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Abstract 

 

The focus of this research project was to determine interactivity between flowcharting 
algorithms and programming of various robotic platforms.  We explored various 
flowcharting schemes and applications and implemented them on programming 
platforms for Acroname Garcia robots and LEGO Mindstorms NXT 2.0.  The 
flowcharting and programming experiences have been used to develop a lesson plan on 
logic and the fundamentals of programming that will be used in high school Engineering 
Design and Problem Solving classes. 
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Introduction 

The ability of a student to think logically through a process is a critical skill that 
challenges many students.  The process of starting a task and developing an extremely 
logical set of instructions to reach task completion, including an algorithm to resolve a 
problem, takes time and practice to learn.  Teaching students this skill will be an 
invaluable tool that they can use in any future endeavors.  Most tasks have a logical set 
of steps that can be used to complete them.  If young students can learn this set of skills 
early, they will have an advantage when they enter the workforce. 

 

Background 

If societies continue at the current rate of consumption, there is “a limited range 
of possible scenarios for the future.” [4]  The mid-21st century will offer many challenges, 
and how the world’s nations prepare for and adapt to the demands placed on their 
energy sources now will determine whether our society makes it or not.  Examining 
planets for possible colonization is one possibility that interests students, and they are 
relatively familiar with the concept of sending a rover to explore an unknown territory.  
Rovers must have the capability to autonomously avoid obstacles as they drive, as the 
time necessary to send and receive information to distant planets necessitates a certain 
level of rover independence. 

Independent actions on the part of the rovers requires significant programming 
be accomplished.  Often, flowcharting is the starting point for computer programming.  
Flowcharts are intended to help develop the logic flow for a task or set of tasks.  They 
can also be used to analyze existing programs to help discover flaws within the coding.  
Basically a flowchart is a graphical representation of the flow of logic through a program 
demonstrating the order tasks are to be performed.  When built accurately, flowcharts 
make initial programming and analyzing coding flaws easier tasks.  In addition, students 
reported in an introductory programming course that “learning flowcharting early in 
[their] course...benefited their learning in subsequent programming assignments”. [7] 
There is also evidence that “using flowcharts provides selective benefits when teaching 
programming to women (e.g., Crews, et al, 2002), whose declining representation in the 
programming field has been a source of considerable concern (Camp, 1997).” [7] 
Students also prefer structured flowcharts to pseudocode, and research indicates they 
do indeed aid in comprehension of the algorithm itself. [8]  It is not simply a preference of 
the students to look at pictures over the coding; the students actually understand more 
from the flowcharts than the pseudocode. 

Flowcharts cannot be created without the understanding of the algorithm which 
will be represented.  Flowcharts should be able to help visualize a process, thereby 
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making the job of a programmer simpler.  People who create flowcharts don’t 
necessarily need to be versed in programming language being used to write the 
program because the programming languages utilize specific syntaxes that require 
proficiency to use.   However, you do need to understand the goals of the program, the 
limitations of the system you are using and logic flow, in general. 

Flowcharts are not to be used to document complete programs, particularly ones 
that are complex.  As a general rule, a flowchart is to be limited to one page.  If a 
flowchart requires more than a page, several steps should be combined from the chart 
into a subroutine.  The subroutine can then be represented on a separate page and 
referenced from the primary routine.  It is important to remember that the primary 
purpose of the flowchart is to visually represent a process.  Overcomplicating the 
representation is akin to trying to teach someone the programming syntax and will 
ultimately confuse those using the flowchart. 

Flowcharts are comprised of four main symbols.  A terminator (looks like an oval) 
is the entry or ending point of a flowchart.  This point begins or ends the entire process 
being represented.  A rectangle, called a process, is an operation to be conducted by 
the program.  The operation could be internal or external to the system.  These 
processes could turn systems on or off, define variables or run commands.  A 
parallelogram is a data symbol.  A data symbol will either receive data or give out data 
based on the needs of the program.  The data is frequently the result of or an entry 
event into a process.  Finally a decision is represented by a diamond. Decisions are 
typically questions that can be answered by a yes or a no.  More complex decisions 
usually need to be broken down further.  Decisions require a separate branch be 
created for either answer (yes or no) based on the answer to the question.  Each branch 
will lead into separate processes within the flowchart.  As the decisions result in yes or 
no answers, they are frequently the location where loops are created within the 
flowchart (and subsequent program).  These conditional statements require a set of 
circumstances be met before proceeding further through the flowchart or program.  
Loops are an effective way to program.  It simplifies coding by eliminating unnecessarily 
repetitive statements.  Several other flowcharting symbols are used, but the four 
described above are the main ones.  Using several additional shapes can needlessly 
complicate the algorithm which defeats the purpose of flowcharting to begin with. 

As the algorithms progress, the tasks they are intended to complete progress as 
well.  At some point, these algorithms have two choices: 1) end the algorithm, or 2) 
create an infinite loop which will keep the algorithm running indefinitely.  Ending the 
algorithm completes it and kicks you back out of the flowchart.  At this point, user 
interface is required to start the process again.  The purpose of creating an infinite loop 
would be to create a process that is ongoing.  An example of this would be an automatic 
security monitoring systems.  Who would want their security system to check the 



  P a g e  | 6 

monitors, detect that everything is fine and stop going back to check the monitors 
again?  

 

Problems 

The original plan given to the robotics team was the 
following: 

 

1.  Create an ad-hoc network among the four Acroname 
Garcia robots. 

2.  Configure the robots to patrol the corridor outside the 
electrical engineering faculty offices and labs. 

3.  Program the robots to take pictures on demand. 

4.  Program an android to send commands to the robots and 
collect the responses and images that they transmit. 

 

The summer RET program consists of six weeks of research and work time, with 
3-4 seminars or other activities weekly.  On the first day, we discussed the goals given 
to our team, which in addition to us consisted of one undergraduate UNT student, one 
exchange student from Mexico, one UNT graduate student, and a supervising 
professor, Dr. Namuduri.    

 

Methods 

The initial intent of our project was to have four Garcia robots “patrol” the 
corridors of the Electrical Engineering department and take pictures that could be 
viewed at a later point in time.  The EE students began looking at creating an ad-hoc 
network, and we looked into what it would take to add the camera feature.   

Two cameras had been ordered for this purpose, one Logitech camera designed 
for webcam use, and a CMUcam4.  The CMUcam4 is a much more programmable 
camera that is designed for the type of application we were looking at.  However, we 
first looked into the Logitech camera because it is “off the shelf” and designed to be 
“plug and play”.  The issue we discovered is that for the Logitech to be usable, you 
would need a Windows based platform.  The Garcia Robots work off of Linux.  

 

Figure 1: Acroname Garcia robots 
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Therefore the Logitech cameras are not usable with the Garcia Robots without some 
significant programming issues.  At that point we began looking at the CMUcam4 
cameras.  We looked at the connection issues with this camera to the Garcia Robots.  
There are several wiring choices but we would have needed a particular type of 
software to program this camera too.   

As we continued to proceed down this path, it became apparent that we were not 
going to get very far with camera operations.  Even if we could get the camera working, 
the EE students were not currently able to do steps one and two of the goals: creating 
an ad-hoc network and programming them to patrol the corridors.  We had a meeting 
with our team.  There was an initial presumption that we would be able to learn the C++ 
syntax quickly in the time we had here at UNT, which in reality was far beyond the 
scope of the summer program.  Attempting to become fluent in C++ to the point of being 
able to program graduate level codes within a few weeks would not be feasible, nor the 
best use of our time.  In addition, we were concerned it would not translate well back to 
our classrooms, and we decided to examine our curriculums for possible topics that 
would relate to things we could do with the robots.  We identified TEKS relating to 
inputs/outputs, feedback, and reverse engineering that could be explored on the basis 
of a “search and rescue” robot that would find lost rockets.  Each spring, our students 
launch high power rockets to altitudes up to 13,000 feet.  These rockets are the 
culmination of a semester long capstone design course, and are valued up to $1000 
each.  Upon descent, students and range staff are frequently not able to trace exactly 
where they land because of line of sight issues.  The initial idea of creating a patrol 
robot could be adapted into a search and rescue style robot that could be left in the field 
to find these lost rockets when the students have to end their search and leave the 
launch site because of their academic constraints.  This concept would have a lot of 
value to the students, as they become very invested in the rockets and are quite 
disheartened when one is lost in the field. 

On our end, the focus of the project thus shifted to exploring this concept while 
still supporting the work of the EE students in their work on the Garcia robots in 
whatever capacity we were able.  We focused on flowcharting to guide the 
programmers in the direction we wanted the robots to function.  Our team’s 
programmers would work on the specific syntax that would allow the robot to patrol the 
corridors using our flowcharts as the basis for their programming. 

At first we focused on a comprehensive flowchart that would allow us to provide 
the entire algorithm to the programmers at one time.  We went through several 
iterations of the flowchart before settling on the final one.  However, after contemplating 
the wisdom behind the entire flowchart, we realized that we need to break this down into 
smaller steps to be able to gain success with programming.  Therefore we created the 
algorithm to avoid one simple obstacle of a small size.  [See Figure 2]  The 
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programmers were able to get this program functioning to some degree with the Garcia 
Robots.  There are problems that exist within them however.  Some of these problems 
exist because our programmers are learning as they go along.  As they discover issues, 
it takes time to figure out how to work around it or how to fix it. 

  

 

 

As the graduate students continued to problem-solve the Garcia robots, we 
obtained two LEGO Mindstorm kits and looked into how we could incorporate them in 
our research.  A literature review verified our assumptions that the robots would be a 
great addition to the classroom setting.  The lesson plan we formulated using flowcharts 
would also lend itself well to an extension using the Mindstorms.  The programming 
language for the LEGO Mindstorms is straightforward and student-friendly, and the 
robots are a very engaging medium to learn the fundamentals of programming. 

At this point, we explored several robots that could be built with the LEGO 
Mindstorms.  The first build we settled on was the “Explorer” robot.  Once built and 
programmed, this robot searches a given area and avoids obstacles.  Although there is 
no mapping, specific pattern for searching or reporting capabilities for this build, this 
robot closely mimics our desired end product and motivation for our rocketry students.  
We built two of them to help us understand building with the LEGO Mindstorm kits and 
programming them.  The robots worked flawlessly and were able to drive around an 
area and avoid obstacles. 

Figure 2: Obstacle Avoidance 
Flowchart 

Figure 3: LEGO Mindstorms NXT software 
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Figure 4: Explorer robot in an example launch site setting 

Results & Discussion 

The undergraduate students ran into many obstacles with programming the 
Garcia robots.  However, work is progressing towards an autonomous obstacle 
avoidance program to be used for a multi-robot hallway surveillance network.  The 
Garcia robot is now able to drive and avoid obstacles autonomously in the hallway.  
Once the robots are able to communicate, the cameras will be installed. 

As we moved toward flowcharting, we quickly determined that flowcharting is the 
best tool we can bring back to our classrooms.  We will incorporate the LEGO 
Mindstorm robots into this process as resources are available.  Flowcharting by itself is 
an inexpensive, yet valuable, lesson. 

Flowcharting allows a logic process to be integrated into instruction.  Teaching 
students how to flowchart a process has multiple benefits including teaching logic flow, 
organization, documentation and process completion.  They are valuable 21st century 
skills that our students will be able to utilize in college and the workforce. 

There will be benefits of the LEGO Mindstorm platforms as well.  We quickly 
realized the benefit of this platform for high school students.  Many builds already exist 
and are available for free on the internet.  Students can easily explore any of these and 
recreate them.  They can expand on them as well.  Expanding on them allows students 
to explore their own creativity and resourcefulness.   

 We also utilized an NXT Explorer program to demonstrate possible obstacle 
avoidance methods, and then utilized the NXT platforms to create an activity for Tech 
Fest, the UNT RET community outreach event.  We were able to successfully program 
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a “hammer car” to work via a wireless Bluetooth remote, and added sounds to accent 
various operations. 

 

Figure 5: Hammer car and wireless Bluetooth remote 

 

Conclusion 

Understanding logic flow is a critical skill that is greatly lacking in today’s youth.  
The ability to reason through a process is a skill that needs to be nurtured and 
developed.  Teaching a young mind to follow an algorithm to solve a problem will help 
them develop cognitively abilities earlier than their peers.  These will be valuable skills 
that they can bring to the workforce whether they enter it immediately after high school 
or after further schooling.  As we teach these students the process of flowcharting and 
algorithms, we must remember the importance of these skills for our students.  A logical 
process, a flow of information and the ability to discern the information to create it or 
interpret it will serve our students for years to come. 

 

Future Work 

To expand upon this research, it would be helpful to research a radio frequency 
[RF] beacon technology.  RF beacons are simple transmitting devices that send signals 
at preprogrammed intervals.  These signals can be picked up by receivers that have 
either a headset or visual display that allows the user to track the direction that the 
signal originated from.  This would allow students in the Engineering Design & Problem 
Solving to home in on the signal.  The transmitters, placed in each rocket, would need 
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sufficient range to overcome the wilderness conditions of the launch site in Willow City, 
TX. 

Additionally, students could research a GPS transceiver system that would 
provide real-time data of a rockets position during flight.  This system would allow 
students to track real time flight data of a rocket launched at the spring event.  Tracking 
the rockets specific flight accomplishes a number of goals.  First of all, it would allow 
students to recreate the rocket flight with software such as Google Earth.  This would 
greatly aid the post mission analysis of the rocket launch.  It would also allow real 
recovery of rockets that land out of line of sight of the launch pad.  Actually recovering 
the rocket allow for more comprehensive post flight analysis and reverse engineering 
allowing students to problem solve the successes and failures of the build and launch. 
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Lesson Objective(s): 
1. The students will design and model a logic flowchart that a robot could use to find lost rockets. 
2. Students will research and study flowcharts and flowchart symbols to guide the understanding 

of logic flow and how a robot could be programmed to aid in the search of lost rockets. 
3. Students will take a prewritten flowchart that explores a controlled environment and expand it 

to include likely unknowns in an uncontrolled environment. 
 

Target Grade Level:  This lesson is intended for high school use. 

Science, Technology, Engineering, & Math TEKS:  
o 130.373. Engineering Design and Problem Solving –  

• (2)  The student applies knowledge of science and mathematics and the tools of 
technology to solve engineering design problems. The student is expected to: 
 (G)  identify the inputs, processes, outputs, control, and feedback associated with 

open and closed systems; 
 (H)  describe the difference between open-loop and closed-loop control systems; 
 (I)  make measurements and specify tolerances with minimum necessary accuracy 

and precision; 
• (3)  The student communicates through written documents, presentations, and graphic 

representations using the tools and techniques of professional engineers. The student is 
expected to: 
 (A)  communicate visually by sketching and creating technical drawings using 

established engineering graphic tools, techniques, and standards; 
 (B)  read and comprehend technical documents, including specifications and 

procedures; 
 (D)  organize information for visual display and analysis using appropriate formats 

for various audiences, including, but not limited to, graphs and tables; 
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Materials Needed: 
A.  Classroom Supplies (Basic) 

a. Pen/pencil 
b. Paper 
c. Computer 
d. Internet connectivity desired (for student research) 

 
B.   Lesson Enhancement Supplies (if available) 

a. Lego Mindstorms Education NXT Set and Software pack (# 9797 + software) 
b. Lego Mindstorms Education Resource Set (# 9695) 

 

Lesson Timeframe: 
This lesson will take three to four 45-minute class periods, including student-driven evaluation, but 
may take more or less time depending on instructor choice and activities pursued. 

Engagement:   
A. Display on projector:  Video & example flowcharts.   

a. “The Big Bang Theory- The Friendship Algorithm” on YouTube: 
i. http://www.youtube.com/watch?v=k0xgjUhEG3U 

b. Images: 
i. “The 90’s”  
ii. “Can I Eat It?” (from dog’s perspective) 
iii. “You Dropped Food on the Floor- Do You Eat It?” (from human’s perspective) 
iv. “The Procrastination Flowchart”  

 
B. Show video: “How to Use Flowcharts” located at 

http://www.mindtools.com/pages/article/newTMC_97.htm 
If not available, can find many short introduction videos on YouTube. 
 

C. Put up “Lamp Doesn’t Work” flowchart.  Student directed questions: 
a. What is the purpose of this flowchart? 
b. Who is the intended audience? 
c. How would this flowchart be helpful to the intended audience?  
d. Can you think of any other applications of flowcharts? 

Exploration: 
A. Students will explore flowcharts/logic flow: 

a. They will review existing flowcharts 
b. They will evaluate flowcharts to attempt to decipher meaning 
c. They will research flowchart symbols to enhance/improve understanding 
d. Students will re-evaluate the given flowchart to define the flowchart goal 

 
B. Questions which may use to encourage and/or focus students’ exploration: 

http://www.mindtools.com/pages/article/newTMC_97.htm
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a. Why do we use flowcharts? 
b. How long should flowcharts be? 
c. How do flowcharts end? 
d. How do you believe this would be applicable to rockets 

 

Explanation: 
A. Use at least 2 higher order thinking questions to solicit STUDENT explanations and help them 

to justify their explanations: 
a. What problems could be encountered in the field that would differ from controlled 

environment? 
b. How would flowcharting need to be accommodated to account for those problems? 
c. What is the point of creating loops while flowcharting? 
d. How are loops created? 

Elaboration: 
A. Students will develop a more sophisticated understanding of the concept through the following 

activities:  
a. Students will research flowcharting, flowcharting symbols and their purposes and logic 

flow. 
b. Students will, in pairs, design flowcharts to create search grids.  The students will assume 

they have launched a rocket to an altitude of a mile or higher and are unable to pinpoint 
where it has landed because of line-of-sight issues.  The end goal will be to send an 
autonomous robot into the field to locate the rocket for you, avoiding obstacles as it drives 
around. 
**See Additional Resources for Instructor section at the end of this lesson plan for online 
flowchart makers if students have access to computers** 

c. Students will explore how varying terrain (such as cliffs) will affect the flowcharts they have 
designed. 

 
B. EXTENSION: if you have access to LEGO Mindstorm kits 

a. If time, students will build the NTX “Explorer” robot.  If time is limited instructor may pre-
build it. 

b. Students will place Explorer robot in a simulated rocket launch setting on the floor (form a 
large square with solid borders and put down a rocket along with 4-5 obstacles like 
tabletop Christmas trees, rocks, books, etc.) 

c. As the Explorer program runs, students will write out the algorithm the robot is likely using, 
based on their observations.  Students may use this to help them write a more efficient 
search program. 

 
C. Scientific terminology to be introduced and to enhance/connect to students’ observations: 

a. Algorithm 
b. Logic Flow 
c. Coding 



 

5 
 

d. PseudoCode 
e. Syntax 
f. Subroutine 
g. Flowcharting 
h. Loop 
i. Process 
j. Decision 
 

D. Application of this scientific knowledge in our daily lives: 
a. How could a flowchart be used to help you during your school day? 
b. How could flowcharts be used in other applications in your life? 
c. How could flowcharts be used in the college? 
d. How could flowcharts be used in the workforce? 

 

Evaluation: 
How will students demonstrate that they have achieved the lesson objective? 

a. After the completion of the flowchart, the teams will trade flowcharts and act out the 
algorithm of the flowchart in a simulated rocket launch site.  (Push desks aside, throw out a 
few obstacles and a rocket and set them free.) There will be a rubric to grade the 
efficiency/effectiveness of the flowchart. 

b. Students will provide feedback to peers by completing the rubric.  Instructor will do the 
same on rubrics that teams turn in. 

c. Students will share out success level of their algorithm and improvements they would 
make. 

 

Additional Resources for Instructor: 
 

Flow Chart Makers for Classroom Use 
 

1. www.lucidchart.com 
Students will need to quickly sign up using an email, but basic version can be used for free and 
flowcharts can be saved online, up to 25 MB.  User-friendly.  
 
2. http://www.diagram.ly/ 
Free online diagram maker that requires no registration, so is quick to get students started on in the 
classroom.  Files may be exported in many formats, but is more complicated than LucidChart and has 
potential for students to lose ability to continue editing the next day if they save it wrong. 
 Note: To save, go to File->Export 
  If students are not finished and want to work on it again at home or tomorrow in class, 
they must export as a .xml file.  If they do this, they may go back to the website and then open the file 
to continue working on it.  If they choose to save as a .jpg file, they will not be able to revise it any 
further. 

http://www.lucidchart.c/
http://www.lucidchart.c/
http://www.diagram.l/
http://www.diagram.l/
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 Once they select .xml and click save, they will see a yellow prompt bar on the bottom of the 
screen.  Select “save as” and choose an appropriate location to save it to. 
 
3. http://www.smartdraw.com/ 
Students will need to quickly sign up using an email.  The free trial is only available for seven days.  
However, the version is extremely user friendly.  Also, any flowcharts created can be accessed after 
the free trial expires.  
 
4. www.gliffy.com 
 
 

Example Flowcharts: 
 

  
 

http://www.smartdraw.com/
http://www.gliffy.c/
http://www.gliffy.c/
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8 
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Utilizing robots to explore the fundamentals of logical processes 

A. Elizabeth Sink STEM Academy @ Northwest ISD 
Karl Gscheidle METSA @ Carrolton-Farmers Branch ISD 



 Each spring, students from over 50 
Texas high schools gather to launch 
high power rockets they have designed 
and built themselves 
 

 Rockets achieve altitudes ranging from 
up to 13,000 feet 
 

 During the descent phase, rockets 
frequently drift and tracking becomes 
difficult - some are never found 



 What if, after the event, students could 
deploy a robot to look for lost rockets? 
 

 LEGO Mindstorm robots have been used to 
illustrate a simple obstacle avoidance 
program 
 

 More advanced obstacle avoidance is 
progressing with the Garcia Robots 
 

 Students will use flowcharts to identify the 
inputs, processes, outputs, control, and 
feedback associated with open and closed 
systems 
 



 Examined curriculum and research possibilities 
for classroom applications 

 Researched capabilities of Garcia robots and 
usage at UNT 

 Identified and explored possibilities for 
integration of LEGO Mindstorm robots  

 Designed flowcharts for classroom applications 
of possible programming 

 Lesson Plans 
 TechFest applications   

 
finished 



 Engineering Design & Problem-Solving  
 Identify inputs/outputs, processes, feedback associated with open and closed 

systems 
 Communicate visually by sketching and creating technical drawings using 

established engineering graphic tools, techniques, and standards 
 Organize information for visual display and analysis using appropriate formats 

for various audiences 
 Create alternative solutions to a problem using brainstorming, reverse 

engineering, and researching engineered and natural solutions 
 

 Students will learn flowcharting basics, examine and evaluate flowchart 
examples and deduce their purposes, relate them to a computer 
program and then modify a “skeleton” obstacle avoidance flowchart to 
suit their purpose 
 

 Students will be prompted to develop an algorithm to send a robot on a 
“search and rescue” mission to find their lost rockets 
 
 
 
 

return 



 Robots capable of symbiotic operations through 
wireless communications 
 Can work toward common goal with proper programming 
 

 Each have 6 IR sensors that detect obstacles 
from 4 – 18 inches away 
 Sensors allow detection of obstacles which trigger other actions 

with proper programming 
 

 Robots also have a laser range finder for longer 
range detection (currently not programmed) 
 



 Progress continues with the Garcia Robots   
 Robots currently have a base program to “patrol” 

the corridor and avoid obstacles. 
▪ Programmers continue to improve on this 

 
 The distance traveled can be accurately measured 

(although different directions cannot be determined yet) 
 

 Turning can be accurately controlled 
 

return 



 Student friendly, multi-
purpose robot platform 
 

 Students say it is an effective 
way to introduce 
programming and they would 
recommend it for further 
course use [1] 

 
 “Explorer” program  
 uses two methods to avoid objects 
 Link to program 
 

 Mindstorm will be main focus 
for classroom use, with Garcia 
robots serving as 
supplemental 

 return 

Click on image above to play video 

 






 Logic Flowcharts Defined: 
 Graphical representation of the flow of logic 

through a program demonstrating the order 
tasks are to be performed. 

 
 Must understand the algorithm being 

represented  
 

 Not intended to represent the entire 
program 
 

 Different geometric shapes represent 
different types of functions 
 return 



Based on 5 E lesson plan format 
 Engagement 

▪ Big Bang Theory introduction 
 Exploration 

▪ Students will explore logic flow,  flowcharts and flowchart symbols 
 Explanation 

▪ How can flowcharts be used to resolve new problems 
▪ What is the point of loops 

 Elaboration 
▪ Students will expand upon a simple obstacle avoidance flowchart to 

create a “search and rescue” flowchart 
 Evaluation 

▪ Students will use their expanded flowchart to navigate around an 
“obstacle” course created in the classroom 

 return 

 

http://www.youtube.com/watch?v=k0xgjUhEG3U


 Utilize flowcharting and Lego 
Mindstorms to develop engaging 
activity for TechFest 
 
 Large flowchart will be laid on the ground 

 
 Programming developed utilizing 

bluetooth wireless communication (for the 
remote) 
 

 Lego Mindstorms will drive on the flow 
chart and complete the process laid out 
 

 Upon completion, participants get to 
“smash” a lego build or try again 
 

return 
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