
Barbra – great lesson here. I only have a couple of comments about your objectives 
and assessment. I really enjoyed the slideshare you provided. 
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Lesson Plan Title 
Adding and Subtracting Integers using Geometer’s Sketchpad 
 
Discipline and Topic 
There are two parts in this lesson: a) adding and b) subtracting integer. The concept of 
adding integer is needed to understand the concept of subtracting integer. The activity 
will give students a mental image of operations on integers. 
 
Students use an animated Sketchpad model for adding integers on the number line. They 
investigate addition of two positive numbers, addition of two negative numbers and 
addition of a positive and a negative number.  
 
Students use an animated Sketchpad model for subtracting integers on the number line 
and see the second number being flipped before it is added to the first number. Students 
investigate subtraction of two positive numbers and various subtraction problems 
involving negative numbers.  
 
The picture of addition and subtraction presented here is a geometric model in which 
each number is represented by a vector. (The activity calls them arrows because students 
may not be familiar with the term vector.) Vectors incorporate both magnitude and 
direction (representing the absolute value and the sign of the integer), so practice with 
this model helps students understand how the signs of the addends come into play. 
 
This lesson plan is good for double period class and can be modified for 2 day class 
period. 
 
Target Population 

The lesson is intended for grade 6 heterogeneous students. This lesson is use as an 
introduction to integer addition or subtraction for pre-algebra students, as a start-of-the-
year refresher for Algebra 1 students (grade 8 or 9), or as a supplemental activity for any 
student having difficulty with the topic. It is important for students to have a mental 
image of operations on integers. Even strong students who rely on verbal rules make 
careless mistakes that could be avoided by having an internalized picture. 

 



 
 
 
 
 

Curriculum Alignment and Standards 
 
This lesson satisifies the The Common Core State Standards for Mathematics (CCSSM)  
The Number Systems, 6.NS  
 
Apply and extend previous understandings of numbers to the system of rational 
numbers.  
5. Understand that positive and negative numbers are used together to describe quantities 
having opposite directions or values (e.g., temperature above/below zero, elevation 
above/below sea level, credits/debits, positive/negative electric charge); use positive and 
negative numbers to represent quantities in real-world contexts, explaining the meaning 
of 0 in each situation.  
6. Understand a rational number as a point on the number line. Extend number line 
diagrams and coordinate axes familiar from previous grades to represent points on the 
line and in the plane with negative number coordinates.  
a. Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on 
the number line; recognize that the opposite of the opposite of a number is the number 
itself, e.g., –(–3) = 3, and that 0 is its own opposite. 
 
ISTE NETS Standards 
ISTE standards (Students):  
1. Creativity and Innovation  

Students demonstrate creative thinking, construct knowledge, and develop innovative 
products and processes using technology.  

a. Apply existing knowledge to generate new ideas, products, or process.  
b. Create original works as a means of personal or group expression  
c. Use models and simulations to explore complex systems and issues  
d. Identity trends and forecast possibilities  
 

2. Communication and Collaboration  
Students use digital media and environments to communicate and work 
collaboratively, including at a distance, to support individual learning and contribute to 
the learning of others.  

a. Interact, collaborate, and publish with peers, experts, or others employing a 
variety of digital environment and media  
b. Communicate information and ideas effectively to multiple audiences using 
a variety of media and formats  
c. Develop cultural understanding and global awareness by engaging with 
learners of other cultures  
d. Contribute to project teams to produce original works or solve problems  



 
ISTE standards (Teacher):  
1. Facilitate and Inspire Student Learning and Creativity  

Teachers use their knowledge of subject matter, teaching and learning, and technology 
to facilitate experiences that advance student learning, creativity, and innovation in 
both face-to-face and virtual environments.  

a. Promote, support and model creative and innovative thinking and 
inventiveness  
b. Engage students in exploring real-world issues and solving authentic 
problems using digital tools and resources  
c. Promote student reflection using collaborative tools to reveal and clarify 
students’ conceptual understanding and thinking, planning and creative 
processes  
d. Model collaborative knowledge construction by engaging in learning with 
students, colleagues, and others in face-to-face and virtual environments  

2. Design and Develop Digital Age Learning Experiences and Assessments  
Teachers design, develop and evaluate authentic learning experiences and assessment  
incorporating contemporary tools and resources to maximize content learning in 
context and to develop the knowledge, skills and attitudes identified in the NETS-S.  

a. Design or adapt relevant learning experiences that incorporate digital tools 
and resources to promote student learning and creativity  
b. Develop technology-enriched learning environments that enable all student 
to pursue their individual curiosities and become active participants in setting 
their own educational goals, managing their own learning and assessing their 
own progress  
c. Customize and personalize learning activities to address students diverse 
learning styles, working strategies and abilities using digital tools and 
resources  
d. Provide students with multiple and varied formative and summative 
assessments aligned with content and technology standards and use resulting 
data to inform learning and teaching 

 
Goals 

The students will learn how to add and subtract integers. 
 
Objectives (State) 
        With 80% accuracy, grade 6 students will be able to  

• recognize the real-world application of integer 
• add integers on the number line with the use an animated sketchpad 

model 
• investigate addition of two positive numbers, addition of two negative 

numbers and addition of a positive and a negative number. 
• subtract integers on the number line with the use an animated sketchpad 

model and see the second number being flipped before it is added to the 
first number. 

Comment [j1]: This is fine, but you only seem to 
have one thing assessing all of the objectives. You 
would want to assess each objective in some way for 
purposes of the lesson plans created for this class. 



• investigate subtraction of two positive numbers and various subtraction 
problems involving negative numbers. 

 
Underlying Educational Theory 

 
This lesson draws upon the cognitive theory of learning since they will be working on 
models to visualize abstract concept in algebra. They are going to manipulate the 
information from the animated model so that they will be able to remember this very 
important concept in algebra and avoid misconception. 
 
 
 
 
Materials Description and Timing 

• For introduction of the lesson, a presentation of the real world application will be 
shown.  http://www.slideshare.net/bigpassy/integers-in-the-real-world 

• Interactive whiteboard to show the whole-class presentation and demonstration. 
• 15 laptops with Geometer’s Sketchpad software installed 

(http://www.keycurriculum.com/products/sketchpad). The activity sketches are 
already uploaded on their desktop folder named: Activity Sketches 

Supplemental Materials/Links 
 
After the activity or anybody who finished the activity early can work on this problem 
and/or go the following website: 
 

• Using your knowledge of the integer rules, solve the following problem:  

Cathy deposits her weekly earnings of $189 into her checking account. Then she 
writes checks of $112 for her new Air Jordans, $42 for new jeans and $89 for her 
boyfriend's basketball jersey. Discuss Cathy's money situation and the options she 
has so she will not bounce a check. 

•  In this activity you will need a partner to compete against. Either adjust your 
difficulty to easy, medium, or hard depending on your confidence in integers. 
Now check just the boxes with just addition and subtraction of integers. Now hit 
start game. Remember there is a time limit. If it is too difficult, then hit the back 
arrow and set the difficulty level to easy. You are competing against each other so 
don't help your opponent. Play the best of three. Whoever loses must study their 
integer rules a little more! 
http://www.shodor.org/interactivate/activities/ArithmeticFour/ 
 

Comment [j2]: I’m not sure what you mean here. 
Perhaps a different verb is in order. 

Comment [j3]: I liked this very much. 

http://www.slideshare.net/bigpassy/integers-in-the-real-world
http://www.keycurriculum.com/products/sketchpad
http://www.shodor.org/interactivate/activities/ArithmeticFour/


• Applications of integers: 
http://mathcentral.uregina.ca/beyond/articles/Integers/integer1.html 

 
 
 
Lesson 
     Introduction: 

• As the students are entering the classroom, ask one student to distribute the 
admit card which says what do they know about integers. When all the students 
settled down, asked students to share their ideas. (5 minutes) 
 

 
• Show the slides on real-world application of integers  

(http://www.slideshare.net/bigpassy/integers-in-the-real-world) and then 
introduce the meaning of integers. (5 minutes) 
 

    Part 1 Whole class presentation on adding integer using the animated Sketchpad    
     Model.   
 

1. Open Adding Integers.gsp. This sketch models the addition problem 8 + 5. 
2. Press the Present All button to see the model in action. 
 
 
 
 
 
 
 

 
Q1 How does the final position of the arrows show the answer for 8 + 5? 
3. Press the Reset button, and then drag the circles to model 2 + 6 
 
4. This time, show the animation step by step: Press the 
Show Steps button, and then press each numbered button 
in order. 
 

http://mathcentral.uregina.ca/beyond/articles/Integers/integer1.html
http://www.slideshare.net/bigpassy/integers-in-the-real-world


 
Q2 Drag the circles and press the buttons to model two 
other addition problems 
using only positive integers. Record each problem and 
the result. 
 
Q3 How do the two upper arrows in the sketch relate to the two lower arrows? 

 
Q4 Model  -6 + (-3). What’s the sum?     
 
Q5 Model two more addition problems using negative 
integers. 
Record each problem and its result. 
 
Q6 How is adding two negative numbers similar to 
adding two positive numbers? How is it different? 
 
Q7 Can you add two negative numbers and get a positive sum? Explain. 
 
Q8 Model the following eight problems. ( The model below should be drawn on 
the board or a chart paper). Have student volunteered to do it in class. 

 
 
 
 
 
 
 
 
 
 
 

Q9 When you add a 
positive and a negative integer, how can you look at the 
numbers and tell whether the answer will be positive or negative? 

 
Part 2 Student’s Activity (Students are already familiar with the software and already 
have a structure in the class when they work with computer) 
 

• Have students work with a partner. Each partner will have one laptop. Let them 
open Adding Integers.gsp on the desktop. 

 
Q10 Model four problems for which the sum is zero. Make the first number 
positive in two problems and negative in two problems. Write down the problems 
you used. What must be true about two numbers if their sum is zero? 



 
Q11 When you add two numbers, does the order matter? In other words, is -3 + 5 
the same as 5 + (-3)? Using the sketch, explain why your answer makes sense. 
 

• Distribute the worksheet for subtracting integers. They are going to write their 
answer on a separate sheet of loose-leaf paper with both of their names and it 
will be collected after the activity. Show the rubrics on how they are going to 
evaluate themselves after the activity.  

 
 
 
 



 
 
 
 
 
 
 
 
 
 

 
Assessment of Students 



The students should be able to answer 11 out of 14 questions in the worksheets. Answers 
to the worksheets: 
 
Q1 During the animation, the arrow for 5 flips from the right to the left. This shows 
which way the second arrow must go in order to subtract it from the first. 
Q2 In their final positions, the flipped second arrow starts from where the first arrow 
ends, and the answer (3) is at the end of the second arrow. Encourage students 
to be detailed and specific in their answer to this question. 
Q3 Answers will vary. Students should describe the arrow flipping from right to left; 
encourage them to explain in their own words why it needs to flip in order to do 
subtraction. 
Q4 Answers will vary but should include only problems in which a positive minuend is 
smaller than a positive subtrahend. 
Q5 If both numbers are positive, the result will be positive if the first number (minuend) 
is larger, and negative if the second number (subtrahend) is larger.  
Q6 Some students will record direct observations, and others will interpret those 
observations. Typical answers will be similar to the following. 
 
Observation: In this problem, 4 - (-3), the second arrow starts out pointing to the left, so 
when it flips it turns around and points to the right. 
 
Interpretation: The second number starts out negative, so when it flips it becomes 
positive. 
 
Q7 The problems students create will vary. Because the first number is positive and the 
second negative, the models have in common that, after flipping, both arrows point to the 
right, and the result must be positive. 
 
Q8 Problems will vary. Because the first number is negative and the second positive, 
after flipping, both arrows point to the left, and the result is negative. 
 
Q9 As students model various problems, walk around the room and observe them to 
make sure they can model any problem they are given. 
7 - (-4) = 11                     -4 - 7 = -11 
-6 - (-2) = 4                      -3 - (-6) = 3 
-3 - 8 = –11                      -3 - (-8) = 5 
2 - (-7) =  9                      -2 – 7 = -9 
 
Q10 Written as addition problems, these problems become 
7 +  4 = 11                        -4 +  (-7) = -11 
-6 + 2 = -4                         -3 + 6 = 3 
-3 + (_8) =  –11                 -3 +  8 = 5 
 2  +7 + 9                           -2 + (-7) = -9 
 
In each case, to subtract you can change the sign of the second number and add them. 
This is similar to the way the second arrow flips before the animation shows the answer. 



 
 
EXPLORE MORE 
 
Q11 For a subtraction problem to have an answer of zero, the two numbers being 
subtracted must be the same. 
 
Q12 To make the difference the same as the fi rst number, the second number must be 
zero. 
 
Q13 To make the difference the same as the second number, the first number must be 
twice as big as the second. For instance, 6 - 3 = 3, and -8 - (-4) = –4. 
 
Q14 The order does matter when you subtract numbers, because only the second arrow is 
flipped. More sophisticated students will observe that the order matters only if the second 
number is nonzero, because flipping zero has no effect. 
 
Closure/Summary: 
Have students use Sketchpad to demonstrate to the class their observations or the 
problems they made up. 
 
 
Evaluation of Students and Lesson  
The lesson was successful by observing the students while working on the laptop and 
checking their answers on their worksheets. Grade 6 students are usually visual learners 
and they learn best when you concretized abstract concept. They retain more concepts 
through learning by doing. I will definitely use it again. The next modification to this 
lesson is how I am going to effectively and efficiently integrate real-world problem 
involving adding and subtracting integers. 
 
Low Tech Modification 
 
If this lesson is stripped of technology, I will present the material by drawing the figures 
on the board or chart step by step. It will definitely take more time and effort to do it but 
it is still possible. 

 

 
 


