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THE MAKING OF THE CURRICULUM 

The Site

This curriculum is designed for the summer course of the Stanford Teacher Education Program (STEP) for elementary school teachers.  The STEP program is a nationally renowned teacher preparation program that leads to a Master of Arts in Education and a preliminary California teaching credential. Stanford offers a secondary and an elementary program; the latter is a co-terminal master’s program open only to Stanford undergraduates.  Students complement their undergraduate major with courses such as child development and educational foundations, as well as fieldwork, community projects, and seminars during their junior and senior years.  In their fifth year of study – the credential/master’s phase – students begin intensive teacher preparation beginning in the summer, for which this curriculum is designed.

This summer course for STEP elementary students runs for five weeks, beginning the first week of July.  The class meets twice a week for three hours each.  Each class has about 20 students.

The Learners

The curriculum is designed for about 20 Stanford undergraduates who are in their fifth year of study in the credential/master’s phase.  They are mainly Americans of various ethnicities, and their ages range between 21 to 23 years old.  Since this is an elementary teaching credential program, the majority of them tend to be females.  They have training in mathematic at least up to the second year of undergraduate study but their majors may vary widely.  They have no formal teaching experience (aside from working as camp counsels, tutors, etc.), but we assume that they are eager to learn the know-how of teaching and learning.

A conversation with the instructor for the STEP course and our observation of a STEP elementary mathematics class gave us a general understanding of our learners
.  We appreciate that the teacher candidates are students with high academic achievement, simply by virtue of the fact that they are Stanford graduates.  Since their undergraduate majors may not be in mathematicS, we assume that their areas of expertise or interest may not be in this subject.  We further infer that they come with varying levels of conceptual understanding of the subject, though they may possess a working level of the mathematics content knowledge.  As they have been highly successful in their academic studies, we assume that they may not be able to appreciate the learning difficulties of some children. They might not remember how hard it was for them when they first encountered mathematics as a young child.  In the STEP class we observed, we were fortunate to run into a mid-quarter feedback session at the end of that lesson.  Feedback given by the STEP students which corroborated well with our ideology were:  (i) One student appreciated the opportunities given to them for hands-on activities as it allowed her to encounter the content as a learner; (ii) another student was concerned about how she could discern the proper sequencing of topics within the subject and exercise good judgment in rearranging topics.  We felt the latter concern is exactly what we are trying to address through building deep conceptual understanding of the subject matter and fostering an appreciation of the structure of the content knowledge.   
Ideology

Our curricular ideology reflects our diverse backgrounds, including our beliefs and experiences from teaching in different countries and school situations.  This ideology derives in part from Dr. Aki Murata, the instructor for this course, and is also buttressed and refined through readings and insight from theorists such as John Dewey, Jerome Bruner, Eleanor Duckworth, and Howard Gardner.  These theories form the foundation upon which we build the content and delivery methods of the curriculum.  

We believe that developing deep conceptual understanding of subject matter is important; this can be achieved through (i) building connections between concepts, (ii) using multiple points of entry, and (iii) active problem solving.

Studies have shown that teachers filter information about new ways of teaching through their prior knowledge of being a student in K-12 classrooms (Ball, 1990).  Adults often solve mathematics problems through the use of common algorithms possibly because that is how they learned in school themselves.  Even if they once understood the more abstract concepts behind the problems, they could already be accustomed to solving by algorithms as a quicker method of deriving the answer.  Hence, to prepare the teacher candidates (TCs) to teach their students for conceptual understanding, TCs need to move beyond the realm of mathematical procedural knowledge.  It is important that they develop a deep understanding of the mathematics concepts and how these are inter-related, so that they can better scaffold their students’ learning.  Bruner (2006) posits that the foundations of any subject may be taught to anybody at any age in some form.  We believe that this is only possible when teachers fully grasp the structure of the subject themselves.  

To achieve that deep understanding, students need the opportunity to approach the subject through multiple modes, as suggested by Howard Gardner (1999).  Each student has different strengths, and by providing for these, in the spirit of cognitive pluralism, “opportunities for success in school are expanded” (Eisner, 2001).  We also believe that a meaningful route to students’ learning is through active problem solving, especially in the area of mathematics where problem solving
 is an inherent trait of the discipline. According to Gardner (1999), an individual understands a concept, skill, theory, or domain of knowledge to the extent that he or she can apply it appropriately in a new situation.  We therefore believe that posing well-designed problems or facilitating the discovery of problems adds a valuable dimension in enhancing our learners’ understanding.  As Ball (1991) pointed out, teachers frequently need to encounter the discipline as learners themselves, before grappling with how to teach it.  Seen in this way, the approach of learning mathematics content through problem solving provides a means for our learners to appreciate their students’ thought processes.   Dewey (1938) has taught us that an educator needs to “have that sympathetic understanding of individuals as individuals which gives him an idea of what is actually going on in the minds of those who are learning”.  

We believe in the necessity of teaching and modeling good pedagogical skills.        
We believe that teacher candidates should develop powerful images of good teaching by acquiring pedagogical knowledge.  The instructor needs to both teach the skills and model them.  Dewey (1938) emphasized the importance of collateral learning in the formation of enduring attitudes and warned that the greatest of all pedagogical fallacies is the notion that a person learns only the particular thing he is studying at that time.  We therefore believe that the content of the pedagogical knowledge taught and the pedagogy, which underpins the model of delivery, need to be consistent. 

One central tenet of pedagogy we aim to instill is teaching with an approach that focuses on the needs of each student.  Dewey (1938) explains the interaction between internal and objective conditions of learners in constituting an experience.  We want TCs to appreciate that their learners are inherently different; one-size does not fit all where teaching and learning are concerned.  Through observations and discussions we expect the TCs will begin to explore this topic.     

We believe that learning by doing is necessary for transfer.

We subscribe to the view that learners learn best by doing.  If we want to learn to throw a football, drive a car, design a building, cook a dish, or teach elementary mathematics, we must experience it.  This is especially true for teaching, a profession situated in practice. We believe TCs will learn best by participating in teaching.  As Duckworth said, “Now that I’m teaching teachers about teaching and learning, I don’t want to give them words about teaching and learning, I want to give them teaching and learning” (Meek, 1991).  It is not sufficient to learn and acquire subject matter expertise and pedagogical knowledge.  This learning must be applied and tested out in situations.  By doing and reflecting, the learner can make the link between theory and action—knowing what works and what needs improvement in context.  This will, in turn, lead to greater transfer of knowledge gained from our course into their classrooms and teaching careers.

We believe that the mindset of lifelong learning is vital for the growth of the profession.
What should teacher preparation entail?  Dewey cautioned that when preparation is made the controlling end, then the potentialities of the present are sacrificed to a suppositious future.  “When this happens, the actual preparation for the future is missed or distorted.  The ideal of using the present simply to get ready for the future contradicts itself”.  We also believe that every experience should prepare a person for later experiences of a deeper, more expansive quality.  “Only by extracting the full meaning of each present experience are we prepared for doing the same thing in the future” (Dewey, 1938).  Hence we believe that pre-service teacher education should not aim to teach all that is humanly possible in the hope that the TCs will make use of the knowledge in the future.  Rather, it should concentrate on laying a foundation for novices to learn in and from their practice.

Rationale

According to Feiman-Nemser (2001), if teachers are responsible for helping students learn worthwhile content, they must know and understand the subjects they teach.  Scholars have identified the following as important aspects of subject matter knowledge for teaching: (a) knowledge of central facts, concepts, theories and procedures within a given field and (b) knowledge of explanatory frameworks that organize and connect ideas (Feiman-Nemser, 2001).  We have thus anchored our curriculum on these two core content areas: (i) mathematics content knowledge (specifically on Numbers and Operations for this unit) and (ii) the related pedagogical content knowledge. 

Feiman-Nemser also pointed out that a related task for student teachers is learning about the cultures that their students bring to school.  Increasingly many teachers find themselves teaching students whose racial, cultural and socio-economic backgrounds differ markedly from their own.  Therefore we need to cultivate the tools and dispositions to learn about students, their families and communities and to build on this knowledge in teaching and learning.  Hence, in addition to the specific pedagogical content knowledge our curriculum will deliver, we will also provide opportunities for the instructor to address general pedagogical issues, such as that of equity in the classroom.  The overarching principle of focusing on children’s’ needs in teaching will be our guiding philosophy in this part of the curriculum.

As teachers ourselves, we fully understand the nuances of day-to-day teaching and we feel that practice is inseparable from learning.  The TCs need to be doing what they are learning and discussing their experiences in order to push their understanding.  As they will not be engaged in on-site teaching during this period, our curriculum aims to compensate for this limitation through the use of micro-teaching – whereby our learners teach a small section to their peers and this section could be recorded for self and/or peer critique.

Pre-service preparation is a time to begin developing a basic repertoire of good curricular materials, learning several general- and subject-specific models of teaching, and exploring a few approaches to assessment that tap student understanding (Feiman-Nemser, 2001).  The focus should not be on variety for its own sake but on helping teacher candidates figure out when, where, how and why to use particular approaches.  Pre-service education is also a time to form habits and skills necessary for the ongoing study of teaching in the company of colleagues.  Thus our curriculum should play its part, in the larger context of the STEP yearlong program, in inculcating the skills and attitude of life-long learning to realize our vision of nurturing teacher leaders in elementary mathematics education with a drive toward professionalism.

 Enduring Understandings

1. 
Teacher Candidates (TCs) will value that making connections between conceptual understanding and procedural fluency is essential for the learning and teaching of mathematics.

2. 
Teacher Candidates (TCs) will understand that providing an educative experience arises from the dynamic interaction between identifying students’ needs and utilizing pedagogy to effectively meet those needs.   

Procedural Fluency: “The skill in carrying out procedures flexibly, accurately, efficiently, and appropriately” (New York State Education Department Standards, 2005, http://www.emsc.nysed.gov/ciai/mst/mathstandards/intro.html).

Goals

1. Teacher Candidates (TCs) will demonstrate flexible understanding of number and operations. (Meets Enduring Understanding 1)

2. Teacher Candidates (TCs) will gain a deeper understanding of a student’s mathematics understanding. (Meets Enduring Understanding 2)

3. Teacher Candidates (TCs) will be able to teach lessons on number and operations using pedagogy that effectively meet students needs. (Meets Enduring Understanding 2)

Assessments Overview
One key component in a curriculum is to establish evidence that learning had occurred.  This can take form through formal and informal assessments.  In this curriculum, an anchor task and four progress tasks have been designed to guide the learning process and monitor the learning progress of the TCs.
Anchor Task: 

· Lesson Plan & Micro Lesson: Teach a number and operations lesson with a focus on effective pedagogy and submit a reflection about the lesson. (Meets goals #1 and #3)

Further description of the anchor task is provided in the next page.

Progress Tasks:

1. Mathematics Autobiography: Write a reflection paper (autobiography) on the role of mathematics in your life.  Describe your past experiences with mathematics.  What’s important in your mathematics classroom?  Feel free to include questions you are grappling with regarding mathematics in the classroom.  Limit: 3 pages.

2. Child Observation: Observe a student at your site for a week (focus on mathematics).  Write a report on how the student is experiencing mathematics (include students’ strengths/weaknesses, likes/dislikes related to mathematics, suggestions on what you would do to help the student in one of the areas of weakness, etc.). (Meets goal #2)

3. Addition & Subtraction Study: Brainstorm all the different ways that students understand addition & subtraction conceptually (single-digit and multi-digit addition & subtraction).  Come up with as many ways as you can to solve a specific subtraction problem.  Give some addition & subtraction problems to a few students and see what strategies they use.  Compare the strategies with Aki’s subtraction and other research.  How could this inform your teaching? (Meets goals #1 and #2)

4. Mathematics Reflection Paper: Reflect on your micro lesson and how you’ve advanced towards your goals from the mathematics autobiography.  How has your attitude and knowledge of mathematics and mathematics education changed? Limit: 4 pages.

Anchor Task: Lesson Plan and Micro Lesson

What is it?

In this anchor task, TCs will be asked to submit a lesson plan of 50 minutes duration.  In addition, they will choose a 15-minute part of the lesson to teach in class during the last week of this unit.  This micro-lesson session will be videotaped.  Their peers will also be involved in giving them feedback on the micro-lesson.  It is expected that TCs review their own micro-lesson using the videotape and think through comments given by their peers.  Within a week after they have done the micro-lesson, they will turn in a reflection piece on both the lesson plan and the micro-lesson.

To facilitate learning, TCs will be given the grading rubrics together with this task.

Rationale

The micro-lesson is a mini-enactment of a 15-minute part of a planned lesson.  Together with the lesson plan, this represents a performance of understanding, in which TCs undertake to integrate what they have learned in this course in the form of a task as close to the authenticity of real classroom teaching as possible. 

According to McTighe & Ferrara (1998), student products, lesson plans in this case, provide tangible indicators of the application of knowledge and skills.  The micro-lesson on the other hand, is a performance that enables the instructor to directly observe the application of desired skills and knowledge.  Performance assessments are among the most authentic types of student assessments because they can replicate the kinds of actual performances occurring in the real world.

This assessment constitutes an opportunity to learn since TCs will receive feedback from their peers and reflect upon their micro-lesson with the aid of a videotape.  This reflective experience serves both to consolidate their own learning experiences as well as for the instructor to assess the deeper learning that goes on after the micro-lesson has been conducted.

In this task, the focus of the assessment is not on the structure of the lesson plan but rather on how TCs are able to demonstrate an internalization of the curriculum goals.  Hence the components of the grading rubrics differ from those used in conventional lesson plan assessments and include only elements important to this curriculum unit: Content Knowledge, Pedagogical Content Knowledge, Understanding of the Child, and Knowledge of Child’s Learning.   

The following materials are included after this section to support he anchor task:

1) A copy of the instructor’s grading rubric and that the peers will use; 

2) A copy of peer review feedback rubric that has the descriptors of each level of performance removed so as to facilitate open critique.  TCs are encouraged to write down specific comments under each category, and in this process they will also be engaged in thinking about the core elements of a good mathematics lesson.  

Instructor’s Grading Rubric for Lesson Plan & Micro Lesson Rubric
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	LESSON PLAN
	
	
	
	

	Content Knowledge 


	Lesson plan reflects poor content knowledge of the concepts to be taught.
	Lesson plan reflects less than adequate content knowledge, covering procedures and computation without much explanation of the concepts to be taught.
	Lesson plan reflects adequate content knowledge that goes beyond procedures and computation of the concepts to be taught.
	Lesson plan reflects deep content knowledge that encourages critical thinking and problem solving of the concepts to be taught.

	Pedagogical Content Knowledge


	TC includes structures and activities that are not suitable for the content delivered.
	TC includes structures and activities that are somewhat adequate for the content delivered.
	TC includes structures and activities that are appropriate and relevant to the content delivered.
	TC includes structures and activities that are appropriate and relevant to content delivered and clearly communicates the rationale.

	Understanding of the Child


	TC does not take child’s abilities and prior learning into account.


	TC takes child’s abilities and prior learning into some consideration.
	TC has taken child’s abilities into consideration and accounts for or incorporates child’s prior learning into the planning of the lesson. 

It is evident that TC has thought about how to address student diversity, e.g. as shown through use of varied activities.
	TC has taken into consideration child’s abilities and accounted for or incorporated child’s prior learning into the planning of the lesson. 

TC addresses student diversity, and the plan includes the rationale of how activity choices, organization, and methods are related to specific personal experiences of each child.

	Knowledge of Child’s Learning

	TC shows no awareness of the need to find out if the children have learned.
	TC articulates relevant methods and strategies for assessing learning.
	TC articulates appropriate and relevant methods and strategies for assessing learning and explains what constitutes “evidence of learning”.
	TC articulates appropriate and relevant methods and strategies for assessing learning and provides some ideas about how assessment in the lesson will inform on-going instruction.

	MICRO LESSON
	
	
	
	

	Content Knowledge 

	TC demonstrates poor content knowledge of the concepts to be taught.
	TC demonstrates less than adequate content knowledge, covering procedures and computation without much explanation of the concepts to be taught.
	TC demonstrates substantial content knowledge that goes beyond procedures and computation of the concepts to be taught.
	TC demonstrates deep content knowledge that encourages critical thinking and problem solving of the concepts to be taught.

	Lesson Delivery 

	TC delivers lesson poorly, achieving little or no lesson objectives, with passable or weak skills in engagement and class and time management.
	TC delivers lesson adequately, achieving most or all lesson objectives with adequate skills in engagement and class and time management.
	TC delivers lesson fluently, achieving most or all lesson objectives with good skills in effective engagement and class and time management.
	TC delivers lesson superbly, achieving all lesson objectives with mastery skills in effective engagement and class and time management.


Peer Review Feedback Rubric for Micro Lesson Rubric
	
	Write down your comments here.  Specific and constructive feedback will be meaningful to your peers.

	Content Knowledge 


	

	Pedagogical Content Knowledge


	

	Understanding of the Child


	

	Knowledge of Child’s Learning

	

	Lesson Delivery 

	


Graphic Representation of the Curriculum Design
Below is a graphic representation to summarize the design of this curriculum.  Lessons interact closely with assignments and assessment such that they are aligned with the goals. The goals are aligned with the two enduring understandings that were crafted upon the rationale and ideology that the team passionately believes in.


OVERVIEW OF LESSON ACTIVITIES*
5 Weeks (10 Lessons; 2 lessons per week; 3 hours per lesson)

Assigned: Read Chapter 3 from Van De Walle, due lesson 1.1
	Week
	Tuesday
	Thursday

	1
	Lesson 1.1

Part 1
Introduction

Teacher Candidate Interviews

Professor & TA Introductions

Course Overview

Break

Read Counting Article

Part 2

Counting

Counting Exercise

Counting Strategies

Counting Problems

Importance of Counting


Discuss Chapter 3 (Van de Walle)

To Assign: 

· Mathematics Autobiography (due Sunday, midnight before lesson 2.1)

· Read: CA & NCTM Standards (due lesson 1.2)

· Get a copy of summer school standards from cooperating teacher (due lesson 1.2)

· Read Chapter 9 (Van de Walle) (due lesson 1.2)

	Lesson 1.2

Part 1

Standards

Reasons and Purposes For Standards

Compare and Contrast CA & NCTM

Interpret Standards

Break

Part 2

Collaboration & Number Systems

Create a Number System

Refine the Number System

Historical Number Systems

Current Number System

Purpose of Activity and Collaboration

Discuss Chapter 9 (Van de Walle)

To Assign:
· Read Chapter 12 (Van de Walle) (due lesson 2.1)

· Read Discourse Article (Instructor’s Choice)



	2
	Lesson 2.1

Part 1

Discuss Mathematics Autobiographies

Discuss Chapter 12 (Van de Walle)

Discourse (embedded throughout)
Part 2

Bases: Xmania

Introduction

Group Work

Break 

Xmania Gallery Tour of Presentations 

Group Presentations

Xmania Debrief

To Assign:
· Read “Walking the Multicultural Path” 

· Read Chapter 7 (Van de Walle) (due lesson 2.2)

· Lesson Plan Questionnaire (to give to Cooperating Teachers) (due Sunday)


	Lesson 2.2

Part 1

Xmania Extended Activity

Debrief of Xmania Extended Activity

Break

Part 2

Equity and Multiple Points of Entry

Discuss equity reading

Activity

Discuss Child Observation Assignment

To Assign:
· Read Backward Design (due lesson 3.1)

· Child Observation (due Sunday of week 4)



	3
	Lesson 3.1

Part I: Place Value Activity 

Part 2: Lesson Plan Rationale, Overview & Structure

Discuss Lesson Plan Questionnaire

Break

Part 3: Lesson Design: Backward Design (40 min)

Part 4: Culminating Activity & Wrap-up

To Assign:
· Read Chapter 6 (Van de Walle, pp. 82-90) (due lesson 3.2)

· Read Chapter 10 (Van de Walle, pp. 143-151) (due lesson 3.2)

· Read Chapter 11 (Van de Walle, pp. 165-177) (due lesson 3.2)

· Lesson Plan Draft (due Sunday)


	Lesson 3.2

Part 1

How can teachers know students are learning?

Discuss child observation (general vs. content specific)

Video

Reading

Break

Part 2

Addition and Subtraction

Alphabet operations

Students’ quantitative understanding

Discuss Addition & Subtraction Observation Assignment

To Assign:
· Read Chapter 13 (Van de Walle) (due lesson 4.1)

· Addition & Subtraction Observation (due lesson 4.2)



	4
	Lesson 4.1

Addition & Subtraction

TCs’ Strategies

Break

Addition & Subtraction

“Invented” Strategies

Teacher as Researcher

To Assign:
· Read Chapter 4 (Van de Walle) (due lesson 4.2)


	Lesson 4.2

Problem Solving

Gallery Walk

Discuss addition and subtraction strategies

Break

Addition & Subtraction 

Children’s Solutions

Supporting Research

To Assign:
· Read Chapter 8 (Van de Walle) (due lesson 5.1)

· Addition and Subtraction Observation Write-Up (due Sunday)



	5
	Lesson 5.1

Part 1

Technology
Calculators

Computers as a tool in Mathematics 

Instructional Software

Mathematics on internet

Evaluate Technology 

Break

Part 2

Anchor Task: STEP Micro Lessons (goals 1 and 3)

To Assign:
· Mathematics Reflection (due next Tuesday)


	Lesson 5.2

Anchor Task: STEP Micro Lessons (goals 1 and 3)

Break/Celebration 

Wrapping Up

Discuss micro lesson experience

Life-long learning

To Assign:
· Mathematics Reflection (due next Thursday)




* Activities and the times allocated for them as listed in the lesson descriptions are our recommendations; the instructor may make changes to these plans in order to further tailor the curriculum to suit the needs of the TCs.

Notes:

In the lesson that follows, notes in the “Making It Explicit” box are key ideas that that instructors should highlight or be sure to discuss with the TCs. Notes in the “For the Instructor” box are notes that address the key ideas in the “Making It Explicit.  They can also be content or pedagogical skills highlights to be conveyed to the TCs.

Overview of Lesson: There are 2 parts to this lesson.

Part 1

To effectively teach in the classroom, it is essential for teachers to know their students.  It is for this reason that we provide plenty of time for the teacher candidates to practice getting to know each other and for the professor and Teaching Assistants (TAs) to get to learn about their students through the interviews and group sharing.  In addition, through sharing about their backgrounds, the professor and TAs provide examples of the types of information they want described in the TCs’ mathematics autobiographies.

Part 2

The counting portion of lesson 1.1 is designed to address Goals 1 and 2 with a focus on helping TCs experience the possible ways children form conceptions of counting as well as develop more efficient counting procedures.  Additional discussion will help the TCs make this connection as they begin to appreciate Enduring Understanding 1.

Part 1 : Ice-Breaker
Objective

1) TCs will get to know some characteristics of their classmates and the instructor and TAs.

Big Ideas

· Know your neighbors.
· Know your course

Suggested Lesson Structure (50 minutes)
Getting to Know You 

· In pairs, TCs (teacher candidates) interview each other.

· What was your undergraduate major?

· What are the reasons you want to be a teacher?

· What is something no one else here knows about you?

· TCs introduce their partners to the class.

· Instructor and TAs share their backgrounds.
Course Overview (20 minutes)

· Discuss the syllabus and assignments

Break (20 minutes)

· TCs should read the short article “Counting Collections” during the break.

Part 2 : Counting

Objective

2) TCs will describe the complexities and importance of counting from their perspectives as well as from students’ perspectives.
Big Ideas

· Know counting is a foundational mathematics skill.

Materials

Beans, pennies, or other small objects (at least 200 per group)

“Counting Collections”

Suggested Lesson Structure (1 hour, 25 minutes)
· TCs work in pairs or small groups to count a large number of pennies.  
     They should check their answers by recounting in 
several different ways.

· Discuss experience.

· What strategies did you use to count?

· Would your strategies change if you had more pennies to count?

· Can you think of a strategy you didn’t use but which might be helpful 
      in another counting situation?

· What problems did you encounter?

· Relate the previous activity to young children’s counting and to the reading.

· Discuss counting strategies children use and when/why.

· Touch and move each object.

· Make groups and count groups.

· Skip Counting

· Discuss counting problems young children may encounter.

· Counting the same object twice

· Not having one-to-one correspondence

· Skipping a number

· Discuss the importance of counting in young students’ mathematics learning.

· Discuss: When is counting backwards useful?

· Discuss Chapter 3 (Van de Walle) - “Developing Understanding in Mathematics” (pp. 22-34)


Class Discussion Ideas: 

1) Describe some different levels of understanding regarding counting.

2) What conceptual knowledge is involved/developed in counting?

3) What procedure knowledge is involved/developed in counting?

a. What understanding would a child have who has conceptual counting knowledge but no procedure counting knowledge?

b. What understanding would a child have who has procedure counting knowledge but no conceptual counting knowledge?

Pre-read Assign ( 5 minutes) :

Mathematics Autobiography (due Sunday before Lesson 2.1)

· Describe your past experiences with mathematics.

· What’s important in your mathematics classroom?

Standards Reading (due Thursday, Lesson 1.2) 

· Read California Number and Operations standards and Number and Operations Chapters in NCTM

· Ask cooperating teacher for a copy of their summer school standards; bring them in.

· Chapter 9: “Developing Early Number Concepts and Number Sense” (pp. 120-141)

Overview of Lesson: There are 2 parts to this lesson
Part 1

In order to teach students number and operations, TCs need to know the scope of the strand as well as the particular topics or concepts that comprise the discipline.  Evaluating the number and operations standards at both the state and national level will help the TCs understand how the lessons they will teach at the end of the quarter fit into a larger picture.  

Part 2

Once again, in the lesson on number systems, TCs will have an opportunity to learn a topic on a deep, conceptual level, much as their students will have to do (Goal 1).  By revising their own strategies, TCs will be better prepared to scaffold their students in the mathematics classroom.  

Part of using effective pedagogy (Goal 3) involves knowing the different forms of pedagogy as well as when best to use them.  TCs will have the opportunity to discuss the effectiveness of collaboration as well as when it should or should not be used.

Part 1: Standards

Objectives

1) TCs will evaluate standards and their importance.

Big Idea
· Characteristics of state and national mathematics standards.

Materials

NCTM Standards

CA Mathematics Standards

Suggested Lesson Structure (1 hour, 20 minutes):
· Investigate the reasons for and purposes of standards.

· Mini Debate: TCs stand on either half of the room: for or against standards.  


TCs argue for the side they are on.  They can switch sides.

· Thought Experiments: 

· What if a school does not have or follow any standards: 


How could this impact children as they move up through the grades at the school?

· What if a district does not have or follow any standards: 


How could this impact children who move between schools during the year?  

· Ask TCs where their partner school’s curriculum guidelines fit into the state and national standards?

· Explore the differences (and similarities) between corresponding state and national standards.

· Discuss the connection of standards across grade levels.

· Interpret the standards.  

· What do they mean?

· How can you use them?


Break (15 minutes)

Part 2: Number Systems

Objectives

2)   TCs will describe important elements of number systems.

3)   TCs will analyze uses of collaboration.

Big Idea
· Number systems are culturally defined and have been refined over history.

Materials

Visuals of historical number systems

Suggested Lesson Structure (1 hour, 20 minutes):
· Create a number system.

· Put TCs into groups.

· Groups have a set of objects, and they need to record how many they have so ten years from now someone could look at the piece of paper and know how many they had.  However, the numerals 0-9 do not exist.

· Groups create a system for representing how many they have.

· Refine the number system.

· What if you had to record 50 items?  How would your number system change?

· 100 items?

· After refining their systems based on the questions, TCs share the number systems with the class.

· Final number system

· Thinking about the choices you’ve made so far and knowing what you know about what other groups are doing, how would your system change if you had to record several thousand items?  

· Discuss

· Historical number systems

(See http://www.sci.tamucc.edu/~eyoung/1350/other_bases.html for background information on various number systems)

· Evaluate other historical number systems with a focus on how they grouped numbers.  Discuss pluses and minuses of these systems.

· Egyptian

· Babylonian

· Roman Numerals (hard to use for addition!)

· Japanese

· Discuss our current number system.  


· Discuss Chapter 9 (Van de Walle) “Developing Early Number Concepts and Number Sense” (pp. 120-141)
Class Discussion Ideas: 

1) Which number and operations standards (from NCTM and/or CA) relate to the concepts describe in chapter 9?

2) Is there an important concept in the chapter that is not expressed in a standard and should be?

Pre-read Assign: Discourse and Place Value Readings (Due Lesson 2.1) (5 minutes) 

· Read Chapter 12 (Van de Walle) 
· Read Discourse Article (Instructor’s Choice)
Overview of Lesson: Discourse and Place Value 

Part 1

The lesson starts off with a follow up discussion of the Mathematics Autobiographies that the TCs submitted the Sunday before.

Part 2

In this lesson, teacher candidates will work in groups on a mathematics activity, Xmania (Schifter & Fosnot, 1993).  This activity offers the opportunity to endow the symbols and procedures of our number system with meaning.  It represents another point of entry for TCs to learn about number systems.  Since the activity involves a base-five place value system, TCs cannot rely on remembered procedures that may have no conceptual depth for them.  However, once the logic of that system has been explored, it has been found that many will be able to translate their insights back into the system they teach.  Xmania is intended both to strengthen mathematical understanding and to suggest an expanded view of the nature of the discipline.  More specifically, the activity is designed to stimulate new ideas about number systems in general and place value in particular.

The instructor will model how group work and mathematics discourse can take place in the elementary classroom through the use of these pedagogical methods in this STEP lesson.  

Part 1 : Mathematics Autobiographies

Objectives

1) Identify issues in the autobiographies that will be addressed in the course.
Suggested Lesson Structure (15 min)

· Instructor will engage in a dialogue with the TCs and point out issues that will be addressed in the course.

· Instructor informs the TCs that their autobiographies is an on-going piece of work and they should incorporate their final reflection into their autobiographies.

Part 2: XMania Activity

Objectives

2) 
Gain a flexible understanding of number systems and place value that they have used previously in particular.

3) Gain a deeper understanding of a child’s struggle with the number system in their early encounters with mathematics.

4) Experience how group work and mathematics discourse can be used as effective pedagogical tools in an elementary mathematics classroom.   

These objectives serve to meet the three curricular goals, which have been set for this five-week unit. 

Big Idea

· The number system we have now is an arbitrary system set up to allow representation of different quantities, and as such it may not be natural to children.

Materials


· Chart paper

· Cubes

Suggested Lesson Structure: XMania
Activity Introduction (15 minutes)

· Divide TCs into small groups of 3-4, with each group having a good mix of TCs from different disciplinary trainings.  

This is to simulate mixed ability groupings that teachers can do in their own classrooms.

· Hand out the manipulatives to TCs after the groups have been formed.  

· Provide instructions for XMania (Schifter & Fosnot, 1993, pp. 41-42).  Teacher candidates’ task will be to come up with a possible number system for the XManian civilization based only on the symbols 0, A, B, C and D, which can represent any number.  Manipulatives in the form of cubes or 2-dimensional paper can be used when giving the instructions.  

· Tell TCs that they will have 50 minutes for this activity.  They will also be given 5 numbers to be represented using the number system they devised themselves.  At the end of the 50 minutes, they are to write up these numbers, together with the corresponding XManian representation, on a piece of chart paper.  
· Hand out chart and paper after full instructions have been given.
Xmania (45 minutes)

· Groups work on the Xmania activity.
Break (15 minutes)

· During the break, groups should post their chart papers around the classroom.

Gallery Tour of Presentations (10 minutes)

· Invite TCs to take a gallery tour around to try and make sense of the type of number systems used by other groups.  They are not allowed to ask the owners of the system for any clarifications during this gallery tour.  

Group Presentation (40 minutes)

· Allow 5 minutes for each group to present their system and 3 minutes to answer questions from the floor.  

Debrief led by Instructor (25 minutes)

· Highlight the salient features of the lesson and tie these back into learning the lesson objectives.
· Discuss Chapter 12: “Whole-Number Place-Value Development” (pp. 187-214)
Class Discussion Ideas: 

· In what ways does our naming system for numbers help or hinder our understanding of place value?

· Compare and contrast different place value representations and manipulatives.  Would any of these models have 

been useful for you in Xmania?



Assign Pre-read (10 minutes)

· Highlight that in the next lesson, TCs will be given sums to solve using the number system they have devised.  

· Distribute the short reading “Walking the Multicultural Path” (4 pages) that TCs must read before the next lesson.

· Assign Chapter 7 (Van de Walle) (due lesson 2.2)

· Explain the Lesson Plan Questionnaire (See Annex 2.1.1_Lesson Plan Questionnaire).  TCs need to have their cooperating educators complete the questionnaire, and then they need to write a short reflection on interesting points from the answers.
Lesson Plan Questionnaire 

(You may interview your cooperating teacher using these questions if you have time, otherwise they may fill out the questions on their own time.)

1. Does your school or district require that you complete lesson plans?

If yes, what are the requirements?

If no, why not?

2. Do you think schools or districts should set guidelines to mandate the preparation of lesson plans by teachers?  Why or why not?  What are the pros and cons?

3. How do you plan for your lessons?  What information do you consider when planning a lesson?

4. When are lesson plans useful? 

5. When aren’t they useful?

6. Are formal lesson plans needed?  Are any lessons plans needed?  Why or why not?

7. What advice would you give to beginning teachers regarding planning lessons?

Overview of Lesson: There are 2 parts in this lesson
Part 1

The first part is an extension of the Xmania activity in which teacher candidates use the number system they constructed in the previous lesson to solve new problems.  The primary goal of this activity is to allow TCs to experience the difficulties that a child experiences in handling number operations.  Solving a problem in an alternative numerical system takes away the familiar procedural efficiency in routine mathematics solving and allows TCs to understand first-hand, as if new learners themselves, the mental processes that children possibly need to experience as they grasp mathematical understanding.

Part 2

The second part of this lesson is designed to raise TCs’ awareness to the important role they play in advocating equity in the classroom or the school.

Part 1: Extended XMania Activity

Objectives

1) Gain a deeper understanding of a child’s struggle with number operations in their early encounters with mathematics.   (Goal 1)


Big Ideas

· Number operations may not be natural to children.
Suggested Lesson Structure : Xmania Extended Activity (50 minutes)
· Write out a few addition, subtraction, multiplication and division problems (using the current number system) on the board.

· Have TCs get into their groups to translate these numbers into their own number systems and then solve them and present their answers in their own numerical system.

Debrief of Xmania Extended Activity (20 minutes)

· Facilitate a whole class discourse on the strategies used, problems encountered, and ways these were overcome.


Break (15 minutes)

Part 2 : Equity and Multiple Points of Entry (1 hour, 20 minutes)

Objectives

2) Gain an awareness of the diversity, which exists in a typical American classroom, and the role that teachers play in promoting equity in their classrooms. (Related to Goal 2)


Big Ideas

· Teachers play an important role in promoting equity in their classrooms.
Suggested Lesson Structure : Xmania Extended Activity (50 minutes)
· Facilitates discourse (think-pair-share/group discussion and/or whole class discourse) on the equity reading, “Walking the Multicultural Path”. 
· Share personal experiences and insights.  


· Discuss Chapter 7 (Van de Walle). Chapter 7: “Teaching Mathematics Equitably to All Children” (pp. 95-104)
Class Discussion Ideas: 

1) “How is equity in the classroom different from teaching all students equally” (from Van de Walle, p. 105).

Pre-read Assigned: (15 minutes)

· Read “Understanding By Design” pg. 7-19, 66-68. (due lesson 3.1)
· Discuss child observation assignment (due Sunday of Week 4). See Annex 2.2.1_Child Observation for further details.
Progress Task: Child Observation

What is it?

TCs will be asked to observe one student for a week and write a report on how the student is experiencing mathematics in the classroom.  [Optional: Suggestions on how to help the child improve an area of weaknesses may be included.]

Things to look out for in the mathematics lessons could include the following:

· How does the student engage in different activities?

· How does this engagement reflect the student’s understanding of the lesson?

· Is there any evidence of learning or learning difficulties?

· What kind of activities is he most interested in or best at (Individual seatwork, group work, using mathematical manipulatives, etc.)?

· What are his strengths and weaknesses?

· How do his interactions with her teacher and classmates affect his learning? 

· If it is possible to obtain his written work, how does this work reflect his thinking?

Rationale

This exercise is designed to allow TCs to gain a deeper understanding of a student’s mathematics understanding and is directly related to Goal 2.  A suggestive list of prompts (see above) could be given in order to guide TCs in what to observe and record.  As Dewey (1938) has pointed out, sympathetic understanding of individuals as individuals is very important to a teacher.  The teacher needs to understand what is actually going on in the minds of those who are learning in order to be able to design educative experiences for her learners.  

Ideally, a teacher should be concerned with the whole child.  In Dewey’s words, all the internal conditions of the child need to be taken into account in order to optimize the objective conditions for an educative experience.  However, it is recognized that this is not possible given the constraints of this five-week curriculum.  Hence for a start, TCs’ awareness is brought to one aspect of the child – the mathematical understanding.

At the conclusion of this task, the instructor should encourage TCs to share their observations.  In this debrief process, the instructor could point out that there are many forms of engagement that students exhibit, all of which provide valuable insights into their learning.  Additionally, while the observation provides information on one aspect of the child, teachers should strive toward knowing every child in their classrooms in a holistic manner.

Overview of Lesson: There are 4 parts to this lesson
Part 1
The first part of the lesson is an activity on place value.  The purpose of this activity is twofold: first, to build the TCs’ knowledge of place value utilizing a more hands on thinking approach; second, to use this activity as a prelude to the importance of lesson planning and the use of a lesson plan.

Part 2

The second part of the lesson explains what a lesson plan is.  TCs will learn and discuss its purpose and structure and the parts making up a lesson plan.  The second part focuses on what makes a good lesson plan.  TCs will look at samples of good and poor lesson plans and appreciate the important elements that go into writing a good lesson plan.

Part 3

After learning about the importance of planning and the use of lesson plans, the third part of the lesson focuses on designing effective lessons.  The concept of backward design is used to explain the importance of designing lessons with the end in mind.

Part 4

Finally, as a culminating activity in the fourth part of this lesson, TCs have the opportunity to practice what they have learned by working in groups to distil the enduring understanding, specific goals, and methods for determining what students have learned by designing a lesson for a topic and grade level of elementary mathematics.  As part of their assignment, they have to design a lesson using backward design, based on the enduring understanding and goals they have come up with, and write a lesson plan for it.  This assignment will be submitted by Sunday.

Understanding the importance of planning and how to plan utilizing the concept of backward design helps TCs organize an educative experience (E.U. 2). This educative experience arises from considering both the students’ needs and the pedagogy that effectively meets those needs. This interplay is more likely to happen if planning is involved when preparing for any lessons or topics.

Objectives

At the end of this lesson, students will be able to

· Describe the purpose of a lesson plan

· Identify the parts that make up a lesson plan

· Know what makes a good lesson plan

· Develop a simple lesson plan

· Apply the concept of backward design

Big Ideas

1. Good planning helps to deliver good lessons.

2. Lessons should be designed with the end in mind.

Materials

1. Lesson Plan Sample for Place Value Activity

2. Die for Place Value Activity

3. Lesson Plan Template

4. 5 Sample lesson plans

5. Suggested reading “Understanding By Design” pg. 7-19, 66-68.

Suggested Lesson Structure

Part I: Activity on Place Value (35 min)

This is an activity (game) on place value.  Provide each TC with a piece of paper that is divided into columns and rows.  The number of columns dictates how far you want the place value lesson to go, for example, 5 rows goes into the tens of thousands, 3 rows into the hundreds.  The number of rows dictates the number of games to be played.  The instructor has a TC roll a die to see which is the first digit that needs to be placed.  Once the digit is revealed, the TC needs to decide where that digit should be placed.  An example is shown in the figure below.

	10,000
	1,000
	100
	10
	1

	
	
	
	
	

	
	
	
	
	


Start off with the goal of creating the highest number first.  This means, for example, if the highest place value used is the thousands and the number rolled is a 1, the TC would not write it in the thousands column but in the ones column instead.  Once all the TCs have written down where that first digit is located then another TC rolls the die for the next number, and so on until all the needed digits have been rolled.  When the round is complete, ask someone or the class what the highest possible number could have been, and see how many created that number.  It is fun for the TCs to see if the instructor created the number too!  Proceed with a second round.  If there is time, repeat the game for the lowest possible number or for a number greater than or less than a chosen number.



Part II: Rationale, Overview & Structure (60 minutes)

Introduction & Overview 

Ask the class if they liked the place value game they just played.  After a majority (or all) express their views (that they like the lesson, hopefully!), follow up with the question of whether they think the game was something you just thought of as you started the lesson.  Why or why not?  After generating some discussion, explain that this game was planned well before the lesson.  This is obvious, as the materials required (e.g. dice) had to be prepared beforehand, the worksheet had to be designed, and the flow of the activity clear in your mind.

Discuss Lesson Plan Questionnaire (or TCs’ Interview of Cooperating Teacher)

Have TCs discuss one or two points of interest discovered from their surveys. 

Discuss:

· Do you think lesson plans should be required?  Why or why not?

· How could lesson plans be helpful?

If not brought up, explain that good planning is essential to delivering good lessons, and lesson plans are a way to help teachers plan their lessons.  A lesson plan is a detailed description of the course or instruction for an individual lesson.  Lesson plans help teachers plan and organize their lessons so that students’ learning can take place effectively.  Lesson plans help teachers, especially beginning teachers, to mentally ‘walk-through’ what they want to teach in the lessons, so that they can be more prepared, confident, and most importantly, achieve the desired learning objectives.

As an example, ask the TCs to think back to the place value game they played.  What are some of the things they think would be included in the lesson plan?

After gathering feedback from the class and listing down the items the TCs felt would be on the lesson plan, formally introduce the typical components found in a lesson plan.  Show the class the lesson plan of the place value activity (see Annex 3.1.1 “Place Value Activity Lesson Plan” and Annex 3.1.2_Lesson Plan Template) they did earlier and explain each item – what it is and what’s its purpose.

Format of a Lesson Plan

Every teacher has his/her own way of writing lesson plans.  Some are based on district or school guidelines, while others come out of years of experience and successful practices.  A lesson plan typically consists of the following:

· Name of teacher

· Lesson Plan Title

· Date/Time of lesson

· Duration of lesson

· Grade level of students

· Subject/Topic

· Students’ Abilities and Prior Knowledge

· Specific Learning Objectives 



· Materials and Resources



· Lesson Description




· How we know kids are learning


Remarks: Sample lesson plans (Annex 3.1.3a – Annex 3.1.3e) can be given out to TCs at this stage.  Have them share and discuss the common parts found in a typical lesson plan.  Why do we need to specify those parts?

Parts of a Lesson Plan

Begin to think about each of the following categories, which form the organization of the plan.  The first few parts of a lesson plan (listed below) are self-explanatory.

· Name of teacher

· Lesson Plan Title

· Date/Time of lesson

· Duration of lesson

· Grade level of students

· Subject/Topic

Example:


Name of Teacher:

Ms. Karen Johnson


Lesson Plan Title:

Addition of single-digit numbers


Date/Time of Lesson:

8th April 2007 (Wed)


Duration of Lesson:

50 minutes


Grade Level:


2nd Grade


Subject/Topic:


Mathematics/Addition

For the subsequent parts, here are some descriptions and explanations:

Specific Lesson Objectives
This part focuses on what students will be able to do at the end of the lesson. 


Examples:

· Students will be able to state two differences between heat and temperature.

· Students will be able to calculate the distance traveled given the speed and time.

· Students will be able to list the 13 English colonies.

Lesson objectives should be very focused, clear and specific.

Materials/Resources

What support materials and resources will be needed for the lesson?  Any technology support required?  Are teacher assistants or additional people needed to conduct the lesson? This section lists the materials, resources, and services needed for the lesson.


Examples:

· 5 sheets of construction paper and 5 sets of color markers.

· Projector and laptop with Internet connectivity.

· Video clip of Schoolhouse Rock’s America Rocks, “No More Kings!”

Lesson Description

This part provides a description of the lesson itself.  This may include stating and explaining the different segments of the lessons, for example: introduction, group activities, students’ presentation, closure, etc.  Time allocated for each segment may be planned as well.  Lessons should be like a well-written story; a beginning to catch students’ senses, logical and interesting flow that supports the story development, and a memorable ending from which students can take the ideas.  Good lesson descriptions show the flow of the lesson.



Examples:

· Introduction
· Teacher begins lesson by showing a video of “The Seven Bridges of Königsberg” 
· Activity
· Teacher divides class into five groups of three or four students each.  Students brainstorm a possible solution path based on what they know, developing their own set of rules or asking the teacher for help if needed.  After that, each group shares their solution path and set of rules with the class, compares their own solution with others, and asks questions to clarify.  Teacher facilitates and explains when necessary.
· After all groups have shared, teacher summarizes and highlights the common patterns found in each group’s solution and set of rules and asks the class if they can generalize the common patterns found in all set of rules.  Teacher guides students to connect the rules generated to the concept of graph theory.
· Closure
· As a take-home assignment, teacher presents a variation of the problem.  In this variation, all the nodes of Königsberg are still alike except for the way in which they are connected.  Each node is given a unique color.  Nodes on the north bank are red and on the south blue.  An eight bridge has to be built such that only nodes of one color can be walked on but not the others.
How do we know students are learning?

This section focuses on ensuring that your students have arrived at their intended destination.  You will need to gather some evidence that they did.  This usually is done by asking students questions, listening to your group discussions, gathering students’ work, and assessing this work using some kind of grading rubric that is based on the lesson objectives.


Examples:

· Students will write in their own mathematics journals what they learned today, what they are still wondering about the topic from the day, and about what they may want to know more. Teacher collects the journal at the end of the lesson and checks their understanding. 

Break (10 min)
Part III: Lesson Design: Concept of Backward Design (40 minutes)

After students have learned the essential parts of a lesson plan, the focus is now on how to design good lessons.  A lesson plan is good only if the lesson itself is well planned and thought through.  


This section focuses on designing effective lessons using the “backward design” approach proposed by Wiggins & McTighe and discussed on pages 7-19 and 66-68 of their book Understanding By Design.  Below is a condensed version of the lesson.  Refer to the book to explore the topics in sufficient detail and depth.

Backward design may be thought of as purposeful task analysis.  Given a task to accomplish, how do we get there?  What kinds of lessons are needed to master key skills and knowledge?  The key message of this concept is that teachers must begin with the end in mind when designing and planning their lessons.  Through backward design, this approach brings more focus and coherence to instruction.  This approach suggests a planning sequence for lessons, and it consists of three stages.

1. Identify Desired Results

2. Identify What Students Know (in order to plan the lesson from where students are)

3. Determine Acceptable Evidence

4. Plan Learning Experiences and Instruction

Discuss each of these stages in depth, emphasizing identifying the “enduring understanding” that teachers want students to learn and how teachers will know that students truly understand and can apply knowledge in a meaningful way.

Examples from the book can be shared for each stage.  Show some examples of “enduring understandings” in mathematics lessons.

Part IV: Culminating Activity & Wrap-Up (30 minutes)
Planning a Lesson 

After talking through the framework of backward design, the four stages in designing a lesson, and the idea of “enduring understanding”, it is practice time for the TCs.  

This section helps TCs to tie everything together – format and purpose of a lesson plan and how to design effective lessons.

TCs need to pair up with the person with whom they will present their micro lesson at the end of the course.  Working in pairs, TCs will choose a specific chapter/topic from the elementary mathematics content, pick a grade level, and design a lesson for it.  [The instructor may also choose to allow TCs to design a lesson plan for a lesson from a mathematics curriculum book.]  Each pair needs to come up with the following first:

· What is the “enduring understanding” for the lesson?

· How will TCs know that students truly understand and can apply the knowledge in a meaningful way?

The emphasis is not to plan and design an entire mathematics lesson but rather learn how to filter the different levels of importance of the content to get at the critical “enduring understanding” of any mathematics topic.  The secondary emphasis is to get TCs to think about designing lessons with the end in mind – putting in structures to help them know whether students truly understand and can apply the knowledge meaningfully.

Once TCs have come up with their enduring understandings, the specific goals for the topic they have chosen, and the ways in which they can find out whether students have learned and understood the content, they will share as a class.  The purpose of the discussion is to clarify the concept of enduring understanding.

After the sharing session, explain that as part of their take-home assignment, TCs should think of the learning activities that will achieve those goals.  In particular, TCs are reminded that their lessons should include ways of finding out – at the end of the lessons – whether their students have understood the lessons. 

After the learning activity is designed, students can proceed to write a lesson plan for it, taking into account the time and materials/resources required.  The sequence of this whole activity is shown in the figure below.  The shaded boxes correspond to the take-home assignment for the TCs:


Lesson Plan Requirements for Micro Lesson
Before concluding the lesson on lesson plans, inform the TCs that for their lesson in week 5, everyone needs to prepare and submit a lesson plan for their lesson.  TCs are strongly encouraged to apply what they have learned in lesson planning by backward design in planning for their micro-lesson. 

The lesson plan is to be submitted at the end of week 4.  A template of the lesson plan is provided to all TCs to help them for this purpose.  TCs are reminded though, that so long as their lesson plan contains all the parts, they are free to use their own format and style.  The anchor task (lesson plan and micro-lesson) rubrics are also given to the TCs so that they know exactly what is expected of them in the lesson plan cum micro-lesson anchor task.

Pre-read Assign (5 minutes)

Read Chapter 6 (Van de Walle, pp. 82-90) (due lesson 3.2)

Read Chapter 10 (Van de Walle, pp. 143-151) (due lesson 3.2)

Read Chapter 11 (Van de Walle, pp. 165-177) (due lesson 3.2)

Lesson Plan Draft (due Sunday)

Lesson Title: Place Value Activity





Name of Teacher:
Aki Murata

Date/Time of lesson: Jun 22, 2007: 1415-1500
Subject/Topic: Elementary Math/Place Value
Grade level: STEP Elementary



	Specific Lesson Objectives:
	Materials/Resources

	· Build students’ knowledge of place value utilizing a more hands-on “thinking approach”

· Using prediction strategies, students will show the ability to order digits to create the highest/lowest possible number


	· Dice

· Worksheet of columns and rows (optional, can ask student to prepare on their own during lesson)

	Abilities and Prior Knowledge 

	Lesson Description:

(lesson activities)

· Each student has a piece of paper divided into columns and rows; number of columns indicates how far the place value can be (e.g. 5 means up to 10,000 value), number of rows indicates number of games to play.

· Start with highest or lowest number first; e.g. highest number.

· Choose one student to roll the die

· All students now have to write this number rolled in one of the columns; objective is to get highest number.

· Choose another student to roll the die.

· This continues until all the needed digits are rolled.

· Ask the class what is the highest number possible for this set of digits.

· Students share their numbers, and teacher starts a new round now that students are excited.

· Can repeat with lowest number



	How We Know Students are Learning:

· From the number each student formed – where they placed the digit under the place value columns.



Lesson Title:







Name of Teacher:
____________________

Date/Time of lesson: __________

Subject/Topic: _______________________

Grade level: __________




	Specific Lesson Objectives:
	Materials/Resources

	
	

	Abilities and Prior Knowledge

	Lesson Description:

(lesson activities)



	How We Know Students are Learning:




Find a Pattern with "One Grain of Rice"


Submitted by: Patricia Engel 


Grade Level: 6 

Subject(s): 

· Mathematics/Patterns 

· Language Arts/Literature/Children's Literature 

Duration: 45 minutes 

Description: Students use the problem solving strategy of "find a pattern" to predict the number of grains of rice Rani (from One Grain of Rice ) will receive after 30 days. Students use a table to assist with making predictions. 

Goals: 

1. Apply guess and check, find a pattern, draw a diagram, and other problem solving strategies to develop inductive and deductive thinking. 

2. Students will algebraically represent, model, analyze, and solve mathematical and real world problems involving patterns and functional relationships.

Objectives: 

1. Students will apply find a pattern and make-a-table strategies in order to solve problems. 

2. Students will be able to record data from an Indian folktale. 

3. Students will explore, describe, and extend patterns. 

4. Students will be able to make a generalization about a pattern. 

Teacher Materials: 

· One Grain of Rice: A Mathematical Folktale by Demi 

· overhead projector with markers 

· transparency of table worksheet 

· rice - a small handful 

Student Materials: 

· pencils 

· calculators - one for each student or pair of students 

· Table Worksheet 
Table Worksheet in .pdf format; requires free Adobe Acrobat Reader. 



Click the icon to obtain the free Reader. 

Vocabulary: patterns, table 
Story Vocabulary: Rani - girl's name in the story, raja - Indian king, famine - extreme lack of something 

Procedure: 
Explain the objectives of the lesson, and then begin reading One Grain of Rice . [Brief summary of story: During a famine, Rani outsmarts the raja by asking him to give her one grain of rice to be doubled every day, for 30 days.] 

Discuss book vocabulary as it comes up in the reading. Show one grain of rice on the overhead, then two, four, and eight… Stop at the ninth day in the story. Revisit the objective by asking, "What are we doing today and how?" [I have a Problem Solving Guidelines poster in my room: Understand, Plan, Solve, Look Back. You can use something similar to help students think through a problem.] 

Ask students, "What is a pattern?" (A list that occurs in some predictable way.) Pass out the table worksheets and have students fill in the table, stopping at the ninth day. Ask students to share any patterns that they notice. Most likely, students will say that the pattern doubles every day. Students will predict how many grains of rice Rani will receive in all after the 30th day. In pairs, students will complete the rest of the table. (Calculators will be needed, as numbers get into the millions.) As students are working, ask if anyone can find an easier way to calculate the next day's rice count without adding. (Usually someone notices that you can multiply by 2.) Tell students to complete the table using this new pattern. (Students should fill in the table faster now.) After the tables are completed, ask for students' predictions for the number of grains of rice on the 30th day. Finish reading the story to see if students' calculations were correct. As you read the story, students should check their answers with the story to make sure that they calculated correctly. 

Assessment: Independently, students will answer the following questions: 
1. Find out how many grains of rice Rani received in all. Explain how you got your answer. (1,073,741,823 - more than 1 billion grains of rice) 
2. What do you notice about the grains of rice received each day? Describe the pattern you see in the table. (doubles or "times 2") 

Special Comments: I used grains of rice as a behavior management strategy. If students were on task, participating...they earned a grain of rice. Pairs of students needed to earn 10 grains by the end of class to be "winners." The prize is up to you. 

Source: 

http://www.eduref.org/cgi-bin/printlessons.cgi/Virtual/Lessons/Mathematics/Patterns/PAT0200.html
Equivalent Fractions 



Author: Elizabeth Lofties, St. Charles Borromeo Elementary School, Oklahoma City, Oklahoma 

Grade Level(s): 3, 4, 5 

Subject(s): 

· Mathematics/Arithmetic 

OVERVIEW: 

Most students will benefit from the use of physical objects when they are introduced to the concept of equivalent fractions. This activity was designed to show the students that the notion of several names for a number is similar to the notion of several names for a person. One of them is the "given name". In the same way that we refer to "Rebecca Smith, alias Becky Smith", we can refer to "1/2, alias 3/6". 

OBJECTIVES: 

Students will be able to: 

1. Write a fraction to tell what part of a region is shaded. 

2. Name the numerator and denominator of a fraction. 

3. Identify equivalent fractions. 

RESOURCES/MATERIALS: 

Teacher: rectangular pieces of paper, chalkboard, chalk 

Student: crayolas 

ACTIVITIES AND PROCEDURES: 

1. Provide each student with a piece of rectangular paper. Fold the paper in half. After you have folded the paper in half, instruct the students to do the same. Explain that a fraction is a part of a whole. You have divided a whole piece of paper into two equal parts. 


Instruct the students to color one of the two equal parts. Ask a student to write 1/2 on the board to show that one out of 
the two equal parts is now shaded. 


Introduce the vocabulary words numerator and denominator. The numerator is the number of parts shaded and the 
denominator is the total number of equal parts. (For those students who have difficulty remembering which is the 
numerator and which is the denominator, try this memory association technique----In a fraction, one number is UP above 
the line and one is DOWN below the line. Numerator has an "u" in it and so does up; denominator begins with "d" and so 
does down.) 

2. Repeat the same activity with pieces of paper, demonstrating 1/4, 3/4, 1/3, 2/3, 1/8. Each time, a student should write the fraction on the board and identify the numerator and the denominator. If you prefer, project a rectangle on the overhead projector and divide the rectangle into the same fractions as those in the paper-folding demonstration. 
3. Equivalent Fractions: Ask students to fold a rectangular sheet of paper in half and color one of the two equal parts. Ask what fraction of the paper is colored (1/2). Now have them refold the same paper and then fold it in half once again. Unfold. How many equal parts now? (4) What fraction is shaded (2/4 or 1/2) Since the amount of shading has not changed, this means that 1/2 = 2/4. Tell students that 1/2 and 2/4 are two names for the same amount. Therefore, they are equivalent. Now have students refold the papers and then fold in half a third time. Unfold. What new fraction have they found that is equivalent to 1/2 and 2/4? (4/8) These three fractions name the same amount. 

TYING IT ALL TOGETHER: 

Once students have a firm understanding of equivalent fractions, they will be ready to find "another name" for a fraction by multiplying or dividing the numerator and denominator by the same (nonzero) number. This emphasis on equivalent fractions will pay dividends when you begin teaching addition and subtraction of fractions with unlike denominators. 

May 1994 Source: http://www.eduref.org/Virtual/Lessons/Mathematics/Arithmetic/ATH0004.html 

Learning Measurement 



Submitted by: Wendy Michelson
Endorsed by: Dr. Don Descy, Mankato State University 
Date: May 12, 1998 
Grade Level(s): 2 

Subject(s): 

· Mathematics/Measurement 

Description: In this lesson, students will understand the attribute of length, develop a process of measuring, understand concepts related to units of measure, use estimating to measure, and learn how to use these processes in everyday life. This lesson also allows the educator to integrate literature into the mathematics curriculum. 

Goal: To introduce students to measurement by integrating literature. 

Objectives: 
Students will experience a variety of activities that will allow them to focus on: 

1. comparing objects directly 

2. recognizing the various units of measurements 

3. comparing lengths of objects in the classroom 

4. use estimating to measure 

5. apply this measuring process to everyday life 

Materials: 

· Inch by Inch by Leo Lionni 

· inchworm manipulatives (teacher-made or see Internet sites below) 

· paper 

· pencils 

· string 

· scissors 

Procedures: 

Teacher's Directions 
(If necessary, prepare the inchworm manipulatives ahead of time. Teachers can create inchworms out of construction paper and laminate them for durability. As an alternative, teachers can also purchase "inchworm manipulatives.") 

Read the story Inch by Inch to the class. Stimulate questions as the story is read to the students: 

1. Why would he be able to measure the different birds? 

2. How does he measure? 

3. What are some things you would like to measure? 

4. What do you think the worm will do when the nightingale asks the worm to measure her song? 

5. Can you measure a song? 

6. How can you measure a song? 

Student's Directions 
1. Discuss with the students how the inchworm measured the birds in the story. 

2. Have students find at least one object in the classroom that is the same length as their worm.

3. Have the students divide into three groups. (Cut different sizes of string and give one to each student. Students must find their groups by matching string sizes.)

4. Have the students use their inchworms to measure one of the strings in their group. (Explain to the students to lay their worms end to end and then count the number of worms used. Ask the students how long their strings are.  Have them explain how they came up with their answers.)

5. As individual groups, have the students measure ten items in the room with their inchworms.

6. Give each group extra inchworms so they can measure larger things.

7. Students should record their measurements.

Assessment: As a class each of the groups will share their recorded measurements for objects in the classroom. Write each object's name on the board and its measurement. After each group presents, compare the measurements they recorded. 

Useful Internet Resources:
* ETA/Cuisenaire Products - Inchworm Manipulatives
http://www.etacuisenaire.com/control/catalog.product?deptId=MEASUREMENT&prodId=89642&parentId=MATH 

Source: 
http://www.eduref.org/cgi-bin/printlessons.cgi/Virtual/Lessons/Mathematics/Measurement/MEA0016.html
Inch by Inch



Submitted by: Sonya Neeper 
 Date: September 15, 1999 

Grade Level: 2, 3 

Subject(s): 

· Mathematics/Measurement 

· Language Arts/Literature/Children's Literature 

· Arts 

Duration: Two 45-minute sessions 

Description: Inch by Inch is a lesson dealing with measurement and estimation. It integrates reading and art. 

Goals: Students will be able to calculate basic estimations and take measurements of linear objects. 

Objectives: Students will be able to: 
1. estimate the length of common linear objects (without the use of a ruler). 
2. correctly cut yarn or string into 1 inch pieces by using an inch ruler. 
3. create a picture with their inch long strips of yarn. 

Materials: 

· Story book Lionni, Leo (1995) Inch by Inch. Mulberry Books; ISBN: 0688132839 

· common linear objects (such as a shoestring, crayon, or belt) 

· inch rulers 

· 20 inches of string or yarn (for each student) 

· colored paper 

· glue 

· recording sheet 

· an overhead of the same recording sheet as a master copy 

Procedure: 
Anticipatory Set: 
Remind the students of what we learned about yesterday: measuring in inches . Have them hold up their fingers to show how long an inch is. Read the story Inch by Inch . Explain that today we are going to estimate in inches. Ask the students what kinds of things we measure in inches. 

Continuation of Lesson: 
Tell students to get out their inch rulers to remind themselves of how long an inch is. Then have them put the rulers away again. Explain that we are going to be making predictions or estimations about the length of a few objects. Ask if anyone has had to predict something before. Explain that estimating means to make a prediction or a good guess about something. (The closer we get to the actual number, the more accurate our estimation is. Estimation comes in handy when our rulers are not available.) Put a worm (a cutout) on the board and ask the class to guess how long the worm is. Separate the class into groups. Pass out a recording sheet to the class. Hold up linear objects that the students may run across everyday. (For example, a crayon, a belt, and a pencil) Have the students record the estimates on the worksheet. Do the first couple together. Give each group one of the objects just observed. Have the groups get an accurate measure using their rulers. Have one student from each group come forward to write the group measurement on the master chart. 

Closure: 
Ask the students how well they estimated. Pass out 20 inches of yarn, string, or ribbon to each student. Have each student cut the long string into inch long strips so that when they are finished, they should have 20 strips. Have students create their own picture out of the strips of yarn by gluing them on colored paper. The artwork will be displayed on a bulletin board under the title “Classroom Inches.” Pass out gummy worms to the class. 

Assessment: Observe students completing their estimation worksheets and how close their estimates are. Monitor students cutting their string into 1 inch pieces and creating a picture. 

Source:
http://www.eduref.org/Virtual/Lessons/Mathematics/Measurement/MEA0201.html

Making Estimations in Measurement 


AUTHOR: Debbie Ballard, The Community School, Ketchum, Idaho 

Date: 1994 

Grade Level(s): 1, 2 

Subject(s): 

· Mathematics/Measurement 

OVERVIEW: 

Children at this age will have difficulty in making accurate estimations in many areas of the curriculum. It is oftentimes hard to visualize a particular size much less know what the correct corresponding measurement would be. 

PURPOSE: This particular activity was designed to provide students with an opportunity to utilize their knowledge of measurement in making accurate measurements and estimations. 

OBJECTIVES: 

Students will be able to: 

1. Read a story and participate in a discussion about size, measurement and giants 

2. Review the lines and numbers on the centimeter rod and tape. 

3. Make estimations of what they think their:
a. height would be.
b. circumference would be.
c. length of foot would be.
This information will be recorded on a graph. 

4. Take measurements of their own height, circumference and length of foot. This is to be done with a partner. 

5. Make estimations of what they think a giants:
a. height would be.
b. circumference would be.
c. length of foot would be.
This information will be recorded on a graph. 

6. Some students will estimate how many footsteps it would take their giant to walk to various locations throughout the school. (example; how many footsteps to the office, community room or to their science room) 

7. Some students will draw and paint a giant using estimated measurements. 

8. Some students will write a story about a giant. 

TEACHER MATERIALS:
· big book entitled Jack and the Beanstalk 

· Chart paper 

STUDENT MATERIALS:
· centimeter rods and tapes 

· butcher paper 

· construction paper 

· pencils 

· paints 

· scissors 

ACTIVITIES AND PROCEDURES: 

1. The teacher will begin the lesson by reading with students the big book entitled Jack and the Beanstalk. 

2. Teacher and students will share in a discussion about giants, the concept of size, measurement and making estimations. 

3. Students will make a chart with their teacher where estimations are recorded. This chart will make estimations of what they think their height, circumference, and length of foot will be. 

4. Students will review the use of a centimeter rod and tape. 

5. Students will work with a partner and use centimeter rods and tapes to measure each others height, circumference and length of foot. 

6. Students will return to a discussion group and talk about their actual measurements and their estimations. 

7. Students will then make a chart with their teacher where estimations are recorded. This chart will make estimations of what they think a giants height, circumference, and length of foot will be. 

8. Students will then break up into small groups and proceed with one of the following activities: 

1. Making a giants foot from construction paper and discovering how many foot lengths it takes to go to various locations in the school. 

2. Making a giant using estimated measurements. Students will draw and paint their giant on a large piece of butcher paper. 

3. Writing a story about a giant. 

TYING IT ALL TOGETHER: 

See #8 in ACTIVITIES.

Source:

http://www.eduref.org/cgi-bin/printlessons.cgi/Virtual/Lessons/Mathematics/Measurement/MEA0005.html
Overview of Lesson : There are 2 parts in this lesson
Part 1

This part of the lesson is devoted to John Dewey’s ideology of understanding the whole child as subscribed in the ideology for this curriculum.  “Learning is active.  It involves reaching out of the mind.  It involves organic assimilation starting from within.  Literally, we must take our stand with the child and our departure from him.  It is he and not the subject-matter which determines both quality and quantity of learning” (Dewey, 1902). 

The TCs will examine, share, and analyze their observations of a child from the past week.  They will then engage in a group critique by watching a video of students in a mathematics classroom.  Finally, they will synthesize their final thoughts and reflect on them as an addition to their child-observation paper.

Part 2

The second part of the lesson, through to the next two lessons, deals with the content focus of addition and subtraction.  It focuses on Bruner’s (1964) theory, an ideology that this curriculum subscribes to, of placing importance in learning the structures and fundamental ideas of a discipline while retaining the conceptions that quality learning can occur as a process of discovery.  

The TCs will engage in a series of activities to delve into the concepts of addition and subtraction.  They will explore, examine, and discover strategies and obstacles students encounter (Goals 1 & 2) through the instructor’s use of a variety of pedagogical and problem solving strategies (Goal 3).
Part 1: Understanding the Whole Child

Objectives

At the end of this lesson, students will be able to

· Appreciate and articulate a child’s learning process

· Suggest ways they would help the child if they were the teacher

· Raise issues about knowing the whole child in the classroom and its importance and implications

· Incorporate this knowledge and appreciation as a consideration in their micro-lesson

Materials
TCs’ records of child observations

Sample of a lesson plan

Big Idea

Know the whole child.

Suggested Lesson Structure

Discussion, Video & Poem (1 hour 40 minutes)

· Facilitate discussion of TCs’ child-observation information.

· Small group member share within their groups (Cooperative Learning (CL) structure - Round Robin)

· Big group sharing – each group highlights some interesting pointers with regard to their experience in observing a child for a week, what they observed, what they found out, etc. 

· Gather a few interesting, important, or even controversial points for further discussion with a focus on the importance of knowing and appreciating how a child learns. 

· A few questions for discussion:

1. Why do we need to know the child?

2. What does a teacher want to observe?

· Child’s learning – success and obstacles

· Child’s inclination and aversion toward learning tasks and activities

· Child’s feelings and emotions

· Child’s social orientation

3.  How do we go about knowing the child?

· Observation of the child

· Observation when the children interact

· Interaction with child’s parents

· Interaction with the child – in and out of classroom

· Journal

· Child’s work

4.  What does a teacher do with the information gathered from and about the child?

· Show a video on children’s learning in a mathematics classroom followed by a class critique of some observables 


of children’s learning in a mathematics classroom. 

· End with an inspiring poem or story to show how important and crucial it is for a teacher to know the whole child in 


order to utilize appropriate pedagogy to effectively bring about learning (with background music).



Break (10 minutes)

Part 2 : Addition and Subtraction

Objectives

At the end of this lesson, students will be able to:

· Appreciate and understand what children go through as they begin to learn the number sequence and construct strategies for addition and subtraction

· Articulate the benefits of invented addition and subtraction strategies

Materials/Resources

· Envelopes with questions in it 

Big Idea

1. Children often struggle to develop and understand formal algorithms for solving arithmetic problems.

2. Invented strategies for addition and subtraction provide insights into children’s thinking.


Suggested Lesson Structure

Activity: How Does It Feel? Teachers Count On the Alphabet Instead of Numbers (1 hour)

(Goal 2: TCs will gain a deeper understanding of a student’s mathematics understanding.)
· Have TCs form groups of 5 and label themselves A, B, C, D, E.

· Whole class instruction 

· Tell TCs to use the letters A, B, C, D to represent a number of objects.  E.g., a collection of ( ( ( would be described as having C objects.

· Remind TCs not to translate the letters to numbers but just use the sequence of the alphabet to represent the number of objects.

· Have TCs represent several single-digit quantities as a whole class to ensure that everyone understands the activity.

· Cooperative Learning Structure – 4 Stay 1 Stray

· There are 5 members in a group and each member is labeled A, B, C, D, or E.

· Give each member A an envelope containing a question as well as its corresponding answer. 

· Member A in each group starts off by posing the question to their team members without revealing the answer. (Annex 3.2.1_A;phabet Questions)
· Each team takes 3 minutes (time is flexible) to solve the question.

· Let the class know when the time is up and have the Member As reveals the answer.  Choose another member, e.g. Member B.  Have all member Bs then take the envelope and rotate to another group with the envelope.  Member Bs become the expert for this question for the new group.

· The process carries on until all the questions have been attempted.


· Gather the class together and facilitate the TCs in sharing: 

· Some of the strategies that they used to solve the questions.

· Some of the obstacles they encountered when solving the questions, e.g. did the answer come naturally to them?

· Point out some benefits of invented strategies (this can be taken from the Van de Walle book)


Closure

· The reading “How Does It Feel? Teachers Count On the Alphabet Instead of Numbers
” is distributed for reading.  TC would be able to use this for their reflection.

Assessment

Students submit a reflection after the lesson as an addition to the child-observation paper on any additional pointers they have gathered from the class with regard to a) knowing the child and b) understanding how children formulate number sequencing and invent strategies for algorithms.
Pre-read Assign (due Lessons 4.1 or 4.2) (10 minutes)

· Addition and Subtraction Exercise (due lesson 4.2). Give TCs a set of addition and subtraction questions, which they are required to have about 5 of their elementary students to complete. (Annex 3.2.2_Questions for Addition and Subtraction).
· They should check with each student how they went about solving some of the questions.  TCs may select some questions that were solved using interesting methods or methods which the TC would like to investigate further.
· TCs will be given a checklist of some of the things to look out for in this little exercise. (See Annex 3.2.3_Checklist for Addition and Subtraction Exercise).
· All the above are to be completed by Lesson 4.2.
· Read Chapter 13 (Van de Walle) – due lesson 4.1.
Alphabet Questions



Answers: 

1) M          4) P
2) H          5) E
3) D 

Questions for Addition & Subtraction Exercise

	No.
	Question
	Grade 1
	Grade 2
	Grade 3
	Grade 4
	Grade 5

	1) 
	5 – 1
	√
	√
	√
	√
	√

	2)
	8 + 5
	√
	√
	√
	√
	√

	3)
	57 – 3
	√
	√
	√
	√
	√

	4)
	45 + 8
	√
	√
	√
	√
	√

	5)
	21 – 19
	√
	√
	√
	√
	√

	6)
	48 – 24
	
	√
	√
	√
	√

	7)
	63 – 26
	
	√
	√
	√
	√

	8)
	86 + 25  
	
	√
	√
	√
	√

	9)
	692 – 458
	
	√
	√
	√
	√

	10)
	425 + 286
	
	
	√
	√
	√

	11)
	403 – 356
	
	
	√
	√
	√


Checklist for Addition & Subtraction Exercise

1) Give the questions to 5 of your elementary school students.

2) Select the questions that have a checkmark next to the grade level of your students.

3) There is no time limit for this exercise.
4) Mark the questions.
5) For correct solutions, 
· spot similar methods you observed 

· spot different methods
· get a few students to explain the methods 
· record as much of what the students say.
6) For incorrect solutions, 
· spot similar methods you observed 

· spot different methods
· get a few students to explain the methods 
· record as much of what the students say.
7) You need not interview each child if you are able to find samples of the above in a few children.

Overview of Lesson:
This is a continuation lesson from the previous lesson on addition and subtraction.  This lesson and the next focus on the conceptual understanding of manipulating addition and subtraction algorithms.  As the TCs engage in exploring ways and strategies in which children invent to manipulate the algorithms, they begin to engage themselves as a teacher researcher.  The aim is for them to become curious in the ways students solve problems so that they are able to scaffold knowledge and skills, customized to the students’ needs.  In addition, as teachers develop a stance of inquiry in practice, a mindset of life-long learning and a sense of professionalism will be engendered.

Objectives

· TCs will develop a good understanding of the development of student-invented strategies for addition and subtraction algorithms. (Goal 2)

· TCs will demonstrate flexible understanding of number operations. (Goal 1) 

Big Ideas

1) Children use different strategies to solve addition and subtraction problems, which reveal different ways in how children learn.

2) To continue to improve practice, teachers need to endeavor to be researchers in their classrooms.

Materials:

· Presentation sheets

· Markers

Suggested Lesson Structure

Activity 1: How many strategies can you generate? (45 minutes)

· Give TCs a number of addition and subtraction problems to solve (2 addition and 2 subtraction)

· TCs should generate as many ways for solving each problem as they can.

· Facilitate the discussion of these different strategies


Cooperative Learning Structure – Roving Reporter

· Give everyone 10 minutes to generate the strategies on their own. (Instructor could provide a template, see Annex 4.1.1_Template for Addition and Subtraction).

· Have TCs get back in their groups with each member numbered.

· Allow groups to spend the next portion of the time pooling their strategies together by comparing and sharing. 

· One member in each group will be chosen randomly (by calling out their number) to be the roving reporter.

· During the time while the groups are pooling their strategies, the roving reporters are allowed to wander around the room gathering information from other groups, such as strategies that their group did not come up with.  They will share the information with their group.

· After sufficient time, have the groups take turns sharing their strategies.

· Facilitate discussion.


Break (15 minutes) 

Materials:

· Presentation sheets

· Markers

· Van de Walle’s book

Activity 2: Gain a good understanding of the development of student-invented strategies (1 hour 15 minutes)

· TCs will familiarize themselves with flexible methods of computation 

(Goal 1 - TCs will demonstrate flexible understanding of number and operations.)

· Assign pages from Chapter 13 – Strategies for Whole Number Computation from Van de Walle (pg 217 – 228) to different groups and have members in the groups number themselves from 1 to 5.

· Each group will have a couple of pages to read.  They will discuss and list some salient points.

· After every group has finished its reading and summarizing, members of each group become the expert on the pages that they were assigned.

· Jigsaw starts – members with the same number will get together to form a new group.  They will then share their expert knowledge of the pages they read with the rest of the new group members.  Each member of the new group rotates to share the information.

· Call the sharing to a stop and facilitate whole class discussion. 

Closure

· Discuss the impact of different student-invented strategies in teaching with TCs.



Activity 3: Teacher as Researcher: Action Research (45 minutes)

Materials

Action Research Articles:

“Action Research: Three Approaches” by Emily F. Calhoun

http://www.newhorizons.org/strategies/action_research/front_action.htm
Suggested Lesson Structure

· Do a Think-Pair-Share.  Have TCs read through the articles on action research and think about the components of action research.

· Have TCs pair up and discuss the components of action research and some benefits and drawbacks of the three types.

· As a class, discuss the articles.

· What is action research?

· What are the components of action research?

· Compare and contrast the three types of action research.  What are the benefits and drawbacks or difficulties of each form?

· Relate the idea of action research to their inquiry into children’s addition and subtraction strategies.

· How could you turn this process of observing children’s addition and subtraction strategies into action research?

Housekeeping: 

· Remind the TCs to bring in the addition and subtraction questions they administered to their students and the notes of the interviews for the next lesson.

Pre-read Assign:
· Read Chapter 4 (Van de Walle) – due Lesson 4.2

Template for Addition & Subtraction Strategies

	No.
	Questions
	Strategies

	1) 
	
	
	
	
	
	
	

	2)
	
	
	
	
	
	
	

	3)
	
	
	
	
	
	
	

	4)
	
	
	
	
	
	
	


Overview of Lesson:
This is the last of the series in exploring number sequencing and strategies for number operations.  TCs by now should have a good understanding of how differently children think and conceptualize number sequencing and number operations and are also aware of several strategies that are commonly used by children.  This lesson will consolidate the ideas of needing to know the whole child and using knowledge of the whole child to help facilitate better learning.  These lessons also challenge the TCs to view themselves as teacher researchers who constantly seek effective ways of learning and teaching.  
Objectives

1) TCs will explore various strategies for number operations through the lens of a current research study.  (Goal 1 & 2)
2) TCs will connect the need to know the whole child as a starting point to understanding children’s conceptions of number operations.  (Goal 2)

3) TCs will recognize that working as a teacher researcher is an important way to enrich themselves professionally.

Big Ideas

1) Children approach solving problems in a multitude of ways although the cognitive processes children take to use some strategies are similar and thus predictable.  Understanding these strategies and processes leads to a better understanding of the child.

2) Knowing the child will allow for proper scaffolding of learning.

3) Teachers should strive toward lifelong learning and improving the field as teacher researchers.

Activity 1: TCs presentation of their addition & subtraction exercises (1 hour 15 minutes)

Materials

· Writing Sheets

· Markers

Suggested Lesson Structure:

· Have each group will write down different strategies, of a particular assigned question, generated by their children on writing sheets provided.

· Groups should put up the sheets on the walls of the classroom when they are finished.  Ensure that the sheets are spread out to avoid over-crowding.

· When all sheets are posted, have TCs engage in a gallery walk.  As they view the strategies put up for the various questions, they will add on strategies, which were not stated by other groups.

· After the gallery walk, focus on one question at a time and have members in other groups ask questions about the strategies for clarification.

· Facilitate discussion by pointing out key ideas from the solutions such as classifying the strategies and focusing on children’s cognitive processes.

Break (15 minutes)

Activity 2: Investigating children’s solutions (1 hour 30 minutes)

Materials: 

· Children’s authentic solutions from the subtraction project (WGLNII)

Suggested Lesson Structure:

· Provide each group with a couple of children’s solutions from the subtraction project.

· TCs should figure out in their own group what strategies the children were using.

· TCs can then add on to the collection of strategies in Activity 1 if the strategies are different.

· Discuss the additional strategies.

· Introduce the categories of strategies generated by the research and have the class practice placing the strategies they listed into the correct categories.

Closure: 

· Reinforce the need to understand the child as a means to facilitate scaffolding of knowledge and skills

· Reinforce the need to respect children’s ideas and appreciate how they conceptualized these ideas

· Reinforce the challenge of lifelong learning as the beginning of the journey as a teacher.

Assessment:

Progress tasks: TCs will incorporate final reflections into the addition and subtraction exercise that they conducted. 

Assign  

· Read Chapter 8 (Van de Walle) (due lesson 5.1)
· Addition and Subtraction Observation Write-Up (due Sunday)

Overview of Lesson: This lesson has two parts

Part 1: Technology

The first part on Technology aims to provide TCs with an overview of the issues concerning the use of technology in the mathematics classroom. Technology is a common feature of our day-to-day living, and the continually growing capabilities and affordability of technology have made it a common and useful feature in the teaching and learning of mathematics.  Technology is not an add-on or a frill but can be an integral part of doing mathematics everyday.  As such, keeping pace with the advances of technology and being aware of the issues surrounding its appropriate use is important to becoming a competent and effective mathematics teacher.

To achieve that, TCs need to be aware of the various forms of educational technology currently in use for the teaching and learning of mathematics.  They also need to be aware of and understand the important issues surrounding the use of technology in education.

Part 2: Micro lesson

The second part of the lesson is the Micro Lesson.  Half of the class will conduct their lessons and teaching during this time.  While one pair is conducting the lesson, other TCs will be reviewing their performances and giving their feedback as well.  The purpose of this peer review is to provide peer feedback and enhance the learning experiences of both the teaching TCs and their reviewing classmates.

Technology is an effective tool for helping teachers gain insights into students’ understanding of mathematical concepts (Goal 2).  It is also an invaluable instrument that can help to expand the teachers’ repertoire of pedagogical tools that were not available or possible before (Goal 3).


Part 1
Objectives

At the end of this lesson, students will be able to

· State at least four examples of the different kinds of educational technologies available

· Appreciate the important issues and criteria to consider when using technology for teaching and learning

Big Ideas

1. Technology is a means, not an end in education.

2. Technology is best used in education for teaching and learning activities that are not possible without it.

3. Teachers, not technology, are the key to effective value adding by technology in teaching and learning.

Materials
· “Elementary and Middle School Mathematics Teaching Developmentally” chapter 24. (for Part I: Technology)
· Micro Lesson Review Form (for peer review)
· Micro Lesson Evaluation (for instructor evaluation)
Suggested Lesson Structure

Part I: Technology (1 hour, 15 minutes)


Technology in the Mathematics Classroom

This segment discusses the common educational technology found in the mathematics classroom. Begin by asking the TCs about their observations of their classes, e.g. whether the use of calculators in the classroom is allowed.  If yes, how do the teachers who use them go about doing so?  If not, what, in their view, are the main reasons for not using them?  What do they themselves feel about it?  From there, introduce the chapter from Van de Walle on the use of technology in the mathematics classroom.


Here are four common educational technologies found in mathematics classrooms:

· Calculators

· Computers as a Tool in Mathematics

· Instructional Software

· Mathematics on the Internet

Calculators

Discuss the possible reasons for and against using calculators in elementary mathematics lessons.  

· What are the practical considerations concerning the use of calculators?  

· When and where do teachers allow students to use calculators?

Computers as a Tool in Mathematics

This refers to computer software that act as open tools in the exploration of mathematical topics or concepts.  Some examples are spreadsheet software, such as Microsoft Excel.  The ability of such software to perform calculations, compute formula, and plot graphs makes them a useful tool in learning mathematics. 

Instructional Software

This is a general term that refers to any software that is developed specifically to teach certain mathematics topics, and they usually take on the form of games or simulations.  They usually come in CD-ROMs for either installing on each individual PC/laptop or run directly from the CD-ROMs.  Typically, this software falls into two main categories: Drill & Skill software and Problem-Solving software.

Facilitate a discussion on the applicability and use of such instructional software, and the issues to look out for. 

· How can teachers go about evaluating these software for their purposes? 

· What are some of the potential pitfalls for purchasing and adopting instructional software into the curriculum?

Mathematics on the Internet

The Internet now plays an important role in education.  Its pervasiveness extends not only to web sites that provide online mathematics games or simulations but also in curriculum content and professional information.  At the same time, our new generation of learners is one that grew up with technology, especially the Internet.  They are probably familiar and comfortable with it.  To effectively engage them requires knowledge and familiarity of the Internet and its vast resources and tools.  Teachers need to be aware of the trends, issues involved in, and potential impact of the Internet on the teaching and learning of mathematics. (See Annex 5.1.1_Resources on the internet for lesson 5.1)
Discussion & Link to TCs’ class observations

After learning about the issues concerning the use of technology in the mathematics classroom and learning about the different types of educational technology available, teacher candidates will work in pairs to discuss one example of technology used founding the classes they have observed.  

· What kind of technology is this (website, CD-ROM etc)? 

· When and why (in their view) do the teachers use them? 

· Are they effective? 

· If the teacher candidates are the teachers, would they consider using these technologies? Why or why not? 

· What are the issues to look out for?

After discussing for about 10 minutes, each pair will take turns to share with the class.   Spend 20 minutes for discussion and sharing.


Key Discussion Questions

Every technology, from television to the Internet, has frequently been hailed as holding great promise in changing the way we teach and learn.  Looking back at the development of technology in general, do you think technology, has been instrumental in education?  Has technology really made an impact on how we teach or learn?  Why or why not?  Are there conditions for making technology useful in education?  What are these conditions, if there are?



Evaluating Technology 

If there is time, show one (or more) of the online games (see Resources for the Internet) and have the class evaluate it.  


Break (15 min)

TCs should use this break to get ready for their Micro Lessons. Those who will be conducting the lessons will prepare their materials and the necessary setup. 

Part 2: Micro Lessons (1 hr 30 min)
Each pair has 15 minutes and will take turns to teach.  The segment they have chosen must be part of the main or anchor activity of their lesson. 

As mentioned at the beginning of this lesson, their fellow classmates, as well as the instructor will review each pair.  The peer review is to allow feedback and reflection from their peers. All reviewing TCs will receive a copy of the “Micro Lesson Review” form, which will be filled in during the lesson or Questions & Answer time.  These review forms will be consolidated and passed to the respective teaching TCs at the end of the lesson.

Resources on the Internet for Lesson 5.1

Counting/Number Systems/Place Value
1. http://www.dositey.com/math/numfactk2.htm
2. http://www.mathsyear2000.org/magnet/minus/mouse/index.html
3. http://www.mathsyear2000.org/magnet/minus3/hopscotch/more1.html
Addition

1. http://www.dositey.com/addsub/addition.htm
2. http://www.funbrain.com/math/index.html
3. http://www.amblesideprimary.com/ambleweb/mentalmaths/additiontest.html
4. http://www.mathsyear2000.org/magnet/minus3/sumtox/index.html
5. http://www.oswego.org/ocsd-web/games/SpeedGrid/Addition/urikares.html
6. http://www.oswego.org/ocsd-web/games/SumSense/sumadd.html
Subtraction

1. http://www.dositey.com/addsub/subtraction.htm
2. http://www.funbrain.com/math/index.html
3. http://www.oswego.org/ocsd-web/games/SpeedGrid/Subtraction/urikasub1res.html
4. http://www.oswego.org/ocsd-web/games/SumSense/sumsub.html
Overview of Lesson : This lesson has three parts: Micro Lesson II, Wrapping-Up, & Lifelong learning.

Part 1

The first part of the lesson is a continuation of the Micro Lesson.  Half of the class will conduct their lessons and teaching during this time.  While one pair is conducting the lesson, other TCs will reviewing their performances and give their feedback as well.  The purpose of this review is to provide peer feedback and enhance the learning experiences of both the teaching TCs and their reviewing classmates.

Part 2

After this, the instructor will facilitate a wrap-up session to share and discuss the STEP program so far. The purpose of this wrap-up session is to get feedback from the TCs about the summer program and to bring proper closure to it.

Part 3

This leads to the third and final part of the lesson, which focuses on the importance of lifelong learning for teachers.  Over recent years, the work of teachers in schools has changed considerably; Without doubt, further change is inevitable and its pace is unlikely to diminish.  Teaching tasks have become far more complex and sophisticated as schools reflect contemporary social and economic trends that are contributing to higher expectations of schools and teachers (Adams, 2001).
The fact that teachers learn throughout their professional life is beyond argument.   As practitioners they are involved in lifelong learning by the very nature of their position and their job.  TCs need to realize that once their formal pre-service education is completed, the daily contact with the teaching and learning situation continues to contribute to the ongoing development of pedagogical knowledge and skills.

The necessity for maintaining knowledge and skills is part of a focus on helping teachers keep abreast of content and pedagogical knowledge.  This will allow teachers to continue seeing and making the necessary connections between conceptual understanding and procedural fluency (E.U. 1) and to provide educative experiences by identifying the students’ needs and using pedagogy effectively to meet those needs (E.U. 2).

Part 1
Materials
· Micro Lesson Review Form (for peer review)
· Micro Lesson Evaluation (for instructor evaluation)
Suggested Lesson Structure

Micro Lessons (1 hr 30 min)
Each pair has 15 minutes and will take turns teaching.  The segment they have chosen must be part of the main or anchor activity of their lesson. 

As mentioned at the beginning of this lesson, their fellow classmates, as well as the instructor will review each pair. The peer review is to allow feedback and reflection from their peers.  All reviewing TCs will receive a copy of the “Micro Lesson Review” form, which will be filled in during the lesson or Questions & Answer time.

Break (15 min)

Part 2: Wrap-up (45 min)

This part is about getting feedback from the TCs about the program.  What do they like about the program find most useful, and find in need of improving?  Do they have any burning questions for the next quarter?  How do they feel about the summer program, as well as the teacher preparation program in general so far?  Any expectations for the next three quarters?

Even though the summer program over, TCs must realize that their learning is not.  In mathematics education, they can continue to learn more about specific topics from established experts in the field, like:

· Alan Shoenfield  (Problem Solving)
· Deborah Ball 
· James Stigler & Hiebert
· Liping Ma
· Karen Fuson
· Douglas Clements
Part 3: Lifelong Learning (30 min)

Objectives
TCs will understand the need for lifelong learning and know of ways or resources to support themselves in their efforts to continually engage in learning.

Big Ideas

· Learning is a core component of a teachers’ professionalism.

· Teachers need to see their own learning as being continual.

· Constantly developing and nurturing their learning not only impacts themselves but more importantly their students.

“Lifelong learning” has gained popular acceptance and importance in view of the shifting demands of teaching, changing societal expectations of schools, and the dynamic roles of teachers.  The need to keep up with advances in knowledge and to engage a new generation of technologically savvy kids means teachers have to constantly upgrade their knowledge and skills–not only in their field of expertise but also in areas such as technology, pedagogical skills.  Teachers need to see learning as one of the core competencies of the profession.

Some schools or districts have teachers’ professional development as part of their long-term plan.  While this no doubt helps in fostering teachers’ learning, there is a practical limit to how much professional workshops can accomplish.  For one, change of attitude is crucial to lifelong learning, and this may not always be possible to accomplish through workshops.  Teachers must genuinely feel the need to continue learning, not just for themselves but more importantly, for their students.

As teaching is, by its very nature, a role that can be pedagogically and personally isolating, seeking and building support from peers is an effective way to sustain passion and learning. 

Key Discussion Questions

Since lifelong learning is an essential component of teachers’ professionalism, is the responsibility of continually upgrading one’s knowledge and skills a personal responsibility or is it a school or district’s responsibility? (For example, to provide regular professional development) In other words, is it a personal issue or an operational/institutional issue?  Professional development or lifelong learning?

Due Lesson 1.1

Chapter 3: “Developing Understanding in Mathematics” (pp. 22-34)


Class Discussion Ideas: 

4) Describe some different levels of understanding regarding counting.

5) What conceptual knowledge is involved/developed in counting?

6) What procedure knowledge is involved/developed in counting?

a. What understanding would a child have who has conceptual counting knowledge but no procedure counting knowledge?

b. What understanding would a child have who has procedure counting knowledge but no conceptual counting knowledge?

Due Lesson 1.2

CA and NCTM Number and Operations Standards

Chapter 9: “Developing Early Number Concepts and Number Sense” (pp. 120-141)

Class Discussion Ideas: 

5) Which number and operations standards (from NCTM and/or CA) relate to the concepts describe in chapter 9?

6) Is there an important concept in the chapter that is not expressed in a standard and should be?

Due Lesson 2.1

Chapter 12: “Whole-Number Place-Value Development” (pp. 187-214)

Discourse Article (one of Aki’s)

Class Discussion Ideas: 

1) In what ways does our naming system for numbers help or hinder our understanding of place value?

2) Compare and contrast different place value representations and manipulatives.  Would any of these models have been useful for you in Xmania?

Due Lesson 2.2

Chapter 7: “Teaching Mathematics Equitably to All Children” (pp. 95-104)

Class Discussion Ideas: 

2) “How is equity in the classroom different from teaching all students equally” (from Van de Walle, p. 105).

Due Lesson 3.1

“Backward Design” from Understanding by Design, pp. 7-19, 66-68.
Class Discussion Ideas: 

1) Why is determining assessment (or how you will know a student has learned) important to do at the beginning of the planning process instead of at the end?

Due Lesson 3.2

Chapter 6: “Building Assessment into Instruction” (pp. 82-90 only)

Chapter 10: “Developing Meanings for the Operations” (pp. 143-151 only)

Chapter 11: “Helping Children Master the Basic Facts” (pp. 165-177 only)

Class Discussion Ideas: 

1) What type of information can informal assessment provide that more formal measures cannot do as well?

2) Describe the different types of addition and subtraction problems.

3) Describe some strategies for solving (and remembering) addition and subtraction facts.

Due Lesson 4.1

Chapter 13: “Strategies for Whole-Number Computation” (pp. 217-228 only)

Class Discussion Ideas: 

1) Which strategies presented in the chapter have you used?

2) What are the benefits/drawbacks to letting students develop their own strategies for solving addition and subtraction problems?

3) What are the benefits/drawbacks to teaching students the traditional algorithm for solving addition and subtraction problems?

Due Lesson 4.2

Chapter 4: “Teaching Through Problem Solving” (pp. 37-59)

Class Discussion Ideas: 

1) How and why is problem solving important?

2) What is important to consider and/or do before, during, and after a problem-solving lesson?

Due Lesson 5.1

Chapter 8: “Technology and School Mathematics” (pp. 107-116)

Class Discussion Ideas: 

1) Explain some of the guidelines for selecting and using software (or other technology) in the classroom.

	Week
	Sunday
	Tuesday
	Thursday

	1
	
	Lesson 1.1

Due: 

Chapter 3, Van de Walle (pp. 22-34)

Assigned:

· Mathematics Autobiography

· Number & Operations:


Read CA Standards & 


NCTM Standards

· Chapter 9, Van de Walle (pp. 120-141)


	Lesson 1.2

Due:

Standards Reading

Chapter 9, Van de Walle (pp. 120-141)

Assigned:

· Chapter 12, Van de Walle (pp. 187-214)

· Discourse Article



	2
	Due:

Mathematics Autobiography (Midnight)


	Lesson 2.1

Due:

Chapter 12, Van de Walle

(pp. 187-214)

Discourse Article
Assigned:

· Chapter 7, Van de Walle (pp. 95-104)
· Lesson Plan Questionnaire
· Equity Reading
	Lesson 2.2

Due:

Chapter 7, Van de Walle (pp. 95-104)

Assigned:

· “Backward Design”

· Child Observation



	3
	Due:

Lesson Plan Questionnaire Response
	Lesson 3.1

Due:

“Backward Design”

Discuss Lesson Plan Questionnaire

Assigned:

· Chapter 6, Van de Walle (pp. 82-90 only).

· Chapter 10, Van de Walle (pp. 143-151 only)

· Chapter 11, Van de Walle (pp. 165-177 only)
	Lesson 3.2

Due:

Chapter 6, Van de Walle (pp. 82-90 only).

Chapter 9, Van de Walle (pp. 120-141)

Child Observation

Assigned:

· Chapter 13, Van de Walle (pp. 217-228 only)

· Addition & Subtraction Observation



	4
	Due:

· Lesson Plan

· Child Observation Reflection (Midnight)
	Lesson 4.1

Due:

Chapter 10, Van de Walle (pp. 143-151 only)

Chapter 11, Van de Walle (pp. 165-177 only)

Assigned:

· Chapter 4, Van de Walle (pp. 37-59)


	Lesson 4.2

Due:

Chapter 4, Van de Walle (pp. 37-59)

Addition & Subtraction Observation

Assigned:

· Chapter 8, Van de Walle (pp. 107-116)



	5
	Due:

· Addition & Subtraction Observation Reflection


	Lesson 5.1

Due:

Chapter 8, Van de Walle (pp. 107-116)

Micro Lesson

Assigned:

· Mathematics Reflection


	Lesson 5.2

Due:

Micro Lesson

Assigned:

· Mathematics Reflection



	
	
	Due:

Mathematics Reflection
	Due:

Mathematics Reflection
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Making it Explicit:


Why is it important to know and appreciate how a child learns mathematics?


Are using a variety of pedagogical methods important?  What are the strengths of different methods?


Which teaching strategy do you think you would be most comfortable using?  Why?  Which do you think would be most challenging for you to use?  Why?





For the Instructor:


Highlight the different structures and forms listed in the pedagogy focus.


Highlight that their child observation only focuses on one aspect of one child.  However, a good teacher will aim to know every child in a holistic manner so that she can tailor her teaching according to their individual learning needs.


Highlight pedagogical strategies as a means to reach different types of learners.


Encourage TCs to consider using a variety of methods to introduce or conduct a lesson in order to cater to the different learning styles and needs.


Understand and empathize the complexities in a child’s mind when learning mathematics.





Making it Explicit


Why do we need to understand how children begin to learn number sequence and algorithm operations?





How can teachers facilitate the sense-making process of addition and subtraction for children?





What benefits are there in invented strategies for algorithmic operations?





List the strategies on the board.  Mention that these are invented strategies just as children will invent strategies if given the opportunities.





List the obstacles TCs encountered





Connect these strategies and obstacles to what children go through when they begin to encounter number sequencing and algorithm.








For the Instructor:


Highlight that this 4 Stay 1 Stray is another CL structure that TCs can use in their lessons.





Question 1:  


Lucy has H fish. She wants to buy E more fish. How many fish would Lucy have then?





Question 2:  


Tee Jay had M chocolate chip cookies. At lunch she ate E of them. How many cookies did Tee Jay have left?





Question 3:  


Janelle has G trolls in her collection. How many more does she have to buy to have K trolls?





Question 4:  


Max had some money. He spent I dollars on a video game. Now he has F dollars left. How much money did Max have to start with?





Question 5:  


Willy has L crayons. Lucy has G crayons. How many more crayons does Willy have than Lucy?





Making it Explicit: 


There is no one way to solve even the simplest addition and subtraction question.


There are many ways that children conceptualize and operationalize algorithms.


Take interest in how students think to make scaffolding possible and meaningful.





For the Instructor: 


Highlight the cooperative learning structure called “Roving Reporter” that they can consider using in class.


Discuss when they could use this CL structure.





Making it Explicit: 


Flexible understanding of number operation.


What is the impact on students learning and teacher teaching?





For the Instructor: 


Reinforce the partnership of pedagogy with content.





Choose Topic & Grade Level





Determine “Enduring Understanding”





Plan Lesson by Backward Design


Identify Desired Results


Identify What Students Know


Determine Acceptable Evidence


Plan Learning Experiences and Instruction





Allot Time & Determine Materials / Resources





Write & Complete Lesson Plan





For the Instructor:


Sharing first in pairs instead of as a whole class can be less intimidating.





Making it Explicit: 


Why did we do this exercise?


Why share in pairs first?


When is it better to share in pairs?  


When is it better to share as a whole group?





For the Instructor:


TCs may get different answers when counting.  By having them work in groups, they will be more motivated to try different strategies to check their counting totals.





Making it Explicit: 


- Why did we do this activity?


- How did working in groups make this 	activity easier or harder?


- How did you feel during this activity?


- How did the activity help you understand 	how children might experience counting?


- How does this activity help you understand 	how you could respond to or help a child 	who is having difficulty with counting?





Pedagogy:


Collaboration – Group Work





Content:


Counting





Content:


Standards





Pedagogy:


Collaboration





Make it Explicit:


How can standards help organize lessons?


Why is it important to think about standards?





For the Instructor:


While it is important for teacher candidates to understand the usefulness of standards, we must also acknowledge that they may have developed their own opinions on this subject based on their readings or experience.  The debate is a way to allow TCs to explore both sides of the issue before focusing on the positive aspects of standards.





Content:


Number System





Making it Explicit:


Why did we do this activity?  


How can this experience help you as you prepare 	number lessons for students?


Why did we do the activity in groups?  


How did working in groups this time differ from 	working in groups previously?


What are benefits and drawbacks of collaboration?  


When would you use collaboration?    


What do you think is important to consider when 	setting groups up for working collaboratively?





For the Instructor:


Some of the reasons for doing this activity with the TCs include helping them realize that:


Number systems have changed and might be confusing to learn.


There is a reason we use our current system.


Old number systems are still with us (we still focus on 12 ( dozen and 60 ( time).When would you use collaboration?    


What do you think is important to consider when setting groups up for working collaboratively?





Making it Explicit:


Why this activity?


Why are you grouped with peers from different backgrounds?


Why do we use manipulatives?


How difficult was it to make sense of other groups’ Xmanian representations of the given numbers?


How can we structure mathematics discourse in the classroom?  What challenges are you likely to face in structuring discourse with young children?








For the Instructor:


Our current number system is an arbitrary system designed to represent amounts.  


Place value is a concept that emerges in order to represent large numbers.  How does this come about in the TCs’ group work?


Children’s first encounters with number systems may not be easy.  


Manipulatives can help render children’s learning of abstract concepts more concrete.


Mixed ability groupings can facilitate peer teaching and learning, if groupings are chosen wisely.


Instructions for group work need to be clear; materials should not be given before or during instruction giving unless they aid understanding of instructions.


The best way to engage pupils is through conducting a well-planned and engaging lesson.


Mathematics discourse can be conducted through the use of group work, presentations, and question and answer sessions.  [However, additional challenges may present themselves with younger children.  TCs can be asked to talk about this and how they would modify the pedagogy modeled by the instructor if they work with young children.]








Content:


Number System & Place Value





Pedagogy:


Group Work


Gallery Tour


Presentation





Making it Explicit:


Why this activity?


How does this activity help you think about ways of teaching place value in the classroom?


How difficult was it to perform addition/subtraction/multiplication/division using the number system you have invented?  





For the Instructor:


Children’s first encounters with number operations may not be easy.  Children’s unfamiliarity with the conventional number system during their first encounters is similar to TCs’ first encounters with this Xmanian number system.





Making it Explicit:





What take-away ideas do you get from this short reading?








For the Instructor:





Teachers’ personal backgrounds have an impact on student learning;


Many pupils live very different lives due to socioeconomic and cultural differences;


Making true bridges is difficult; more so if teachers do not value differences; 


Teachers should not work just within familiar contexts – we should look at the demographics of our pupils and innovatively engage different types of pupils. 











Content:


Equity





Pedagogy:


Think-pair-share


Group discussion


Whole class discussion





Content:


Number Operation





Pedagogy:


Problem Solving





Content:


Place Value


Writing a lesson plan





Pedagogy:


Problem Solving





Making it Explicit:


What strategies did you use when filling in your chart?


How could you help students who struggle with this game?


How could you use place value manipulatives with this game?


How would the game change if you used multiple dice?





For the Instructor:


This is a simple game but allows TCs to get more practice using place value in a game-like setting.  Additionally, it provides another point of entry for TCs to learn about place value and how it can be taught.  This is also a good lead-in to the use of lesson planning.  After playing a few rounds and sharing the results with the class, the Instructor can now move in to the main objective of the lesson – the importance of lesson planning.





If you chose to use two dice, the TCs will need to regroup (and possibly add) if someone rolls a sum greater than 9.  This adds an extra level of challenge and strategic thinking to the game.





For the Instructor:





Lesson plans are a way to get teachers into the 	habit of planning their lessons.


The various parts of a lesson plan help teachers 	to consider the different aspects of their lessons; 	the more thorough and careful the planning is, 	the higher chance of a good lesson.





For the Instructor:


Lesson plans help teachers prepare their lessons and give them confidence in delivering good lessons and achieving their learning objectives.  Hence, developing a good lesson plan is a useful skill.  How does one go about planning a lesson?  One way is for teachers to ask themselves three basic questions:		1. Where are your students going?


2. How are they going to get there?


How will you know when they’ve arrived?





Pedagogy:


Round Robin


Use spinner to determine spokesperson in the group


Video Poem/ story with music –





Pedagogy:


4 Stay 1 Stray


Literary Discussion





Pedagogy:


Individual thinking to generate ideas


Roving Reporter


Class discussion





Pedagogy Focus:





Jigsaw


Template for addition and subtraction strategies 


Literary discussion








For the Instructor:


We suggest having the TCs work in pairs partly in preparation to work with an instructor and partly to cut down on the number of lessons the class will need to sit through.  We realize that TCs may have trouble getting together with several classmates, which is why we suggest working in pairs.  If time is an issue or if it is preferable to have fewer lessons, the instructor may chose to put TCs into groups of 3 or 4.





Making it Explicit





Teachers are the key to effective use of technology in teaching and learning.


Technology, by itself, does not add value to teaching and learning.


Pedagogy and learning objectives must drive the use of technology, not the other way round.











Goal 3





Goal 2





EU2





EU1





Ideology





Enduring Understandings





Rationale





Goal 1





Lessons





Assignments & Assessments








�We realize that the next class of STEP students, who comprise the learners in this curriculum, is not formed yet since the course starts only this summer.  However, we think that they will share similar characteristics with the present class since the selection criteria have not changed.


� Problem solving is defined as the “cognitive process of understanding the conditions in the situation and using strategies or heuristics to apply previous experiences, facts and knowledge to resolve the situation” used by the “problem solver who accepts the challenge of undertaking a thinking journey to resolve a situation that has no clear path to the solution”.  [Source: Liu, Y. M. (2003). Primary School Students’ Academic Mathematics Achievement and Problem Solving Abilities. Unpublished masters dissertation. Nanyang Technological University, Singapore.]











� Baek,. (2005). How Does It Feel? Teachers Count On the Alphabet Instead of Numbers. Teaching Children Mathematics. Vol 12, No. 2. Society Of National Association Publications.
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