
Lesson: Personalized Learning – Numbers and Operations 
 
Time: Day 1 ~ 84 minutes, Day 2+ ~ 20-30 minutes x Daily 
 
Grouping: Individual/Pairs 
 
Objective(s):  

1) SWBAT master concepts (identify and estimate rational/irrational numbers, apply law of 
exponents, compute square/cube roots, and compute with scientific notation) at their pace and 
level using Khan Academy practice exercises, articles, videos, hints, and other features 

2) SWBAT monitor their data to assess their progress and use it to create learning goals 
3) SWBAT use technology appropriately and safely to set personal learning goals and seek feedback 

that informs and improves learning autonomy 
 
Standards:  

1) Mathematics Standards: 8.NS.1, 8.NS.2, 8.EE.1, 2, 3, 4,  MP6, MP7 
2) ISTE Standards: 1a, 1b, 1c, 2a 

 
Academic Language: coach, dashboard, tabs, scroll, link, class code, hints, articles, progress monitoring, 
SMART goal, specific, measurable, attainable, relevant, timely 
 
Materials: 

1) “What is Personalized Learning” Article 
2) Khan Academy Website: www.khanacademy.org 
3) YouTube Video: Using Khan Academy 
4) “Khan Academy Scavenger Hunt” Handout 
5) “I Can” Statement Handout 
6) YouTube Video: Achieve More by Setting Smart Goals 
7) “Understanding SMART Goals” Handout  
8) “SMART Goal-Setting” Handout 

 
Day 1 
 
I. Anticipatory Set: Pass out the “What is Personalized Learning” article and ask students to read and 

highlight, underline, or circle what they think is important information. 
1) Pose the question/prompts on the board:  

 What is personalized learning? 
 What are the benefits of personalized learning? 
 What do you think about personalized learning? Do you think you would like it or not? 

Why or why not? Explain what features you like most about it. 
2) Give students time to come up with a response then have them think-pair-share with their elbow 

partner by taking turns sharing their answers. Share as a whole class. Write responses on board. 
3) Explain to your students how you will be implementing aspects of personalized learning into 

instruction, starting with using assistive technology like Khan Academy. 
4) Tell them how Khan Academy will help them practice their knowledge and skills for mastery 

learning at their level and at their pace.  
 
II. Direct Instruction: Introduce Khan Academy and have students sign up using their Google account if they 

already have one. Provide them with the class code and explicitly model how to add you as a coach then 
play the “Using Khan Academy” tutorial video for the whole class to watch. 

1) Ask students to point out some features of the website that was shown in the tutorial video. 
2) Next, pass out the “Khan Academy Scavenger Hunt” handout and have them complete it as they 

explore the website.  



3) Explicitly model to them how to navigate the Khan Academy website to monitor their progress, 
view their assignments, access practice exercises and mission/mastery challenges, access videos, 
use hints, ask for feedback, explore helpful articles, and search for a specific topic. 

 
III. Guided Practice: Tell students that progress monitoring and goal-setting are very important elements of 

personalized learning so they will need to understand how to create SMART goals using progress data from 
Khan Academy.  

1) Ask students if they know what a SMART goal is and what they already know about it.  
2) Play the “Achieve More by Setting Smart Goals” video. 
3) Ask students to share what they learned about SMART goals and what each letter represents.  
4) Have them come up with example and non-examples of goals that are specific, measurable, 

attainable, relevant, and timely. 
 
IV. Checking for Understanding: Elicit individual responses and monitor whole class and student discussions 

to check for understanding after watching the videos. 
1) Monitor student interaction as they engage in discussion about personalized learning. 
2) Use popsicle sticks to call on students to share their responses. 

 
V. Independent Practice: Students complete the “Understanding SMART Goals” handout.  

  
VI. Assessment: “Khan Academy Scavenger Hunt” handout to show they know how to navigate the website. 

 
VII. Closure: Students share out which feature on Khan Academy they like the most. 

 

 
Day 2+ 
 
I. Anticipatory Set: Pass out the “I Can” Statement handout. Have student explore the different knowledge 

and skills they will have to master to reach proficiency in 8th grade math.  
1) Ask students to log onto Khan Academy and take quiz 1 so that they can see which concepts and 

skills they have already mastered and which concepts they still need to practice. 
 
II. Direct Instruction: Pass out the “SMART Goal-Setting” Handout and tell students they will be creating a 

goal based on the quiz they just took on Khan Academy. 
1) Explicitly model how to complete the handout based on results from Khan Academy. 
2) Go through how to make their goals specific, measurable, attainable, relevant, and timely. 

 
III. Guided Practice: Have the students complete steps 1-6 on the “SMART Goal-Setting” handout. 

1) Check in with the whole class as they complete each step.  
2) Have students peer critique each other to revise their goals. 

 
IV. Checking for Understanding: Monitor individual and whole class response using questioning to gauge 

student understanding of the task and check their “SMART Goal-Setting” handout and monitor their 
progress on the teacher dashboard on Khan Academy. 

 
V. Independent Practice: Have students check off the “I Can” statements that they have already mastered 

according to the Khan Academy exercises then instruct them to practice the exercises Khan Academy has 
recommended and indicated that they have not yet mastered them. 
  

VI. Assessment: Students will complete exercises on Khan Academy that match their pace and ability and 
revise their goals on their goal-setting handout based on the data from Khan Academy. Complete reflection. 

 
VII. Closure: Students share their SMART goals and explain how it is relevant to them. 



What is Personalized Learning? 
Posted February 17, 2016 in New Learning Models, Practice by 
Natalie Abel 

Advances in technology and personalized learning environments have 
created a historic opportunity to expand access and boost achievement 
and completion for learners across the globe.  

With student-centered, personalized learning, we can identify students’ 
unique needs and address them. Teachers possess powerful tools to 
personalize instruction and utilize real-time data for feedback to 
intervene exactly where each student needs it most. It is about 
optimizing learning every day and maximizing the amount of learning 
per unit of time. Students also amass a collection of evidence that 
demonstrates their learning.  

As an emerging and evolving field, it is essential to clearly define personalized learning to avoid confusion and frustration. 
Regularly-published, field-tested definitions prove useful for generating shared understanding and challenging 
misconceptions. By clearly articulating the definitions of these terms, the field can close communication gaps and advance 
toward next generation learning with increased clarity, effectiveness and scalability.  

Personalized Learning, Defined 

Each year, iNACOL surveys thousands of educators to inform and push our understanding of the field. This practitioner-
based feedback informed our definition of personalized learning:  

“Tailoring learning for each student’s strengths, needs and interests–including enabling student voice and choice in 
what, how, when and where they learn–to provide flexibility and supports to ensure mastery of the highest standards 
possible.” 

The purpose of personalized learning is to open student pathways and encourage student voice and choice in their 
education. Differentiation is a key part of personalized learning, and it is essential in education. In personalized learning 
environments, educators seek to meet each student within their own zone of proximal development. Without 
personalization, there is a gap between the individual student, their learning, and the support they need to succeed in a 
way that makes sense to his/her interests.  

The shift toward personalization changes the dynamic between the teacher and student. Educators take on new roles as 
mentors, coaches and facilitators, and power and control shifts to the students. By giving students ownership over their 
learning and grounding learning in their interests and passions, they feel valued, motivated and in control.  

In an iNACOL survey, we asked educators what personalized learning means to them. Below are some responses: 

 An understanding that tapping into unique interests, individual styles and specific needs can make work and 
learning meaningful and authentic; 

 Asking each student, “What is best for you?” 
 About relationships, knowing each individual student based on their academic and personal interests; 
 Students accessing a curriculum that meets their individual needs, reflects their zone of proximal development, 

and gives them the opportunity to access resources to progress at their personal rate of learning; 
 Engaging students with personal learning plans, where contributions from students, parents, support staff and 

teachers provide a path for ubiquitous learning to address students’ individual needs, interests and learning styles; 
 Every student learning at his/her own pace using the tools that help them learn and augment their strengths; and 
 Meeting the learner where they are, determining where they need to be and finding and scaffolding the right zone 

of proximal development to get them there. 



Anytime, Anywhere, Flexible Learning in Partnership with Communities 

“School” is no longer defined merely as a physical space, classrooms lined with 
rows of desks and a teacher who lectures at the front of the room–nor does a 
student’s required curriculum have to involve a one-size-fits-all model that uses 
a single textbook. Anytime, anywhere learning that bridges formal and informal 
learning experiences is connected through the effective use of advanced 
technologies. Digital learning modalities combined with competency-based 
progressions prove fundamental to modernizing education systems that meet 
each student’s unique needs.  

Personalized learning includes the idea of connectivism, where students have 
flexible learning environments, embedded within their communities, using a 
variety of modes, resources and modalities to accelerate learning. As the 
graphic above shows, by organizing resources around each student, we can 
provide personalized learning experiences, embedded in the community, with 
the appropriate supports students need to achieve mastery of competencies 
along their learning progressions.  

Elements of Personalized Learning 

Practitioners identified the following essential components of personalization:  

1. Student agency 
2. Differentiated instruction 
3. Immediate instructional interventions and supports for each student is on-demand, when needed 
4. Flexible pacing 
5. Individual student profiles (personalized learning plans) 
6. Deeper learning and problem solving to develop meaning 
7. Frequent feedback from instructors and peers 
8. Standards-based, world-class knowledge and skills 
9. Anywhere, anytime learning 
10. Performance-based assessments (project-based learning, portfolios, etc.) 

Below is a list of resources to learn more about personalized learning.  

 Report: Mean What You Say: Defining and Integrating Personalized, Blended and Competency Education 
 Report: Maximizing Competency Education and Blended Learning: Insights from Experts 
 Web Resources: CompetencyWorks.org and CompetencyWorks wiki. 
 Share this blog with your PLNs with this sample tweet: “What is #PersonalizedLearning? @nacol defines & 

differentiates key terms in #k12 #nextgen learning https://www.inacol.org/news/what-is-personalized-
learning/ #plearnchat” 

Have you created personalized learning environments in your school or district? Become a guest blogger and tell us your 
story.  

To engage in the latest conversations around personalized learning, follow personalized learning experts  Barbara Bray 
(@bbray27), Kathleen McClaskey (@khmmc) and @plearnchat, and join in the personalized learning twitter chat: 
#plearnchat. Here, you can learn about the latest research, follow thought leaders, hear from teachers and learners, find 
strategies to support the changing roles of educators and students and build your professional network. 

What does personalized learning mean to you? Share your thoughts with us on Twitter (@nacol) and in the comments 
below.  

 



Khan Academy Scavenger Hunt 
Discover the World of Khan Academy 

 
Name: _________________________  Date: _____________ 
 
Go to www.khanacademy.org.  Check out the website and then “hunt” around to answer 
these questions. Happy exploring!   
 
1) When you are logged out and on the homepage, what button do you press to login 

and access Khan Academy?  
❏ Google 
❏ Facebook 
❏ Login 
❏ Other: __________________ 

 
2) Scroll all the way to the bottom right of the page to find Khan Academy’s logo. Draw 

it in the space below.  What do you think this logo symbolizes	  
 
 
 
LEARN: Discovering content 
3) Select the LEARN menu in the top left. List 3 topics you can learn about in Math. 
 
 
4) List 3 subjects besides Math that you can learn about on Khan Academy. 
 

 
5) From the LEARN menu, select “Geometry” in Math. What subtopic in Geometry 

should I select to learn about perimeter?	  
 
 
6) Above the symbol are a video camera & a star. What do these mean?	  
 
 
7)  While working on perimeter and area lessons, you realize that you don’t understand 

what perimeter and area are.  What video or exercise would you do? 
 

8) Go to the video on Area and Perimeter.  
a. How long is this video?   
b. What “Options” are available?	  

 
9) In the top right of the screen, search for the exercise for “Simplifying Fractions” 

and go to the exercise. What topic does “Simplifying Fractions” belong to? 
Hint: Look at the upper left side of the page 

 



10) You are about to start an exercise “Simplifying Fractions”.   
a) How many questions do you need to get correct in a row?  

 
 

b) Look for the follow options. Explain how you might use them. 
•  “Acceptable formats” tab   

 
____________________________________________________ 
 
• “Show scratchpad” option 

 
____________________________________________________ 
 
• “I’d like a hint” button 

 
____________________________________________________ 

 
c) Solve the requested number of questions correctly in a row for “Recognizing 

Fractions 0.5”.  What state are you in? 
❏ Need practice 
❏ Practiced 
❏ Level 1 
❏ Level 2 
❏ Mastered	  

d) How long must you wait before you can “Level Up”?  Why do you think you need 
to wait?   

 
11) At the bottom right, find the “International” option. Besides English, name two other 

languages that are available to work on the exercise. 
 
 
LOG IN to Khan Academy 
12)  On the left, explore the pages listed under Vital Statistics and Achievements. What 

info can you find about your progress? 
 
 
13)  What are badges? What are avatars? What are energy points? How can you earn 

them? 
 
 
14)  In your own words, what is the Learning Dashboard? 
 
 
15)  Did you discover something not in the scavenger hunt?  Share! 



 

Numbers and Operations: Practice Exercises 

Practice Exercises 
Scores 

Attempt 
1 

Attempt 
2 

Attempt 
3 

Attempt 
4 

1. I can write fractions as repeating decimals. / 7 / 7 / 7 / 7 

2. I can convert repeating decimals to fractions. / 7 / 7 / 7 / 7 

3. I can convert multi-digit repeating decimals to fractions. /4 /4 /4 /4 

4. I can find the square root of a number. / 7 / 7 / 7 / 7 

5. I can find the cube root of a number. / 7 / 7 / 7 / 7 

6. I can solve equations with square roots and cube roots. / 7 / 7 / 7 / 7 

7. I can find the roots of decimals and fractions. / 7 / 7 / 7 / 7 

8. I can classify numbers as rational or irrational. / 7 / 7 / 7 / 7 

9. I can classify numbers as rational, whole, integer, or irrational. / 7 / 7 / 7 / 7 

10. I can approximate square roots. / 7 / 7 / 7 / 7 

11. I can use estimation to compare irrational numbers on a number line. / 7 / 7 / 7 / 7 

12. I can compare irrational numbers with a calculator. / 7 / 7 / 7 / 7 

13. I can multiply powers by applying the product of powers rule. / 4 / 4 / 4 / 4 

14. I can divide powers by applying the quotient of powers rule. / 4 / 4 / 4  / 4 

15. I can multiply and divide powers with integer exponents. / 7 / 7 / 7 / 7 

16. I can simplify an expression by applying the power of a power rule. / 4 / 4 / 4 / 4 

17. I can apply the power of a product and quotient rule. / 5 / 5 / 5 / 5 

18. I can apply the power of a product and quotient rule with integer 
exponents. / 4 / 4 / 4 / 4 

19. I can apply the rules of exponents to find equivalent expressions. / 8 / 8 / 8 / 8 

20. I can apply the negative exponents rule. / 4 / 4 / 4 / 4 

21. I can approximate with powers of 10. / 4 / 4 / 4 / 4 

22. I can write numbers in scientific notation. / 7 / 7 / 7 / 7 

23. I can multiply and divide in scientific notation. / 4 / 4 / 4 / 4 

24. I can add and subtract in scientific notation. / 4 / 4 / 4 / 4 

25. I can solve word problems using scientific notation. / 4 / 4 / 4 / 4 



 

Numbers and Operations – Assessments 

Formative and Summative Assessments 
Scores 

Attempt 
1 

Attempt 
2 

Attempt 
3 

Attempt 
4 

Quiz 1 
 Repeating Decimals 
 Square Roots and Cube Roots 
 Irrational Numbers 

/ 9 / 9 / 9 / 9 

Quiz 2 
 Approximating Irrational Numbers 
 Exponent Properties 

/ 8 / 8 / 8 / 8 

Quiz 3 
 Negative Exponents 
 Exponent Properties with Integer Exponents 

/ 5 / 5 / 5 / 5 

Quiz 4 
 Working with Powers of 10 
 Scientific Notation 

/ 5 / 5 / 5 / 5 

Unit Test 
 Repeating Decimals 
 Square Roots and Cube Roots 
 Irrational Numbers 
 Approximating Irrational Numbers 
 Exponent Properties 
 Negative Exponents 
 Exponent Properties with Integer Exponents 
 Working with Powers of 10 
 Scientific Notation 
 Arithmetic with Numbers in Scientific Notation 
 Scientific Notation Word Problems 

/ 28 / 28 / 28 / 28 

 





SMART Goal-Setting 
 

STEP 1: State your goal. 
My goal is to:  
__________________________________________________________________________________________________ 
 

STEP 2: Specific Make your goal detailed and specific. 
What is the desired result? (Who, What, When, Why, How) 

________________________________________________________________________________________________
________________________________________________________________________________________________ 

How are you going accomplish this goal? (List at least 3 action steps you’ll take and be specific) 
1. ______________________________________________________________________________________________ 
2. ______________________________________________________________________________________________ 
3. ______________________________________________________________________________________________ 

 

STEP 3: Measurable How will you measure your progress so you know whether or not the goal has been reached? 
I will measure/track my goal by using the following method(s): 
__________________________________________________________________________________________________ 
I know I have reached my goal when 
__________________________________________________________________________________________________ 
 

STEP 4: Attainable What knowledge, skills, and resources are needed? Will meeting the goal challenge you? 
Items I need to achieve this goal: 
__________________________________________________________________________________________________ 
How I’ll find the time: 
__________________________________________________________________________________________________ 
Things I need to learn more about: 
__________________________________________________________________________________________________ 
People I can talk to for support: 
__________________________________________________________________________________________________ 
 

STEP 5: Relevant/Realistic Is your goal do-able? (Not easy but not unreasonably) 
Why do you want to reach this goal? What is the purpose or benefit of this goal? (What is the impact on your life?) 
__________________________________________________________________________________________________
__________________________________________________________________________________________________ 
 

STEP 6: Time-bound Make your goal TIMELY. Put a deadline on your goal and set some benchmarks. 
I will reach my goal by (date): ____/ ____/ ________. 
 
My halfway measurement will be ______________________ on (date): ____/ ____/ ________. 
 
Additional dates and milestones I’ll aim for: 
__________________________________________________________________________________________________
__________________________________________________________________________________________________ 
 
What barriers will you face to achieve your goal and how will you overcome them? 
__________________________________________________________________________________________________ 
__________________________________________________________________________________________________ 
Goal Progress Review: Date: ____/ ____/ ________ 
Reflection: How have you done? 
__________________________________________________________________________________________________
__________________________________________________________________________________________________ 


