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 General Materials and Supplies:  
“Patterns in Multiples” charts with patterns colored in (12, 4, 8 & 12 OR 3, 6, 9 & 12) 
Snap cubes and/or Color Tiles (20 per pair of participants)                 Crayons and/or markers                      Scissors 
 

 
Slide Tasks/Activity Personal Notes 

 

 

(slide 1) Partners Grade 5 Module 1  
Number and Operations  
Welcome and introduction; Establish ground rules 
 
 
 
 

 

 

 

(slide 2) Video Overview 
Tell participants that the modules of this workshop will focus not only on the content, but also on 
the processes of mathematics that make for effective, meaningful instruction for children.  Ask 
them to think about the process standards as you go through this module and to look for problem 
solving, reasoning and proof, connections to other strands, representations, and opportunities for 
communication.   
 

 

 

 

(slide 3)  NC Essential Standards 
Ask participants to take 5 minutes to look through the number/operations and algebra sections of 
the Essential Standards for 4th and 5th grades (and to look briefly back at 3rd grade to see what 
children coming into 4th grade will have been expected to learn).  Tell them to look particularly 
for connections between the algebra strand and the number and operations strand.  Look for what 
is new and different, but also what is the same as in the previous curriculum.  
 
Note: there is the possibility that the Essential Standards have been modified since the writing of 
this professional development was completed. There may be some content differences. 
Try not to spend much more than 5 minutes looking through the Essential Standards, but do give 
participants enough time not to feel frustrated at being moved on too quickly.  Tell participants 
that we will not formally stop to look at these standards during the module as we have a lot to 
cover, but to keep them in mind as we work through the module, and we will be revisiting them 
(briefly) throughout the workshops. 
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(slide 4) Partners 2009: 5th Grade Modules 
Briefly outline the sequence of the modules that will be presented in this professional 
development for 5th grade.   
Participants may have noted that the Number and Operations strand in the revised NC 
curriculum has more essential standards than other strands, with Algebra a close second.  
Likewise, the number module is extensive – longer than the other modules.   
 
Number is foundational to all modules and the development of number sense and operation sense 
are so key to children’s success in many areas of mathematics.  Research is showing that many 
children do not have mathematical understandings and proficiencies at an acceptable level, 
indicating that the way we have been teaching has not been effective enough for all children.  
The number modules, which will be presented in three sections, are designed to give us good 
ways to help children develop number and operation sense and the ability to use numbers 
effectively.   
  

 

 

 

(slide 5) Mathematics Learning… 
These are introductory slides. Do not linger long over these slides.  
 
Note: The following five slides present introductory ideas to participants. They are to be shared 
as seen on the slide and these notes provide additional talking points. This is not meant to take a 
bulk of time. 
The two points which are goals of the NCTM 2000 Standards, are also goals for NC’s 
curriculum and will be focal points of the activities and discussions within the sessions of this 
workshop.   
Highlight for participants the introductory handout that presents more on the philosophy of 
teaching and learning 
 

 

 

 

(slide 6) In Elementary Classrooms… 
 Ask for a volunteer to read the information on the slide. 
In an elementary mathematics classroom the focus should be on both what should children be 
learning and how do children learn – what the children are actually doing to develop 
mathematical understandings and competence; how the instruction is designed so that children 
are involved and engaged in activities that lead to understanding and skill in using mathematical 
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ideas in solving problems. 
Ask participants to consider, do their classrooms look like this? 
 

 

 

(slide 7) Developing Mathematical Power 
Ask for a different volunteer to read this slide. 
We want North Carolina’s students to be empowered to understand mathematics, to be able to 
use mathematics to solve problems, to enjoy mathematics rather than being intimidated or bored 
by it, and to have confidence in themselves as young mathematicians. In order for this to happen 
teachers must design their instruction with problem solving and reasoning in mind. 
  

 

 

 

(slide 8) Problem Solving 
  Note the first point that problem solving involves tasks for which children do not already have a 
solution strategy or a ready answer.  Problem solving activities require children to think, reason, 
make connections, and communicate their ideas – involving all the process standards, in fact. It 
is these problem-solving skills that they will need to be successful in this ever-changing world.   
 
 

 

 

 

(slide 9) Problem Solving   
This is an important idea – that instruction in mathematics should be based on problem solving. 
It involves the selection of meaningful problems that are engaging for the children and provide 
them the opportunity to use prior knowledge and skills to develop new ideas and skills.   
It also involves creating an environment where children are safe to explore, make mistakes, learn 
from them, share their thinking, question ideas, and therefore develop new learning.  
 

 

 

 

(slide 10) Foundational Ideas 
This slide transitions participants into the mathematics content of this first module. 
 
Number sense is foundational for children to be able to solve mathematical problems. In this 
module there are several smaller problems teachers can utilize that will help build students’ 
understanding of number. 
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(slide 11) Challenges Using Number Sense 
The development of number sense through tasks such as this one help children become more 
confident with number facts, number relations and operations. Assign one of these tasks to each 
table.  You will likely need to explain the ! symbol which is read “factorial” and  means to 
multiply that number times all the counting numbers less than it; e.g., 4! (read “4 factorial”)  = 4 
x 3 x 2 x 1 = 24.  Give participants five minutes to explore the tasks.   
(See handout “Numerical Challenges” for these activities.)   
 

 

 

 

(slide 12)  Number Sense Is… 
Ask for a volunteer to read through the bullets on this slide.  
Ask participants if from their experiences they would add anything else to the list. 
 
 
 
 

 

 

 

(slide 13)  Students with Number Sense…   
Have participants read the bullets and reflect on children they have known with good number 
sense.  Did they have these qualities?   
 
The first part of this module will provide ideas for helping children develop and maintain 
number sense.   
 

 

 

 

(slide 14) Number Relationships Can Be…   
Some examples include;    
.75=3/4, the values are equal and provide an example of numbers named in different ways 
48 can be decomposed into 40 + 8, 4 tens and 8 ones, 24 + 24, 10 + 10 + 10 + 10 + 8, etc.  These 
are also different ways to name the same number, but this can be extended to include 50 – 2, 4 
dozen, 52 less than 100, and the like. 
 
In the handouts point out place value activities, “Go Digit!” and “What’s my Number?”; and 
number sense activity “Today’s Target,” for which any target number can be chosen.  Do not 
play them now.  Participants can read and utilize them later. 
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(slide 15) Numbers in the Real World   
A scavenger hunt for numbers can help children see how numbers are used in the world outside 
school.  Take a few moments to look at the sample “Scavenger Hunt for Numbers” in handouts. 
 
Think about how a beginning-of-the-5th-grade-year hunt would look different from an end-of-
the-5th-grade-year hunt. 
 

 

 

 

(slide 16) Number Lines  
Note to participants that number lines needn’t be straight, and needn’t always start at 0 or 1. 
Highly developed number sense will allow children to count by tens off the decade and to count 
by other numbers starting at a number that is not a multiple of that number, as in the number line 
on the slide.   
 
Take a few moments to allow participants to answer the questions on the slide. 
Counting around the room by 3’s for instance, but starting at 19 (or another non-multiple of 3) 
can help children see new patterns and focus on number relationships they may not have thought 
of before.   
 

 

 

 

(slide 17) Patterns in Multiples 
Participants should use the handout, “Patterns in Multiples,” which shows multiples of numbers 
2 – 12.  For each chart they choose a number from 2 – 12.  They color in every multiple of the 
chosen number, anywhere it appears in the chart.  Patterns in different multiples charts can be 
compared to each other. Some very interesting patterns emerge.   
 
Have participants quickly mark all the multiples of their chosen number.  Have ready a set of 2, 
4, 8, 12 patterns or 3, 6, 9, 12 patterns.  
The most important part of this activity is determining what patterns tell you about the 
relationships of these numbers. 
Examples include: 

• Multiples of 2 color only even values 
• An overlapping row and column from different values show a common multiple and 

commutativity of multiplication; e.g., 4 x 6 = 6 x 4 
• An overlapping row and column from the same value intersects at a perfect square; e.g., 4 

x 4 = 16, a square number 
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(slide 18) Discovering Primes and Squares   
As table groups, have participants cut out the arrays using the handout “grid paper” The arrays in 
this activity may be cut from grid paper or they can be made with cubes or square tiles.  The 
concrete experience of the cubes or tiles may be helpful to some children.  They should discover 
that some numbers have only one array (counting 1x5 as the same array as 5x1) and some have 
an odd number of arrays, including one that is square.  
 

 

 

 

(slide 19) Discovering Primes and Squares 
This exploration is an effective way to give children the opportunity to discover for themselves 
which numbers have only one rectangular array that can be made, and therefore have exactly two 
factors, 1 and the number itself.  Tell them that these numbers are prime numbers and that 
numbers with more than 2 factors are called composite numbers. Be sure to bring out the idea 
that the number 1 is not a prime number (or a composite number) because it has only one factor.    
 
Ask participants if 51 is a prime number.  Children often think it is because it “looks” like a 
prime number, but it is composite because 3 x 17 = 51.   Refer participants to “Hunt for Prime 
Numbers: The Sieve of Eratosthenes” activity in the handout as an effective way for children to 
systematically discover and identify which numbers (up to 100 or beyond) are prime as a second 
activity of discovery. The same process could be used in a chart that goes to 200.  Do not take 
time to do the activity now, since you’ve just completed this geometric investigation of prime 
and composite numbers. 
 
Note that vocabulary is one of the pieces of mathematical knowledge that we do need to tell 
students, but it should be attached to meaningful activities which give children an understanding 
of the concepts related to the vocabulary.  
 

 

 

 

(slide 20) Discovering Primes and Squares   
This activity can also lead to the discovery of square numbers.  These numbers will have an odd 
number of factors because they can form a square which will use only one factor rather than two 
to define the dimensions of the array. (One of the factors is multiplied by itself to get the product 
of a square number, so that factor does not have another factor to make a pair.  All other factors 
of the number are part of a factor pair.)   
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Reiterate that these kinds of activities are important as ways to lead children to discover these 
categories of numbers for themselves.  While we have to provide the vocabulary, the 
understanding of the vocabulary related to the categories will come from these explorations.   
 

 

 

(slide 21) Exploring Factors   
• Have participants explore the first question.  The answer is 36, whose factors are {1, 2, 3, 

4, 6, 9, 12, 18, 36}.  Does 36 fit one of the categories we’ve just talked about?  (Yes, it’s 
a square number and a composite number.)   

• Ask:  Would all square numbers be composite?   (No, because 1 is a square number and 
has only 1 factor.  All other square numbers would be composite.)   

• Then ask for the smallest composite square number. (4)  
• A number with more than 9 factors has multiple possibilities.  48 is the smallest number 

with more than 9 factors.  It has 10. These kinds of questions are richer experiences than 
just asking students to “list the factors of 48” and provide more of a purpose to the 
exploration of factors.  

Finally, ask participants to share other problem solving activities involving factors they have 
used in their classrooms.  
 

 

 

 

(slide 22) What Then is Prime Factorization? 
Prime factorization is factoring a number using only prime factors; in other words, finding all the 
prime numbers that, when multiplied together, equal the value of the number being factored.  See 
the next slide for a way to introduce prime factorization to students. 
 
Note: Prime Factorization is a topic to be explored in 5th grade, have participants look later at the 
Essential Standards for an indication of when mastery is expected. 
 

 

 

 

(slide 23) What Then is Prime Factorization? 
This activity leads children to develop the idea of finding prime factors and the prime 
factorization of a number.   
 
Ask participants to create 2 different “strings” of products equivalent to each of the examples 
given, where one of the products is the longest possible “string”. The number 1 may not be used 
as a factor. (Discuss why this is so – The number 1 is not a prime number; it has exactly 1 factor, 
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itself, not exactly two factors which is the definition of a prime number.) 
24x15=360:  
 24x3x5=360 
  2x12x3x5=360 
 2x2x2x3x3x5=360 
21x12=252:  
 3x7x12=252  
 3x7x4x3=252  
 3x7x2x2x3=252 
48x60=2880:  
 4x12x6x10=2880  
 2x2x2x2x3x2x3x10=2880 
 2x2x2x2x3x2x3x2x5=2880 
This activity is rich in number relationships in that these strings of factors can be decomposed 
and/or composed into a different string of numbers.  The longest “string” will by definition be 
the prime factorization.   
As participants share solutions, move on to the next slide.   
 

 

 

(slide 24)  What Then is Prime Factorization? 
As participants share their solutions, look for more than one solution strategy. That is, there is 
also a tree diagram representation of decomposing a number into smaller and smaller factors 
“down” to the prime factors. An example of this is on the next slide. 
 
 
 

 

 

 

(slide 25) What Then is Prime Factorization? 
Note: there may be some variation in how someone draws the tree diagram. When a prime factor 
is reached, some may continue to “move” that factor down with a single branch (as in the second 
example on this slide) others may not.  
 
Be sure participants understand the representation before moving on. 
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(slide 26) Numerical Guess My Rule   
This activity is a rich one to help children see and use number relationships and the vocabulary 
of number (multiples, divisors, primes, etc.) Use the list “Possible Labels for ‘Guess My Rule’ 
with Numbers” in the handout to eliminate possibilities to find one label for each section of the 
Venn diagram.   
Have participants work at tables, then share their decisions.   
 

 

 

 

(slide 27)  Numerical Guess My Rule   
This slide shows the names for each section of the Venn diagram.  
Ask:  Which numbers helped you the most?   
Were you able to eliminate the possibilities to one label for each section?   
Why are 3 and 5 in the intersection?    
Why is 12 on the outside? 
 

 

 

 

(slide 28)  Numerical Guess My Rule 
Divide the group into two teams.  Draw a Venn on the board or chart paper like the one on the 
slide with the two clue numbers given.  Give each team an equal number of number cards 
(excluding the 5 and 12).  Follow the directions as described in the handout, “Numerical Guess 
My Rule?” to lead participants to play the game.  The labels for this game are Positive Divisors 
of 20 (red) and Multiples of 4 (blue).  The completed Venn should look like this:   
          Positive Divisors of 20                      Multiples of 4 
 
                      1         2                              40           60             6 
                         5                      4                       12                         7 
                              10                    20            24        100           27  
                                                 99 
  
    45                    50                       105 
 
Point out these directions as well as the number cards in the handout.  Hopefully, participants 
will see rich, deep mathematics that children experience in an activity like this.   
The handout also has empty Venn diagrams.  Students can create their own Venns using the 
numbers on the cards. These are great resources for exploring the number characteristics 
previously discussed. 
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(slide 29) Mystery Numbers   
Mystery numbers provide an engaging way for students to use the vocabulary of number.  After 
these first 3 clues, ask participants for the range of possibilities and what some of those 
possibilities are (and are not – for example, the odd numbers).  The range at this point is between 
50 and 100.   
 
Ask what the smallest possible number could be (52) and the largest possible number (98).   
Note that in doing this with students you would want to show one clue at a time and have them 
create a number that fits with digit tiles or on paper, and change it as needed with each new clue. 
 

 

 

 

(slide 30) Mystery Numbers   
Ask what the range of possibilities is now (between 70 and 100). 
Then have the participants help you make a list of possibilities in this range that are not multiples 
of 4 or 3.   
 
This is a good place to talk about how to tell a multiple of 3.  One way here would be the 
numbers distance from 90, which children should recognize as a multiple of 3 (30 x 3).  Another 
way is to use the rule that the digits of any multiple of three will add to give a multiple of 3.   
 
This rule is an interesting one to children. 
Ask participants for other ways to determine multiples of 3 or 4 when the number is beyond the 
basic multiplication facts that they know.   The list will include these numbers:  74, 82, 86, 94, 
and 98.  Click to the final clue.   
 

 

 

 

(slide 31) Mystery Numbers   
This final clue narrows the number down to 74.   
 
Click to the next slide to show the solution after participants have figured it out.  
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(slide 32) Mystery Numbers   
After solving several mystery numbers, children should try writing clues for a mystery number to 
share with classmates. Student partners should proofread each others’ clues to be sure they make 
sense and completely eliminate possible numbers to a single number.  See handouts “Number 
Riddles” and “Mystery Number Clues by Fifth Graders” for directions and more mystery 
numbers.   
The answer for this mystery number is 74. Ask participants to discuss the strategy of revealing 
one clue at a time versus revealing all clues once. Which do they prefer (and why)? A different 
kind of mystery number is on the next slide.  (The answers to the Number Riddles are 25, 33, 
and 74.) 
 

 

 

 

(slide 33) Mystery Numbers   
Have participants find this mystery number, then share and discuss their strategies. Written 
symbolically, the problem becomes n + 5 = 89 – n.  One solution method is to add 5 to 89 to get 
94, find half of that which is 47; then know that both sides of the equation must equal 47.  If n + 
5 = 47, then n = 42.  Since 89 – 42 = 47 is also true, then n = 42 is proven.  This is high-level 
thinking for fifth graders.  They are likely to have less algebraic methods.  Many are likely to 
guess and check, a legitimate strategy for them.  
 
The equation, if participants choose to use that strategy, would be n + 5 = 89 – n.  This equation 
will be discussed on the next slide. Teachers can learn a lot about the levels of mathematical 
intuition and knowledge as well as the sophistication of strategies from a problem like this one.   
 

 

 

 

(slide 34) Mystery Numbers  
Problems presented in words like the previous slide can help children understand the more 
symbolic notation of equations like those in this slide. Have participants try one or more of the 
three new problems and discuss their solution strategies.   
 
This kind of problem shows the connection to algebra that can happen within lessons about 
number and operations.  Children will need experiences that connect the contextual problems 
with the symbolic notation.  They also need to see these kinds of equations so that they 
understand the meaning of the = sign as “is the same as” rather than “the answer is coming.   
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In this case n + 5 ≠ 89, but “is the same as” 89 – n.  
Solutions:  a = 8; b = 6; c = 13. 
Ask participants to share; which of these is harder and why? 
 

 

 

(slide 35) Computational Fluency   
Let participants read the slide for themselves.  Ask for what strikes them.   
 
Be sure that participants see again the idea that students should only do what makes sense to 
them based on the knowledge and ideas they already have, which they can now build upon. 
 
 

 

 

 

(slide 36) Computational Fluency  
Have a volunteer read the slide. 
These two points are key to children having computational fluency – being allowed to develop 
methods that make sense to them and to be flexible in choosing a method for computation.   
 
How often have YOU used a strategy you didn’t understand?  
How might your experience have been different if you could have developed methods that made 
sense to you?  
 

 

 

 

(slide 37) Computational Fluency  
Discuss question.   Do we want students who follow rules well or do we want students who can 
use the mathematics they know to solve problems?  What is our goal?   
 
Hopefully participants will agree that we want children to be able to use the mathematics they 
know and understand to solve problems.  
 
Ask participants if the response has to be either/or. Could it be some of both? 
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(slide 38) Research is Showing…   
This finding is the result of research conducted in multiple places world-wide.  The specific 
result in bullet 2 comes from research done in by Alistair McIntosh at the University of 
Tasmania in Australia, among others.  Students were allowed to come up with their own mental 
methods of computing (adding, subtracting, multiplying, dividing) and were not taught the 
standard methods that most adults think of as “the way” to compute for the first 5 years of 
schooling.   
 
The next 3 slides are from the same research, shared at ICME-10 (International Congress of 
Mathematical Education) in Copenhagen, 2004. 
These results are also supported by the research of Dr. Constance Kamii 
 

 

 

 

(slide 39) Research is Showing…     
This slide and the next two continue the results of the research from the previous slide.   
 
Note that students who did not learn the algorithms early were able to mentally calculate and 
explain their strategies.  They had developed number sense and were able to use if efficiently and 
effectively. 
 

 

 

 

(slide 40) Research is Showing…    
Mental computation using strategies understood by the student has been shown to be more 
effective in increasing students’ confidence, competence, and ability to explain their thinking, 
than being taught to use traditional algorithms, especially when these algorithms are taught early 
in the child’s computational experiences.   
 
 

 

 

 

(slide 41) Research is Showing…    
The point here is not that speed and accuracy are unimportant but that mental methods should 
focus on understanding – using methods that make sense and provide flexibility so that students 
can use methods that make sense to them individually – rather than on memorization without 
sense-making.  This research and that of the previous three slides is summarized in the handout, 
“Number Sense and Computational Status Report.” 
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(slide 42) What are Our Goals and Challenges?  
Notice the date on this quote. The statement about returning instruction to the “traditional ways” 
does not recognize that today’s students are doing as well with computation as students in the 
past.  
 
We are preparing our children for this 21st century.  We cannot know what problems we need to 
be preparing them to face.  So we have to prepare them to think and solve problems so they can 
have the tools and flexibility to deal with many different kinds of situations.   
Our greatest challenge lies in the fact that we ourselves are not products of this type of 
instruction, thus we must learn how to do it. 
 

 

 

 

(slide 43) Alternative Strategies   
Using “alternative strategies” or strategies invented by children allows them to reason through 
problems and use number sense rather than just learn a rote procedure by memorizing steps and 
rules.  Number oriented approaches help students focus on the depth of meaning involved in 
place value and not just on single digits separate from their value in the problem.  They allow 
children to informally use the operation properties.  Number oriented strategies require children 
to think and make sense of the problem or situation.  
 

 

 

 

(slide 44) Digit vs. Number Orientation  
Ask for a volunteer to read the slide. 
This is not saying that place value is unimportant – or that Base-10 materials should not be used.  
The point is that children should be allowed and even led to use approaches based on the 
number(s) involved, rather than just looking at the digits, separate from their value in the 
number.   
 

 

 

 

(slide 45) Research Says . . .  
Ask for a volunteer to read the slide. 
The research is pointing to instruction that allows children to choose their own methods for 
computing which make sense to them, but which also should be a method that will lead them 
efficiently and flexibly to accurate solutions.  The rule of thumb is “if you use it you must 
understand…” We should not expect children to use procedures that they cannot explain. 
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(slide 46) Higher Expectations- Not Lower 
This does not mean that we have lower expectations for computational expertise, but that we 
have higher expectations for accurate computation with understanding. 
Time invested in understanding results in long-term learning. 
 
 
 

 

 

 

(slide 47) Multiplication: Mental Strategies   
Have participants think about each example, then share with the group.  Some possible strategies 
include the following.   
14 x 15 could be solved by halving 14 to 7 and doubling 15 to 30, so the problem becomes an 
easier one of 7 x 30 (14 x 15 = 2 x 7 x 15 = 7 x 2 x 15 = 7 x 30).  The product is 210.  This 
strategy uses the commutative and associative properties of multiplication. 
If you know 15 x 15 = 225, then take away one set of 15 from that, since you only need 14 (15).  
225 – 15 = 210.    
325 x 4 might be thought of as 4 x 300 and 4 x 25 or 1200 + 100 for a product of 1300.  This 
strategy uses the distributive property. 
432 x 20.  432 x 10 = 4320.  Double that for another 432 x 10 and you have 8640. 
Or:  432 x 2 = 864; 864 x 10 = 8640. 
Many other strategies are possible.   
 
After sharing their solutions, point participants to handout “Mental Strategies for 
Multiplication,” which describes a few mental multiplication methods done by children in 
research groups.   
 

 

 

 

(slide 48) What Are the Misunderstandings?  
None of these work.  Have participants analyze what the children did and what the errors are, 
trying to identify the errors in student thinking.  
 
Point them to handout (Misunderstandings) where they can make notes about these solutions. 
Errors include: 
a) Second partial product: 3 x 45 rather than 30 x 45 
b) 5 x 45: multiplied 5 x 5, got 25, “carried” the 2, then multiplied 5 x (4+the “carried” 2, or 6); 
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then 30 x 45:  multiplied 3 x 5 for 15, and multiplied 3 x (4 + the “carried” 1, or 5) 
c) Multiplied 5 x 5 = 25; 3 x 4 =12, put the 12 in the hundreds place 
d) Multiplied 5 x 5 = 25, 30 x 40 = 1200, paid no attention to place value in writing the product. 
e) 5 x 5 = 25, put 5 in ones place and “carried” the 2; then multiplied 3 x 4 = 12 and added the 
carried 2 for 14 in tens place; considered only two of the four partial products  
 

 

 

(slide 49) Estimating Solutions   
Talk about importance of developing estimation skills, including the idea that an estimated 
solution helps judge the reasonableness of a computed solution. 
 
 
 
 

 

 

 

(slide 50) How Do These Work?    
Each of these does work.  Ask participants to volunteer explanations why. 
The first example multiplies 45 by 30 first, then by 5.  The second multiplies 35 by 5 and then by 
40, sort of an upside down version of the traditional algorithm.  The third multiplies each part of 
the problem separately: 5 x 5, 5 x 40, 30 x 5, and 30 x 40, showing all the partial products.   
 
Participants may make notes on handout, “Multiplication Methods.”  
Ask participants, would you accept any of these from your students? Why or why not? 
 

 

 

 

(slide 51) Thinking About Multiplication  
It is important to do computation in contexts such as problems like this one.   
 
Give participants time to find the solution and ask for two different strategies towards finding the 
solution.  
 
Click to next slide to show the array model for solving this kind of multiplication problem.   
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(slide 52) Multiplication: The Array Model   
This area (array) model of multi-digit multiplication shows how the partial products are 
determined. It utilizes the distributive property.  This is a powerful piece for helping students 
understand multi-digit multiplication and to “see” how the partial products are derived.   
 
Participants should remember this model from last summer’s work.   
An array model can also be used later for multiplication of fractions. It is a good model that can 
be used to connect geometry and arithmetic- each partial product corresponds to a partial area 
within the largest rectangle. 
 

 

 

 

(slide 53)  Multiplication: The Array Model  
This slide shows how this array model connects to the traditional compact algorithm.  There 
have been various multiplication algorithms known to educators (the partial product, array 
model, and lattice multiplication methods are 3 examples.) It is the more efficient algorithm that 
“won out”. The traditional algorithm is an efficient method of multiplication, but it is important 
that instruction is designed to lead up to it so that children understand why it works, not just how 
it works.   
 
See handout pages “Multiplication: The Array Model” for examples of this model. You may 
choose to have participants try one or more of the problems in the handout using this model.  The 
handout, “Animal Facts” shows a model for understanding computations like 70 x 50, necessary 
background for understanding and accurately computing examples like 45 x 39.  
 

 

 

 

(slide 54) Distributive Property   
This multiplication algorithm is a good example of the distributive property at work. The colors 
help relate the array model to the explicit operation steps that involve both the distributive 
property and the commutative property of addition.  
 
Ask for a volunteer to explain a row. Then ask for a different volunteer to explain the next row… 
until all the steps are justified. Then ask someone to describe in his/her own words how the array 
method relates to the traditional algorithm. 
Note: this may seem tedious, but it answers the important question of why the array method 
works! 
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(slide 55) Hard Arithmetic is Not Deep Mathematics   
These quotes are from Cathy Seeley, president of NCTM in 2004, quoted from a President’s 
letter in the NCTM newsletter.  See the full letter in the handouts.  This article can be a powerful 
piece to share with parents to help them understand why math class may be different from what 
they expect or remember.  
 
Refer participants to handout, “A Cryptorithm”, for an example of a problem-solving situation 
which uses a student’s multiplication skills and understandings.  
 

 

 

 

(slide 56) Learning Through Problems  
Have the participants try this problem in table groups. There are multiple possible solutions.  
This type of thinking is fundamental to number and operation characteristics. Knowing there is a 
remainder of 5 crocodiles influences the possible values for the divisor (it has to be greater than 
5). Knowing that there are 83 crocodiles to be divided so that every maharajah receives at least 
one implies the divisor must be at most 83, but with a remainder of 5 the divisor must be at most 
83-5 or 78. Have them share solutions and discuss the possible solutions.   
 
It is important to realize that some solutions that seem to work (namely 2 with 39 crocodiles and 
3 kings with 26 crocodiles) are not possible because part of the 5 leftover crocodiles could have 
been given to these kings.  
 
The next two slides show two different rubrics, which may be used to score this kind of problem.  
The second one is specific to this problem.  This and other problems are on handout, “Jungle 
Problems.” 
 

 

 

 

(slide 57) Assessment: Scoring Rubric  
This is one possible rubric for scoring the problem.  It is an example of a holistic rubric – one 
score for all aspects of the task. Note that an integral part of solving the problem is a 
communication piece – explaining the thinking that went into the process of solving the problem.  
The purpose of using the rubric to score the solutions is to help children get better at finding 
appropriate solution strategies and at explaining their thinking.  See the next slide for a rubric 
that is more specific for this particular problem.   
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(slide 58) Assessment- Scoring Rubric   
This rubric is specific to the 83 crocodiles problem.  It differentiates between children with one 
correct solution and those who find more than one.  The first criteria (number of correct 
solutions) could be any number from 0 to 5.   The remaining bullets get 1 possible point each.  
There are 5 possible correct solutions: 
6 kings, 13 crocodiles each 
13 kings, 6 crocodiles each 
26 kings, 3 crocodiles each 
39 kings, 2 crocodiles each 
78 kings, 1 crocodile each 
There could not be 5 kings or less, or the 5 left over crocodiles could be used.  Any solution 
suggesting any number of kings less than 6 would be an incorrect solution.   The bullet 
“explanation and/or work especially clear” allows a point for work done especially well, beyond 
the expected.  The top possible score is 10.   
 
Point participants to Handout, “General Rubric for Jungle Problems” for copies of the rubrics 
and handout, “Score your own Problem” for a guide for students to evaluate their own solutions  
 
If there is time, have participants look at student work for this problem on handout pages, 
“Student Work Jungle Problem: 83 Crocodiles” and evaluate the work according to either rubric.  
“Jungle Geometry Problem” in the handouts is a jungle problem with a geometric and an 
algebraic connection.  Point it out, but do not take time to do it here.   
 

 

 

 

(slide 59) Problem-Based Lessons   
This quote from California’s Beyond Activities Project, from which the jungle problems came, 
explains why problem-based lessons are important.  Problem-based lessons allow children the 
opportunity to grapple with significant mathematics, to use their own ideas and skills to solve a 
problems rather than “squandering” their mental energy on remembering procedures that may or 
may not make sense to them. Students with good number sense are primed to become good 
problem solvers. 
Give participants an index card and have them respond to the last statement on the slide.  
 

 

 (Slide 60-63)  Credits and closing slides  
 




