model

the numbers and helping the child to see how new numbers are related to familiar numbers.

Children need to experience numbers in their written form (the numerals), in their spoken

form (the spoken names for numbers), and when they are modeled (showing the quantities

that numbers represent)

The topic demonstrates a variety of effective physical models for multi-digit numbers. These

models help the child to visualize multi-digit numbers using the basic unitsones, tens,

hundreds, etc. The same instructional emphases that were mentioned for one-digit numbers

continue during the teaching of multi-digit numbers: where possible use familiar settings;

show how new numbers are related to familiar numbers; teach numbers in the written form,

the spoken form, and the modeled form.

The instructional activities offer many usable ideas for new teachers, and adaptation of a

traditional lesson plan continues the emphasis on planning for diverse learners.

Key Points:

1. Developing Number Sense and Mental Imagery for Numbers

Building on What Children Already Know Teachers of young children understand that those

children come to them already understanding many number concepts.

For example, most children will already have had experiences with the number one.

Most children will also have had experiences with the notion of one more.

And, they will also have experienced the concept, more than.
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2. Research Activity

Have individual students in your class interview 4-year-old, pre-K children to find out what

number concepts they already understand. Have your students asked questions or have the

children complete tasks that will indicate their understanding or lack of understanding of the

following: one (can the child give you one of something?)Two (can the child give you two of

something?)other numbers, rote counting, counting objects more, less (or "not as much"),

same amount circle, square, triangle, straight line above, below, between, near, far inside,

outside, open, closed Have the students who have done the research present their findings

during a discussion of what children might already know.

3. Micro-Teaching Activity

Separate your class into groups of three or four students. Give each group two different

kinds of counting materials (blocks, rubber frogs, sticks, small stones, etc.).Write these

directions on the board.

 Start with a number smaller than 6, and show how 6 is related to that smaller number. Give

the name for 6 and write the numeral 6.

 Show how 6 is related to a second smaller number.

 Use counting materials to show 6. Ask a student how many that is. Ask another student to

write six.

 Lay some counting materials on the table and have a student hand you six of them. Show

those objects to the group and ask how many that is. Ask another student to write six.

 Find six of something in the room. Ask a student how many that is. Ask another "student" to

write six.

 Point out a group of 5 objects. Ask if there are 6 objects. Ask how many there are. Have

someone write that number.

 Have the "students" in your group look around and see if they can find six of something.

4. Micro-Teaching Activity

Separate your class into groups of three or four students. Give each group counting chips

and ten-frames. A black-line duplicating master for ten-frames and base-10 blocks. Have

the groups discuss how to use counters and ten-frames to teach the numbers 11-29. Then
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have them take turns "teaching" one of the numbers to the group.Then hand out base-10

blocks to the groups (ones and tens only). Have them discuss how to use these materials

to teach 2-digit numbers through 99. Then have them take turns "teaching" their group.

5. The Big Picture

 Teachers should develop the concept before introducing the abstract symbol.

 For example, children should see four objects in many different settings before they are

taught to use the numeral.

6. Developing Numbers and Numerals

 Teachers should assure that children are able to do three things with numbers.

 Identify the quantity named by the number.

 Name the number.

 Write the number.

It is easy to test whether a child understands numbers and numerals.

 When shown a quantity, the child should be able to tell how many that is and write how many

that is.

 When the child hears a number, he or she should be able to write that number and show how

many that is.

 When the child sees a written number, he or she should be able to say that number and show

how many that is.

 It is appropriate to mention here that children often are able to count by rotethat is, they are

able to say the names of the numbers in correct order-when they are unable to correctly count

objects. Therefore, it is very important for the teacher to emphasize rational countingthat is,

counting objectsinstead of rote counting.

 Teaching One-Digit Numbers When introducing a new number, the teacher should relate the

new number to numbers that are already familiar to the child. (Several examples are included

here to illustrate how new numbers might be related to familiar numbers.)

 Teaching Multi-Digit Numbers : When numbers are larger than ten, it is difficult for the child

to distinguish one number from another.
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 Therefore, when working with larger numbers, it is important for the teacher to organize the

objects in a way that will facilitate the development of useful mental imagery.

This last representation of 15 is particularly important because our numeration system is

based on groups of ten

 To help the children develop useful mental imagery for numbers, then, we need effective

visual models for those numbers

 The most effective models allow the children to visualize numbers as combinations of the

basic units-ones, tens, hundreds, and so forth.

 Popsicle sticks can be bundled to show tens and ones. For example, bundling allows 17 sticks

to be seen as 10 and 7 more.

 Base-10 blocks are another effective model for multi-digit numbers.

 The number 7 would be represented by 7 ones

 27 would be represented by 2 tens and 7 ones.

 And 327 by 3 hundreds, 2 tens, and 7 ones

 After children become familiar with money, coins can be used to provide mental imagery for

multi-digit numbers

 4 would be shown using 4 pennies

 24 would be shown using dimes and pennies

 And, dollars can be used if hundreds need to be represented. 224 would look like this.

 All of these models for multi-digit numbers- bundled sticks, base-10 blocks, and money-are

effective because

They help the child to visualize numbers using the basic units. When any of these models

is used, for example, to represent 428, the child will see

 4 hundreds

 2 tens

 and 8 ones.

It is easy to tell whether a child understands multi-digit numbers.

 When shown a quantity (using a model), the child should be able to tell what that number and

write the number.
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 When the child hears a number, he or she should be able to write that number and show that

number (using a model)

 When a child sees a written number, he or she should be able to say that number and show

that number (using a model

Topic : Whole Numbers And Numeration: Naming And Writing Quantity

Objective:

At the end of this topic students will be able understand:

 Developing Numbers and Numerals

 The Big Picture

 Micro-Teaching Activity

 Micro-Teaching Activity

 Research Activity

 Developing Number Sense and Mental Imagery for Numbers

Definition/Overview:

This topic begins by reminding the reader that even very young children already have an

informal understanding of a fairly substantial amount of mathematics, and that this prior

knowledge should be used as a basis for building new mathematical ideas. This, of course,

should be a continuing theme throughout the course. The emphases for development of

number concepts less than one include using familiar settings and familiar objects to model

the numbers and helping the child to see how new numbers are related to familiar numbers.

Children need to experience numbers in their written form (the numerals), in their spoken

form (the spoken names for numbers), and when they are modeled (showing the quantities

that numbers represent)

The topic demonstrates a variety of effective physical models for multi-digit numbers. These

models help the child to visualize multi-digit numbers using the basic unitsones, tens,

hundreds, etc. The same instructional emphases that were mentioned for one-digit numbers

continue during the teaching of multi-digit numbers: where possible use familiar settings;
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show how new numbers are related to familiar numbers; teach numbers in the written form,

the spoken form, and the modeled form.

The instructional activities offer many usable ideas for new teachers, and adaptation of a

traditional lesson plan continues the emphasis on planning for diverse learners.

Key Points:

1. Developing Number Sense and Mental Imagery for Numbers

Building on What Children Already Know Teachers of young children understand that those

children come to them already understanding many number concepts.

For example, most children will already have had experiences with the number one.

Most children will also have had experiences with the notion of one more.

And, they will also have experienced the concept, more than.

2. Research Activity

Have individual students in your class interview 4-year-old, pre-K children to find out what

number concepts they already understand. Have your students asked questions or have the

children complete tasks that will indicate their understanding or lack of understanding of the

following: one (can the child give you one of something?)Two (can the child give you two of

something?)other numbers, rote counting, counting objects more, less (or "not as much"),

same amount circle, square, triangle, straight line above, below, between, near, far inside,

outside, open, closed Have the students who have done the research present their findings

during a discussion of what children might already know.

3. Micro-Teaching Activity

Separate your class into groups of three or four students. Give each group two different

kinds of counting materials (blocks, rubber frogs, sticks, small stones, etc.).Write these

directions on the board.
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 Start with a number smaller than 6, and show how 6 is related to that smaller number. Give

the name for 6 and write the numeral 6.

 Show how 6 is related to a second smaller number.

 Use counting materials to show 6. Ask a student how many that is. Ask another student to

write six.

 Lay some counting materials on the table and have a student hand you six of them. Show

those objects to the group and ask how many that is. Ask another student to write six.

 Find six of something in the room. Ask a student how many that is. Ask another "student" to

write six.

 Point out a group of 5 objects. Ask if there are 6 objects. Ask how many there are. Have

someone write that number.

 Have the "students" in your group look around and see if they can find six of something.

4. Micro-Teaching Activity

Separate your class into groups of three or four students. Give each group counting chips

and ten-frames. A black-line duplicating master for ten-frames and base-10 blocks. Have

the groups discuss how to use counters and ten-frames to teach the numbers 11-29. Then

have them take turns "teaching" one of the numbers to the group.Then hand out base-10

blocks to the groups (ones and tens only). Have them discuss how to use these materials

to teach 2-digit numbers through 99. Then have them take turns "teaching" their group.

5. The Big Picture

 Teachers should develop the concept before introducing the abstract symbol.

 For example, children should see four objects in many different settings before they are

taught to use the numeral.

6. Developing Numbers and Numerals

 Teachers should assure that children are able to do three things with numbers.

 Identify the quantity named by the number.

 Name the number.

 Write the number.

It is easy to test whether a child understands numbers and numerals.
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 When shown a quantity, the child should be able to tell how many that is and write how many

that is.

 When the child hears a number, he or she should be able to write that number and show how

many that is.

 When the child sees a written number, he or she should be able to say that number and show

how many that is.

 It is appropriate to mention here that children often are able to count by rotethat is, they are

able to say the names of the numbers in correct order-when they are unable to correctly count

objects. Therefore, it is very important for the teacher to emphasize rational countingthat is,

counting objectsinstead of rote counting.

 Teaching One-Digit Numbers When introducing a new number, the teacher should relate the

new number to numbers that are already familiar to the child. (Several examples are included

here to illustrate how new numbers might be related to familiar numbers.)

 Teaching Multi-Digit Numbers : When numbers are larger than ten, it is difficult for the child

to distinguish one number from another.

 Therefore, when working with larger numbers, it is important for the teacher to organize the

objects in a way that will facilitate the development of useful mental imagery.

This last representation of 15 is particularly important because our numeration system is

based on groups of ten

 To help the children develop useful mental imagery for numbers, then, we need effective

visual models for those numbers

 The most effective models allow the children to visualize numbers as combinations of the

basic units-ones, tens, hundreds, and so forth.

 Popsicle sticks can be bundled to show tens and ones. For example, bundling allows 17 sticks

to be seen as 10 and 7 more.

 Base-10 blocks are another effective model for multi-digit numbers.

 The number 7 would be represented by 7 ones

 27 would be represented by 2 tens and 7 ones.

 And 327 by 3 hundreds, 2 tens, and 7 ones

 After children become familiar with money, coins can be used to provide mental imagery for

multi-digit numbers

 4 would be shown using 4 pennies
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 24 would be shown using dimes and pennies

 And, dollars can be used if hundreds need to be represented. 224 would look like this.

 All of these models for multi-digit numbers- bundled sticks, base-10 blocks, and money-are

effective because

They help the child to visualize numbers using the basic units. When any of these models

is used, for example, to represent 428, the child will see

 4 hundreds

 2 tens

 and 8 ones.

It is easy to tell whether a child understands multi-digit numbers.

 When shown a quantity (using a model), the child should be able to tell what that number and

write the number.

 When the child hears a number, he or she should be able to write that number and show that

number (using a model)

 When a child sees a written number, he or she should be able to say that number and show

that number (using a model)

Objective:

At the end of this topic students will be able understand:

 Developing Numbers and Numerals

 The Big Picture

 Micro-Teaching Activity

 Micro-Teaching Activity

 Research Activity

 Developing Number Sense and Mental Imagery for Numbers
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Definition/Overview:

This topic begins by reminding the reader that even very young children already have an

informal understanding of a fairly substantial amount of mathematics, and that this prior

knowledge should be used as a basis for building new mathematical ideas. This, of course,

should be a continuing theme throughout the course. The emphases for development of

number concepts less than one include using familiar settings and familiar objects to model

the numbers and helping the child to see how new numbers are related to familiar numbers.

Children need to experience numbers in their written form (the numerals), in their spoken

form (the spoken names for numbers), and when they are modeled (showing the quantities

that numbers represent)

The topic demonstrates a variety of effective physical models for multi-digit numbers. These

models help the child to visualize multi-digit numbers using the basic unitsones, tens,

hundreds, etc. The same instructional emphases that were mentioned for one-digit numbers

continue during the teaching of multi-digit numbers: where possible use familiar settings;

show how new numbers are related to familiar numbers; teach numbers in the written form,

the spoken form, and the modeled form.

The instructional activities offer many usable ideas for new teachers, and adaptation of a

traditional lesson plan continues the emphasis on planning for diverse learners.

Key Points:

1. Developing Number Sense and Mental Imagery for Numbers

Building on What Children Already Know Teachers of young children understand that those

children come to them already understanding many number concepts.

For example, most children will already have had experiences with the number one.

Most children will also have had experiences with the notion of one more.

And, they will also have experienced the concept, more than.
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2. Research Activity

Have individual students in your class interview 4-year-old, pre-K children to find out what

number concepts they already understand. Have your students asked questions or have the

children complete tasks that will indicate their understanding or lack of understanding of the

following: one (can the child give you one of something?)Two (can the child give you two of

something?)other numbers, rote counting, counting objects more, less (or "not as much"),

same amount circle, square, triangle, straight line above, below, between, near, far inside,

outside, open, closed Have the students who have done the research present their findings

during a discussion of what children might already know.

3. Micro-Teaching Activity

Separate your class into groups of three or four students. Give each group two different

kinds of counting materials (blocks, rubber frogs, sticks, small stones, etc.).Write these

directions on the board.

 Start with a number smaller than 6, and show how 6 is related to that smaller number. Give

the name for 6 and write the numeral 6.

 Show how 6 is related to a second smaller number.

 Use counting materials to show 6. Ask a student how many that is. Ask another student to

write six.

 Lay some counting materials on the table and have a student hand you six of them. Show

those objects to the group and ask how many that is. Ask another student to write six.

 Find six of something in the room. Ask a student how many that is. Ask another "student" to

write six.

 Point out a group of 5 objects. Ask if there are 6 objects. Ask how many there are. Have

someone write that number.

 Have the "students" in your group look around and see if they can find six of something.

4. Micro-Teaching Activity

Separate your class into groups of three or four students. Give each group counting chips

and ten-frames. A black-line duplicating master for ten-frames and base-10 blocks. Have

the groups discuss how to use counters and ten-frames to teach the numbers 11-29. Then
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have them take turns "teaching" one of the numbers to the group.Then hand out base-10

blocks to the groups (ones and tens only). Have them discuss how to use these materials

to teach 2-digit numbers through 99. Then have them take turns "teaching" their group.

5. The Big Picture

 Teachers should develop the concept before introducing the abstract symbol.

 For example, children should see four objects in many different settings before they are

taught to use the numeral.

6. Developing Numbers and Numerals

 Teachers should assure that children are able to do three things with numbers.

 Identify the quantity named by the number.

 Name the number.

 Write the number.

It is easy to test whether a child understands numbers and numerals.

 When shown a quantity, the child should be able to tell how many that is and write how many

that is.

 When the child hears a number, he or she should be able to write that number and show how

many that is.

 When the child sees a written number, he or she should be able to say that number and show

how many that is.

 It is appropriate to mention here that children often are able to count by rotethat is, they are

able to say the names of the numbers in correct order-when they are unable to correctly count

objects. Therefore, it is very important for the teacher to emphasize rational countingthat is,

counting objectsinstead of rote counting.

 Teaching One-Digit Numbers When introducing a new number, the teacher should relate the

new number to numbers that are already familiar to the child. (Several examples are included

here to illustrate how new numbers might be related to familiar numbers.)

 Teaching Multi-Digit Numbers : When numbers are larger than ten, it is difficult for the child

to distinguish one number from another.
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 Therefore, when working with larger numbers, it is important for the teacher to organize the

objects in a way that will facilitate the development of useful mental imagery.

This last representation of 15 is particularly important because our numeration system is

based on groups of ten

 To help the children develop useful mental imagery for numbers, then, we need effective

visual models for those numbers

 The most effective models allow the children to visualize numbers as combinations of the

basic units-ones, tens, hundreds, and so forth.

 Popsicle sticks can be bundled to show tens and ones. For example, bundling allows 17 sticks

to be seen as 10 and 7 more.

 Base-10 blocks are another effective model for multi-digit numbers.

 The number 7 would be represented by 7 ones

 27 would be represented by 2 tens and 7 ones.

 And 327 by 3 hundreds, 2 tens, and 7 ones

 After children become familiar with money, coins can be used to provide mental imagery for

multi-digit numbers

 4 would be shown using 4 pennies

 24 would be shown using dimes and pennies

 And, dollars can be used if hundreds need to be represented. 224 would look like this.

 All of these models for multi-digit numbers- bundled sticks, base-10 blocks, and money-are

effective because

They help the child to visualize numbers using the basic units. When any of these models

is used, for example, to represent 428, the child will see

 4 hundreds

 2 tens

 and 8 ones.

It is easy to tell whether a child understands multi-digit numbers.

 When shown a quantity (using a model), the child should be able to tell what that number and

write the number.
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 When the child hears a number, he or she should be able to write that number and show that

number (using a model)

 When a child sees a written number, he or she should be able to say that number and show

that number (using a model)

In Section 3 of this course you will cover these topics:
Multiplying And Dividing Whole Numbers: Combining Equal-Sized Groups And
Separating Quantities Into Equal-Sized Groups

Fractions: Working With Units Smaller Than One

Decimals And Percents: Working With Base-Ten Units Smaller Than One And Using
Hundredths As A Common Denominator

Topic : Multiplying And Dividing Whole Numbers: Combining Equal-Sized Groups
And Separating Quantities Into Equal-Sized Groups

Topic Objective:

At the end of this topic students will be able understand:

 Teaching Multiplication and Division:

 Overview of the Developmental Sequence

 Teaching Multiplication

 Teaching thinking strategies for hard basic multiplication facts

 Teaching the multiplication algorithm

 Teaching division

 Trade remainders for smaller units

 Relationships Among Multiplication Facts

 Partial products

Definition/Overview:

This topic introduces two new themes that will be continued in later topics. First, a

developmental sequence for teaching whole-number computation will be introduced. This

same sequence will be followed (more or less) for addition, subtraction, multiplication, and

division. It is important for teachers to understand this sequence because it provides an

overviewa contextfor what is being learned. Even more important, understanding of the
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developmental sequence helps the teacher to think diagnostically. Knowing where in the

sequence a student is having trouble informs the teacher where in the sequence instruction is

needed. Second, each of the computation algorithms will be simplified into two things for the

child to learn. These two things will be referred to as the big ideas for the algorithm. The big

ideas will be stated informally, using language that the children will be able to understand.

However, you may wish to show your students how the big ideas are related to mathematical

properties.

For example, one of the big ideas for addition is always addlike units, and for subtraction,

one of the big ideas is always subtract like units. These big ideas for addition and subtraction

apply whether you are adding whole numbers (add ones to ones, tens to tens, and hundreds to

hundreds); adding measurements (add feet to feet and inches to inches, but don't add inches

to centimeters unless you rename the lengths using the same units); adding fractions (add

fractions with the same denominators; that is, the fractional units should be the same). When

we use this big idea when adding polynomials in algebra (in algebra we call it adding like

terms), we become aware that these two big ideas, always add like units and always subtract

like units, are really applications of the distributive property.

As a result of the emphasis on big ideasideas that arise from the use of physical models where

the children can see that they make senseteachers can move away from instruction that is

dependent on mindless application of a myriad of rote rules that are contradictory and

confusing. Rather than children believing something or doing something a particular way

because that's "what the teacher said," children should understand and know how to do things

because they have seen for themselves what is true and how things work.

A traditional lesson on subtraction is adapted by expanding the development, providing more

visuals, including more kinesthetic activity, planning for more student communication and

planning for continual monitoring of learning. A discussion of the teaching of problem

solving is begun in this topic. This discussion will continue in later topics.
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Key Points:

1. Teaching Multiplication and Division:

2. Overview of the Developmental Sequence

 Recall that when teaching computation with any of the four basic operations, there are three

major components.

 Definition

 Basic Facts

 Algorithm

3. Teaching Multiplication

 Definition

 Associate multiplication with combining equal-sized groups

 Add to find the answer

 Easy basic multiplication facts

 Figure them out by combining and counting or by adding

 Discover relationships

 Multiplying by zero

 Multiplying by one

 Multiplying by two

 Rearranging

 Memorize

4. Teaching thinking strategies for hard basic multiplication facts

 One more

 Partial products

 Hard basic multiplication facts

 Figure them out using a thinking strategy

 Recognize the same relationships

 Multiplying by zero

 Multiplying by one

 Multiplying by two
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 Rearranging

 Memorize

5. Teaching the multiplication algorithm

 Use the area model

 De-emphasize rote rules

 Emphasize big ideas

 Multiply by ten

 Use partial products

6. Teaching division

 Definition (establishing meaning)

 Associate division with separating into equal parts

 Measurement division

 Partition division

 Count or subtract to find the answer

 Easy basic division facts

 Figure them out by separating into equal groups and counting or subtracting

 Discover relationships

 Dividing by one

 Dividing a number by itself

 Fact families

 Memorize

 Thinking strategies for hard basic division facts

 Relate to multiplication

 Partial quotients

 Hard basic division facts

 Figure them out using a thinking strategy

 Recognize the same relationships

 Dividing by one

 Dividing a number by itself

 Fact families

 Memorize
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 Teaching the division algorithm

 Use a model that emphasizes the basic units

 De-emphasize rote rules

 Emphasize big ideas using partition division

 Divide one unit at a time

7. Trade remainders for smaller units

8. Relationships AmongMultiplication Facts

 Remember that basic facts are the facts that are memorized and then used to figure out the

facts that are not memorized.

 They are basic because they are the basis for all the other facts. For each operation, 100 facts

are generally considered to be basic facts.

 Remember also, that one current issue in elementary mathematics education is:

 When teaching basic facts, what should we be emphasizing? strategies? or relationships?

 Recall also, that relationships are the connections that provide a meaningful context for

mathematical concepts and skills. Relationships are the basis for number sense.

 Strategies are step-by-step procedures, based on useful relationships, that will efficiently lead

to a desired result.

 Effective strategies usually are very automatic, requiring a minimum of decision making as

they are executed.

 We should emphasize both relationships and strategies.

 Relationships and strategies both have an important role.

 We will now consider some of the relationships related to the easy multiplication facts.

 The 100 basic facts are displayed in the following table.

 For our purposes, we will consider the easy basic multiplication facts to be the ones with

multipliers of 3 or less.

 The easy multiplication facts are highlighted in the following table.

 So, we can see that one benefit of an emphasis on relationships is a sharp reduction in the

amount to be memorized.

 When memorized material is related and interconnected to other memorized material, there

are many more paths to recall, and recall is improved.

 Therefore, a second benefit to the emphasis on relationships is improved retention of the facts

once they have been memorized.
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 Strategies for Finding Answers to Hard Basic Multiplication Facts

 Remember that basic facts are the facts that are memorized and then used to figure out the

facts that are not memorized. They are basic because they are the basis for all the other facts.

 For each operation, 100 facts are generally considered to be basic facts.

 Recall that one current issue in elementary mathematics education is: When teaching basic

facts, what should we be emphasizing? strategies? or relationships?

 Relationships are the connections that provide a meaningful context for mathematical

concepts and skills.

 Relationships are the basis for number sense.

 Strategies are step-by-step procedures, based on useful relationships, that will efficiently lead

to a desired result.

 Effective strategies usually are very automatic, requiring a minimum of decision making as

they are executed.

 We should emphasize both relationships and strategies. Relationships and strategies both

have an important role.

 We have already been introduced to several effective strategies for finding answers to hard

addition and hard subtraction facts.

 Now, we examine two effective strategies for finding answers to hard multiplication facts:

9. Partial products

 Teaching the Big Ideas for the Multiplication Algorithm

 Recall that when teaching the multiplication algorithm, we should emphasize two big ideas:

 Multiplication by ten

 Partial products

 Let's examine these two big ideas in more detail.

 We want our students to know how easy it is to multiply by 10.

 However, we do not want to just tell them the rule ("add" a zero).

 Rather, we want to develop this idea (this rule) using a clear visual model.

 We want them to know this rule is correct because they can see that it is correct, not because

"the teacher told hem."

 From examples like these, it is easy for children to see that multiplication by 10 has the effect

of "adding" a zero to the other factor.
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 Once children understand the effect of multiplication by 10, that concept can be extended as

follows.

 We have a basic fact and two multiplications by 10.

 (Several slides are included here providing varied multiplication examples that apply the

extensions of the concept of multiplication by 10.)

 The second big idea for understanding the multiplication algorithm is partial products.

 The concept of partial products allows us to break a hard multiplication into easier parts

(called partial products).

 Those partial products are added together to get the total product.

 One of the thinking strategies for finding answers to hard basic multiplication facts was the

partial-products strategy.

 To find the product 6 X 7, we can think of three 7's and three more 7's.

 We can use the area model to visualize those partial products.

 (This slide includes a figure showing these two partial products.)

 (Several slides are included here demonstrating how partial products allow us to find answers

to multi-digit multiplication examples using only basic facts and multiplication by 10.)

 If the child understands these two big ideas, multiplications by ten and partial products, the

standard multiplication algorithm is easier to teach.

 And, of course, these big ideas are valuable basic concepts for the development of mental-

arithmetic skills.

Topic : Multiplying And Dividing Whole Numbers: Combining Equal-Sized Groups
And Separating Quantities Into Equal-Sized Groups

 Once children understand the effect of multiplication by 10, that concept can be extended as

follows.

 We have a basic fact and two multiplications by 10.

 (Several slides are included here providing varied multiplication examples that apply the

extensions of the concept of multiplication by 10.)

 The second big idea for understanding the multiplication algorithm is partial products.

 The concept of partial products allows us to break a hard multiplication into easier parts

(called partial products).
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 Those partial products are added together to get the total product.

 One of the thinking strategies for finding answers to hard basic multiplication facts was the

partial-products strategy.

 To find the product 6 X 7, we can think of three 7's and three more 7's.

 We can use the area model to visualize those partial products.

 (This slide includes a figure showing these two partial products.)

 (Several slides are included here demonstrating how partial products allow us to find answers

to multi-digit multiplication examples using only basic facts and multiplication by 10.)

 If the child understands these two big ideas, multiplications by ten and partial products, the

standard multiplication algorithm is easier to teach.

 And, of course, these big ideas are valuable basic concepts for the development of mental-

arithmetic skills

Topic : Fractions: Working With Units Smaller Than One

Topic Objective:

At the end of this topic students will be able understand:

 Class Discussions, Activities, and Projects:

 Lesson Adaptation Activity

 Class Research/Discussion Activity

 Micro-Teaching Activity

 Finding and Using Equivalent Fractions

 Modeling Fraction Multiplication

 Class Diagnosis/Remediation Activity

Definition/Overview:

This topic begins with a look at three ways that fractions might be defined. It is pointed out

that, in elementary school curricula, the fraction is almost universally thought of as 3

representing 3 of 8 equal parts. However, understanding that a fraction is a way to express

division,is useful for understanding several things that are introduced later in the text.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

47
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



The notion of fractional units ( is5 of the fractional unit, eighths) allows us to apply much of

what was learned about whole numbers to the study of fractions. For example, when adding

or subtracting, add or subtract like units; when subtracting mixed numbers, if there are not

enough of the fractional units, trade to get more; when comparing fractions, compare like

(fractional) units.

Meaningful teaching of fraction computation relies heavily on the ability to effectively model

each operation. You should note that modeling of fraction division is generally considered to

be rather difficult. As a result, most elementary school mathematics textbooks model division

using special cases that are easy to model and then generalize the algorithm from those

special cases. This is, of course, bad mathematics that should be avoided. This topic presents

a general way of modeling fraction division that does not rely on special cases.

Another traditional lesson is adapted to make it more appropriate for diverse learners. Our

discussion of the teaching of problem solving continues with the introduction of several

problem-solving strategies. Additional problem-solving strategies will be introduced in later

topics.

Key Points:

1. Class Discussions, Activities, and Projects:

2. Lesson Adaptation Activity

Choose any lesson on fractions from a published elementary school mathematics textbook

series. Lead the class in a careful examination of the teaching suggestions in the teacher's

edition. Identify the suggestions for teaching (developing) the concepts or skills being

learned in the lesson. Discuss ways that the developmental part of the lesson could be

expanded to make it more thorough.

3. Class Research/Discussion Activity

Form groups of 4-5 students. Give each group a fourth-grade teacher's edition from a

published elementary school mathematics textbook series. Have each group study how

their book teaches comparison of fractions.
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4. Micro-Teaching Activity

Direct all your students to develop a clear explanation of one fraction division example.

They should select appropriate materials for modeling their examples and then practice

showing and explaining the steps required to complete their examples. Then form groups

of 3-4 students and have the students each teach their division examples to their group.

Microteaching is a teaching method whereby the teacher reviews a videotape of the

lesson after each session in order to conduct a "post-mortem". Teachers find out what has

worked, which aspects have fallen short, and what needs to be done to enhance their

teaching technique. Invented in the mid-1960's at StanfordUniversity by Dr. Dwight

Allen, micro-teaching has been used with success for several decades now, as a way to

help teachers acquire new skills.

In the original process, a teacher was asked to prepare a short lesson (usually 20 minutes)

for a small group of learners who may not have been her own students. This was

videotaped, using VHS. After the lesson, the teacher, teaching colleagues, a master

teacher and the students together viewed the videotape and commented on what they saw

happening, referencing the teacher's learning objectives. Seeing the video and getting

comments from colleagues and students provided teachers with an often intense "under

the microscope" view of their teaching.

Form groups of 3-4 students. Have the members of the groups take turns being the

teacher. Have the first "teacher" use pictures of fraction squares to demonstrate to the

group that two-thirds is equal to four-sixths. Have other members of the groups

demonstrate that one-half equals three-sixths, three-fourths equals nine-twelfths, and two-

fifths equals four-tenths.

This activity gives TAs a chance to incorporate what they are learning about teaching into

actual teaching practice. It is an opportunity for TAs to see themselves in their teaching

role as students see them. It encourages TAs to engage in self-evaluation of their teaching

and to use their peers as a source of feedback when working to improve their teaching.

The activity is suitable for an extended TA orientation day, for ongoing TA training

programs, or for advanced intensive TA workshops. Usually TAs aredivided into groups

of about 4 persons. During each microteach, TAs take turns giving a 10 minute

presentation to the other members of the microteach group, who act as their students. TAs
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may use any teaching format they like, eg. smallgroup work, demonstration, explanation

or lecture etc. Each microteachpresentation is videotaped by a member of the group. After

all members of the group have given their presentations, the videotaped presentations are

each reviewed in turn by the group. The group provides feedback to each presenter,

helping one another other to identify strengths in their presentations and providing

suggestions for areas in which they might improve.

It is best if the facilitator models the entire procedure prior to asking the TAs to engage in

the task -- in other words, videotape an instructional segment, then review the videotape

and ask the group to critique the teaching.

Also, if possible, the opportunity to do more than one videotaped microteach session

should be provided for TAs. After TAs have been through the procedure once, they feel

more comfortable and are better able to benefit from this opportunity to "practice teach".

5. Finding and Using Equivalent Fractions

 One of the most effective models for fractions is a pictorial model rather than a physical

model.

 A fraction square is an excellent tool for establishing mental imagery for a wide variety of

fraction concepts.

 There is one big idea that determines what we do procedurally when making comparisonswe

compare like units.

 People who compare unlike things are said to be "comparing apples and oranges."

 Comparison of fractions is much easier when the fractional units are the same.

 This presentation demonstrates two methods for modeling multiplication of fractions.

6. Modeling Fraction Multiplication

 In the literature, you can find two different approaches for modeling multiplication of

fractions that are supported by research.

 A Fraction of a Fraction: Length X Length = Area

 We will examine each of these two methods.

 We will begin by thinking of fraction multiplication as finding a fraction of a fraction. We

will think of X 2 as meaning the same as of .
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 Now, we will think of fraction multiplication as multiplying lengths of the sides of a

rectangle to find its area.

7. Class Diagnosis/Remediation Activity

Explain to the class that the following computation examples show the answers found by

a child. Write the examples on the board.

7.34 - 2.1 = 7.13 5.24 - 2.18 = 3.06 41.8 - 9.49 = 5.31 76.8 - 23.4 = 53.4

.691 -.325 = .366 .84 - .051 =. 33 84.3 - 2.93 = 55.0 52 - 9.8 = 4.6

In a class discussion, have your students determine what the child is doing to get those

answers. [The child is not subtracting like units. He is lining up the right-hand column of

digits. He is also misusing another rote rule. He sometimes rearranges the numbers

because "you always subtract the little number from the big one."]

After your students understand the error pattern and its cause (two rote rules are being

misapplied), form small groups. Have those groups discuss the problem and how to

correct it. Have each group plan one-on-one instruction to remediate the problem

Topic : Decimals And Percents: Working With Base-Ten Units Smaller Than One And
Using Hundredths As A Common Denominator

Topic Objective:

At the end of this topic students will be able understand:

Definition/Overview:

This topic begins by demonstrating how a teacher can define (give meaning for) decimals.

The symmetry of the numeration system is discussed. The decimal point is introduced. And,

several different models for fractions are presented. Decimal computation is related directly

to computation with whole numbers. The same big ideas are the basis for decimal addition,
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subtraction, and division as were the basis for addition, subtraction, and division of whole

numbers. Decimal multiplication also uses the same big ideas as whole number

multiplication, except multiplication by ten is expanded to include multiplication by one

tenth. The big idea for comparison, "always compare like units," is revisited for comparison

of three or more fractions. From this, the rationale and meaning for percents are developed.

This topic continues the discussion of problem solving by introducing several more problem-

solving strategies. The use of these strategies is illustrated.

Key Points:

1. Fraction Comparison and the Meaning of Percent

 Recall that there is one big idea for comparisoncompare like units.

 We have already applied this big idea in the comparison of two fractions. We renamed the

fractions with the same denominator (the fractional unit) and then the comparisons were easy.

 If we want to compare more than two fractions, we need to rename them so that all of them

have the same denominator.

 When the denominator is 100, the numerator is called the percent.

 The symbol for percent is %.

 = = 50_ % (One half equals 50 percent.) 1

 = = 66. 67% (Two thirds equals 66.67 percent.)

 = = 40% (Two fifths equals 40 percent.)

 The term, percent, literally means "per hundred" or "out of 100."

2. Children must develop mental imagery for those standard units.

If a typical group of college students are directed to use their hands to show how long a

centimeter is, the responses will range from the hands nearly touching to the hands as far

apart as the student can reach. This happens because the students do not have a mental

image of a centimeter. If we want understanding of the measurement units, we must help

the child develop mental referents for those units. Appropriate referents are not developed

from talking about the units. They are developed from seeing the units in relationship to

familiar objects. For example,

 The children should see that a foot is about the length of a man's shoe.
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 The children should see that a yard is about the distance from your nose to the end of your

fingers when your arm is stretched out.

 The children should see that a meter is about the distance that a door knob is from the floor.

The children must become familiar with the relationships among the standard units.

Again, this familiarity is developed from seeing how the units are related to one another.

It develops from making even trades where they see, for example, that when 3 feet are

placed end to end, the total length is the same as a yard. It develops from making

comparisons and seeing what lengths are equal and what lengths are not equal.

3. Ability to estimate lengths

 Children cannot develop the ability to estimate lengths unless they have a clear mental image

of the unit being used in the estimate.

 The child must be able to mentally place those units alongside the object to arrive at the

estimated length.

 Not surprisingly, this skill develops from a lot of practice.

 The most effective estimation activity is one where, after each estimation, the child receives

almost immediate feedback with respect to the accuracy of the estimate.

 This immediate feedback allows the child to make a mental adjustment before making the

next estimate.

 That adjustment is an adjustment to the child's mental image of the unit.

 So, the child's mental image of the unit helps the child make a reasonable estimate and the

immediate feedback on the accuracy of the estimate helps the child improve the mental image

of the unit.

 And finally, the children must develop proficiency using length-measurement tools.

 Children should be exposed to a wide variety of tools that may be used to measure length.

 Those tools might include foot rulers, yardsticks, meter sticks, tape measures, calipers, and

trundle wheels.

 The children should become familiar with how these tools work. They should become

proficient with these tools.

 They should understand when each of these tools is the appropriate one to use.
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4. Developing Area Formulas

 Children learn about area in much the same way that they learn about length.

 First, they develop an understanding of what area (the attribute that will be measured) is.

 Then they develop the concept of unit of area.

 They then learn to measure area by covering the interior of a shape with squares (pieces of

area).

 But then, the children learn something that is very different from what they learned about

length.

 They learn that area is almost never measured.

 Rather, they learn that certain key lengths are measured, and then those lengths are used in a

formula to compute the area.

 Most of the time spent on area is actually devoted to learning those area-computation

formulas.

When teaching the area-computation formulas, there is one big idea that should be

emphasized.

Emphasis of this big idea encourages good problem-solving thinking. Use what you

already know to help you figure out what you need to know. So, the big idea for teaching

and for learning the area-computation formulas is: "When you want to find the area of a

shape for which you do not have a formula, change the shape into one for which you do

have a formula." Suppose the children have already learned the area-computation formula

for rectangles.

A = l X w or A = b X h

If they must find the area of a parallelogram, they need to see how the formula that they

already know can help them

In Section 4 of this course you will cover these topics:
Measurement: Assigning A Number To A Quantity

Geometry: Learning The Names And Characteristics Of Shapes
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Topic : Measurement: Assigning A Number To A Quantity

Topic Objective:

At the end of this topic students will be able understand:

 Developing Area Formulas

 Units to measure length

 Teaching Length

Definition/Overview:

This topic begins by providing a working definition for measurement; measurement is the

process of assigning a number to a quantity. Beginning with the measurement of length, a

sequence is established for meaningful development of measurement:

 Establish a clear understanding of the attribute being measured.

 Establish the concept of unit of measurement for that attribute.

 Establish the need for standard units, introduce those standard units, and develop mental

imagery for those standard units.

 Develop the ability to estimate measurements using those standard units.

 Discover relationships among those standard units.

 Develop familiarity with measurement tools that use the standard units, awareness of when to

use which tool, and proficiency in the use of those measurement tools.

One big idea is continually used in the development of computation formulas for area and

volume: "When working with a shape for which you do not have a formula, change the shape

into one for which you already have a formula.

Key Points:

1. Teaching Length

When children are learning about length, several things should be accomplished. It is

recommended that instruction be structured so that they will learn those things in the

following order. The children must:
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 understand what length is

 understand the concept of unit of length

 develop the ability to estimate lengths

 develop proficiency using length-measurement tools

We will now examine each of those things in depth.

 First, the children must understand what length is.

 That understanding is usually learned most efficiently by making a variety of comparisons.

 The comparison examples should include other attributes that might be confused with length.

 Such examples allow the child to realize that each of those other attributes is not length.

So, we see that by increasing the variety in our examples, we are able to clarify the

attribute that we are measuringlength. Next, the children must understand the concept of

unit of length.

 A unit of length is a piece of length.

 Units of length are movable.

 Units of length are countable.

 When children experience many varied examples like these, they develop a clear

understanding of how to use

2. Units to measure length

Next, the children must become familiar with standard units of length.

 They must understand that there is a need for standard units.

 They must develop mental imagery for those standard units.

 They must become familiar with the relationships among the standard units.

They must understand that there is a need for standard units. The need for standard units

arises out of the need to be able to communicate a measurement unambiguously to

someone else. If each child is using his or her own foot as a unit of length, then "5 feet

long" would mean something different to each child. To communicate unambiguously

about lengths, they must agree on whose foot to use. That is, they must standardize the

unit. Examples of standard units that children should be exposed to are inches, feet, yards,
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meters, centimeters, and so forth. The customary units (that is, the English empirical

units) were standardized for use throughout the British Empire. This allowed British

subjects around the world to communicate about measurements without confusion. The

metric system originated in Franceand has become a worldwide system of units. As a

result, when metric units are used, the measurements will be understood anywhere in the

world. Children must develop mental imagery for those standard units. If a typical group

of college students are directed to use their hands to show how long a centimeter is, the

responses will range from the hands nearly touching to the hands as far apart as the

student can reach. This happens because the students do not have a mental image of a

centimeter. If we want understanding of the measurement units, we must help the child

develop mental referents for those units. Appropriate referents are not developed from

talking about the units. They are developed from seeing the units in relationship to

familiar objects. For example,

 The children should see that a foot is about the length of a man's shoe.

 The children should see that a yard is about the distance from your nose to the end of your

fingers when your arm is stretched out.

 The children should see that a meter is about the distance that a door knob is from the floor.

The children must become familiar with the relationships among the standard units.

 Again, this familiarity is developed from seeing how the units are related to one another.

 It develops from making even trades where they see, for example, that when 3 feet are placed

end to end, the total length is the same as a yard.

 It develops from making comparisons and seeing what lengths are equal and what lengths are

not equal.

 Next, develop the ability to estimate lengths.

 Children cannot develop the ability to estimate lengths unless they have a clear mental image

of the unit being used in the estimate.

 The child must be able to mentally place those units alongside the object to arrive at the

estimated length.

 Not surprisingly, this skill develops from a lot of practice.

 The most effective estimation activity is one where, after each estimation, the child receives

almost immediate feedback with respect to the accuracy of the estimate.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

57
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 This immediate feedback allows the child to make a mental adjustment before making the

next estimate.

 That adjustment is an adjustment to the child's mental image of the unit.

 So, the child's mental image of the unit helps the child make a reasonable estimate and the

immediate feedback on the accuracy of the estimate helps the child improve the mental image

of the unit.

 And finally, the children must develop proficiency using length-measurement tools.

 Children should be exposed to a wide variety of tools that may be used to measure length.

 Those tools might include foot rulers, yardsticks, meter sticks, tape measures, calipers, and

trundle wheels.

 The children should become familiar with how these tools work. They should become

proficient with these tools.

 They should understand when each of these tools is the appropriate one to use.

3. Developing Area Formulas

 Children learn about area in much the same way that they learn about length.

 First, they develop an understanding of what area (the attribute that will be measured) is.

 Then they develop the concept of unit of area.

 They then learn to measure area by covering the interior of a shape with squares (pieces of

area).

 But then, the children learn something that is very different from what they learned about

length.

 They learn that area is almost never measured.

 Rather, they learn that certain key lengths are measured, and then those lengths are used in a

formula to compute

 the area.

 Most of the time spent on area is actually devoted to learning those area-computation

formulas.

 When teaching the area-computation formulas, there is one big idea that should be

emphasized.

 Emphasis of this big idea encourages good problem-solving thinking.

 Use what you already know to help you figure out what you need to know.

 So, the big idea for teaching and for learning the area-computation formulas is:
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 "When you want to find the area of a shape for which you do not have a formula, change the

shape into one

 for which you do have a formula."

 Suppose the children have already learned the area-computation formula for rectangles.

A = l X w or A = b X h

 If they must find the area of a parallelogram, they need to see how the formula that they

already know can help them.

Topic : Geometry: Learning The Names And Characteristics Of Shapes

Topic Objective:

At the end of this topic students will be able understand:

 Parallelism

 Similarity

 Congruence

 Straightness is important in the classification of shapes.

 The Big Ideas of Elementary School Geometry

Definition/Overview:

In this topic, six attributes that may be present in geometric shapes are identified as the big

ideas of elementary school geometrystraightness, congruence, similarity, parallelism,

perpendicularity, and symmetry. These big ideas can serve as the basis for analyzing,

describing, and classifying geometric shapes. Child-appropriate methods for testing for each

of these attributes are described. The scope and sequence of the treatment of several shapes

across grades K-8 are described. That treatment demonstrates how the development of

concepts related to each of those shapes is based on the six big ideas.

Following the pattern of earlier topics, a geometry lesson is adapted by expanding the

development part of the lesson, adding more visuals to help build mental imagery for the
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ideas, adding more kinesthetic activity, planning for more student communication, and

planning for continual monitoring of learning. And finally, two more problem-solving

strategies are introduced and demonstrated in the context of a geometry/measurement

problem.

Key Points:

1. The Big Ideas of Elementary School Geometry

There are six attributes that may or may not be present in a geometric figure. Since these

attributes are constantly recurring, they can be used to analyze, describe, and classify

shapes. Although these attributes are complex mathematically, they can be understood

informally by young children. Furthermore, there are simple, child-appropriate ways to

test shapes to see if these attributes are present. Therefore, we will consider these six

attributes to be the big ideas of elementary school geometry.

 Straightness

 Congruence

 Similarity

 Parallelism

 Perpendicularity

 Symmetry

2. Straightness is important in the classification of shapes.

In order to name a 2-dimensional figure, children must decide if the sides are straight.

To classify a 3-dimensional shape, children must decide if the edges are straight.

There are three easy ways for children to check for straightness. A child might choose to

use any one of them, depending on the situation. First, a child might look along the edge

of a shape to see if that edge is straight. And, of course, the child can use this method

without understanding that it works because light usually travels in a straight line.

Second, a child might stretch a string along the side of a shape to see if that side is

straight. And, the child would not need to worry about the laws of physics before using

this method either. Third, a child might fold a sheet of paper and use the folded edge as a
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straight edge. And, it isn't necessary for the child to know that the folded edge is straight

because it is the intersection of two planes.

The second big idea, congruence, is also important in the classification of shapes.

Two figures are congruent if they are exactly the same size and shape. Often it is

important to know whether parts of a figure are congruent to each other. For example, a

necessary characteristic of rectangles is that all the angles are congruent. A necessary

characteristic of prisms is that both of the bases are congruent. The easiest way for

children to determine if two shapes are congruent is to trace one of them and see if the

tracing fits the other one.

The third big idea is similarity. Similarity is important for classification of many shapes.

Two figures are similar if they are exactly the same shape. Two similar figures may be

the same size.

If two similar figures are the same size, then they are also congruent. When two figures

are similar, they will be related in two very important ways. First, each angle of one

figure will be congruent to the corresponding angle of the other figure. Second,

corresponding lengths will be proportional. That means that the ratio of a length in one

figure to the corresponding length in the other figure will always be the same. One way

that children can check two figures to see if they are similar is to hold them with the

smaller one close and the larger one far away. If the two figures are similar, the child can

move them forward or back until the two shapes appear to fit. If the two figures are

printed on paper and are oriented the same waythat is, if a pair of corresponding sides are

parallelthe children can check for similarity by drawing lines through corresponding

points. If the lines intersect in a single point, then the two figures are similar. The fourth

big idea, parallelism, is also important for classification of many shapes. We can think of

parallel lines in several ways.

 If parallel lines are in the same plane, they will never intersect.

 Parallel lines are the same distance apart no matter where you measure.

 Parallel lines go in the same direction.

 Let's consider these notions about parallelism.
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3. Congruence

In geometry, two sets of points are called congruent if one can be transformed into the

other by an isometry, i.e., a combination of translations, rotations and reflections. Less

formally, two figures are congruent if they have the same shape and size, but are in

different positions (for instance one may be rotated, flipped, or simply placed somewhere

else).

3.1 Congruence of triangles

Two triangles are congruent if their corresponding sides and angles are equal. Usually

it is sufficient to establish the equality of three corresponding parts and use one of the

following results to conclude the congruence of the two triangles.

If triangle ABC is congruent to triangle DEF, the relationship can be written

mathematically as

3.2 Determining congruence

Congruence between two triangles can be shown through the following comparisons:

 SAS (Side-Angle-Side): If two sides and the included angle of two triangles are congruent,

then the triangles are congruent.

 SSS (Side-Side-Side): If all three sides of two triangles are congruent, then the triangles are

congruent.

 ASA (Angle-Side-Angle): If two angles and the included side of two triangles are congruent,

then the triangles are congruent. The ASA Postulate was contributed by Thales of Miletus

(Greek). In most systems of axioms, the three criteriaSAS, SSS and ASAare established as

theorems. In the School Mathematics Study Group system SAS is taken as one (#15) of 22

postulates.

 AAS (Angle-Angle-Side): If two angles and a non-included side of two triangles are

congruent, then the triangles are congruent.

 HL (Hypotenuse-Leg): If the hypotenuse and a leg of two right triangles are congruent, then

the two triangles are congruent.
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4. Similarity

Two geometrical objects are called similar if one is congruent to the result of a uniform

scaling (enlarging or shrinking) of the other. Corresponding sides of similar polygons are

in proportion, and corresponding angles of similar polygons have the same measure. One

can be obtained from the other by uniformly "stretching", possibly with additional

rotation, i.e., both have the same shape, or additionally the mirror image is taken, i.e., one

has the same shape as the mirror image of the other. For example, all circles are similar to

each other, all squares are similar to each other, and all parabolas are similar to each

other. On the other hand, ellipses are not all similar to each other, nor are hyperbolas all

similar to each other. If two angles of a triangle are congruent to two angles of another

triangle, then the triangles are similar.

4.1 Similar triangles

If triangle ABC is similar to triangle DEF, then this relation can be denoted as

In order for two triangles to be similar, it is sufficient for them to have at least two angles

that match. If this is true, then the third angle will also match, since the three angles of a

triangle must add up to 180.

Suppose that triangle ABC is similar to triangle DEF in such a way that the angle at

vertex A is congruent with the angle at vertex D, the angle at B is congruent with the

angle at E, and the angle at Cis congruent with the angle at F. Then, once this is known, it

is possible to deduce proportionalities between corresponding sides of the two triangles,

such as the following:

In summary, if two triangles are similar, all the linear objects in the two triangles are of

the same ratio. This idea extends to similar polygons with more sides. Given any two

similar polygons, the corresponding sides are proportional. However, two rhombuses with

equal sides need not be similar, so proportionality of sides is not sufficient to prove
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similarity for polygons beyond triangles (for triangles, it is proven by the Side-Side-Side

theorem).

4.2 Angle/Side Similarities

AA - Angle-Angle Similarity Postulate. If two angles of a triangle are congruent to

two angles of another triangle, then the triangles are similar.

5. Parallelism

5.1 Parallellines never intersect.

If we draw lines on a sheet of paper, we can only extend those lines to the edge of the

paper. We cannot be sure whether they would finally intersect if we extend them a lot

farther.

If the lines are drawn on the chalk board, we cannot be sure whether they might

intersect if we could extend them far enough. So, this idea about parallelism is not

helpful, because we cannot check to see if lines will ever intersect.

5.2 Parallellines are the same distance apart no matter where you measure.

 This idea about parallelism is easy for children to check.

 We can lay a sheet of paper on the lines so that an edge coincides with the top line.

 Then we use a pencil to mark the distance between the lines.

 By sliding the sheet of paper back and forth along the line, we can verify that the distance

between the lines is the same wherever we measure it.

5.3 Parallellines go in the same direction.

 This idea about parallelism is also easy for children to check.

 We will begin by drawing a line across the two original lines.

 Next, we lay a sheet of paper across the lines with its edge along the line that we added.

 Then we use a ruler to draw a line on the sheet of paper on top of one of the original lines.

 This shows the direction of that original line.

 And finally, we slide the paper down the line that we added to check the direction of the

second original line.
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The fifth big idea is perpendicularity, which is also considered when classifying shapes.

 The easiest way for children to think of perpendicularity is for them to think about square

corners.

 Most children will already have a sense of what square corners are.

 You can show them corners that are square and corners that are not square.

 The children can identify square corners and corners that are not square.

 Children can make a square corner by folding a sheet of paper twice.

 They can then lay that square corner on top of any other angle (corner) to see if it is also

square.

The sixth big idea is symmetry, another important characteristic of many shapes.

 There are several types of symmetry, but in the elementary grades the most common type

considered is line symmetry.

 Children often find line symmetry easier to understand than to explain.

 Indeed, children often use contradictory language when trying to explain symmetry.

 For example, a child might explain that a shape is symmetric when "its two sides are exactly

the same except they are opposite."

 If a figure has line symmetry, there is a line which separates the figure into two parts.

 This line of symmetry separates the figure into congruent parts.

 We can place a sheet of paper on one side of the line of symmetry and trace that half of the

shape.

 Then we flip the paper across the line of symmetry to see if the two parts are congruent.

 If the two parts are congruent, then the figure has line symmetry.

 Line symmetry is sometimes called folding symmetry.

 The figure can be folded along the line of symmetry to see if the two parts are congruent.

 If the two parts match then the figure is symmetric

In Section 5 of this course you will cover these topics:
Data Analysis And Probability: Getting Information From Data And Measuring Likelihood

Effective Practice: Games And Activities For Practice And Fun
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Topic : Data Analysis And Probability: Getting Information From Data And Measuring
Likelihood

Topic Objective:

At the end of this topic students will be able understand:

 Class Empirical Probability Activity

 Probability

 The Big Ideas of Data Analysis in the Elementary School

 The Big Ideas of Probability in the Elementary School

Definition/Overview:

Several constantly recurring big ideas are introduced in this topic that can serve as a basis for

developing pupils understanding of data analysis and probability. Four big ideas for data

analysis are presented:

 When appropriate data are gathered from a particular source, that data can inform you about

that source. As this big idea is emphasized, children develop awareness that, if you collect

appropriate data, then that data is useful information that can be used to answer questions.

 Well-organized data are more informative that data that are not well organized. Emphasis of

this big idea encourages children to automatically think about how data should be organized

to make it more useful for answering questions.

 Appropriate graphic representation can make data more understandable. With this emphasis

children continually consider which graph is most appropriate to present the information that

we wish to convey.

 Descriptive statistics (numbers) can be used to describe a set of data. The notion of

descriptive statistics develops from simple descriptors such as the number of items in the set

of data and the greatest or least number in the set of data to the use of a variety of measures

of central tendency (means, medians, and modes), and measures of spread (range and

possibly even standard deviation).
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Key Points:

1. Class Empirical Probability Activity

For this activity, prepare a wooden cube as follows: Use a black marker to paint one face of

the cube black. Take the cube to a concrete sidewalk and rub all four corners of the black face

until they are well rounded.

Show the cube to the class. Point out that the four corners are rounded off. Explain that, in an

experiment, you will toss the cube 24 times and record the number of times the black face

will be on top. Explain further, that you are not sure how the rounded corners will affect the

outcome. Choose a small group of students and have them take the cube outside the room and

run the experiment three times. Tell the class that, when they are finished, you will perform

the experiment again for the rest of the class. Tell the small group that they have 5 minutes,

but they must agree on an estimate for the outcome of the final experiment (the number of

times out of 24 tosses that the black face is on top) and write it on a sheet of paper before

they return to class.

When they return have all the students who were not in the small group write down their best

guesses for the outcome of the experiment. Perform the experiment. Discuss the results. Was

the estimate by the small group better than the guesses by the rest of the class? Point out that

experimentation can usually improve your ability to estimate future outcomes

2. Probability

Three big ideas related to probability are introduced. They are constantly recurring, and they

are the basis for the development of other probability concepts. The three big ideas of

probability are:

 Likelihood. Some events (things that happen) are more likely than other events. Some things

are very likely to happen, and some may be sure to happen. Some events are very unlikely to

happen, and some cannot happenthey are impossible. The awareness of likelihood is the

beginning of the understanding of probability.

 Likelihood can be estimated. Through observation of events that occur naturally and

observation of the outcomes of experiments, one can estimate how likely particular events are
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to occur. Estimates of likelihood can be improved by such observation, particularly if the data

gathered are well organized.

 Likelihood (the probability that an event will occur) can be measured. Measurement of

probability requires a formal definition of probability. Once students have learned to measure

the probability of a particular event, the study of probability becomes more formal. The

language and notation become more precise. The study of the probability of more complex

events becomes possible.

After introducing the big ideas for teaching data analysis, this topic presents a grade-

by-grade development of the concepts of data analysis that are typically found in the

elementary school curriculum. Similarly, after introduction of the big ideas for

teaching probability, a grade-by-grade development of the concepts of probability that

are typically found in the elementary school curriculum is presented.

3. The Big Ideas of Data Analysis in the Elementary School

 As was true of the big ideas presented in other topics, the big ideas for data analysis are

constantly recurring, and they can serve as a basis for the development of data-analysis

concepts and skills.

 The first big idea is:

 When appropriate data are gathered from a particular source, that data can inform you about

that source.

 Whenever statisticians wish to use data to describe something, a great deal of emphasis is

always placed on the need to collect the right kind of data from the right source.

 In other words: What data should we collect? And, from what source shall we collect it?

 Now suppose that, in a 6th-grade elementary classroom, we wish to have the pupils determine

how tall first-grade children are.

 What data should we collect? And, from what source shall we collect it?

 To answer these questions, we would probably ask the 6th-grade pupils how we could find

the answer to our question.

 The discussion might be something like the following:

 How can we find out how tall first-grade children are? We could ask.

 Who should we ask? Ask the first-grade teacher.

 What if she doesnt know? Ask someone else.

 What if we cant find anyone who knows? We could measure some first graders.
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 How many should we measure? Measure all of them.

 There must be thousands and thousands of first graders. Can we measure them all?

 No. Lets just measure some of them.

 Should we measure the tall ones? The short ones? Those in between?

 Suppose the 6th-grade class decides to measure all the children in one 1st-grade class,

believing that one class would probably have a good mix of tall, short, and in-between

children.

 Suppose the children in that class were all measured, producing the following set of heights

(in cm).

 At this point, the 6th-grade students have a lot of good data from a good source, but in their

present form, it is hard to know what the data say.

 To help the students understand their data better, we can make use of the second big idea:

Well organized data are more informative than data that are not well organized.

4. The Big Ideas of Probability in the Elementary School

 One helpful way that we might organize the data might be to simply arrange the heights from

shortest to tallest.

 Another way to organize the data is to group the data.

 For example, we might group the heights into these six ranges:

 101 cm - 105 cm 106 cm - 110 cm

 111 cm - 115 cm 116 cm - 120 cm

 121 cm - 125 cm 126 cm - 130 cm

 At this point, the 6th-grade students have good data from a good source, and it is well

organized.

 But, to help those students understand their data even better, we can make use of the third big

idea: Appropriate graphic representation can make data more understandable.

 With the data grouped as it is into six ranges, the most obvious (and perhaps the most

effective) way for the 6th-grade students to represent the data graphically is by using a bar

graph.

 In order for the 6th-grade students to talk about what they have found and to communicate

that information effectively, they would make use of the fourth big idea of data analysis:

Descriptive statistics (numbers) can be used to describe a set of data.
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 For example, the 6th-grade students might wish to point out that the mode (the most frequent)

of the heights is 114 cm.

 They might wish to point out that the median (the middle) height is 116 cm, or that the mean

(the average) of the heights is about 115.79 cm.

 The 6th-grade students might wish to indicate that the maximum (the tallest) height is 126

cm, and the minimum (the shortest) height is 103 cm.

 They might also indicate that the range of the heights (the difference of the maximum and

minimum heights) is 23 cm.

 Remember that these four big ideas can serve as a basis for the development of data-analysis

concepts and skills.

 When appropriate data are gathered from a particular source, that data can inform you about

that source.

 Well organized data are more informative than data that are not well organized.

 Appropriate graphic representation can make data more understandable.

 Descriptive statistics can be used to describe a set of data.

Topic : Effective Practice: Games And Activities For Practice And Fun

Topic Objective:

At the end of this topic students will be able understand:

 Personal, Social and Emotional Development

 Childrens Play and Learning

 Physical features

 Effective practice in relation to Outdoor Learning

Definition/Overview:

This topic presents a variety of activities that can be used for effective practice. Variations of

the activities are given to illustrate how they can be adapted for use in different settings and

for different content.
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Key Points:

1. Effective practice in relation to Outdoor Learning

Outdoor learning environments are as varied and diverse as each setting and the children

and adults that make use of the space. Each space, whether large or small, shared or

segregated, sunny or shaded, will have unique features that affect the way it can be

developed and used. Therefore identifying and overcoming any barriers to making good

use of the outdoors is a vital first step towards effective practice in supporting outdoor

learning. However, whatever the variation in the size and design of outdoor spaces, there

are some identifiable common elements that are recognisedto have a positive impact on

childrens outdoor learning.

2. Physical features

 Outdoor learning will be more effectively supported if adults and children have good access

to outdoors, and opportunities to move freely between the indoor and outdoor environment.

 Secure entrances, exits and boundaries are vital safety features and offer adults the peace of

mind to let children roam and explore freely.

 Both adults and children need to have protection from extreme weather conditions through

provision of shade and shelter.

 A supply of water outdoors enriches childrens play and learning opportunities all year round

and makes caring for plants easier during the hot weather.

 A variety of hard and soft surfaces and low-level slopes offer added interest, exciting new

perspectives and often act as a catalyst for childrens play ideas.

3. Childrens Play and Learning

Childrens outdoor learning is enhanced by an environment that is richly resourced with

exciting play materials and open-ended flexible resources that can be adapted and used in

different ways, according to the needs and interests of individual children. Outdoor learning

is more effective when adults focus on what children need to be able to do there rather than

identifying what children need to have.An approach that considers experiences rather than

equipment places children at the centre of the provision for outdoor learning and ensures that

individual childrens learning and developmental needs are taken account of and met
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effectively. Effective practice outdoors involves providing opportunities for children in

meaningful, engaging experiences that support their development in all areas of the

curriculum. This will include opportunities for children to:

The activities are organized by type. Many of them require a high level of kinesthetic

activity, many are group activities that will encourage communication among the children,

and many can be used to provide independent practice for individual children.

4. Personal, Social and Emotional Development

The outdoors is a place that children of all ages can get pleasure from being in and can act on

their strong impulse to investigate. They can be curious, inventive, and interested. They can

concentrate and persevere at activities they have chosen. This in turn supports the

development of positive attitudes towards new opportunities, challenges and responsibilities.

The unique and special nature of the outdoors brings opportunities to experience beauty, joy,

wonder and exuberance into childrens everyday lives. Gardening, in containers or other

spaces, and growing activities outdoors, as well as seasonal maintenance tasks, such as

weeding or sweeping leaves, provide valuable ways for children to develop care and concern

for living things and their immediate environment. Outdoors can provide a safe supervised

place for children to explore new challenges,learn to manage risk and to cope with change

and adversity. Social relationships can be developed in a space that offers scope for

communication through action, movement and language. Shared enterprises can be

undertaken and emerging problems can be discussed and resolved. Negotiating for equipment

or turns offers children situations where they can learn to consider the needs of others.

Outdoors supports childrens confidence, self-esteem and developing independence as they

make choices and select resources. It also offers meaningful opportunities for personal

independence as children learn to manage themselves in a different environment and in the

putting on and taking off of outdoor clothe
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