
 1 

EDCI 5784: Advanced Curriculum and Instruction in Middle School Mathematics, Grades 4-8 

CRN: 83579 

 

Fall Semester, 2018 

 

Karen Zwanch 

300-D4 War Memorial Hall 

(717) 951-5116 

kzwanch@vt.edu 

Jay Wilkins 

300-C War Memorial Hall 

(540) 231-8326 

wilkins@vt.edu 

 

COURSE INFORMATION 

General Aims 

 
 This course has several basic aims.  One is to deepen students' understanding of the mathematics 

taught in grades 4-8, including such topics as place value, base systems, fractions, decimals, proportions, 

probability, statistics, algebra, and functions.  Although the focus of this course is on content taught in 

grades 4-8 we will also investigate content from lower grades as a way of understanding children’s 

developmental patterns. It is essential that a teacher understand, for example, why we invert and then 

multiply when dividing by a fraction.  A teacher who understands the mathematics he or she is teaching is 

in a better position to address the questions children inevitably pose such as:  "When I multiply fractions 

like 1/4 x 1/2 why does the answer get smaller?  I thought things are supposed to get bigger when you 

multiply."  A teacher who understands the subject can better help children to make connections and to 

construct a more complete and accurate understanding of mathematics. 

 

 A second aim is to help students better understand how children's mathematical thinking 

develops.  The course will explore the psychology of mathematical learning.  It will examine children's 

intuitive mathematical knowledge, which serves as the basis for formal, school-taught mathematics.  It 

will focus on common learning difficulties.  For example, it explores common misconceptions (e.g., 

dividing always makes the answer smaller) and errors (e.g., 1/4 + 1/2 = 2/6). 

 

 The third aim is to discuss methods of teaching mathematics.  The course will examine different 

sets of beliefs about elementary mathematics programs and the practices that grow out of these 

viewpoints.  More specifically, it will examine a skills, a conceptual, and a problem-solving approach to 

mathematics education.  The course will review instructional recommendations made by the National 

Council of Teachers of Mathematics (2014) in the Principles to Actions: Ensuring Mathematical Success 

for All  and the instructional implications that stem from a psychology of mathematical learning.  In 

particular, the course will focus on an investigative approach to teaching mathematics—on how to use 

problems and inquiry for teaching mathematical content in a purposeful, interesting, meaningful, and 

thought-provoking manner.  The course is designed to model an active learning (student-centered) 

inquiry-based approach to instruction.   

 

 Another basic aim of the course is to cultivate a positive disposition toward teaching 

mathematics.  A key element of this is promoting more accurate beliefs about the nature of mathematics, 

mathematical learning, and mathematical teaching.  It is important for teachers to recognize that 

mathematics can be challenging and even interesting, fun, and rewarding to teach and to learn. 
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Textbooks 

Assigned readings will be made from the following text: 

 

HW:  Baroody, A. J.  (1998) Fostering children's mathematical power:  An investigative 

approach to K-8 mathematics instruction. Erlbaum Associates, Mahwah, NJ.   

 

NCTM: National Council of Teachers of Mathematics. (2014). Principles to Actions: Ensuring 

Mathematical Success for All. Reston, VA: Author. 

*This can be purchased from NCTM as an eBook for $4.99 

https://www.nctm.org/store/Products/(eBook)-Principles-to-Actions-(PDF-Downloads)/ 

Hard copies are also available through NCTM, Amazon, or other retailers, if you prefer. 

 

 

Useful Internet and E-mail resources 

Virginia Standards of Learning: < http://www.doe.virginia.gov/testing/index.shtml > 

 

Meeting Room and Time 

1:40 – 4:30, Thursdays in War Memorial 118. 

 

Office Hours  

 12:00 –1:30 Alternating Thursdays or by appointment. 

 

Religious Observances 

Should a class meeting or assignment conflict with a student's religious observances, please contact me to 

discuss alternatives.   

 

Accommodations Based on Disabilities (Services for Students with Disabilities Office [SSD]) 

If you need adaptations or accommodations because of a disability (learning disability, attention deficit 

disorder, psychological, physical, etc.), if you have emergency medical information to share with me, or if 

you need special arrangements in case the building must be evacuated, please make an appointment with 

me as soon as possible. My office location is 300D4 War Memorial Hall; please contact me to set up an 

appointment. 

 

Virginia Tech Honor Code 

The tenets of the Virginia Tech Graduate Honor Code will be strictly enforced in this course, and all 

assignments shall be subject to the stipulations of the Graduate Honor Code. For more information on the 

Graduate Honor Code, please refer to the Graduate School Constitution.  

Course Requirements  

1. Homework (20%) 

2. Two Exams (40%) 

3. Student Interview and Action Plan (20%) 

4. Mini-Lessons (20%) 

5. Attendance and Class Participation 

https://www.nctm.org/store/Products/(eBook)-Principles-to-Actions-(PDF-Downloads)/
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1. Study-Group Homework (20%) 

 

Students will form their own cooperative-learning groups of 3 to 5.  These teams will assume some of 

the responsibility for ensuring that all team members develop the competencies required by the 

course.  Questions, problems, and other assignments designed to promote understanding and problem-

solving skills will be assigned regularly (see HOMEWORK ASSIGNMENTS on pages 14 and 

following).  Working together on and discussing the assignments should help group members 

construct a better understanding of course material and facilitate problem-solving efforts. It is 

preferred that homework be submitted electronically via email or google drive, but a hardcopy may 

also be submitted at the beginning of class. The horizon content knowledge assignment will also be 

counted as two homework assignments – your written work is one assignment and your presentation 

is a second assignment (see attachment). 

 

 Study-group homework assignments will typically consist of two mathematical Problems and an 

additional Challenge problem to practice problem solving and Questions to Check 

Understanding/Writing or Journal Assignments to assess understanding of the class and reading 

materials. Study-groups may attempt as many challenge problems as they would like, but will be 

given credit for at most one. 

 

The lowest homework grade will be dropped.  As a matter of basic fairness, only group participants 

that actually contribute to the homework will be credited.  A student who is absent at group-work 

time or otherwise does not contribute to the group’s effort will receive a 0 for the homework.  This 

grade can be the homework grade that the individual drops.  Some suggestions for completing the 

study-group homework follow: 

 

• Read the questions before doing the reading assignment.  This will help you focus on what is 

important in each chapter of the text.  You can carefully read the other materials in the text 

chapters as the need arises. 

 

• Design the group routine to best meet your group’s needs.  There is no one correct way to run a 

group.  Homework due dates are on the course schedule so that meetings can be scheduled in 

advance. Some groups have found the following routine helpful:  Each group member works on 

the homework problems and questions individually before the group meeting.  During the group 

meeting solutions, strategies, and ideas are shared, differences are hammered out, and agreement is 

reached.  This routine helps to give all participants a chance to test their problem-solving skill and 

understanding.  Yet it provides a supportive environment for getting help and learning.  Note that 

this routine can also save valuable time together. 

 

• Group decisions should be unanimous, not simply a majority vote.  A unanimous decision forces 

each participant to listen carefully to what others—particularly dissenters— have to say.  

Remember, just because most people say its right, doesn’t make it so. 

 

• Everyone in the group should sign off on the homework before turning it in.  In some groups, the 

participants take turns writing up the homework.  Occasionally the recorder does not accurately 

summarize the views of the group.  Thus, it is important that the group check the write up to insure 

accuracy and agreement before the assignment is turned in. 
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2. Exam I & II (40%) 
 

 These exams will tap lecture material and the required readings.  Part of the exams will be completed 

in class and part of the exams will be take-home.  Exam I will cover the material in the first half of 

the course; the in-class portion of the exam will take place on 10/11 during class time.  Exam II will 

cover the material in the second half of the course; the in-class portion of the exam will take place on 

12/13, 1:40-4:30. Exams represent students’ individual work.  

 

3. Student Interview and Action Plan (20%) 

 Assignment details begin on page 6, and will be discussed as the assignment approaches. First part 

due 11/15 (data collection); Final part due 12/13 (action plan). 

 

4. Mini-Lessons (20%) 

Assignment details begin on page 9, and will be discussed as the assignment approaches. Each 

student will conduct two mini-lessons in class with a small group (9/20 & 11/15).  The lessons should 

embody an investigative approach to teaching mathematics. Lessons should involve “high-level 

tasks” (i.e., “procedures with connections” tasks, “doing mathematics” tasks). At least one lesson 

should use some sort of concrete manipulative. You can create your own tasks or activity, or choose 

tasks and activities from the text or other sources.  The length of the lesson will depend on the 

number of group members, but should only be about 15 minutes long. 

Attendance and Class Participation 

 To take into account participation, disposition, and nontraditional sources of input, the following will 

be considered in your final grade: 

Class Attendance. Attendance is required. Given the way the course is taught, attendance is 

crucial. The activities and discussion from class cannot be recreated. Thus, missing class greatly 

diminishes your experience in the course. 

 Class Participation. Active participation is essential for learning.  The frequency and quality of 

questions and contributions to class discussion are an important sign of active involvement and, 

thus, an important element to consider in assessment. 

Final Evaluation  

Final evaluation will be based on the professional judgment of the instructor: 

 A represents excellent work exceeding the expectations of the course.  

 B represents good work meeting all of the expectations of the course. 

 C represents below average work not meeting the expectations of the course. 

 D represents poor work. 

 F  represents unsatisfactory work. 

As a rule of thumb:   

A = 93-100%; A- = 91-92; B+ = 87-90%; B = 84-86; B- = 80-83; C+ = 77-79%; C = 84-86;   

C- = 70-73; D = 60-69%; F = 0-59%. 
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EDCI 5784: 

ADVANCED CURRICULUM AND INSTRUCTION IN MIDDLE SCHOOL MATHEMATICS, 

GRADES 4-8 

 

TENTATIVE SCHEDULE, FALL 2018 
 

Date  
Topic 

In-Class Activities 

Assignments Due 

Soft Deadlines 

8/23 1. Mathematics, Children, and Teaching  

8/30 2. Problem Solving Homework #1 

9/6 3. 
Models of Addition, Subtraction, 

Multiplication, and Division 
Homework #3 

9/13 4. 
Alternative algorithms 

Mini-Lesson #1 Peer Conference 

Mini-Lesson #1 

Standard & Activity; 

Homework #5 

9/20 5. 
Rational Numbers and Common Fractions 

Mini-Lesson #1 

Mini-Lesson #1 

Planning 

9/27 6. 
Fractions Knowledge 

 
Fractions Homework 

10/4 7. 
Fraction Arithmetic 

HCK Situation Selection 

Mini-Lesson #1 

Revised Planning & 

Reflection; 

Homework Revisions 

HCK Situation (Steps 

1 and 2) 

10/11 8. Exam 1 
Take home portion of 

exam 1 

10/18 9. 
Fraction Arithmetic 

HCK Group Time (Complete Step 3) 
Homework # 

10/25 10. Decimals Homework # 

11/1 11. Algebra 
HCK Individual 

Writing (Step 4) 

11/8 12. 
Probability and Statistics 

Mini-Lesson #2 Peer Conference 

Mini-Lesson #2 

Standard & Activity; 

Homework # 

11/15 13. 
Mini-Lesson #2 

HCK Group Work Time (Prepare Step 5) 

Discussions about Student Interviews 

Mini-Lesson #2 

Planning 

Student Interviews 

11/22  Thanksgiving, No Class  

11/29 14. 
Fraction Manipulative Review 

HCK Presentations 

HCK Project Due 

(Steps 1-5) 

12/6 15. Reading Day 

Mini-Lesson #2 

Revised Planning & 

Reflection; 

Homework Revisions 

12/13  Exam 2: 1:40-4:30 Student Action Plan 
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Child1 Interviews and Action Plan: Overview 

 

Each student will interview a child in grades 4-8 on two occasions, for a total of approximately 

45 minutes. The purpose of each interview is to try to assess the students’ fraction schemes and 

operations. After completing the interviews and discussing the interview data with peers during 

class, write a two to three page (double spaced) student action plan. The details are as follows. 

1. Before the first interview: 

a. Select a child in grades 4-8. This can be a family friend, child from your current 

field placement, etc., and arrange two times when you can interview the child. 

The interview should take place in a quiet setting where the child is comfortable 

(i.e., not in front of their classmates). If you are doing these interviews during the 

school day, obtain permission from your cooperating teacher and the child’s 

classroom teacher. If you are doing these interviews outside of the school day, 

obtain permission from the child’s parent. 

b. Identify tasks from the fractions packet that you will ask the child in the first 

interview. If the child answers questions quickly and easily, what more 

challenging questions might you pose? If the child struggles significantly, what 

simpler questions might you pose? What follow up questions might you ask the 

child? 

2. During and after the first interview: 

a. Make notes about what tasks the child was successful at solving and what tasks 

the child was unsuccessful at solving. What fraction schemes and operations do 

you hypothesize the child has constructed or not constructed? 

3. Before the second interview: 

a. Plan your second interview by adjusting your fraction tasks. You should have a 

good ideas at this point what the child may or may not be able to do, but it is still 

a good idea to plan accommodations to the tasks as you did last time. 

4.  During and after the second interview:  

a. Make notes about what tasks the child was successful at solving and what tasks 

the child was unsuccessful at solving. What fraction schemes and operations do 

you hypothesize the child has constructed or not constructed? If this is different 

from your hypotheses after the first interview, why? 

5. During class on 11/15, come prepared to discuss where you are in the interview process 

and what you have learned about your child thus far. 

6. Write an action plan. This is what you will turn in. Details are provided on pages 7-8.

                                                      
1 For clarity, you are the student and the interview participant is the child  
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Child Interviews and Action Plan: Action Plan Description 

 

An action plan is a document that is written to help others understand a child’s strengths and 

weaknesses, and to tell them how they can help the child improve, or to describe how you will 

help the child improve. Your action plan will be written about the child you interviewed. It 

should be two to three pages (double spaced), and should include a summary of the fraction 

schemes and operations you hypothesize the child has constructed, two to three appropriate 

learning goals for the child, and activities, games, or specific tasks that you think would help the 

child improve their fractions knowledge. 

 

Grading: Your action plan is worth 20% of your overall grade, and will be graded based on the 

following rubric (Page 8).
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Child Interviews and Action Plan: Rubric 

 

Criteria Low Quality Medium Quality High Quality Score 

The student writes 

hypotheses about what 

fraction schemes and 

operations the child has 

constructed. 

Evidence is not provided, 

or does not align with the 

student’s hypotheses. 

Evidence is provided from 

one interview, and/or in 

support of only some 

hypotheses. 

Evidence is provided from 

both interviews, and is 

given in support of all 

hypotheses. 

(6) 

The student identifies 

learning goals for the 

child. 

Learning goals are not 

identified, not related to 

state or national standards, 

or are not appropriate. 

One learning goal is 

identified, and is related to 

state or national standards. 

The learning goal is 

appropriate. 

Two to three learning 

goals are identified, and 

are related to state or 

national standards. The 

learning goals are 

appropriate. 

(5) 

The student identifies 

appropriate follow-up 

actions that can be taken 

by others to help the child. 

Activities are not 

provided, or are not 

appropriate for the 

learning goals identified. 

Activities are provided, 

and somewhat align with 

the learning goals. 

Activities are provided, 

and closely align with the 

learning goals. 

(6) 

The action plan is 

professional and written in 

a language that is 

appropriate for non-

educators. 

The names of fraction 

schemes and operations 

are used incorrectly. 

The names of fraction 

schemes and operations 

are used, but they are not 

clearly described in 

language that non-

educators can understand. 

The names of fraction 

schemes and operations 

are used, but they are 

clearly described in 

language that non-

educators can understand. 

(2) 

The action plan is two to 

three pages in length. 

  Attaching activities to the 

action plan will not be 

counted against your page 

length, but the activities 

should be described 

clearly in your action plan.  

(1) 

Total Score    (20) 
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Mini-Lessons: Overview 

 

Teach an investigative mini-lesson (10-15 minutes) to a group of your peers. Prior to teaching 

this lesson, you will engage in a pre-conference meeting with one of your peers and will submit 

an outline of your lesson to the instructor via email. Following the lesson, you will write a one to 

two page, double spaced reflection of the lesson, which will be submitted to the instructor via 

email. All forms for your completion are attached. The schedule will be the following: 

1. Two weeks prior: As part of homework for next week, identify the standard you would 

like to teach for your mini lesson, and an activity that you think would support that 

standard. Bring the standard and activity to class one week prior (page 10, items 1&2). 

2. One week prior:  

a. Come to class with your standard and activity for your mini-lesson. With your 

partner, you will complete the investigative lesson planning guidelines and 

brainstorm ideas for implementing your mini-lesson during the next class AND 

for how this mini-lesson fits within a broader lesson or unit. 

b. Email your investigative lesson planning guidelines to the instructor following 

your in class peer conference (page 10). 

3. Prior to teaching the mini-lesson: Incorporate the feedback provided by the instructor in 

response to your investigative lesson planning guidelines. 

4. Teach your mini-lesson during class, and have fun! 

5. Homework due within two weeks:  

a. Submit your final version of the investigative lesson planning guidelines to your 

instructor via email (page 10). 

b. Submit a one to two page (double spaced) reflection on your mini-lesson. This 

will incorporate your peers’ feedback to your lesson as well as your own 

reflections, and should address two or more of the guided reflection questions 

(page 11).   
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Mini-Lessons: Investigative Lesson Planning Guidelines 

 

Complete questions one and two PRIOR to your peer conference. Complete questions three and 

four DURING your peer conference, and submit it to your instructor via email during or after 

class. REVISE all questions and submit them to your instructor via email within two weeks of 

teaching your mini-lesson. 

 

1. Standard: 

 

 

 

2. Activity (Write a brief description and/or attach a copy): 

 

 

 

 

3. Where does your activity fit within an investigative unit? The following are rough 

guidelines for the possible form of an investigative lesson or unit. Identify where your 

activity fits in the structure and write a brief (1-5 sentences) description of how the 

broader unit or lesson might address each of the stages in the structure. 

a. The activity introduces a concept through investigation or discovery of 

mathematical concepts (e.g., patterning, grouping, reading stories, investigating 

real world phenomena, etc.) 

b. The activity sustains inquiry through the use of manipulatives, discussion, 

technology, tasks of high cognitive demand, etc. 

c. The activity provides an engaging opportunity for students to refine their 

mathematical skills (e.g., games, group structures promoting positive 

interdependence, etc.) 

d. The activity promotes the connection of ideas (connection of mathematical ideas, 

or interdisciplinary ideas). 

e. Other:  

 

4. Which of the mathematics teaching practice(s) does your lesson address? Identify how 

your activity addresses at least one of the mathematics teaching practices and write a 

brief (1-5 sentences) description of how the teaching practice is addressed.  
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Mini-Lessons: Guided Reflection Questions 

 

In one to two pages (double spaced) address at least two of the questions listed below. Submit 

this reflection within two weeks of your mini-lesson. A reflection should not outline or detail the 

steps of your lesson. A reflection should include your thoughts on the lesson’s success, why it 

was successful, and what would improve its success next time. Submit this to your instructor via 

email within two weeks of teaching your mini-lesson. 

 

1. Did your lesson provide students with the opportunity to investigate in a mathematical 

concept? Why or why not? 

2. How did your lesson support students’ learning of the identified standard?  

3. How could you improve your lesson to better support students’ learning of the identified 

standard? 

4. What suggestions from your peers might help you make the lesson more investigative or 

successful? 

5. Did any of your peers responses, questions, or actions during the lesson surprise you? 

How did this help you be better prepared to teach this lesson to students? 
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Horizon Content Knowledge Assignment: Overview 

 

1. INDIVIDUALLY, identify a mathematical situation relevant to fourth through eighth 

grade mathematics. This can be a surprising question or comment that a student has 

made, or it can be a topic that you find perplexing or would find difficult to introduce to 

students or teach.  

2. Write a maximum one page summary (double spaced) of the situation.  

a. If it is a student’s question, include details about when the question occurred, why 

you think the question arose, etc.  

b. If it is a mathematical topic that you find perplexing, include a summary of your 

understanding of the topic, and what about the topic perplexes you.  

c. Include the grade level and any relevant grade level standards 

3. AS A GROUP, select and analyze the topic, then address the following: 

a. Why do you think this situation arose? 

b. What mathematical content knowledge do students need to develop (present)? 

c. What future mathematical content knowledge does this situation influence?  

d. What past mathematical content knowledge influenced this situation? 

4. Each group member will write a one to three page (double spaced) summary of either the 

past, present, or future mathematical content knowledge that influences the situation. The 

summary may include: 

a. relevant content standards,  

b. how the content standards are connected to one another,  

c. what misunderstandings may have led to the situation (past),  

d. what misunderstandings may result if the situation is not resolved (future),  

e. how as a teacher you can influence students’ understanding of the situation (in the 

past, present, or future) 

5. AS A GROUP, you will present your situation to the class on 11/29 (15 minutes 

maximum). In this presentation, the group should summarize the situation, and then each 

group member should present their own summary (past, present, or future). The 

presentation should be presented professionally, and should include a visual aid for the 

class. 
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Horizon Content Knowledge Assignment: Grading 

Your written work and presentation will be graded individually, not as a group. The written assignment will be counted as one 

homework assignment (10 points) and the presentation will be counted as a second homework assignment (10 points). These 

homework grades cannot be dropped if you do not complete them. 
 

 

Does your presentation or 

writing clearly… 

Yes Partially No Presentation Writing 

Identify relevant content 

standards and connect 

them to each other and 

the situation? 

   (2) (2) 

Identify how 

misunderstandings may 

have arisen (past or 

present) or may arise 

(future)? 

   (3) (3) 

Identify appropriate 

teacher moves to mitigate 

students’ 

misunderstandings and 

increase learning? 

   (4) (4) 

      

Professional presentation    (1) (1) 

Total Score    (10) (10) 

Comments on Presentation: 
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Scoring Rubric for Homework 

 

10 =  Represents excellent work exceeding the expectations of the assignment; very few errors. All 

questions answered with complete explanations or pictures as well as a discussion of process. 

  9 =  Represents good work meeting the expectations of the assignment. All items answered, but a few 

of the items need attention--more explanation, further detail, discussion of the process. 

  8 =  Represents good work but several of the questions were incompletely or incorrectly answered. 

  7 =  Represents below average work...many of the questions were incompletely or incorrectly 

answered. 

  6 =  Most of the questions need attention. 

1-5 = Unsatisfactory work. 

 

Halves may be used (e.g., 9.5) when work does not fall clearly within one of the categories.  I encourage 

you to rework homework assignments for which you can receive a higher score.  

 

 

 

 

When writing up Problem Solutions, the answer is only a small part of the solution. Include in your 

write up a few sentences about the process that your group members went through to solve the 

problem, for example, ideas that didn't work. For your solution, you should clearly state the 

solution and explain how you know that it is complete and correct. If you only have a partial 

solution you should give that; if you were able to generalize your solution you should provide these 

general results.  
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ASSIGNMENTS 

 

Note: + Indicates Challenge Problem or Question--Choose one of two. 

   

1. Mathematics, Children, and Teaching 

Read:  Baroody, Preface and Ch 0 (Prologue);  

Principles to Actions, pp. 7-24 

 

1. Circle the letter of any statement that, according to Fostering Children's Mathematical Power, is true.  

Change the underlined portion of any false statement to make it true. 

 

a. Affect involves feelings but not beliefs and attitudes. 

 

b. Many teachers have a negative disposition toward mathematics because they lack mathematical 

ability and, thus could not understand school mathematics and chronically poorly in it. 

 

c. Innate ability (as measured by a culture-free IQ test) is a better predictor of children’s 

 mathematical achievement (as measured by school grades) than is their effort (as 

measured by teacher ratings). 

 

d. Unreasonable and debilitating beliefs about mathematics and mathematics learning usually begin 

about fourth grade when the mathematics curriculum becomes more challenging. 

 

e. Beginning the school year with a math game is probably not a pedagogically sound practice. 

 

2.  According to the Anxiety Model, which of the following statements accurately reflects the 

relationship between anxiety and irrational belief?  Circle the letter of any correct statement. 

 

a. Anxiety is the direct cause of unreasonable beliefs. 

b. Unreasonable beliefs are the direct cause of anxiety.  

c. Anxiety arises independently of unreasonable beliefs. 

d. Anxiety can indirectly reinforce unreasonable beliefs. 

 

3. A student noted in her journal, I feel scared to raise my hand to ask questions in class. Analyze this 

student’s difficulty in terms of the Anxiety Model. (a) According to this model, what is the source of 

her fear?  (b) According to the model, how should a teacher respond so as to help the student conquer 

her fear?  Give a specific example?  Give a specific example. 

 

4.  Gunnar is so afraid of making a mistake, he refuses to answer questions in class or do his homework. 

According to the Anxiety Model, a teacher should take which of the following courses of action?  

(Circle the letter of any correct choice.) 

 

a.  Do not ask Gunnar questions in class or give him homework, that is, do not put Gunnar in any 

anxiety-creating situations. 

 

b.  Ask Gunnar very simple questions so that he can experience success and be praised for his 

success 

 

c.  Praise Gunnar for any effort he shows, even if it is just writing his name on a homework paper. 
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d.  Point out analogies that counter perfectionist beliefs (e.g., although baseball players strive to get a 

hit every time at bat, they are delighted with 3 hits for every 10 times a bat). 

 

e.  Give Gunnar an ultimatum, either he contributes in class and complete his homework or her loses 

recess. 

 

f.  Promise Gunnar a prize every time he answers a question in class or completes a homework 

assignment. 

 

g.  Note that mistakes are a natural part of learning.  They can help us learn. 

 

h.  Tell Gunnar that big brave boys are not afraid of a wimpy thing like math. 

 

Problem: The Horse Problem—You buy a horse for 50 dollars, then you sell it to a friend for 60 dollars, 

you later buy it back for 70 dollars, and then you sell it to another friend for 80 dollars. Are you going to 

make money, lose money, or break even? How do you know? 

 

Problem: A Winning Strategy for Equal Nim--Equal Nim is played with two rows of objects or drawn 

circles.  The figure below shows four circles in each row, but there could be any number of items in the 

rows. On their turns, players may choose either row and must delete at least one item in the chose row.  In 

other words, on her turn, a player may delete as many items as she wishes from one of the rows.  The 

player w ho eliminates the last item wins (e.g., a player who eliminates the last two items would win). (a) 

Devise a winning strategy for Equal Nim.  (b) Some children may want to play these games with 

beaucoup items in the rows.  Is this a good idea when you are trying to find a winning strategy?  Why or 

why not?  Does it matter whether there are an odd or an even number or items in each row. 

 

o  o  o  o  o  o 

o  o  o  o  o  o 

 

+Problem: A Winning Strategy for Other Nim Games--Unequal Nim is played exactly like Equal Nim 

except that the two rows begin with an unequal number of items (see Figure A below).  Odd Equal Nim is 

likewise played exactly like Equal Nim except that there are an odd number of rows.  Figure B below 

illustrates the games with three rows.  Find a winning strategy for each of these Nim variations.  Consider 

how what you know about Equal Nim may help. 

 

Figure A. o    o   o   o   o   o  Figure B. o   o   o   o 

  o    o   o   o        o   o   o   o    

  o   o   o   o 

 

 

 

Individual Writing Assignment  

Analyze your own experience with mathematics instruction.  What aspects of it made you or others you 

knew anxious or fearful?  As a teacher, how could you change these aspects of mathematics instruction so 

that your students will develop a positive, rather than a negative, disposition toward mathematics? (Each 

member of the group should answer these questions individually and attach to the homework 

packet). 
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2. Mathematics, Children, and Teaching (continued) 

Read:  Baroody, Chapter 1; 

 

1.  Circle the letter of any of the following statements that according to Fostering Children's 

Mathematical Power is true. 

 

a.  Primary-level children, particularly, bring little or no mathematical knowledge to school and, 

hence, are essentially helpless to solve problems on their own. 

b.  Systematic errors, such as counting “…twenty-eight, twenty-nine, twenty-ten” are clear evidence 

that children actively construct knowledge.  

c.  Research suggests that children have limited attention spans and can take in new information for 

only a short period of time.  

d.  Using rewards such as happy faces and stars is essential, because children come to school with 

little or no interest in exploring mathematics.  

e.  Teachers should encourage students to invent their own procedures as well as re-discover 

procedures. 

f.  Games are useful for practicing skills but not for teaching concepts. 

g.  A useful instructional technique is to begin lessons with a question or a problem. 

h.  A goal of the investigative approach is routine expertise. 

i.  Unlike the skills approach, the investigative approach focuses on the processes of mathematical 

inquiry and the learning of content. 

j.  The investigative approach focuses on the meaningful memorization of facts, rules procedures, 

and formulas. 

k.  Like a whole-language approach to reading, the investigative approach is a top-down approach, 

begins with a relatively complicated task and teaches basic skills as they are needed.  

l.  Unlike planning a lesson based on the problem-solving approach, planning a lesson based on the 

investigative approach begins by considering content objectives  as well as process objectives. 

m.  With the investigative approach, a teacher would posed a problem and show the students how it 

could be solved using manipulatives. 

n.  A teacher should avoid creating cognitive conflict. 

o.  In a world that increasingly depends on information and technology, efficient knowledge of 

computational facts and procedures is more important than ever. 

 

2.  Teachers were asked to complete the phrase, “To me math is …”For each response below, identify 

which of the following conception of mathematics it best fits:  mathematics as skills, mathematics as 

a network of skills 

 and concepts, or mathematics as a way of thinking.  Briefly justify your choice. 

  

 a. … learning basic procedures that one will and use throughout his/her entire life. 

 

 b. … a way to solve problems 

 

 c. … a subject that takes a great deal of … memorization [by rote.] One must perfect the 

  [procedures] being taught in order to achieve the right answers.  

  

 d. … a way of looking at things and making sense of them. By finding patterns, other 

  answers can be found.  Math is an essential tool in daily life. 

 

 e. … understanding procedures so that they can be effectively applied to both familiar and 

  unfamiliar everyday situations. 
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3. In comparison to memorizing mathematics by rote, meaningful memorization of related mathematical 

facts and ideas is (circle the letter of each of the following statements that is true): 

 

 a. more difficult to achieve 

 b. more likely to be remembered 

 c. more likely to make learning new material easier 

 d. more likely to be useful when solving problems 

 e. less likely to require review 

 f. less time consuming in the long run 

 g. more likely to foster a positive disposition toward mathematics 

  

4. The table below compares the skills approach, the conceptual approach, and the problem-solving 

approach in terms of the following categories:  aims, focus, roles of the teacher and the students, 

organizing principle, and key instructional methods.  If a fourth column were added to the table for 

the investigative approach, what would each category just listed say? 

 

Three Approaches to Teaching Mathematics 

 

 

Skills Approach 

 

 

Conceptual Approach 

 

Problem-Solving Approach 

 

Aim: To foster mastery of basic 

skills. The memorization of 

arithmetic and geometric facts, 

rules, and procedures. 

 

 

Aim: To foster understanding, 

meaningful memorization of 

facts rules, formulas, and 

procedures 

 

Aim: To foster mathematical 

thinking, the ability to conduct 

mathematical inquiry 

 

Focus: Procedural content (e.g., 

how to divide with fractions) 

 

Focus: Conceptual content (e.g.,  

why you invert and multiply 

when dividing fractions) 

 

 

Focus: Processes of 

mathematical inquiry: problem 

solving, reasoning, and 

communicating. 

 

 

Roles: Teacher directed; 

students passive and dependent. 

 

Roles: Teacher directed; student 

active and semi-independent. 

 

Roles: Teacher guided; student 

active and relatively 

independent. 

 

Organizing principle: 

Sequential instruction based on 

a hierarchy of skills, build from 

simplest to most complex skills 

(bottom-up). 

 

Organizing principle: 

Sequential instruction based on 

the readiness of students to 

construct under-standing 

(bottom-up). 

 

Organizing principle: Posing 

problems that are neither too 

simple nor too difficult, whether 

or not students have received 

formal instruction on the content 

involved (top-down). 

 

Methods: Direct instruction; 

Primarily teacher talk; Practice 

with an emphasis on written 

worksheets; Little or no use of 

manipulatives. 

 

Methods: Direct instruction 

supplemented with guided 

discovery-learning Teacher 

uses, e.g., meaningful analogies 

and concrete models to explain 

 

Methods: Student discussion of 

problems, solution strategies, 

and answers; Content instruction 

done incidentally as needed 

Children use manipulatives to 
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procedures; Teacher 

demonstrates concrete to model; 

children imitate. 

invent their own concrete 

procedures or to justify their 

conclusions. 

 

5.  Eddie did not understand the multi-digit addition renaming procedure.  For example, for 38 + 27, he 

got an answer of 515.  Circle the one strategy below that best illustrates the investigative approach 

recommended by Fostering Children's Mathematical Power? 

 

a.  Provide no feedback or correction.  Allow him to continue making the error, because sooner or later 

he will discover for himself what he is doing wrong. 

b. Provide feedback and correction.  Note that the answer is incorrect and point out to him how to do 

the procedure correctly using base-ten blocks. 

c. Do not provide feedback but create cognitive conflict.  Ask him if his answer makes sense or have 

him compare this answer to others. 

d. Do not provide feedback but provide correction. Simply show him how to do the procedure 

correctly using base-ten blocks, thus, accentuating the positive. 

 

 

6. Combining a collection of ten marbles with another collection of ten marbles (•••••••••• + ••••••••••) 

would be represented as the following number sentence in base ten:  10 + 10 = 20.  (a) How would this 

situation be represented with base four blocks?  (b) How would it be represented as a number sentence in 

base four? 

 

7. In class, we worked with base four.  Apply what you have learned to the questions below involving 

base five. 

 

a. How would the following quantities be written in base five? 

(i) ooo (ii) ooooo (iii) ooooo (iv) ooooo (v) ooooo (vi)

 ooooo 

     oo  ooooo  ooooo 

 ooooo 

         oo 

 ooooo 

          

 ooooo 

b. Translate the following numerals written in base five into base ten numerals:   

(i) 145; (ii) 205; (iii) 1415; (iv) 1,0015. 

 

c. The expression to the right is written in base five.  Determine the answer and write it in 

base five.  Justify your answer by explicitly showing how the problem could be 

modeled with base-five blocks. 

1025 

-345 

 

*Problem: Sum to 100.  What is the sum of the numbers 1 to 100?  The obvious solution procedure 

(summing all the numbers) is most cumbersome.  Try to find a shortcut.  Hint: Consider a similar but 

smaller problem like the sum of the numbers 1 to 4 and 1 to 10.  Play with summing the numbers in 

different ways.  Is there anything you notice? Describe a shortcut for summing numbers 1 to 'any number.' 

 

*Problem: Cutting Sidewalks. Consider a square or a rectangular section of a sidewalk.  What is the 

greatest number of pieces it could be cut into with one straight line?  Two?  Three?  Four?  Complete the 
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table below.  Then consider the relatively difficult cases of using five and six straight lines. Find a 

shortcut for determining the number of pieces created by any number of lines? 

 

 Number of straight lines 1 2 3 4 5 6 … n 

 Greatest number of pieces         

 

+Problem: Five-Color Grid.  Astoria wanted to make a patchwork table cloth using five squares of red 

material, five squares of orange material, five squares of yellow material, five squares of green material, 

and five squares of blue material.  Astoria wanted each row, column, and diagonal to have five different 

colors.  How could she sew the 25 squares of material together to accomplish this? 

 

+Problem: The Garden Plot.  Francesca has a garden plot that measures 8 feet by 10 feet.  If she plants 

strawberry plants at least 1 foot apart, what is the maximum number of strawberry plants can she plant in 

her garden?  

 

 

 

Individual Writing Assignment 

At Parents’ Night, you proudly outline to the parents of your class the main goals of your mathematics 

program, solving problems, reasoning, communicating, and under-standing (making connections).  A 

parent stands up and announces, “I read an article that said it was time that we got back to teaching the 

basics, memorizing arithmetic facts and procedures, because too many kids can’t do simple arithmetic.  

Why are you teaching my kid all this other stuff he won’t need rather than the basic skills he will need?”  

Develop an argument that will convince parents that the investigative approach, which focuses on 

mathematical processes and understanding, is a better way of teaching mathematics than is the skills 

approach.  (Note that such an argument should also be useful with traditional colleagues and supervisors 

who are skeptical of change).  Share  your arguments with your group.  Afterward, refine your 

argument. 

(Each member of the group should develop an argument and attach to the homework packet). 

 

Individual Journals (Optional/Nongraded) 

 

Address the following questions:  What are your goals for this course?  What specific aspects of 

mathematics teaching would you like the course to address?  Do you have any general or specific 

questions about teaching mathematics? 
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3. Problem Solving 

Read:  BAROODY:  Unit 2.1 in Ch 2; 

Principles to Actions pp. 24-41 

 

Circle the letter of any of the following statements that, according to Fostering Children's Mathematical 

Power, is true.  Change the underlined portion of any false statement to make it true. 

 

a.  A problem is defined as a task for which a child does not have a readily available answer. 

b.  Mr. Haber posed a rate word problem to his class.  Alvin, unready for such a problem, felt 

overwhelmed and gave up. This word problem would be classified as a problem for Alvin. 

c.  Problem-solving heuristics should be introduced in the context of guided practice, e.g., explain to 

students how drawing a picture can be helpful and then give them several problems to illustrate 

your point. 

       

Group Writing Assignment 
A colleague says “I want my students to learn problem-solving heuristics so that they can be better 

problem solvers.  Should I spend a couple of class periods explaining and illustrating heuristics?”  What 

advice would you give the colleague?  

 

Problem: A Strange Social Studies Assignment. Tracy was given an unusual assignment by her social-

studies teacher.  She was to read 1/3 of the pages on Monday, 1/4  of the remaining pages on Tuesday, 2/5 

of the then-remaining pages on Wednesday, and 1/8 of the then-remaining pages on Thursday.  On Friday 

she read the final 63 pages.  How many pages did Tracy read altogether?  

 

Problem: How Many Games Did You Say We Have to Play? The rage at Chaos Middle School was a 

new “mind: game called Easy Money in which two players take the role of S&L Bank officials trying to 

outwit bank regulators and treasury agents so as to amass fortunes for themselves.  Herbert, president of 

the Easy Money Club, proposed a tournament.  Vinnie, a compulsive Easy Money player, recommended 

that all 160 members of the club play each other.  The player who amassed the greatest number of wins 

would be crowned the champion.  Herbert asked, how many games such a tournament would require?  

How many games would the 160 members of the Easy Money Club have to play if each member played 

all of the other member once? 

 

+Problem: Mystic Rose. The book, Problems with Patterns and Numbers (Shell Centre for Mathematical 

Education, 1984) presents an interesting problem called Mystic Rose.  Picture a circle with 18 points 

drawn on its circumference. If every point is connected to each other point with a straight line how many 

straight lines are there altogether? 

 

+Problem: Even-Man Out. Any number of people can play Even Man Out.  Put out a row of chairs equal 

to the number of people playing. Contestants line up 10 yards away from the row of chairs.  At “Go,” 

contestants rush to take a chair.  The judge begins with the first chair in a row and counts, “Odd.”  The 

next chair is counted, “Even,” and the contestant in that chair is out of the game.  The third chair is 

counted, “Odd.”  The fourth chair is counted, “Even,” and the contestant in the chair is out of the game.  

The same pattern is used to count the remaining chairs.  The judge then recounts the row of remaining 

contestants, picking up the count where she left off. This process is repeated until there is only one 

contestant – the winner –left.  For example, if five players started the game, the first, third, and fifth chair 

would be labeled “odd.”  The second and fourth chair would both be labeled “even” and eliminated, 

leaving the third player (labeled “odd”) as the winner.  (a) Who will win if there are 37 contestants?  (b) 

Who will win if there are 513 contestants?  (c) How can you predict the winner given any number of 

contestants? 
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4. Reasoning and Communicating/Fostering Connections 

Read:  Baroody Sections 2.2 & 2.3 in Chapter 2 and Section 3.1 in Chapter 3; 

 

“Selecting and Creating Mathematics Tasks: From Research to Practice” and “Thinking through a 

Lesson: Successfully Implementing High-Level Tasks” 

 

1.   Circle the letter of any of the following statements that, according to Fostering Children's 

Mathematical Power, is true.  Change the underlined portion of any false statement to make it true. 

 

a.  After discovering the Fibonacci pattern (a term is the sum of the two previous terms), Ipsi 

concluded that the next term in the sequence 1,1,2,3,5,8 must be 13.  Concluding the next term 

must be 13 is an inductive inference. 

 

b.  A child discovers a rule for adding single-digit expressions like 7+1, 1+8, and 9+1.  Not realizing 

the rule applies to multidigit expressions he then computes 17+1 and discovers it also applies to 

larger expressions as well.  Discovering that the rule applies to multidigit expression is an 

example of intuitive reasoning. 

 

c.  Playing 20 questions, a child asks "Is it an animal?" Told no, the child dismisses the category of 

famous people and focuses on another category: minerals. The child is using deductive reasoning. 

 

2.   Mrs. Perkie gave her first graders the following word problem. 

 

Dirty Dogs (K-12) Ruffus the dog muddied nine rugs in the morning and six rugs in the 

afternoon.  How many rugs did he muddy altogether? 

 

Ginger did not know the answer, but she knew how to get it.  She tried using her fingers but did not 

have enough.  Ginger then tried another familiar strategy; she put out 9 blocks and 6 blocks and 

counted all blocks.  For Ginger, was this word problem an exercise, a problem, or an enigma?  Briefly 

explain why? 

  

3. Mr. Adams played Guess My Shape with his second grade.  He created a shape on a geoboard.  The 

first group to create congruent shape (same-sized shape) on its geoboard won.  On their turn, a 

group’s member could pose a question that could be answered ‘yes’ or ‘no.’  The first group made a 

triangle on its geoboard and asked Mr. Adams “Is this the shape you made?” When Mr. Adams 

answered, “No,” the second group made a square and asked the same question.  When Mr. Adams 

again responded, “No,” the third group switched tactics and asked if his shape had 5 nails in the 

middle (5 nails not touched by rubber bands).  What is the problem with these students’ questions? 

What should Mr. Adams encourage his students to do? 

 

4. Miss Brill asked her class to make a Venn diagram showing the relationship of all boys, all girls, and 

all people with freckles.  Evaluate Andy’s solution show below.  Is it satisfactory?  Why or why not? 
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5. Miss Brill instructed her class to make a Venn diagram illustrating who had visited Springfield, who 

had visited Chicago, who had visited both Springfield and Chicago, and who had visited neither.  

Rodney noted that four loops would be needed, one for each category mentioned.  Andy commented, 

“No, knothead, you need three, one for Springfield, one for Chicago, and one for both.”  Excluding 

the rectangle to define the universal set (all the students in the class), how many circles are needed, 

four, three, or what? 

 

6.  Answer the following true-false questions.  Circle the letter of any statements that, according to the 

text is true. Change the underlined portion of any false statement to make it true. 

 

a. Informal mathematics is based largely on direct perception or appearances. 

b. Informal mathematical knowledge provides a basis for assimilating formal instruction at the 

primary-level but not intermediate level. 

c. A key reason for learning difficulties is a gap between the teacher’s instruction and textbook 

assignments. 

d. If follows from the principle of assimilation that meaningful learning is most likely to occur when 

information is moderately novel. 

e. It follows from the principle of assimilation is that children are most attentive to lessons that 

involve highly unfamiliar information. 

f. using a variety of examples and non-examples can be a helpful tool in implicitly inducing the 

critical attributes  but not explicitly defining them. 

g. In the skills approach, teachers use manipulatives to help explain or justify a procedure, whereas 

in the conceptual approach, children are encouraged to use manipulatives to strategies or to 

justify their position. 

h. Standardized tests are inadequate to diagnose difficulties because they fail to focus on process.  

i. Assessment should focus on product (the answers children produce).  

j. In general, performance assessment or verbal assessment is more likely to reveal process 

information than is written assessment. 

 

7. Mathematical understanding can best be characterized as (circle the letter of one of the following:                      

(a)  a sudden insight; (b) an intuition; (c) a connection; (d) an ablation; (e) a deduction 

 

8. Judi was excited about what she had discovered while helping her father tile the floor of their family 

room. “Miss Brill,” she explained, “did you know that as the perimeter of a rectangle increases, it area 

increases. I can prove it, see.” On the chalkboard, Judi illustrated the two areas of the family room she 

helped tile (see the figures below). 

 

 6’  8’  

boys girls 

People 
w/ 

freckles 
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5’ 

 

 

 

 

5’ 

  

 Perimeter = 5’ + 6’ + 5’ + 6’ = 22’ 

Area = 5’ x 6’ = 30 sq. ft. 

Perimeter = 5’ + 8’ + 5’ + 8’ = 26’ 

Area = 5’ x 8’ = 40 sq. ft. 

 

Miss Brill had never considered the relationship between perimeter and area, but it seemed obvious 

now that Judi had pointed it out. “Good for you—that makes a great deal of sense,” the teacher noted. 

“Class, Judi has made a very interesting discovery that I’d like her to share with you.” 

  

a.  Judi used what type of reasoning to arrive at her conclusion about the relationship between the 

perimeter and area of a rectangle? Briefly justify why. 

b. Was Judi’s justification to Miss Brill (i) an informal proof, (ii) an informal theorem, (iii) a formal 

proof, or (iv) a formal theorem? Briefly justify why. 

c. What type of reasoning did Miss Brill use to conclude that Judi was correct? Briefly justify. 

d. Evaluate the soundness of Miss Brill’s conclusion. 

e. Evaluate the way Miss Brill handled Judi’s discovery: What things did this new teacher to that 

were commendable? What might she have done to make this incident more profitable for Judi and 

the class? 

f. Evaluate Judi’s conclusion about the relationship between the perimeter and areas of a rectangle.  

Was it a conjecture or not?  Briefly justify.  Did her explanation prove her conclusion was true?  

Is Judi, in fact, correct about the relationship she described? Briefly explain why or why not. 

 

Problem: Rumor Mill City:  Beth Bloom's boyfriend bought a diamond engagement ring as a surprise for 

New Year's Eve, a mere 19 hours away.  Although he swore Mr. Gossip to secrecy, within 1 hour the 

jeweler had told two others the secret anyway.  Within 2 hours, these two people had each told two more 

of their friends and so forth.  Rumor Mill City has a population of 524,300.  Assume that Beth was the 

last person in Rumor Mill to hear the news about her engagement, that each person told only two others 

the news, and no one heard the news from another more than once.  Was Beth surprised or not by her 

boyfriend's announcement? 

 

Problem: How Far the House Revisited? Larry and Mary lived on the same straight road 3 miles apart.  

Mary lived four miles down a straight road from Philippe.  (a) How is this problem different from How 

Far the House?  (Problem 17 of Investigation 2.1 on page 2-8 of Fostering Children’s Mathematical 

Power)? (b) What difference, if any, does this make in the solution? 

 

+Problem:  Two-Colored Helmets. Three alert soldiers --- Joe, Kevin, and Luke---stood in a row at 

attention as their Captain read them their orders. The Captain indicated that he needed three men to work 

in the pits of the rifle range changing targets---a dusty and, if you were not careful, a dangerous job. He 

also needed two safety officers who would sit in a tall tower behind the shooters and who would watch 

for unsafe practices. As the three soldiers had marched to the Captain’s office, they had seen three white 

helmets (for pit crew members) and two red helmets (for safety officers) sitting out on a table. The 

Captain, being a man of few words, went to the table behind the soldiers, chose three helmets, and put 

them on the three soldiers from behind. Because the Captain was a timid man and did not like to confront 

complaining, he did not tell the men what color helmet (assignment) he had given them. He simply 

ordered them to march to the rifle range where they would discover their assignment well out of his 

earshot. 
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As they marched, Luke the last soldier in line teased, “I have no idea what color helmet I’m wearing, 

but I know what color each of you is wearing.” 

 

“Well,” said Kevin, the second soldier in line, “I don’t know what color helmet I’m wearing, but I 

know Joe’s color.” 

 

Joe, the first soldier in line who could not see the color of any of the helmets said, “Well, thanks for 

telling me my assignment, guys.” 

 

The last two soldiers in line were astounded and asked if Joe had somehow seen the helmet put on his 

head. “No,” said Joe, “You gave me all the information I need.” 

 

Is it possible for Joe to know what color helmet he is wearing or is he just teasing Luke? If the problem is 

solvable, what color is Joe’s helmet and how do you know? If the problem is not solvable, explain. 

 

+ Problem:  Consider the following premise: All Bs are As, all nonBs are nonCs, and sets A, B, and C are 

not identical. Use an Euler diagram to determine which of the following conclusions are true: (i) All As 

are Cs; (ii) All Bs are Cs; (iii) All Cs are As; (iv) All Cs are Bs. 
 

Individual Journals (Optional/Nongraded) 

Answer the following:  Evaluate your progress in the course including your problem-solving ability.  

What material, if any, puzzles you?  
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5.   Basic Arithmetic:  Addition, Subtraction, Multiplication, and Division 

Reading:  Baroody, Chapter 5;  

Principles to Actions pp. 42-57 

 

1. Use the Taxonomy of Addition and Subtraction Word Problems (Figure 5.2) on pages 5-5 of the 

Main Text to identify the type of problem and the missing term for each of the following word 

problems.  Fill in the blank next to each problem with the letter below that correctly identifies a 

problem. 

 

 A.  Change Add To: Unknown Outcome  G. Part-Part Whole: Unknown All or Whole 

 B.  Change Add To: Unknown Change  H. Part-Part Whole: Unknown Part 

 C.  Change Add To:  Unknown Start   I.  Compare: Unknown Difference 

 D.  Change Take Away: Unknown Outcome J.  Compare:  Unknown Part 

 E.  Change Take Away:  Unknown Change K. Equalize: Unknown Difference 

 F.  Change Take Away:  Unknown Start  L.  Equalize: Unknown Part 

 

___a. Arkady had 12 points but them lost 2 points.  How many points does he have now? 

 

___b. Miska had 3 points and then scored 4 more.  What is Miska;s new total? 

 

___c. Arkady had 12 points and Miska had 7 points. Miska needs to score how many more points to 

catch up to Arkady? 

 

___d. When the game ended, Arkady had 12 points and Miska had 9.  By how many points did Miska 

lose? 

 

___e. Arkady had 11 marbles in a bag.  Miska put some more marbles in Arkady’s bag.  Arkady 

counted the marbles in his bag and found there were now 13.  How many marbles had Miska 

given him? 

 

___f. Arkady had 11 marbles.  Seven were clear and the rest were cat eyes.  How many cat eyes did 

he have? 

 

___g. Nina made 8 decorations and gave most of them to friends.  She had 2 left.  How many did she 

give away? 

 

___h. Nina made 8 decorations.  Sue made 3 fewer.  How many did Sue make? 

 

___i. Nina made 8 decorations.  Sue would have to make 3 more to have the same number. How 

many did Sue make? 

 

2. In Young Children Reinvent Arithmetic, Constance Kamii (1985) noted that “teachers all over the 

world know that questions as 2 +  = 6 and + 4 = 6 are hard for first graders.”  She concluded that 

there is no point in introducing missing-addend problems to first-graders.  Is this position consistent 

or inconsistent with that taken by the text?  Justify your answer. 

 

3. Circle the letter of any of the following statements that is, according to the Main Text,is true.  Change 

the underlined portion of any incorrect statement to make it true. 

 

a. Primary children in traditional programs tend to view 5+2=7, 7=7,7=5+2, and 5+2=8-1 as 

“correct: and “sensible.” 
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b. Children in traditional programs tend to interpret the equal sign as meaning the “balance point.” 

 

c. Formally, the equal sign has an operator meaning. 

 

d. To encourage a formally correct view of the = sign, a teacher should refer to it as “equals.” 

 

4. Circle the letter of any of the following statements that is, according to Fostering Children's 

Mathematical Power, true. Change the underlined portion of any false statement to make it true. 

 

a. Rectangular array, area, and comparison situations are symmetrical and, hence, neither factor is 

clearly the multiplier. 

b. A repeated-addition meaning is important for understanding fraction and decimal multiplication 

later. 

c. Psychologically, it makes sense to begin multiplication instruction with the times two – the 

smallest times combinations, because children can readily use a groups-of interpretation and their 

informal knowledge to figure out the products of such combinations.  

d. Division can be introduced informally in the contexts of fair sharing. 

e. A missing-multiplier (number of groups) multiplication problem is related to measure-out 

meaning of division.  

f. The following is a measure-out division word problem.  If Bridget has 12 candies and puts 2 

candies in each bag, how man bags can she fill?  

g. The following is a divvy-up word problem.  Bridget has 12 candies.  She has four bags for each 

her friends.  How many candies can she in the bag? 

h. The following is a divvy-up word problem. Bridget has 12 candies.  She eats three a day.  How 

many days will the candy last? 

i. The following word problem is a measure-out problem:  Janice picked 1000 apples and bagged 

them.  Each bag contained 25 apples.  How many bags did Janice need? 

 j. 6 + 0 is indeterminant and 0 ÷ 6 = 0. 

 

5. Indicate whether the following models are more appropriate for a divvy-up problem (write D) or a 

measure-out problem (write M). 

 

___ a. Repeated subtraction such as 12 ÷ 3, 12 – 3 = 9 (1), 9 – 3 = 6 (2), 6 – 3 = 3 (3), 3 -3 = 0 (4); 

answer = 4 

 

___ b. Figuring out 12 ÷ 3 with objects by counting out 12 items, making groups of three until 

the 12 items are used up, and then counting the number of groups to determine the answer 4. 

 

___ c. Figure out 12 ÷ 3 with tallies by placing a tally in three circles until 12 tallies have been made 

and the counting the number of tallies in each circle to determine the answer 4. 

 

 

6. (a) Illustrate how base-ten blocks can be used to represent a groups-of interpretation of the expression 

4 x 5. (b) Illustrate how they could be used to represent an area meaning of 4 x 5 (be specific and 

provide enough detail to differentiate from an array model of 4 x 5). 

 

7. Illustrate how base-ten blocks could be used to illustrate a measure-out meaning of 20 ÷ 5. Illustrate 

how they could be used to illustrate a divvy-up meaning of 20 ÷ 5. Illustrate how they could be used 

to illustrate an area meaning of 20 ÷ 5. How would this area model be different from the area model 

of 4 x 5? 
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8. Briefly explain how you could help students understand formal division notation such as 14 ÷4 = 3 r2 

 

 

 

 

 

 

 

 

 

 

 

 

Problem: A Number Riddle. Which pair of numbers summing to 24 has the largest product? 

 

Problem: A Nonroutine Division Problem. The marble Mystery below is similar to a problem found in a 

third-grade textbook.  Evaluate this word problem in terms of its clarity.  What answer was probably 

intended? 

 

+Problem:  Calculated Remainder. Using the ÷ key, the Texas instruments Math Explorer –like any 

typical calculator –will specify the results of division as a decimal (e.g., 13÷4 = 3.25).  Using the INT ÷ 

key (integer division key), it – unlike typical calculators –will specify the results of division as an integer 

and a remainder (e.g., 13÷4 = 3rl).  Assume you do not have a calculator with an INT ÷  key.  Using just 

the basic operation keys (+, -, x, and ÷), how could you use such a calculator to determine the remainder of  

48,936,725 ÷ 9,673.  Justify why your procedure works. 

 

 

+Problem:  Brother, Can You Spare a Tire? A four-wheel car is equipped with tires that will last 

exactly 20,000 miles.  What is the least number of spare tires that must be carried so that a marathon race 

of exactly 30,000 miles can just be completed? Describe how the tires would be used. 

 

Individual Journals (Optional/Nongraded) 

 

Answer the following question:  A fellow student is confused about the difference between divvy-up and 

measure-out problems.  What could you point out to help her distinguish between these two types of 

division problems? 
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6. Multidigit Arithmetic, Place Value and Rational Number 

Read:  Using Steffe’s Advanced Fraction Schemes; Modeling Students’ Mathematics using Steffe’s 

Fraction Schemes; 

Baroody, Unit 5.3 of Chapter 5 and Chapter 6.2;  

 

1. Illustrate how base-ten blocks could be used to create an area model of the multiplication sentence 24 

x 15 = ? 

 

2. Illustrate how base-ten blocks could be used to create an area model to solve the division sentence 

286 ÷ 22 = ? 

 

Problem: The Meter is Ticking. A meter has only 6 markers. The pointer moves clockwise adding one 

unit to the counter each time it reaches a marker.  Both the pointer and the digital counter start at zero. 

(Note that the dials on the digital counter run from 0-9)  Which number will the pointer be at when the 

digital counter reaches 400?  Explain why? 

 

Investigation: Other Multidigit Multiplication Procedures (see next page). 

 

+Problem:  Chip-Trading Problems. In answering the following question, assume that all the children 

playing are naive–that is, they will collect the number of white chips shown on a die roll and only then 

trade in.  Assume that the children will trade in when they have the opportunity to do so.  Assume a 0 to 5 

dot die is used. Actually playing the chip-trading with your study group might give you a better feel for 

what the problems involve.  I found that drawing a picture was most helpful in solving the problems.  

Most importantly, consider carefully what the questions ask: 

 

Situation 1:  In Chip trading that involves regrouping by five, what is the fewest number of whites 

(ones), reds (fives), and blues (twenty-fives) a teacher should provide for a group of four children?  

Assume that 100* points is the stopping point (i.e., the winner is the first player to get 100 points).  Hint:  

Consider the maximum number of white chips that a player could collect on a turn.  Do the same for red 

and blue chips. 

Situation 2:  How many of each color would the teacher need to provide for a group of five children? 

Situation 3:  If the stopping point is 150*, how many colors will you need?  What will be the value of 

each color? 

Situation 4:  For chip trading that involves regrouping by two and a stopping point of 25*, how many 

colors will you need?  What will be the value of each color? 

Situation 5:  If the stopping point is 75* and if you regroup by two, how many colors will you need?  

What will be the values of each color? 

 

+Problem:  Conflict Over the Lap Counter. Ms. Socrates challenged her class with the following word 

problem: 

 

Lap Counter.  Mr. Rao swam 25 laps for exercise. Unfortunately, he kept forgetting to 

count laps or otherwise lost track of his count.  He decided to use toy diving sticks to 

count off  laps.  If Mr. Rao marked each lap with a stick, grouped the ticks by five and 

used a place-value system, what is the fewest number of sticks he would need. 

 

Rowland concluded 25 were needed; Yi-Tze, 10; Khalada, 9; Abuka, 8, and Muriithi, 5.  Who was correct 

and why? 
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Investigation: Other Multidigit Multiplication Procedures 

 

Enrichment for multidigit multiplication + problem solving (Grades 4-8), Whole class 

 

Long before the invention of computers and calculators, people devised ingenious aids for calculating the 

products of multidigit numbers.  Exploring these methods can provide an entertaining way of deepening 

students’ understanding of multidigit multiplication as well as provide thought-provoking problems to 

solve.   

 

Try figuring out the following methods yourself.  It may help to work in a group.  Share your findings 

with your group or class. 

 

Method I:  Napier's Bones 

 

1. John Napier (1550-1617) invented an interesting calculating device for determining products (see 

figure below).  The rods were made of horn or ivory and hence became known as Napier's bones.  

Examine the 2 bone (the first bone on the left) below.  What patterns do you notice about it?  Do the 

same for the 5 and the 8 bones. 

 

2. To multiply the three-digit number 258 by 4 (4 

x 258):  

(a) lay out the 2, 5, and 8 rods in the order 

shown to the right; 

 

(b) count down to the fourth box of each rod; 

 

(c) add the numbers in the same diagonal 

strip (2 becomes the ones digit; 3 + 0 or 3 

becomes the tens digit; 2 + 8 or 10 

becomes the hundreds and thousands 

digit). 

 

 Try 7 x 258.  

 

3. Try 317 x 4.  Draw the Napier Bones you would need.  Indicate with an arrow the boxes you would 

read.  Color code the diagonals to show which would give you the ones digits, which would give you 

the tens digits, and so forth. 

 

4. How could Napier's bones help children to determine the product of one-digit times one-digit 

expressions? 

 

 5. (a) Using 37 x 46 as an example, illustrate how Napier's bones could be used to compute the product 

of two two-digit factors.  Hint:  Consider a groups-of interpretation and how 30 x 46 might be done. 

(b) Now try 25 x 58.  Illustrate the Napier Bones you would need and how you would use them to 

determine the product. 

 

Teaching Tips 
Have students construct their own set of Napier's Bones.  On a piece of oaktag, cardboard, or other stiff 

paper, have them draw in a 10-by-10 grid with a marker, crayon, ink, or dark pencil.  Cut up the grid to 
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create 10 strips—10 bones for the numbers 0 to 9.  For each strip have the students draw in the diagonals 

and label each bone with a different skip count.  (All the entries in the 0 bone will be 0.) 

 

 Note that this activity involves applying a number of mathematical skills purposefully.  It entails 

reviewing multiples or skip counts of the numbers 0 to 9—something many fourth and fifth-grades can 

use.  It also requires measurement, because each strip (bone) should have the same width and length and 

each cell within the strips should also have the same dimensions.  (If the bones are not constructed in a 

fairly exact manner, they will be hard or impossible to use.) 

 

 Show the class how the bones can be used to determine the product of one-digit times one-digit 

combinations and one-digit times two-digit combinations.  Then—like Question 5 above—challenge 

them to invent their own procedure for determining the product of two two-digit numbers and other larger 

expressions.  Encourage students to use a groups-of interpretation to estimate the answer and to invent 

their multidigit procedure with the bones.  It may help student to consider relatively simple cases such 10 

x 47 or 50 x 47 first. 

 

Method II:  Hindu Frame 
 

 Long before Napier, the Hindu's used a frame that only required knowledge of the basic 

multiplication combinations.  The method is easier to use than Napiers bones, particularly with numbers 

of more than two digits.  The method is illustrated using 672 x 347 as an example. 

 

1. Set up a 3 x 3 frame. 

 
 

2. Find and record the product for each cell. 

 
 

3. Find the sum for each diagonal, 

carrying a digit 

to the next diagonal when 

necessary. 

 

4. The completed frame: 

 

 

 

 
 

Try computing 685 x 204 using a Hindu frame. 
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Method III:  Egyptian Method 
 

 The ancient Egyptians used a very different method for multiplying than we do (Bunt et al., 

1976).  The Rhind papyrus illustrated how to multiply 12 x 12 in a manner similar to that shown below in 

Figure A.*  Figure B and C illustrate how the ancient Egyptians would have multiplied 15 x 32 and 11 x 

20, respectively.  Can you decipher what their multiplication procedure was?  Note that the symbol  

meant "the result is the following."  In the space labeled D below, illustrate how the ancient Egyptians 

would have represented 14 x 23. 

 

 A. B. 

C. D. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

     

*Problem 32 of the Rhind papyrus appears as the mirror image of Figure A above and without the 

horizontal lines.  Figure A appears as it does to facilitate discovery of the Egyptian multiplication 

procedure. 
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7. Rational Numbers and Common Fractions 

 Read:  Baroody, Chapter 9 

 

1. Draw a concept map that illustrates the relationship among fair-sharing situations, divvy-up meaning, 

measure-out meaning, operator meaning, part-of-a-whole  meaning, quotient meaning, ratio 

meaning, and rational numbers. 

 

2. (a) Can every rational number be represented or named by a fraction? (b) The following symbol is a 

fraction: 
2

3
. Is this fraction a rational number?  Why or why not? (c) What do your answers to (a) 

and (b) suggest about the relationships between rational numbers and fractions? 

 

3. Efforts to relate division and fractions are often done in a superficial manner.  Children are often 

taught to convert division expressions to fractions in a mechanical manner – without relating what 

they are doing to anything meaningful.  For example, they are instructed to convert 7 ÷3 = 2 rl to 2
3

1
. 

(a) Does it make sense to convert 2 rl to a fraction when divvying up discrete quantities? (b)When 

divvying up continuous quantities? (c) Does it make sense to convert 2 rl to a fraction when 

measuring out discrete quantities?  (d) When measuring out continuous quantities? Briefly justify 

your answers. 

 

4. You ask your student teacher Priscilla to make up some word problems for fractions. Priscilla comes 

up with the following problem:  George cut four candy bars into three pieces each.  He ate 11 

pieces.  What fraction did he eat?  Briefly evaluate Pricilla’s effort. 

 

Problem:  Burned by a Bad Investment. Rogelio got a “hot” stock-market tip from a fraternity brother 

who had Wall Street connections:  A new and extremely promising stock, Burma Amalgamated Mines 

(BAM), had just come onto the market. Rogelio scraped together every cent he could.  Sure enough in the 

first week BAM doubled in value. Unfortunately, BAM hit water, undrinkable water at that.  With their 

mines flooded, the value of BAM stock dropped like a rock.  When Rogelio first heard about the financial 

straits of BAM, he had already lost 2/3 of his original investment.  By the time he was able to get to a 

telephone to call his investor, he had lost another ¾ of what was left of his original investment.  Because 

of a breakdown in the long-distance phone system, Rogelio’s stock dropped 4/5 of its remaining value 

just in the time he was on the telephone.  By the time he contacted his stock broker and could unload his 

BAM stock, Rogelio had only $50 left of his original investment.  How much had he invested originally? 

 

Problem:  Estimating Cube Roots. After her class figured out how to estimate the square roots of 

numbers, Miss Brill proposed the following small-group homework assignment:  Use a calculator to help 

you estimate the cube root of 550 to hundredths. Show your work.  Richard voiced the feelings of many 

students when he protested:  “This isn’t fair, Miss Brill.  We’ve never studied how to estimate cube 

roots.”  Miss Brill, unmoved, indicated it was a thinking problem. (a) What is the answer to Miss Brill’s 

assignment? Be sure to show how you obtained your answer.  If available, use the cube root function of 

your calculator to check your estimate.  (b) Why did Miss Brill apparently feel justified in testing the 

class on something they had not been taught?  Was she just covering up a slipup or was there a good 

reason for the test item? 

 

+Problem:  An-Imposing-Exponent Problem. Miss Bright posed the following problem?  What is the 

units digit for the answer of  31990?  You may use your calculators.  “Great tofu globs, Miss Bright,” 

complained Richard.  “It will still take us a million years to multiply out.”  When Miss Bright smiled 
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slyly, Richard concluded, “There’s got to be an easier way.”  Without multiplying there 1990 times, can 

you determine what the ones digit will be? 
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+Problem:  Fractions in Other Bases 

How would the darkened part in each of the pictures below be represented as a fraction in  

(a) base six and (b) base 12? 

 

A.                B.        C.                 D.        

  E.    F. 

         
 

 

Individual Journals (Optional/Nongraded) 

Complete the following statements: 

If there was one thing I would change about this course, it would be... 

If there was one thing that I definitely would not change about this course, it would be... 

For each statement, briefly explain why. 
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8. Fraction Arithmetic 

 Read: Baroody, Chapter 10 

1. Illustrate how the rectangular-cake analogy could be used to compare the fractions 
9

7
 and .

4

3
 

2. Circle the letter of any statement that, according to Fostering Children's Mathematical Power, is true.  

Change the underlined portion of any false statement to make it true. 

a. Cuisenaire rods are useful for the introduction of fractions and modeling the addition of fractions 

with unlike denominators. 

b. In a groups-of interpretation of the equation ,
16

1

2

1

8

1
  

8

1
 is a fraction of a whole (one-eighth of 

the whole). 

c. In a groups-of interpretation of the equation ,
16

1

2

1

8

1
  

2

1
 is a fraction of a whole (one-half of 

the whole). 

d. In a measure-out interpretation of ,
4

1

2

1

8

1
  both 

8

1
 and 

2

1
 are fractions of a whole. 

e. In a measure-out interpretation of ,
4

1

2

1

8

1
 the 

4

1
 is a fraction of the eighth (one-fourth of the 

eighth). 

f. A combination meaning applies to the multiplication of fractions like ,8
2

1
 ,12

4

1
 ,

4

1
2 and 

.
2

1
6  

g. Children should be encouraged to solve symbolic division expressions such as 
4

3

3

2
  by first 

using the reciprocal procedure (invert-and-multiply method). 

 

3. Below are some problems devised by undergraduate education majors. Evaluate each:  Is the word 

problem clear (unambiguous) and meaningful (realistic)?  If it can be solved, draw a diagram, 

determine the answer, and write a number sentence that corresponds to the problem. 

a. In a fourth-grade class, ¾ of the students are girls and ¼ are boys. One-eighth of the girls have 

blonde hair.  How many girls in the class have blonde hair? 

 

b. Kim baked a pie for herself and three friends.  Kim was the only one who ate her piece of pie, so 

¾ of it was left.  How many pieces of pie would there be left if she had cut the pie into 8 pieces 

instead of four and she still ate the same amount of pie? 

4.  On graph paper, illustrate how 
8

1

2

1
2  could be represented using an area model. 

5. Illustrate how a student could use (a) Cuisenaire Rods, (b) Fraction Squares, and (c) Fraction Islands 

to model a measure–out interpretation of 
2

1
8

4

1

8

1
2  . (c) What is the 

2

1
 in the quotient 

2

1
8  a half 

of? 

6. Asked to find the quotient of 
3

2

4

3
 , one group of students created a model with Fraction Squares. 

Looking at the model, Angelica concluded that the answer was
12

1
1 . Bernadette argued it had to be

9

1
1
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. Carma disagreed, claiming that 
8

1
1  was the answer. Briefly explain how each student may have 

interpreted their Fraction-Square model and arrived at the answer she did. 

7. Illustrated below are two concrete models for 
3

1

2

1
 --the first uses Cuisenaire rods and the second 

uses a discrete model. (a) How could you help students see why each is not plausible? (b) What 

assumption about adding fractions is violated? (c) Illustrate how 
3

1

2

1
  could be correctly modeled 

with Cuisenaire rods. (d) Illustrate how 
3

1

2

1
 could be correctly modeled using a discrete quantity. 

red   red    red Red     red red    

                    

purple  dark green  Purple dark green  orange 

 

●○   ●○○       ●●○○○ 

8. Write a word problem that could be represented by (a) ,
3

1
2  (b) ,

8

1

4

3
 and (c)

3

2

2

1
 . Keep in mind 

the word problems should be suitable for an introductory lesson on fraction division. 

 

9. Miss Brill found an instruction resource that illustrated how geoboards could be used to model an 

area meaning of fraction multiplication. Evaluate the model of 
3

1

2

1
 as depicted in the figure below. 

Is it an area model? Why or why not? 

                                                 

                   Show 
2

1
                                             Show 

3

1
                             Answer =

6

1
(one of 

six equal parts) 

 

Problem:  Candy Thieves. Luis and Rod found where their mother had hidden a box of chocolate eggs.  

They each ate one-fifth of the chocolate eggs.  There were 15 left.  (a) How many chocolate eggs did Luis 

take?  (b) How many eggs were there to begin with? 

Problem:  It Wasn't a Sell Out! One-half of the seats in the gallery are full.  Twenty-four of these people 

leave so that the gallery is now one-third full.  How many people would the gallery hold if all of the seats 

were occupied? 

+Why Ask Why: Occasionally, a pre-service teacher will ask, “Why do students need to understand the 

rationale for the invert-and-multiply procedure? I can divide fractions, and I never learned the rationale.” 

Assume a fellow teacher challenges you with this “Why ask why?” argument. (a) What reasons could you 

give for helping children understand the rationale for this procedure? (b) What reasons could you give for 

taking the time to encourage children to discover the procedure themselves? 

+Problem:  How Much Bread for the Bread? A hungry hiker came upon two campers.  One of the 

campers had five loaves of bread and the other had three loaves. All eight loaves were the same size. The 
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three adventurers shared the loaves equally.  The hiker paid the campers $4 for his share.  How should the 

campers divide the money? 

The problem above was approached in several different ways by groups of students.  One group 

concluded that each camper would get $2 each.  A second group concluded that the camper with three 

loaves should get $1.50, the one with five, $2.50.  A third group concluded the split should be $0.50 and 

$3.50.  Which, if any, of these three solutions is correct?  Justify your answer. 

 

Individual Journal (Optional/Nongraded) 

After an introduction to symbolic fraction addition, a child asks, “Why do you just add the top parts [the 

numerators] and not the bottom parts [the denominators]?” What is the reason for this? 
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9. Decimals 

Read:  Baroody, Chapter 11 

 

1. Illustrate how base-ten blocks could be used to model a group of interpretation of 2.01 x 0.34. 

2. Raina made the following area model for 0.2 x 0.3 and concluded the product was 0.6.  (a) Did she set 

the model up correctly?  Briefly justify your evaluation. (b) Is her answer correct or incorrect?  How 

might she have arrived at this answer? 

      

        

        

        

        

        

 

3. Illustrate how base-ten blocks could be used to model an area interpretation of 1.2 x 0.4 = 0.48.  Note 

which part of each model represents each partial product of the written algorithm. 

4. Illustrate how base-ten blocks can be used to model a measure-out interpretation of 0.11 ÷ 0.03. 

5. The new teacher on your grade-level does not understand the rationale for the distributive algorithm 

for decimals.  Explain and illustrate how you would help him to understand such a procedure using 

05.173 as an example. 

Problem:  Which Option? Mr. Burris offered his class the following grading options: 

Option 1: homework worth .25, midterm worth .25, and a final worth .50 

Option 2: homework worth .33, final worth .67 

Claudine was not confident in her test-taking ability.  She had been doing reasonably well on her 

homework, averaging roughly 8.5 points (out of a possible 10 points per assignment).  Assume she will 

continue to perform at the same level on her homework for the rest of the semester.  If a 9 or above is an 

A, 8 to 8.9 is a B, 7 to 7.9 is a C, and 6 to 6.9 is a D and the exams are also based on 0 to 10 scales, which 

option should Claudine take if she is concerned with passing the course (i.e., getting a D or above)? 

+Problem:  Decimals in Other Bases 

a. How would a computer, which processes in base 2, represent the decimals 0.125, 0.25, 0.5627, 

and 0.875?  Recall how it represents whole numbers and consider going the other way. 

 23 22 21 20     

 8 4 2 1     

b. Shoe sizes are in eighths.  The following shoe size is written in a base 8 decimal:  12.38.  What 

size is the shoe in base 10?  What fraction is represented by the base 8 decimal:  12.318? 

c. In base 10, the fractions, 1/2, 1/5, and 1/10 can all be represented by terminating decimals, 

whereas, 1/3, 1/6, 1/12, and 10/12 are all represented by infinitely repeating decimals.  Which of 

these seven fractions would be represented by a terminating decimal in base 12? 

d. What would the decimal equivalents of the seven fractions listed in Question c be in base 12? 

e. In base 12, what determines whether a fraction will be represented by a terminating decimal or an 

infinitely repeating decimal? 

Individual Journal (Optional/Nongraded) 

Lorry was surprised when he used his calculator to determine the products of 0.1 x 3.2, 0.2 x 4.5, and 0.5 

x 1.24. “Good grief, multiplying by decimals always makes the produce smaller.” (a) What kind of 

reasoning is Lorry using to draw his conclusion? (b) Evaluate the accuracy of his conclusion. (c) How 

would you explain to Lorry the results he got (e.g., why 0.2 x 4.5 = 0.9, a number less than 4.5 and, 

indeed, less than 1). 
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10. Models of Integers and Algebraic Reasoning 

Read:  Baroody, Chapter 8, Chapter 16.1 

 

1. For each of the following numbers, write the letter(s) for the category or categories to which it 

belongs.  Let A = composite numbers, B = integers, C = irrational numbers, D = natural numbers, E = 

prime numbers, F = rational numbers, and G = whole numbers. 

 

 a.  -7    e. 1     h.  3 

  

 b.  0    f.  2     i.  16 

 

 c. ½     g. √10    j.  129 

 

2. Illustrate how you could convince a student that 20 = 1 make sense. 

 

Problem:  Chickens and Pigs. Farmer Hannibal loaded 18 animals into a covered van. If 50 legs were 

visible under the cover, how many chickens and how many pigs did Hannibal have in the van? 

  

Problem:  Leftover Pennies. At the end of the year, a club had $5.29 left in its treasury.  If the money 

was distributed equally among the club members with every member receiving five coins (the same 

combination of five coins), what was the total number of pennies distributed? 

 

 

+Problem:  Triangular Chips. Using chips create a 

triangle with for chips per side.  Fill in the interior with 

enough chips so all the chips in the array maintain contact 

(a) How many chips will you need to create a triangle with 

100 chips on a side? (c) How many interior chips will there 

be in such a model? (see diagram to the right, ● is an 

interior chip).   

 

○                                          ○○                                        

○●○                                  ○○○○ 

 

 

 

+Problem:  Thinking Strategies in Other Bases or Rationale for Times-Nine Thinking Strategy. The 

Times-Nine Thinking Strategy specifies the digits of the product of nine and a number must sum to nine.  

Is there a comparable thinking strategy in other base systems?  Consider, for example, base 9. What are 

the products of  89 x19,  89  x 29,  89 x 39, 89 x 49, 89 x 59, 89 x 69, 89 x 79, 89 x 89? 

 

+Problem:  Rationale for Times-Nine Thinking Strategy. Why does Times-Nine Thinking Strategy 

work?  Consider how you could use base-ten blocks to model the multiplication of 7 x 9, for example, and 

to show why the sum of the digits of this product is nine. 
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11. Probability and Data Analysis  

 Read:  Baroody, Chapter 13; 

 

1. A student asks, “Why do you add all the numbers and divide the total by the number of numbers to 

determine the mean?”  Illustrate how a teacher could use a fair-sharing analogy to help the student 

discover the answer to her question.  More specifically, devise an appropriate fair-sharing problem 

and illustrate how it cold be solved concretely with blocks. 

 

2. The baseball owners argued that the average salary for a major league player was $3,000,000.  The 

players’ union representatives countered that the average salary was, in fact, only $2,000,000.  Both 

sides checked their statistics, found they were correct, and charged the other with providing false 

information.  (a) Statistically speaking, how might this misunderstanding have arose?  (b) As a 

mediator, how could you help resolve this conflict? 

 

3. After a month of formal instruction, intermediate-level students were asked to solve the following 

problem. 

 

A Long Shot --Sabine and her two friends decided to play a game.  They agreed that whoever 

rolled the largest number on a die numbered from 1 to 6 would go first.  Sabine was the first to go 

and rolled a one.  What is the possibility that both of her friends will also roll a one and thus not 

beat her? 

 

(a) Common solutions were 
6

2
 and

12

2
.  According to the text, why did students make each of these 

errors?  (b) How could a teacher help students recognize that the solutions of 
6

2
and 

12

2
 do not make 

sense? (c) What is the correct solution? Justify your procedure and solution. 

 

4. Circle the letter of any statement below that, according to the text, is true.  Change the underlined 

portion of any false statement to make it true. 

 

a. Initial lessons on collecting data should not draw distinction between categorical and numerical 

data. 

b. Children commonly have difficulty with graphs when the graphic representation is different from 

their visual image of the situation. 

c. Graphing instruction should focus on how to construct graphs. 

d. Graphing should be introduced with bar graphs. 

e. A line graph is appropriate for showing the relationship between time and volume of water in a 

pail as it is being filled.  

f. A line graph is not appropriate for showing the relationship between the 31 flavors of ice cream 

and the number of people who favor each. 

g. A picture bar graph is appropriate for illustrating categorical data (e.g., the number of consumers 

who preferred BLASTGAS, TUMMYMOMMY,  or ACIDAWAY antacid pills). 

h. Francisco wanted to represent the number of children with 0 to 4, 5 to 9, 10 to 14, 15 to 19. and 

20 to 24 books read in a semester.  He should use a pie graph to represent these data. 

i.  A line graph is useful representing relative amounts. 

j. A circle or pie graph is useful for illustrating percents up 100%. 

k. A mean is an accurate and appropriate measure for the central tendency of the following data 

(snowfall over a 2-week period): 0”,0”,0”,0”,0”,0”,0”,0”0”,0.1”,0.1”,0.1”,0.2”, and 18”. 

l. Circle graphs are a useful way of intuitively introducing the concept of correlation. 
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m. When laying the groundwork for probability, instruction with primary-level children should not 

include solving problems involving combinations and permutations. 

n. When laying the groundwork for probability, instruction with primary-level children should avoid 

the use of  probabilistic terms such as certain, likely, and unlikely. 

o. Instruction should move from determining theoretical probabilities informally to gauging 

empirical probabilities. 

 

Problem:  A Dearth of Stopwatches. An official for Athletic Day you have been asked to determine the 

median time of the runners in a 2-mile race.  There are 120 runners in the race.  What is the minimum 

number of stopwatches you need to check out from the gym office to determine the median?  Assume that 

a watch will be used to time one and only one runner. 

 

Problem:  A Really Foul Forecast. Myrna was looking forward to a pleasant three-day weekend. She 

planned to drive to her friend’s lake cottage Saturday and return home Monday.  Unfortunately, there was 

50% chance of rain Saturday, 66 2/3% chance of rain Sunday, and a 75% chance of rain Monday.  (a) 

What is the probability Myrna will drive to and from the cottage in a rain storm?  (b) What is the 

probability of Myrna driving in a rain storm on the way to or from the cottage (but not both ways)?  (c) 

What is the probability of its storming on at least one of the days she is driving?  (d) What is the 

probability she will have clear driving both days? (e) What is the probability of it storming all three days 

of the weekend?      

 

 

Problem:  Probability Maze. The NCTM (1989) Curriculum 

Standards includes the illustration to the right:  What is the 

probability that by randomly choosing paths, a traveler will 

end up in room A?  Jonas’ group concluded it was 2/5.  Does 

this answer make sense?  Why or why not? 

 

 

 

 

+Problem:  Contestant's Choice. You are a contestant on a TV game show.  There are three identical 

appearing boxes.  One box contains a bar of gold worth thousands of dollars.  The other two boxes each 

contain a single penny.  You are allowed to select one box and keep its contents.  You select a box but 

before opening it, the host of the show makes a new offer.  He opens one of the two remaining boxes and 

shows you that it contains a penny.  You may keep the box you first chose or you may switch to the 

remaining unopened box.  What should you do? 

 

 

 


