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The Hand-On Math: Multiplication Toolkit is a collection of interactive 
models commonly used to teach multiplication concepts and facts.  
Multiplication is a shorthand way of doing repeated addition and can be 
presented in a variety of ways.  

Multiplication concepts are effectively introduced to children as an array 
of objects.  4 × 3 for example can be shown with objects.  An array of four 
rows with three flower pots in each row illustrates the concept.  Presenting 
multiplication in this way helps children to realize that multiplication is 
commutative.  (4 × 3 = 3 × 4 )

Hands-On Math: Multiplication Toolkit turns your iPad into an interactive 
tabletop surface the we call a Playground.  The Playground provides the 
child with an opportunity to freely explore multiplication concepts.  Five 
interactive environments are available:

  Classic Times Table

 

  Hundreds Chart

 

  Money Board

  

  Flash Cards

 

  Multiplication Quiz Machine

Overview

Visualizing 
mathematical 
concepts is the key 
to understanding. 
Models help 
significantly 
in  cognitive 
development.
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Research has shown that children learn best through active 
involvement in the learning process.  Hands-On Math: Multiplication 
Toolkit is designed to be a tool that teachers can use for active teaching 
and active learning.  Math manipulative devices can be a rich source 
of teaching strategies for problem solving and can be very helpful 
in developing an intuitive understanding of mathematical concepts.  
The Hands-On Math series suggests ways in which concrete learning 
experiences can be extended to a representational level and still remain 
manipulative and interactive.

This guide consists of two sections.  The first part is written for the 
teacher and explains the functions of the app and options available.  
It presents ideas for instructional strategies that can be implemented 
with each simulated manipulative device.  The second section of the 
manual is a set of curriculum-based activities that are designed to help 
the teacher in using the Hands-On Math app.  These activities have 
been developed for elementary and middle school age children and 
are arranged by order of grade level where the concepts are typically 
introduced.  Teachers will want to decide what is the best sequence 
for using the materials with their particular group of students.  Each 
lesson is aimed at specific mathematical objectives including counting, 
representing numbers using the place value system, addition and 
subtraction with regrouping.  Each activity is meant to be a beginning.  
Teachers will want to encourage the children to explore extensions of 
each activity with different examples.  Orally discussing each activity 
will help to foster higher level thinking.

Hands-On Math: Multiplication Toolkit is a starting point.  Learning 
should be fun and as students work with the app, it is my intention that 
they will begin discussing, sharing and creatively exploring mathemat-
ics.

      -- Fred Ventura, Ph.D.
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Variation in teaching methodology helps the learning process.  
Visualization is a key component of most instructional strategies.  In 
addition research has shown that active involvement by the learner 
increases retention and stimulates cognitive growth.

Educators have found that teaching strategies must adapt to accomodate 
new discoveries which expand our understanding of the learning process 
and new technologies that expand our delivery systems. 

According to learning theory, children learn best when they are actively 
involved in the learning process.  There are many ways to do this but one 
example is having children work in small groups in a laboratory/discovery 
situation.  Small group instruction encourages variation in teaching meth-
odology.  Variation in the way in which material is presented serves the 
instructional process since one particular methodology may not be best for 
all children.  Different children respond differently to a particular educa-
tional approach.  The same methodology that is appropriate for one content 
area or developmental stage may not be appropriate in a different content 
area or with children who are at a different developmental stage.

For learning mathematics an active teaching and active learning situation is 
a very desirable educational environment.  To create it the teacher must be 
aware of the behavioral characteristics of the students with regard to math-
ematics, must be knowledgeable in the particular skills which are being 
taught and must be able to draw upon diverse strategies in order to decide 
which is the most appropriate for fostering the development of the targeted 
mathematical concepts.

In general, educational psychologists believe that the ability of children 
to learn passes through developmental stages.  Each stage is characterized 
by particular behaviors.  In the early stages learning is tied to perceptual 
responses.  As the child matures, abstract reasoning becomes possible and 
concrete models are useful for laying the conceptual groundwork for new 
ideas, but once a concept has been internalized the concrete models are no 
longer necessary.  The work of Swiss psychologist, Jean Piaget, has con-
tributed a great deal to support this theory, and to foster the development of 
educational strategies which are consistent with the theory.

Introduction to 
Hands-On Math 
Multiplication 
Toolkit

Visualization 
is important in 
learning and 
especially helpful 
in forming 
new cognitive 
pathways.
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Hands-On Math: Multiplication Toolkit combines and extends the use of 
concrete materials for teaching mathematics to the touch-based interactive 
enviroment of the Apple® iPad™.  When used in conjunction with actual 
manipulative devices the app offers a unique set of strategies for active 
learning.  While using the app students can draw upon concepts developed 
from concrete experiences that were gained using manipulative devices and 
will work with the same concepts in a more representational manner using 
the app.  In this way the child’s concrete mathematical knowledge is used to 
help transition to a representational stage and serves as a foundation for the 
development of abstract mathematical thinking skills.

Once mathematical concepts have been internalized by the child in a 
concrete way, the stage is set for a deeper understanding of the more formal, 
abstract axioms of higher mathematics.

Hands-On Math: Multiplication Toolkit simulates the use of several devices 
designed to help children understand multiplication. Using devices such as a 
times table chart and hundred chart helps students see the patterns inherent 
in the fabric of mathematics.  These devices help to present mathematics 
as an understandable, logical system.  Traditionally students would printed 
tables tables or hundreds charts, but the Hands-On Math software enable 
these static devices to become interactive.  The approach is student-centered.  
In psychological ternms, the locus of control is within the student.  The app 
simulates these instructional approaches by creating an open-ended devices 
for learning multiplication.  Using the Multiplication Toolkit students 
manipulate devices to represent the patterns created under the operation of 
multiplciation.

Using the Multiplication Toolkit students slide, move and tap to learn the 
meaning of multiplication and to internalize the multiplicative process.  
The author and designer coined the term, “artificially intelligent math 
manipulative” to describe how using the Multiplication Toolkit differs from 
concrete manipulative devices traditionally used in classrooms.  The devices 
in the Multiplication Toolkit provide intelligent feedback as the student 
manipulates the tools.

The Multiplication Toolkit can also be used with lessons that present 
mathematical concepts in a structured way.  Initially teachers may want to 
provide ample free exploration time and then after the students have become 
familiar with the product, direct students into more structured investigations.  
Students will make discoveries and when they do teachers should encourage 
them to share their discoveries with others in their group.

We use the term 
“playground” to 
convey the open-
ended, discovery 
approach to 
learning that this 
tool was designed to 
support.

Using an 
iPad in a 
Manipulative 
Approach to 
Math
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Getting Started Hands-On Math: Multiplication Tool helps develop an understanding of 
multiplication.  The program is designed in such a way that the physical 
operation of the app does not interfere with the learning activity.  Icons 
are used to provide the user with complete control over the interaction 
with the software features.

Tap the Multiplication Toolkit icon to launch the app.

The opening view presents the title page with seven options:

Settings - Tap this icon to control the sound, speech and 
view options of the app.

Info - Tap this icon to access the User’s Guide where an 
overview of the app is presented.

Begin - Tap one of the tool icons to start using the Hands-
On Math: Multiplication Toolkit.

Classic Times Table |  Hundreds Chart | Money Board | Flash Cards | Multiplication Quiz Machine
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Settings The Settings option provides control of some of the basic features of the 
app.  Options include control for sound effects and speech.

Mild sound effects are used through out the app and add a level of interest 
for students.  When using the app with very young students teachers may 
wish to have the Speech option on.  When Speech is ‘On’ the names of 
numbers are pronounced when a number is tapped.

Use the on/off switch to activate or deactivate 
the sound effects or speech.  The sound options 
apply to all the tools, whereas the Flash Card 
options only apply to the Flash Card tool.

Use Speech effects 
with very young 
children to help 
them learn to 
read and write 
numbers.

Use the segmented controls to select the 
appropriate presentation method when using 
the Flash Cards.  When Flash Cards 1-12 is 
selected, a specific factor can also be selected.  
For any factor at random to be selected move 
the slider all the way to the left.
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Question Icon In each of the Tools there is a question mark icon.  Tap the icon to generate a 
question.  Answer the question by manipulating the tool.

Scoreboard One point is earned each time a correct answer is given.  The score is shown 
on the scoreboard.

10
Random 
Button

The random button in the Times Table tool moves the marker and highlights 
to a display a random multiplication fact.

Eraser Icon Tap the eraser icon to reset the tool.
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In App User’s 
Guide

Tapping the Info icon brings up the Hands-On Math User’s Guide.  The 
guide provides a quick overview to the features of the app.  It serves as a 
quick reference to the use of the product.

Users can navigate by tapping either the right or left arrows.  Swiping 
right or left can also be used to move to the next page or previous page.

Exit the user’s guide by tapping the home icon.

Next Page - Tap this icon to move to the next 
page.

Previous Page - Tap this icon to move to the next 
page.

Home - Tap this icon to exit from the User’s 
Guide.

Swipe right or 
left to change 
pages or use the 
buttons.

Instructor’s Guide - Tap to automatically begin 
downloading the PDF of the Instructor’s Guide from 
www.venturaes.com.  We recommend you install 
the Instructor’s Guide in iBooks for convenient 
reference.

Tap the World Wide Web icon to launch your 
iPad browser and view the Ventura Educational 
Systems Website.
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Classic Times 
Table Chart

The Times Table Chart has been used for decades to help children see the 
patterns generated by multiples of numbers from 1-10.  The Hands-On 
Math Multiplication Toolkit creates a new twist on this classic teaching 
tool by adding interactivity and feedback.

To operate the Times Table Chart slide the red marker to select a number.  
Automatically the yellow highlights move to indicate a multiplication fact 
and show the other numbers associated with the selected number.

Use this function to find the answers to the problems presented in the 
Activities Pages of the Instructional Guide.

Tap the question mark icon to generate a problem to solve using the 
manipulative.  For example this problem,

4 × 6 = [   ]
would be answered by sliding the red highlight to the 24 that is associated 
with 4 × 6. 
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Hundreds 
Chart

The Hundreds Chart Tool has several useful features that help children 
understand multiplication concepts and visualize the patterns created when 
multiples are marked on the numbers from 1 to 100.

To mark the multiples of a specific number, first move the slider to select 
the number.  When the slider is released splashes of color appear on the 
tabletop surface.  Tap a color to select it.  All the multiples of the selected 
number are highlighted with the selected color.

Overlay the pattern produced by a different multiple by repeating the 
procedure using a different color.

In the example above the pattern for multiples of 5 are highlighted in red 
and the multiples of 3 are highlighted in yellow.  Any common multiples 
are show in orange.  (Note:  In addition to math, student can learn about 
color theory!)  The least common multiple (LCM) for 5 and 3 is the first 
number in the chart that is marked orange or in this case 15.

Tap the Question icon to get a random problem to solve.  Answer 
the problem by tapping the correct number in the chart.  Students 
can get help in answering the problem if needed by highlighting 
multiples using the slider and colors.
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Money Board The Money Board arranges U.S. coins in an array to help students visualize 
multiplication.  In addition to displaying a multiplication fact associated 
with the array of coins, the name of the selected coin and the value of the 
set is displayed.  The pattern of multiples for each row and column is also 
shown.

Students can pick up and move coins to created different arrays.

The up and down arrow buttons are used to 
change the coin.  Tap the coin to move it to the 
board.

Tap the Question icon to get a random problem to solve.  Answer 
the problem by tapping the correct number from the four possible 
answers given.  Students can get help in answering the problem 
if needed by moving coins on to the board to create an array 
associated with the problem.
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Flash Cards The Flash Cards tool uses the traditional flash card motif to present 
multiplication facts.  It is designed to help students memorize the times 
tables by first presenting two factors and then pausing before the product 
is shown.  In the settings, a specific multiple can be selected or the Flash 
Cards can be set to randomly selected any multiple from 1-12.

Tap the Question icon to get a random problem to solve.  A 
control is displayed below the flash card.  In order to answer 
the problem the student must tap the arrow indicators to move 
to a set of numbers that contain the correct answer.  Answer the 
problem by tapping the correct number in the chart.  

If Picture Sets are selected in the Settings a 
simpler set of flash cards are used.  The problems 
are graphically illustrated.



Hands-On Math: Multiplication Toolkit - 16 - Ventura Educational Systems

Multiplication 
Quiz Machine

The Multiplication Quiz Machine provides practice in recalling 
mulitplication facts.

Tap the Question icon to get a random problem to solve.  Answer 
the problem by tapping the correct number from the four possible 
answers given.  Students can get help in answering the problem 
if needed by moving coins on to the board to create an array 
associated with the problem.

If Picture Sets are selected in the Settings a 
simpler set of quiz questions are used.  The 
problems are graphically illustrated.
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Activities Times Tables 1 × ................................................18

Times Tables 2 × ................................................19

Times Tables 3 × ................................................20

Times Tables 4 × ................................................21

Times Tables 5 × ................................................22

Times Tables 6 × ................................................23

Times Tables 7 × ................................................24

Times Tables 8 × ................................................25

Times Tables 9 × ................................................26

Times Tables 10 × ..............................................27

Hundreds Chart ..................................................28

Least Common Multiple ....................................29

Money Board .....................................................30

Flash Cards.........................................................31
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Times Tables

1 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  1 × 1 = 
2.  1 × 2 = 
3.  1 × 3 = 
4.  1 × 4 = 
5.  1 × 5 = 
6.  1 × 6 = 
7.  1 × 7 = 
8.  1 × 8 = 
9.  1 × 9 = 
10.  1 × 10 = 
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Times Tables

2 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  2 × 1 = 
2.  2 × 2 = 
3.  2 × 3 = 
4.  2 × 4 = 
5.  2 × 5 = 
6.  2 × 6 = 
7.  2 × 7 = 
8.  2 × 8 = 
9.  2 × 9 = 
10.  2 × 10 = 
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Times Tables

3 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  3 × 1 = 
2.  3 × 2 = 
3.  3 × 3 = 
4.  3 × 4 = 
5.  3 × 5 = 
6.  3 × 6 = 
7.  3 × 7 = 
8.  3 × 8 = 
9.  3 × 9 = 
10.  3 × 10 = 
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Times Tables

4 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  4 × 1 = 
2.  4 × 2 = 
3.  4 × 3 = 
4.  4 × 4 = 
5.  4 × 5 = 
6.  4 × 6 = 
7.  4 × 7 = 
8.  4 × 8 = 
9.  4 × 9 = 
10.  4 × 10 = 



Hands-On Math: Multiplication Toolkit - 22 - Ventura Educational Systems

Times Tables

5 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  5 × 1 = 
2.  5 × 2 = 
3.  5 × 3 = 
4.  5 × 4 = 
5.  5 × 5 = 
6.  5 × 6 = 
7.  5 × 7 = 
8.  5 × 8 = 
9.  5 × 9 = 
10.  5 × 10 = 
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Times Tables

6 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  6 × 1 = 
2.  6 × 2 = 
3.  6 × 3 = 
4.  6 × 4 = 
5.  6 × 5 = 
6.  6 × 6 = 
7.  6 × 7 = 
8.  6 × 8 = 
9.  6 × 9 = 
10.  6 × 10 = 
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Times Tables

7 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  7 × 1 = 
2.  7 × 2 = 
3.  7 × 3 = 
4.  7 × 4 = 
5.  7 × 5 = 
6.  7 × 6 = 
7.  7 × 7 = 
8.  7 × 8 = 
9.  7 × 9 = 
10.  7 × 10 = 
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Times Tables

8 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  8 × 1 = 
2.  8 × 2 = 
3.  8 × 3 = 
4.  8 × 4 = 
5.  8 × 5 = 
6.  8 × 6 = 
7.  8 × 7 = 
8.  8 × 8 = 
9.  8 × 9 = 
10.  8 × 10 = 
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Times Tables

9 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  9 × 1 = 
2.  9 × 2 = 
3.  9 × 3 = 
4.  9 × 4 = 
5.  9 × 5 = 
6.  9 × 6 = 
7.  9 × 7 = 
8.  9 × 8 = 
9.  9 × 9 = 
10.  9 × 10 = 
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Times Tables

10 ×
Use the Times Table Chart to find the answer to these problems.  Move the 
slider to the correct answer.  Write the multiplication fact in your Notes.

1.  10 × 1 = 
2.  10 × 2 = 
3.  10 × 3 = 
4.  10 × 4 = 
5.  10 × 5 = 
6.  10 × 6 = 
7.  10 × 7 = 
8.  10 × 8 = 
9.  10 × 9 = 
10.  10 × 10 = 
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Hundred Chart Use the Hundreds Chart tool to mark the multiples of a number and to 
learn the patterns produced when all the multiples of given number are 
highlighted.

Answer these questions:

 1.   Which of these numbers is not a multiple of 2.

 2.   If you mark all the multiples of 2 red, how many columns of red are on  
the chart?

  Answer: _________

 3. Find the missing numbers in this list of multiples of 3.

  3, 6, _____, 12, 15,  _____

4.   Describe the pattern the is made when all the multiples of 3 are marked.

  ____________________________________________________

  ____________________________________________________

  ____________________________________________________

 5. Which pattern has more numbers 2’s or 4’s?

  _______________

6.  Which numbers result in vertical columns?
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Least Common 
Multiple

When the patterns for two different multiples are marked on the Hundreds 
Chart, some numbers might get marked twice.  The numbers are common 
multiples and the lowest number in the set is the Least Common Multiple 
(LCM).  

Use the Hundreds Chart to mark the multiples of the two numbers given.  
Study the chart and then write the LCM.

LCM
5 3

2 3

4 3

5 7

2 5

3 4
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Money Board Use the Money Board to find value of each set of coins. 

2 x 3 pennies = _____

3 x 3 nickels = _____

4 x 5 dimes = _____

2 x 4 quarters
 = _____
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Flash Cards Practice your times tables using the Picture Set of Flash Cards.  Take this test 
when you are ready.

2 x 3 = ___ 5 x 3 = ___

4 x 1 = ___ 5 x 4 = ___

3 x 4 = ___ 4 x 2 = ___
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Flash Cards Practice your times tables using the Flash Card Set 1-12.  Take this test when 
you are ready.

3
×4

1. 4
×7

2. 5
×2

3.

9
×8

4. 2
×7

5. 6
×6

6.

9
×3

7. 12
×5

8. 10
×4

9.

7
×3

10. 12
×4

11. 6
×4

12.

6
×6

13. 9
×4

14. 11
×4

15.
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