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Desiree Luna 
St. Odilia School 
2nd Grade 
 

BOTS Capstone Project 2019-2020 

Unplugged Activity 
Lesson Name: Looping for Cheeseburgers. 

Code.org/Sphero Topic: Loops 

Objectives: 

Students will be able to: 

 Identify repeated patterns in code that could be replaced with a loop 

 Write instructions that use loops to repeat patterns 

Standards:  

CSTA K-12 Computer Science Standards (2017) 

 AP - Algorithms & Programming 

Cross-curricular Opportunities 

Common Core English Language Arts Standards 

 L – Language 

 SL - Speaking & Listening 

Common Core Math Standards 

 MD - Measurement And Data 

 MP - Math Practices 

Next Generation Science Standards 

 ETS - Engineering in the Sciences 

 

Overview: This lesson will help the students prepare for coding loops over the 

length of this course. In small groups, the students will work together in a physical 

activity where they will create a code for a program. 

Purpose: Through the use of physical activity, the students will come across issues 

and emotions that will be similar to those they will encounter when programing in 

coding. By using hands-on approach, the students will alleviate the tensions, build 

confidence, and acquire necessary skills to solve problems on their own.  

Estimated Time:  40 minutes 



Desiree Luna 
St. Odilia School 
2nd Grade 
 

Materials:  

 Paper 

 Pencil 

 Cut out of buns, hamburger meat, and cheese 

Lesson Guide:  

Warm-Up: Review vocabulary. Give an example of a loop 

 Loop - The action of doing something over and over again. 

 Repeat - Do something again 

Goal: For the warm-up, I want the students to know the meaning of the 

words given. It is important for me that they use these words in their vocabulary 

when discussing patterns that are repeating. I also would like for them to recognize 

when something is being repeated and identify where the loop should be placed.  

Discuss: Define the words and give an example of a loop. Have a student 

come up to the class and create a loop, and action that he is repeating, and have the 

rest of the class identify what the loop is.  

Activity: Looping for cheeseburgers 

 Place the students into groups of 6.  

 Distribute the materials to each group.  

 Assign each student a task. 

Directions to class: 

1. Explain that each person has a job, stick to your job unless another 

team member asks for help. (2 navigators, 1 conductor, 2 writers, 

and 1 team manager.) 

2. As a class, discuss the steps (code) for making a cheeseburger. 

3. In their teams, the navigators will instruct the conductor on how to 

make the cheeseburger, giving 1 step at a time. 

4. The writer will write down the steps (code) for making a 

cheeseburger. 

5. The team manager will tell the team “we need to make 10 

cheeseburgers, how can we do this using the same steps?” 

6. The writer will write the code that the team decides would be best 

for repeating the steps. 

7. Lastly, ask the students how these steps will change if they were to 

add extra ingredients: lettuce, tomatoes, pickles, etc. 



Desiree Luna 
St. Odilia School 
2nd Grade 
 

 

 

 

 

 

 

Cross-curricular Activity 
Lesson Name: Adding with my robotic friend. 

Code.org/Sphero Topic: Addition with regrouping, angles, and degrees. 

Objectives:  

Students will be able to: 

 Add the equation using regrouping. 

 Program the sphero to reach the finish line. 

Standards: 

CSTA K-12 Computer Science Standards (2017) 

 AP - Algorithms & Programming 

Cross-curricular Opportunities 

Common Core English Language Arts Standards 

 L – Language 

 SL - Speaking & Listening 

Common Core Math Standards 

 CCSS.MATH.CONTENT.2.NBT.B.7 

 CCSS.MATH.CONTENT.2.NBT.B.7 

Overview: With the given maze that has addition equations, the students will 

program their sphero to follow the path and solve the addition equations found 

along the path. Students will take turns programming the sphero and solving an 

equation. This reinforces the skill of adding with regrouping, while also reinforcing 

the topic of angles and degrees.  

Repeat ____ times. 

Bun 

Meat 

Cheese 

Bun 

 

http://www.corestandards.org/Math/Content/2/NBT/B/7/
http://www.corestandards.org/Math/Content/2/NBT/B/7/
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Purpose: In this lesson, the students are expected to complete the maze while 

solving the addition problems that they come across. 

Estimated Time:  40 minutes 

Materials:  

 Paper 

 Pencil 

 Paper tiles 

 Sphero app on IPad 

 Poster displaying degrees and angles. 

Lesson Guide:  

Warm-Up: Review degrees song, and addition with regrouping. 

 Where I face is 0 degrees, shuffle to right its 90, I go back 180, shuffle to my left 270. 

Set-Up:  

 Using the paper tiles, set up a maze for each group. Match the difficulty of 

the maze to the abilities of each group (this will be done during rotations). An 

example of a set up will look like the figure below. 

Start 

56+48+63+71 

   

  45+45+13  

 13+68  371+258 

   End 
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Math maze with sphero: Once in their groups, the students will be able to take 

turns solving and programming with sphero. The goal of this activity is to get the 

sphero to a tile that has an equation. Once a student has arrived at an equation, 

they will solve it and then give another student a chance to move on.  

Example path: 

Start 

56+48+63+71 

   

  45+45+13  

 13+68  371+258 

   End 
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Lesson Name: Real Life Algorithms / Life Science- plant life  
 
Code.org: Algorithms  
 
Standards Alignment: CSTA K-12 Computer Science Standards (2017).  
 Algorithms & Programming - 
 
Overview: In preparation of this lesson we watched a video, Plant a Seed. I then introduced the 
new vocabulary word Algorithm.  I explained that algorithms are steps to do something and 
algorithms are part of our daily life.  We can write down the steps of an event or activity we do.  
 
Learning Objectives - Students will be able to:  

● Decompose large activities into a series of smaller events 
● Arrange sequential events into their logical order  

 
Estimated Time: 60 minutes I broke up the lesson in two days 
 
Materials:  

● cups 
● Vocabulary words  
● Soil  
● Seeds  
● Real-life algorithms: Plant a Seed Worksheet  
● Assessment worksheet  
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2 



 
Warm-up 5 min 
Discussed the new vocabulary with students 
Algorithm-break up the word into syllables and maybe the sounds they hear.A list of steps that 
you can follow to finish a task 
Ask your students what they did to get ready for school this morning. 
Wrote their answers on the board and discussed the order things were done. I did this with a 
few other activities and focused on the steps it took to complete the activity  
Introduced students to the concept  that it is possible to create algorithms for the things that we 
do daily. 
 
Activity 20 minutes 

Students and I discussed how algorithms help describe things that people do every day then we did the worksheet. 
Cut out the steps for planting a seed from the worksheet.Students worked  together to choose the six correct 
steps from the nine total options.Then they glued the six correct steps, in order, onto a separate piece of paper. 

Next Day 20 minutes  

We traded our glued worksheet with another group and we talked about the step of planting a seed. Then they 
planted their seed according to the step on the sheet.  
 
Warm up 15 minutes 
 
We were able to discuss the steps of planting a seed. I had students use their journal to write 
what they learned. Those that had difficulty writing drew a picture. They all had to write the new 
vocabulary word in their journal.  
  
Then I gave them an assessment they had to do on their own. 
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Lesson Name: My Robotic Friend  
Code.org/Sphero Topic: Algorithms  
Standards Alignment: CSTA K-12 Computer Science Standards (2017).  
Algorithms and Programming  
Overview Students will pretend to take turns being robots and have a set of symbols for 
instructions. Each student will take turns guiding each other on completing a task. They have to 
guide their robot by using symbols just like in programming.  They will learn a new vocabulary 
word Debugging and that would mean fixing a mistake.  This is in Course C but since I did it 
last year I figured it would be fun and I also cut it short and made them do simply stacking.  
Learning Objectives - Students will be able to: 
● Learn to make a connection between activities and verbal instructions 
● Identify and address bugs or errors in sequenced instructions  
 
Time: 60 minutes broke it up into 2 days  
 
 Materials:  
●Stack of 20 paper cups (or paper trapezoids) for each group of 2-3 students.  
●Handouts of the symbols from My Robotic Friends Symbol Key students used the sheet to 
reference throughout the lesson as the pictures indicate.  
● One My Robotic Friends - Cup Stacking Ideas handout per group of 2 students.  
● Journal or notebook for each student.  
 
 
 Warm Up (5 min)  
Talking to Robots Display: Watch the video, My Robotic Friend below to give students context 
for the types of things that robots can do 
 
Lesson- 10 minutes  
Day 1 -10-15 minutes  
I presented the lesson first as a whole class. I picked one student to give me directions on how 
to stack the cups using the symbols. He wrote the symbols on the board. We discussed the new 
term debugging and talked about the mistakes I made or the programmer made. It was 
challenging with first graders. I did this with one more student so I could model what I wanted 
them to do. We discussed some mistakes and referred to that as a bug and how we needed to 
debug.  
 Day 2 -20 minutes  
We discussed the symbols and the goals of the lesson. I reminded them one was the robot and 
the other was a programmer writing down the symbols/directions.  I passed out the materials 
and some of the students still had a difficult time understanding that the arrows meant one step. 
Having one adult in the room makes it very difficult.  
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Wrap-Up 10  
Journaling - Students wrote in their journals of the activity. Some drew pictures of themselves as 
robots with their friends. They drew the symbols and the cups. I asked them to copy Debugging 
and what they understood about the new word. They also drew/ wrote how they felt about the 
lesson.  
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Palmira Reyes 
Second Grade 
Sheridan Street Elementary 
May 30, 2020 
 
Lesson Name:  “Find the Buildings”  
Standards Alignment:  CSTA K-12 Computer Science Standards AP- Algorithms & 
Programming 1A-AP-09:  Model the way programs store and manipulate data by using 
numbers or other symbols to represent information.  
Social Studies Standard:   2SS2: Geography Students demonstrate map skills by 
describing the absolute and relative locations of people, places, and environments.  
 
Overview:  This unplugged lesson will integrate our Social Studies Alive! Lesson 3 to 
use as an unplugged activity to  prepare students for the coding exercises they will be 
participating in during the course of our Code.org lessons.  Students will work in whole 
group as well as with their seat partner to navigate their way through a map.  
 
Learning Objectives- Students will be able to: 

●  Cooperatively work together to help each other physically navigate their way 
through a map 

● Listen to and follow a list of defined steps to perform a series of physical actions 
to reach their goal 

● Define a list of steps, (algorithm), to get their partner from their starting position to 
a selected destination 

● Identify and fix errors in the execution of an algorithm 
 

Estimated time:  45 minutes 
 
Materials:  
 

● Social Studies Workbook 
● Butcher Paper to draw large scale map from  workbook p.12 
● Blind- fold  
● Pencils 
● Journal 

 
Warm-Up, (12 minutes):  Have students sit in a circle on the carpet around a large 
scale map of p.12 Lesson 3 map from our Social Studies Alive! workbook. State the 
objective of the lesson:  In this lesson, we will work with a partner to navigate our way 



through a map.  We will use a compass rose and the words North, South, East and 
West to move around the map.  If we make any mistakes, we will “debug” or fix  our 
program or route.  Discuss the rules first:  
 

1.  Start at the designated starting points 
2. Follow the instructions/directions step by step 
3. End at the designated destination 
4. Fix or “debug” your mistakes 

 
Teacher will model by creating a program, or list of instructions that contains a “bug” or 
mistake.  She will ask students to help her figure out what went wrong on her way to the 
Grocery Store.  Discussion:  What happened?  Where did Ms. Reyes go wrong?  How 
does she “debug” or fix her mistake?  Teacher will then choose two volunteers to select 
and model reaching a selected destination on the map.  The person navigating the map 
will use the blind-fold. 
 
Activity:  “Find the Building” (20 minutes) 
 
Have students take out their Social Studies workbooks. One partner will be the 
“programer” and the other partner will be the “Walker”, they will alternate roles after 
each destination.  The “Walker” will close his/her eyes and keep them closed until 
he/she reaches their destination. The “Walker” will  start at either Main Street or Third 
Street.  The “Programmer”  will guide the “Walker” to the destination of his choice using 
step-by-step instructions using the compass rose vocabulary of North, South, East, 
West.  If the Walker made a “mistake”, the programmer needs to help him/her “debug” 
and try again.  
 
Wrap-Up, (12 minutes):  Journaling:  Prompt:  What did you like about the activity? 
What did you find frustrating?  Do you think it’s important to be able to follow directions? 
Why or why not? 
 



Palmira Reyes 
Second Grade 
Sheridan Street Elementary 
May 31, 2020 
 
Lesson Name:  “Painting Like Jackson” 
Code.org/Sphero Topic:  Relationship Between Time and Distance 
Standards Alignment:  CSTA K-12 Computer Science Standards:  CS.1 
Select and operate computing devices that perform a variety of tasks 
accurately and quickly based on user needs and preferences. 
CSTA K-12 1A -AP-09: Model the way programs store and manipulate data 
by using numbers or other symbols to represent information. 
Visual Arts Standards 2nd Grade:  CR2.12a Experiment with various 
materials and tools to explore personal interest in work of art or design.  
Visual Arts Standards 2nd Grade:  Cr2.2.2a Demonstrate safe procedures 
for using and cleaning art tools and equipment. 
Speaking & Listening 2.6 Produce complete sentences when appropriate to 
task or situation in order to provide requested detail or clarification. 
 
Overview:  Teacher will read aloud the book “Action Jackson” by Jan 
Greenburg and Sandra Jordan to the class and discuss lines, composition, 
design, and artistic technique. Students will take turns using the Sphero 
Robots to create their own work of art inspired by Jackson Pollock using 
the Sphero Draw program within the Sphero Edu App.  
 
Objective:  Students will be introduced to the Sphero Robot and the 
Sphero App and will be able to take turns and calibrate the speed and 
directionality of the Sphero Robot to create a work of art inspired by 
Jackson Pollock. 
 
Estimated Time:  60 minutes 
 
Materials:  



● 23 9x14 white, art paper 
● 6 file box/copy paper ream box tops 
● Tempra paint in multiple colors; red, yellow, black, blue 

etc. 
● 6 paintbrushes 
● 6 cups of water 
● 6 kitchen towels 
● 6 Sphero Robots 
● 6 iPads with Sphero Edu App 
● Photograph of Jackson Pollock 
● Photographs of Pollock’s “Lavender Mist” and 

“Convergence” 
● Book Action Jackson by Jan Greenburg and Sandra  

Jordan 
    • 23 Chromebooks 

 
Lesson Guide:  

Warm Up (5 min) 
Show students the photograph of Jackson Pollock and explain that he was 
a famous American painter who started a new way of painting. Show 
students the pictures of two of his works, “Lavender Mist” and 
“Convergence”.  Tell students that we will be reading a book about him. 
Show the book to the class and read the title and authors.  Show students 
the Sphero Robot.  Tell them they will be using Sphero Robots just like it to 
create their own works of arts inspired by Jackson Pollock.  
  
Activity, (15-17 minutes):  Teacher will read aloud the book Action 
Jackson to students, pausing to discuss the artist’s technique and use of 
lines and angles.  
 Activity, (3 minutes):  Watch the video “Painting with Robots: Sphero 2.0 
Street Art” (52 seconds)  Explain to students that we will be breaking up 
into groups.  6 students at a time will get to work with the Sphero Robots at 
the kidney table with the teacher, while the rest of the class works on 



Code.org on their Chromebooks and wait for their turn to use a Sphero 
Robot to create their work of art. 
 Small group activity, (5-7minutes per group):  Teacher gives each 
student a box top with the art paper in it, a Sphero Robot, a cup of water, 
and a paintbrush.  Students are told that they will be able to choose up to 4 
paint colors to create their Jackson Pollock inspired work of art. Teacher 
models for students how to cover their Sphero Robot with paint using a 
paint brush. Teacher models how to use the Sphero Edu Draw program to 
“move” the Sphero Robot using directionality words like North, South and 
60 degrees and 90 degrees.  Students are asked to try it themselves. 
Teacher also models how to change speed levels to move the Sphero 
Robot. Students are asked to follow.  Teacher Models how to clean the 
Sphero Robot and how to clean the paint brush so that students can 
choose another paint color. 
Students are released to work independently using the Sphero Draw App 
and Sphero Robot to create their artwork.  Teacher supervises and assists 
as needed.  Upon completion, students go to their desks to work on 
Code.org and waiting students take their turn with the Sphero Robots.  
 
Wrap-Up, (8 minutes):  Have students share their artwork using the 
following sentence stems: 
 
“I was inspired by Jackson Pollock to create this work of art.  I created 
______________.  I used the colors _________, _____________, 
___________, and ______________ because _______________.” 
 
 
Clean up, (5 minutes):  Clean and put away Spheros, paint brushes, paint. 
Turn off and put away Chromebooks. 
 



Joseph A. Umana-Walker 

Murchison Street Elementary 

Binary Bracelets 

Create a bracelet that spells your name using the following code that 

computers understand! 

 

Unplugged Lesson:  Binary Bracelets 

Lesson Name:  Binary Bracelets 



Standards Alignments:  CSTA K-12 Computer Science Standards (2017).  AP -

Algorithms  Programming-1A-AP-09:  Model the way programs store and 

manipulate data by using numbers or symbols to represent information 

Overview:  By using binary codes, students will understand how something from 

real life can translate into a series of on’s and off’s or zeros and ones. 

Learning Objectives:  Students will be able to:   

1. Encode letters into binary  

2. Decode binary back to letters 

3. Relate the idea of storing letters on paper to the idea of storing 

information in a computer. 

Estimated Time:  50 minutes 

Materials:  

Notebook for annotation 

Binary Bracelets –Worksheets 

Sentence strips 

Lesson Guide:   

Warm-Up:  Teacher writes on the whiteboard a message using binary codes:  

                            How Computes Read Programs 

Teacher asks, “What do you notice?” 

Students respond, “Shapes, white squares, black squares”. 

Teacher shows students pictures of the inside of a computer.  This creates a 

lot of dialogue.  Students notice chips, wires, cables, fans.  Teacher explains 

that wires carry information through the machine in the form of electricity. 

Then, a computer uses electrical information like the classroom lights turned 

on or off. This is called “Binary.”  Computers store information using 

information in this binary format. So today we are going to learn to write our 

name using binary, just like a computer. 

Activity : 

Provide students with a Binary Bracelets –Worksheet, sentence strips 

         

 



Directions:   

Find the first letter of your first name on the activity sheet.  Fill in the squares of 

a bracelet to match the pattern of the squares next to the letter that you 

selected.   Provide feedback as all students do their first letter of their name.  

Next, students continue with their second letter, and so on.  Teacher 

continues providing feedback to all students.   Last, teacher tapes the 

bracelets around their wrists for students to wear them. 

 

 

After the activity of the binary bracelet, revisit the message that was on the 

board and see if the students can decipher it:   

Wrap Up:  What did we learn today? 

Journaling:  Write about what you learned, why is it useful? 
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Plugged Lesson:  Sphero 

Lesson Name:  Visiting Continents with Sphero 

Standards Alignments:  CSTA K-12 Computer Science Standards (2017).  AP -

Algorithms Programming-1A-AP-09:  Model the way programs store and 

manipulate data by using numbers or symbols to represent information.  

Students use map and globe skills to determine the absolute locations of places 

and interpret information available through a map’s or globe’s legend, scale, 

and symbolic representations. 

Overview:  Students will be given a maze with the names of the seven 

continents.  Every time the Sphero SPRK stops at a continent, it will speak the 

name of the continent and play a sound. 

Learning Objectives:  Students will be able to:   

1. Program the Sphero SPRK by working cooperatively  

2. Recite the names of the seven continents 

3. Learn the continents locations 

Estimated Time:  50 minutes 

Materials:  

 Paper tiles 

Vocabulary words 

Notebook for annotation 

Sphero(s) 

Sphero Edu app on devices  

Lesson Guide 

1.  Warm-Up:   

Watch two videos about the Sphero SPRK. 

https://video.search.yahoo.com/yhs/search?fr=yhs-mnet-001&hsimp=yhs-

001&hspart=mnet&p=how+to+program+sphero+to+roll#id=35&vid=93782f

43cf26b407e0744add48dbb185&action=view 

 

https://video.search.yahoo.com/yhs/search?fr=yhs-mnet-001&hsimp=yhs-001&hspart=mnet&p=how+to+program+sphero+to+roll#id=35&vid=93782f43cf26b407e0744add48dbb185&action=view
https://video.search.yahoo.com/yhs/search?fr=yhs-mnet-001&hsimp=yhs-001&hspart=mnet&p=how+to+program+sphero+to+roll#id=35&vid=93782f43cf26b407e0744add48dbb185&action=view
https://video.search.yahoo.com/yhs/search?fr=yhs-mnet-001&hsimp=yhs-001&hspart=mnet&p=how+to+program+sphero+to+roll#id=35&vid=93782f43cf26b407e0744add48dbb185&action=view


https://video.search.yahoo.com/yhs/search?fr=yhs-mnet-001&hsimp=yhs-

001&hspart=mnet&p=how+to+program+sphero+to+roll#id=57&vid=6f2ae

026b170a714886602e6fb7b6d84&action=view 

 

Activity:  

Students program their Sphero to roll through all the continents.  All groups 

create a maze with the names of the seven continents with the paper tiles:  

North America, South America, Africa, Europe, Asia, Antarctica and Australia. 

North 

America 

 Europe  Asia   

 

 

    

 

 

   Australia   

 

 

    

South 

America 

 Africa Antarctica  

 

https://video.search.yahoo.com/yhs/search?fr=yhs-mnet-001&hsimp=yhs-001&hspart=mnet&p=how+to+program+sphero+to+roll#id=57&vid=6f2ae026b170a714886602e6fb7b6d84&action=view
https://video.search.yahoo.com/yhs/search?fr=yhs-mnet-001&hsimp=yhs-001&hspart=mnet&p=how+to+program+sphero+to+roll#id=57&vid=6f2ae026b170a714886602e6fb7b6d84&action=view
https://video.search.yahoo.com/yhs/search?fr=yhs-mnet-001&hsimp=yhs-001&hspart=mnet&p=how+to+program+sphero+to+roll#id=57&vid=6f2ae026b170a714886602e6fb7b6d84&action=view


 

Programming Steps: 

Step 1:  Each group works collectively to begin their program.  Teacher guides 

them with the first step.   

Teacher says, “Everyone clicks on the word Movement (the light blue menu at 

the bottom of the screen).  Next, select “roll ____ at ____speed for _____”. 

Teacher asks, “Which direction should Sphero roll?”  

Students reply, “It should roll 0 degrees at 30 speed for 1 second.” 

Teacher responds, “Very good”.  “Now, let’s go ahead and enter the 

information”. (teacher waits for students to ask what to do next) 

One student says, “We need to add ‘delay’ before we continue to the next 

continent”. 

Since students are already familiar with this type of coding, they know that they 

need to add the “delay” operation from the Control menu, so the Sphero can 

pause.  



From this moment on, students are on their own coding their program.  Teacher 

is only monitoring and offering feedback. 

 

Wrap Up:  What did we learn today? 

Journaling:  Write about what you learned, why is it useful? 

 


