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I. ABSTRACT 

From introduction to automaticity, students need a balanced math curriculum that works 
with the concept of multiplication using manipulatives as well as problem solving skills!  
The Core Knowledge math sequence outlines this discipline as one that requires mastery 
of basic facts as well as an understanding of concepts in order to solve problems in a 
variety of ways. This unit contains ideas for introductory multiplication concepts 
including symbols, vocabulary, and basic facts.  The flexibility of the unit also allows for 
strategies and pattern awareness necessary for higher-order thinking skills.    
 

II. OVERVIEW 
A. Concept Objectives  

1. Interrelationships between addition and multiplication  
B. Content from the Core Knowledge Sequence  

1.  Addition and multiplication 
C. Skill Objectives  

1. The student will observe that multiplication is a “short cut” for repeated 
addition. 

2. Student will write a word problem for a multiplication problem.  
3. Student will illustrate a picture showing equal groups of an object to be 

used when writing multiplication equations. 
4. Student will write both a word problem and a numerical multiplication 

equation for their illustration.  
 
III. BACKGROUND KNOWLEDGE 

A. For Teachers  
1. Van De Walle. Elementary School Mathematics, Teaching 

Developmentally. New York: Longman Publishing, 1994, ISBN 0-8013-
1184-5   

2. Skinner, Penny. It All Adds UP!. California: Math Solutions 
Publications, 1998,  ISBN 0-91355-24-1.  
(http://www.mathsolutions.com ) 

3. Richardson, Kathy. Developing Number Concepts Using Unifix  Cubes. 
Massachusettes: Addison- Wesley Publishing Co., 1971, ISBN 0-201-
06117-1  

4. Owen, M.J. It’s elementary 275 Math Word Problems, Book One. 
Cambridge and Toronto: Educators Publishing service, Inc.,2000, ISBN 
0-8388-2411-0 

B.        For Students 
1. Skip counting  
2. Number patterns 
3. Addition concepts 
 

IV. RESOURCES  
A. Giganti, Jr., Paul.  Each orange Had 8 Slices. New York: Greenwillow Books, 

1992,ISBN 0-688-10428-2 
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B. Unifix Cubes or other math manipulatives used for counting 
 

V. LESSONS 
Lesson One: Intro to Multiplication – Counting Around the Class 
A. Daily Objectives  

1. Concept Objective(s) 
a. Interrelationship between addition and multiplication  

2. Lesson Content  
a. Addition and multiplication  

3. Skill Objective(s) 
a. The student will be able to skip count using a 100 matrix. 
b. The student will be able to verbally skip count by a given 

interval. 
B. Materials  

1. 100 matrix made into an overhead 
2. 100 matrix – one paper / child / given interval 
3. Pencils for marking the number intervals 
4. Unfix cubes  

C. Key Vocabulary  
1. skip counting – assigned a given interval, count by that number and skip 

the numbers inbetween (2,4,6,8,….) 
D. Procedures/Activities  

*Determine if students need to be introduced  to the lesson with the use of Unifix 
cubes as manipulatives for counting when marking the 100 matrix with given 
interval (i.e., counting by 2’s.  Can the child connect two cubes together and 
mark on the matrix by circling, outlining the box, or lightly shading over the 
numeral 2? Can the child make another group of 2, counting the total of now 
having 4 and marks the numeral accordingly on the matrix, etc.?)  
* Begin the lesson by using familiar skip counting intervals, such as by 5’s and 
10’s. 
1. Introduce lesson with the use of a 100- chart overhead and if needed, 

unifix cubes. 
2. Label the chart at the top by the given skip counting interval (“2’s”) 
3. The teacher should highlight the student dictated responses on the chart, 

beginning with the numeral indicating the interval.  Count out the unifix 
cubes and demonstrate the connection between the actual number 
counted and the numeral highlighted on the chart.  

2. Ask the students, “What pattern do you notice on our chart?"  Practice 
skip counting aloud while pointing to the highlighted numerals.   

3. Hand out the student matrix sheets and instruct them to label the top of 
the chart with the given interval.  The student independently marks each  
number  within the counting interval (ie., counting by 3’s the student will 
mark 3, 6, 9, 12…)- by lightly shading over the #, circling the #, or 
outling the #’s box.  It is important to have unifix cubes accessible for 
students who continue to need the concrete in order to understand the 
concept of what # comes next. 

4. Instruct the students to double-check the accuracy of their work by 
comparing their chart with a neighbor. 

5. As a follow-up:  gather the students in a circle and instruct students to go 
around the group and skip count by the given interval.  Stop at a 
particular student and ask questions, such as, “What will be the last 
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person’s number if we each take only one turn?  We are at 14 now, how 
many more students until we get to the number 22?  If we count by 5’s, 
how many students will need to count to get to 50?,etc.  

6. The 100 matrix charts may be assigned as homework to practice any 
given interval.  Teacher may want to instruct students to write noticed 
patterns on the back of sheet.  

E. Assessment/Evaluation  
1. Teacher will informally assess student dictations as working on overhead 

with whole class. 
2. Teacher will informally assess student “double-checking” work with a 

partner and noting if mistakes are consistently being made and/or 
identified and corrected. 

3. Teacher  will assess collected 100 charts after student has worked with a 
partner. 

 
Lesson Two: Environmental Groupings 
A. Daily Objectives  

1. Concept Objective(s) 
a. Interrelationships between addition and multiplication  

2. Lesson Content  
a. Addition and Multiplication  

3. Skill Objective(s) 
a. The student will be able to identify a variety of products that 

come in groups and the number of items normally contained in 
those groups. 

b. The student will be able to sort and chart the variety of groupings 
among products. 

c. The student will be able to count totals of items within given 
groups. 

B. Materials  
1. carton of one dozen eggs 
2. photos or magazine pictures of people’s eyes 
3. photo or magazine picture of twins 
4. pairs of socks 
5. drawings, photos or magazine pictures of hands and feet  
6. pack of new pencils 
7. variety of any grouped items that come in a usual number 
8. chart paper or large construction paper for making class chart 

C. Key Vocabulary  
1. equal - the same 
2. altogether - combining objects and getting a total number 
3. group – items that are in a set, or placed together in a certain way 

D. Procedures/Activities  
1. Present a variety of examples of things that come in groups (i.e., juice 

boxes, eggs, clover leaves, magazine cut-outs of eyes-nostrils-ears-
hands-feet or toes, a pair of shoes or socks, etc.)  

2. Ask students, “What do these objects have in common?” The answer 
should be something like, “they are packaged in groups of 12, or 4, etc.”.  
As the whole class is together, take some time to have individual 
students volunteer to sort these objects into groups containing the same 
number (all of the shoes, socks, eyes, ears, etc. for the #2).  
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4. Make a class chart that is divided into 4 columns. With the numerals as 
headings for the columns of the chart, include #'s 2-12, plus 3 blank 
columns.  It may be helpful to save space for columns of numbers that 
the class decides are necessary (such as the number 100 for paperclips in 
a box).  

5. Each column should have enough space to write the label for the things 
that come grouped in that number (for example, within the column of #2, 
possible listings could be eyes, twins, socks, etc.).   

5. Instruct the class to brainstorm ideas to add to the list. If time allows, 
have small groups work together to create a list for each number or for 
assigned numbers.  The previously sorted objects and pictures may be 
used as a resource for the list.  Go over each group’s list with the whole 
class.  The teacher may add new ideas to the chart as the group’s list is 
read or have the children add to the chart the new ideas that the other 
groups did not mention.  Otherwise, for the sake of time, have the class 
dictate their ideas to be directly written by the teacher onto the chart.  
Have each idea illustrated on a small card or paper to add to the chart at a 
later time.  This chart is then displayed in the classroom.   

6. A possible extension activity is to use the classroom environment items 
that are found in groups.  An example could be the desks aligned in 
groups of 6; windows in rows of 3; number of composition books per 
child).  Ask questions such as, "If there are 3 chairs with wheels and 
each chair has 5 wheels, how many wheels are there altogether?"  “If 
there are 4 seating groups in the classroom and each group has 6 desks, 
how many desks are there altogether?”  Elicit from the students to 
explain strategies for determining the answer.  When the students offer 
equations, write them on the board for all to see (i.e., 6+6+6+6=24 or 4 
X 6 = 24).   

7. For homework, have students make a similar chart as the one made in 
class, based on the items found in their homes.  

E. Assessment/Evaluation  
1. Teacher observation of small group and large group participation in 

creating lists of things that come in groups. 
2. Teacher observation of written chart that whole class creates of things 

that come in groups. 
3. Teacher may collect homework chart of things found in the home 

environment that come in groups. 
 
Lesson Three:  Each Orange had 8 Slices (Part 1) 
A. Daily Objectives  

1. Concept Objective(s) 
a. Interrelationship between addition and multiplication  

2. Lesson Content  
a. addition and multiplication 

3. Skill Objective(s) 
a. The student will observe that multiplication is a short cut for 

repeated addition. 
B. Materials 

1. Each Orange Had Eight Slices by Paul Gigantic, Jr.  
C. Key Vocabulary  

1. equal-being the same amount 
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2. sets- a group of things or persons 
3. word problem- written text that depicts a numerical equation 
4. equations –a statement in mathematics that two quantities are equal 

D. Procedures/Activities  
1. Before reading the book, Each Orange Had 8 Slices,  tell the students 

that today  they will use the book to have fun adding equal groups of 
objects. 

2. Ask students to raise their hand if they see any pictures of  the same 
objects that have the same number in each group.  Give an example.  
One example might be, “I see four monsters and each one has three 
eyes.”  After stating your example, write 3+3+3+3=12, on the 
chalkboard. ( You may have to write in a larger size than normal to 
illustrate your point.) Point out to the students that each monster has the 
same number of eyes. 

3. Begin reading the book and as the students raise their hands write down 
their examples on the chalkboard.  Eventually, your chalkboard will 
begin to become crowded with equations due to the fact that you are 
writing larger than normal..  When it does, ask the students if they know 
a shortcut for writing addition problems that are adding equal sets of 
objects.  If a child does, erase their equation and replace it with the 
correct multiplication problem.  For example,  2+2+2+2=8, can be 
replaced with 2x4=8. 

4. Ask the children to volunteer new equations to replace the addition 
equations on the chalkboard. 

5. When you are finished writing multiplication equations,  tell the children 
that tomorrow they will be drawing their own pictures that will be used 
to make a class multiplication book similar to Each Orange Had 8 Slices. 

E. Assessment/Evaluation  
1. Teacher should use informal observation of student understanding.  

 
Lesson Four:  Each Orange Had 8 Slices (Part 2) 
A. Daily Objectives  

1. Concept Objective(s) 
a. Interrelationship between addition and multiplication 

2. Lesson Content  
a. addition and multiplication 

3. Skill Objective(s) 
a. Student will illustrate a picture to be used when writing 

multiplication equations. 
b. Student will write a word problem for a multiplication problem. 
c. Student will write or more numerical equations. 

B. Materials  
1. Each Orange Had 8 Slices by Paul Giganti, Jr. 
2. appendices  A and art supplies such as crayons 

C. Key Vocabulary  
1. equations –a statement in mathematics that two quantities are equal 
2. equal-being the same amount 
3. sets- a group of things or persons 
4. word problem- written text that depicts a numerical equation 

D. Procedures/Activities  
1. Show the students the illustrations in the book and ask them to 
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summarize how we used the pictures yesterday.  Review that 
multiplication is a shortcut for adding equal sets of objects. 

2. Draw or show a picture that shows equal groups of objects.  For 
example, five roller-skates with four wheels. 

3. Ask the class if they can think of an addition problem for the picture.  
They may come up with: 4+4+4+4+4=20 and say, “There are five roller-
skates and each one has four wheels.  There are 20 wheels altogether” 

4. Ask them if they remember the shortcut for writing a math problem 
where each set has an equal amount of objects. 

5.  Record their observations on the board. (4x5=20 or 5X4=20)  Emphasize 
that in this kind of problem each group  has an equal amount. 

6.  Tell them that today they will begin a book with pictures that show equal 
sets of and object.  Brainstorm some ideas of what they could draw. 

7.  The students illustrate a picture showing equal sets of an object. (Use 
appendices A) 

8.  When finished, they may pair and share their picture with a friend.  Make 
sure they talk about the equal sets they have incorporated into their 
illustration. 

E. Assessment/Evaluation  
1.  Collect the pictures and evaluate student understanding. 
2.  Teacher should informally observe the children as they are sharing with a 

friend. 
 
Lesson Five: Each Orange Had 8 Slices (Part 3) 
A. Daily Objectives  

1. Concept Objective(s) 
a. Interrelationship between addition and multiplication  

2. Lesson Content  
a. addition and multiplication 

3. Skill Objective(s) 
a.  Student will write both a word problem and a numeric 

multiplication equation for illustrations from yesterday’s lesson. 
b.  Student will write both a word problem and a numeric 

multiplication equation for their illustration from yesterday’s 
lesson. 

B. Materials  
1.  recording sheet (appendices B) 
2.  pencils 
3.  chalkboard 
4.  illustrations from yesterday’s lesson (appendices A) 

C. Key Vocabulary  
1  equations –a statement in mathematics that two quantities are equal 
2.  equal-being the same amount 
3.  sets- a group of things or persons 
4.  word problem- written text that depicts a numerical equation 

D. Procedures/Activities  
1. Ask for a volunteer to share his or her picture from yesterday’s lesson as 

the class thinks of a word problem to correspond.  You should model 
writing the words onto the recording sheet (Appendix B).  (i.e. There 
were three bikes and each one had two wheels.  How many wheels in 
all?) 
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2. Tell the students that you will choose four illustrations from the class’s 
pictures to share.  (You might give them an option to have their picture 
shared during this group time by calling out the name of the illustrator 
and asking them if you can share their picture.)  

3. As the pictures are shown each child records a word problem and a 
numerical  multiplication equation corresponding with the picture on his 
or her recording sheet.  Check the answers as a group. 

4. After practicing on four pictures each child will receive his or her own 
picture on which to write their own word problem.  

5.  On the back, they will write the numeric equation for their word 
problem. 

6.  Each picture will become a page in the class’s multiplication book! 
E. Assessment/Evaluation  

1. Evaluate each child’s recording paper and individual book page. 
 
Lesson Six: The Riddle Box 
A. Daily Objectives  

1. Concept Objective(s) 
a. Interrelationships between addition and multiplication 

2. Lesson Content  
a. addition and multiplication 

3. Skill Objective(s) 
a. The student will be able to create word problems to represent the 

equal groupings of objects. 
b. The student will be able to create illustrations to represent the 

equal groupings of objects. 
c. The student will be able to write the repeated addition and 

multiplication equation  to represent the illustration and the word 
problem. 

B. Materials  
1. index file box – or any box large enough to hold index cards, the more 

attractive the box, the more inviting the activity 
2. index file cards 
3. pencils for writing words and equations 
4. objects to illustrate equal groups, such as like flowers; toy cars; marbles; 

etc. 
C. Key Vocabulary 

1. multiplication – increase in number by repeated addition through 
the use of “short cut” format 

2. word problem  
D. Procedures/Activities  

1. Introduce activity with the use of actual objects.  Choose objects, such as 
flowers with the same number of petals; toy cars/4 wheels each; or make 
same number groups (4 groups with 5 marbles in each group) 

2. Set up one grouping example and ask students to dictate a word problem 
to represent the example – “I have 4 flowers. Each flower has 5 petals. 
How many petals are there altogether?”  Write dictation on the board or 
overhead projector.  Place emphasis on groups being of equal number. 
Place emphasis on the words “each” and “altogether.” 

3. Inquire about strategies for solving the word problem.  The teacher 
should demonstrate writing addition equation: 5+5+5+5=20. The teacher 
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should demonstrate writing multiplication equation 5x4=20.  Discuss the 
representation of each number in the multiplication equation.  Place 
emphasis on multiplication as a “short cut” to addition. At this stage of 
development in understanding the connection between addition and 
multiplication, it is very important that addition equations are always 
modeled along with the multiplication equation.  

4. Choose individual student volunteers to create groups of objects and to 
dictate a word problem for the teacher to write on the board.  One student 
may create a group of objects and another student may dictate a word 
problem. Another student may write the numerical equations on the 
board, both addition and multiplication. 

5. After several students have had the opportunity to create word problems 
with the use of manipulatives, introduce creating illustrations as a 
replacement of the manipulatives. 

6. Give each student one index card.  Instruct students to write a word 
problem, including groups with equal amounts in each.  The teacher 
needs to check to make certain that the word problem has all necessary 
components to be considered repeated addition with equal groupings. 

7. The teacher assessed index cards are then turned over and student is 
instructed to illustrate his/her word problem. Then, the student is 
instructed to write both the repeated addition equation and the 
multiplication equation below the illustration.  This enables to card to be 
self checking during follow-up activities. 

8. Collect the cards and save them in a special box.  Each day the teacher 
may want to use the box as a “Riddle of the Day” by reading one card 
and having the class illustrate the example in their notebooks. The 
students then will write the repeated addition and multiplication 
equations.  Check work as a whole class.   

9. The above activity is also enjoyable for children to use during a choice 
time with a partner or in a small group.  The cards will be self-checking. 

10. Continue collecting word problem cards as the continued study of 
multiplication progresses. 

E. Assessment/Evaluation  
1. The teacher will observe the student dictations of word problems using 

the given objects supplied for grouping. 
2. The teacher will observe the student dictations of word problem ideas, 

illustrations for support, and the repeated addition and multiplication 
equations. 

3. The teacher will collect and check the word problem cards to assess the 
accuracy and understanding of the concept. 

4. The teacher will collect and check the word problem cards reverse side to 
assess the understanding of the created problem and it’s accurate 
representation  through illustrations and equations. 

 
VI. CULMINATING ACTIVITY 

Parent Connection (Optional) 
A. Let the helper of the day check out the book from the classroom and take it home 

to share with their family. 
 

VII.  HANDOUTS/WORKSHEETS 
 Appendices A & B 

Manipulatives X Problem Solving, Grade 3 2002 Core Knowledge® Conference 8 



 
VIII. BIBLIOGRAPHY 

A. Van De Walle. Elementary School Mathematics, Teaching Developmentally. 
New York: Longman Publishing, 1994, ISBN 0-8013-1184-5  

B. Skinner, Penny.  It All Adds Up!. California: Math Solutions Publications,1998, 
ISBN 0-91355-24-1 (http://www.mathsolutions.com) 

C. Owen, M.J. It’s elementary 275 Math Word Problems, Book One. Cambridge  
and Toronto: Educators Publishing service, Inc.,2000, ISBN 0-8388-2411-0  

D. Richardson, Kathy. Developing Number Concepts Using Unifix  Cubes. 
Massachusetts: Addison- Wesley Publishing Co., 1971, ISBN 0-201-06117-1  

E. Richardson,  Kathy. Developing Number Sense Using Unifix Cubes.  
Massachusetts: Addison-Wesley Publishing Co., 1971  ISBN 0-201-06117-1 

F. Giganti, Jr., Paul. Each Orange Had Eight Slices. New York: Greenwillow 
Books, 1992, ISBN 0-688-10428-2 

   

Manipulatives X Problem Solving, Grade 3 2002 Core Knowledge® Conference 9 



 
 
 

Name:_________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Manipulatives X Problem Solving, Grade 3 2002 Core Knowledge® Conference 
Appendix A
10 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

My numerical equation is… 
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