
	  
 
 

“BIG BUILD” Project Lesson Plan: Solar Powered Bluetooth Speakers 
 

 

Theme Sustainability  

Essential Question(s) Can we effectively build a working and well-designed Solar Powered 
Bluetooth Speaker box using some new and recycled parts? 
 

STEAM Focus:  
Science Technology Engineering Arts and/or 
Math  

Science, Technology, Engineering, Art, and Math 
 
 
 

Badge(s) Earned Systems Thinking 
The learner understands the roles individual components play when 
connected together and combines those components to produce a 
functioning system. 
1A: IDENTIFY: The learner is able to identify the various components in a 
given system 
1B: EVALUATE: The learner is able to demonstrate an understanding of 
the significance of nearly all of the components within a given system 
1C: COMBINE: The learner is able to demonstrate how the various 
components come together to produce a functioning system 
 

Curriculum Connections Science - S8P5 (b) Demonstrate the advantages and disadvantages of 
series and parallel circuits and how they transfer energy.  
Science - S8CS4 (b) Use appropriate tools and units for measuring 
objects and/or substances.  
Art - VA8PR,1 (d) Uses tools and materials with craftsmanship (e.g. with 
care in a safe and appropriate manner). 
Art – VA8C,1 (a) Makes connections to other subjects that help expand 
art knowledge and /or skills. 
Art – VA8C,2 (b) Integrates information and skills from art into other 
subject areas to support personal learning 
Art - VA8MC.1 Engages in the creative process to generate and visualize 
ideas. 
Art - VA8MC.2 Identifies and works to solves problems through authentic 
engagement (thinking, planning, and experimenting) with art methods 
and materials, exploring the nature of creativity. 
 

Learning Styles   
For each learning style, describe how it is 
incorporated in this lesson. 

 

Visual:  Students will be given a general written outline of the steps for 
this project. There are written tasks in various portions of the lessons. 
Demonstrations by the teacher will provide a solid visual component. 

Auditory:  Demonstrations by the teacher will be largely vocal. Peer 
discussions and evaluations will benefit students with an auditory 
preference. 

Kinesthetic: By nature, the project is very kinesthetic. There are many 
opportunities for student to learn by working with their hands. 

Assessment   
How will students demonstrate that they have 
mastered the objective(s) and can answer the 
Essential Question(s) for this lesson? 

Throughout the build process students will be able to self-monitor 
according to written and verbal instructions. There will be plenty of 
opportunity for students to give and receive feedback among their peers 
as well as receive constant feedback from the teacher(s). 



	  

DAY 1 
Tools and Equipment Electronic devices for disassembly, various screwdrivers, pliers, soldering guns, 

safety glasses 
 

Materials Electronic Devices for salvaging, written project plan for students, list of 
component keywords 
 

Safety Notes  
Students will need sufficient lessons in soldering safety. The use of pliers, knives, 
etc. creates a safety risk. Students will need safety glasses. Maker mentor and 
students will review safety mantra for tool use. 
 

Opening Hook  
(Activation Strategy) 

Have a variety of music playing devices available for the students to engage 
with for a few minutes 
 

Work Session 
(Guided teaching of new content) 

Explore 
Students will work in pairs to come up with a simple table, listing the 'best' and 
'worst' things about each product. Have a group discussion about what makes 
those things best. (Form and Function, sustainability, portability, sound quality, 
finish, etc.). Have students discuss in pairs how they could combine all the best 
features to make a sustainable product. 
 
Design 
Introduce the build. Explain to the students how they are going to approach the 
build – a general project plan. Give them a written and oral outline. 
 
Tinker 
Have students begin to disassemble the various pieces. Provide them with a list of 
keywords and see if they are able to identify the various components  
Group discussion about the various components that will be included in this 
build. 
Have students continue to disassemble with a focus on salvaging for potentially 
useful components (speakers, buttons, switches, etc.).  
 

Closing Session  Students will use a rubric to self assess student's ability to identify components (as 
a starting point for prior knowledge) 

 
Day 1: Student Self Assessment  
Circle the box in each row that matches where you're at.                          Student Name: _________________________ 

Today I wasn't focused on 
the project. 

Today I was focused on the 
project for some of the time but 
got distracted very often. 

Today I was focused on the 
project for most of the time but 
got distracted a few times. 

Today I stayed focused 
on my project the entire 
time. 

I wasn't able to identify any 
of the electronic 
components that we looked 
at today (yet!). 

I was able to identify a few of 
the electronic components that 
we looked at today but I didn't 
know most of them. 

I was able to identify most of the 
electronic components that we 
looked at today but there were 
a few I didn't know. 

I was able to identify all 
of the electronic 
components that we 
looked at today. 

 
 

Day 1: Teacher Assessment                                           Student Name: _________________________ 
Student wasn't focused on 
the project. 

Student was focused on the 
project for some of the time but 
got distracted very often. 

Student was focused on the 
project for most of the time but 
got distracted a few times. 

Student stayed focused 
on the project the entire 
time. 

Student wasn't able to 
identify any of the 
electronic components that 
we looked at today (yet!). 

Student was able to identify a 
few of the electronic 
components that we looked at 
today but didn't know most of 
them. 

Student was able to identify most 
of the electronic components that 
we looked at today but there 
were a few they didn't know. 

Student was able to 
identify all of the 
electronic components 
that we looked at today. 



	  

DAY 2 
Tools and Equipment Laser cutter, wood for boxes, sandpaper, electronic devices for disassembly, 

various screwdrivers, pliers, soldering guns, glue, safety glasses 
 

Materials Electronic Devices for salvaging, wood for laser, glue,  
 

Safety Notes  
Students will need sufficient lessons in laser safety. Maker mentor and students 
will review safety mantra for tool use Students will need safety glasses. 
 

Opening Hook  
Activation Strategy 

Recalling last class' activity, students will discuss in pairs what makes a good 
design (clean execution, unique, interesting, consideration of intended audience, 
etc.  
 

Work Session 
Guided teaching of new content 

Explore 
Group introduction to the Laser cutter. Students are shown how to prepare for, 
use, and clean up the Laser cutter safely and effectively.  
 
Tinker 
Students take turns working in pairs and are guided by a teacher to design their 
boxes and use the machine to cut them out. Ahead of time, prepare a file for the 
laser with http://boxmaker.connectionlab.org/ 
The file will have to be modified to include holes for the speakers, buttons, and 
wires. 
Depending on the number of students, it may be best to have some boxes 
already cut and ready for assembly. 
While the students are waiting for their turn on the laser, they are continuing to 
disassemble the electronics and salvage for parts. 
 
Build  
Students that have their boxes cut can start assembling them. Have them glue 
three pieces together at a time and use tape to clamp.  
 

Closing Session  Students will peer evaluate their partner. The rubric will assess on student's focus, 
student's attention to safety, and student's ability to design their box/use the 
Laser cutter. Teacher will also complete a rubric for each student to assess the 
same. 
 

 
 

Day 2: Student Peer Assessment 
Circle the box in each row that matches where you think your partner is at.                Student Name: _________________________ 

Assessed by:____________________ 

Today my partner wasn't focused 
on the project. 

Today my partner was focused 
on the project for some of the 
time but got distracted very often. 

Today my partner was 
focused on the project for 
most of the time but got 
distracted a few times. 

Today my partner stayed 
focused on their project the 
entire time. 

My partner was completely unsafe 
today and didn't follow any of the 
safety guidelines or use any of the 
proper safety equipment. 

My partner was mostly unsafe, 
but followed the safety rules a 
couple of times. They usually 
didn't wear the proper safety 
gear. 

My partner worked safely 
most of the time but a few 
times forgot to use some of 
the proper safety equipment 
and follow some of the rules.  

My partner worked safely 
the entire time, always 
following all of the safety 
rules and using all of the 
proper safety equipment.  

My partner will definitely need 
extra help in the next lesson to 
learn how to use the CNC Router. 
They didn't catch on to it this time 
and weren't able to make any 
progress with their box.  

My partner mostly didn't 
understand how to use the CNC 
Router and software, they might 
need some extra help with it in 
the next lesson. They made quite 
a few mistakes.  

My partner was skilled at 
using the CNC Router and the 
software. They generally 
understood how to use it but 
made a few mistakes along 
the way.  

My partner was very skilled 
at using the CNC Router and 
the software. They learned 
quickly and were able to use 
it without any problems.  



	  

DAY 3 
Tools and Equipment Laser cutter, wood for boxes, electronic devices for disassembly, various 

screwdrivers, pliers, soldering guns,  glue, heatshrink tube, safety glasses 
 

Materials Speakers, powerbank, switch, solder, hot glue 
 

Safety Notes  
Students will need to recall their training in soldering safety.. Maker mentor and 
students will review safety mantra for tool use Students will need safety glasses. 
 

Opening Hook  
Activation Strategy 

Students will refer to the project plan outline and set a personal goal for the day. 
(Focus on task, safety, quality of work, etc). 
 

Work Session 
Guided teaching of new content 

Without showing the students the actual wiring diagram, show them all of the 
components and have them draw a wiring diagram. Work with them until they 
have drawn one that matches yours. It will take some guidance but it will help 
the students understand what they are actually doing.  
 
Build 
Meanwhile you may have to have some students finish cutting and building their 
boxes (all but one side).  
 
With a correct wiring diagram in hand, have the students begin soldering. This 
will likely take a lot of guidance. You will likely have to work connection by 
connection, directing them which to solder next and so on.  
 

Closing Session  Students will peer evaluate their partner. The rubric will assess on student's focus, 
student's attention to safety, and student's ability to design their box/use the 
Laser cutter. Teacher will also complete a rubric for each student to assess the 
same. 
 

 
 

Day 3: Student Self Assessment 
Circle the box in each row that matches where you think you are at.                        Student Name: _________________ 

Today I wasn't focused on the 
project. 

Today I was focused on the 
project for some of the time 
but got distracted very 
often. 

Today I was focused on the 
project for most of the time but 
got distracted a few times. 

Today I stayed focused on 
my project the entire time. 

I was completely unsafe 
today and didn't follow any 
of the safety guidelines or use 
any of the proper safety 
equipment. 

I was mostly unsafe, but 
followed the safety rules a 
couple of times. I usually 
didn't wear the proper 
safety gear. 

I worked safely most of the 
time but a few times forgot to 
use some of the proper safety 
equipment and follow some of 
the rules.  

I worked safely the entire 
time, always following all of 
the safety rules and using all 
of the proper safety 
equipment.  

Did you meet your personal goal for the day?  
What's one question that you have as we move forward? 
 
 
 
 
 
 
 
 
 
 



	  

DAY 4 
Tools and Equipment Various screwdrivers, pliers, soldering guns, glue, heatshrink tube, safety glasses 

 

Materials Bluetooth module, amplifier module, supporting documentation, momentary 
switches, solder, hot glue 
 

Safety Notes  
Students will need to recall their training in soldering safety. Maker mentor and 
students will review safety mantra for tool use Students will need safety glasses. 
 

Opening Hook  
Activation Strategy 

Recap of switch lesson. Teacher may answer some of the questions that were 
written down at the end of last class or ask other students if they can answer 
them. 
 

Work Session 
Guided teaching of new content 

Build 
The below instruction is only a guideline. You will likely work on your own 
timeline. Continue the soldering, checking their work as they go. 
With direction, students add switch to power bank. 
Students work in pairs to examine Bluetooth module, amplifier module and 
supporting documentation, attempting to understand how they will incorporate 
the components into the build.  Group discussion about potential ways to tackle 
the components. Explanation of how it will be wired. Students begin wiring. 
 
Design 
Command buttons are explained. Students that are done wiring their module can 
add command buttons.  
 
Test 
 

Closing Session  Students will peer evaluate using a rubric. Rubric will assess: student's focus, 
student's attention to safety, student's progress over the course of the project, 
and student's understanding of the module.  
 
 

 
Day 4: Student Peer Assessment 
Circle the box in each row that matches where you think your partner is at.              Student Name: _________________ 

Assessed by: ____________________ 

Today my partner wasn't 
focused on the project. 

Today my partner was focused on 
the project for some of the time 
but got distracted very often. 

Today my partner was 
focused on the project for 
most of the time but got 
distracted a few times. 

Today my partner stayed 
focused on their project 
the entire time. 

My partner was completely 
unsafe today and didn't 
follow any of the safety 
guidelines or use any of the 
proper safety equipment. 

My partner was mostly unsafe, 
but followed the safety rules a 
couple of times. They usually 
didn't wear the proper safety 
gear. 

My partner worked safely 
most of the time but a few 
times forgot to use some of 
the proper safety 
equipment and follow some 
of the rules.  

My partner worked safely 
the entire time, always 
following all of the safety 
rules and using all of the 
proper safety equipment.  

My partner will definitely 
need some extra help to 
understand the diagrams 
and documents to figure out 
how the modules will come 
together in our build.  

My partner didn't really 
understand the diagrams and 
documents and wasn't able to 
figure out how it might all come 
together in our build. They might 
need some extra help to better 
understand it.  

My partner generally 
understood the diagrams 
and documents. They were 
eventually able to figure out 
how we might use the 
modules in our build. 

My partner understood the 
diagrams and documents 
very well. They knew what 
needed to be done to 
make the modules work in 
our build.  

 
 



	  

DAY 5 
Tools and Equipment Various screwdrivers, pliers, soldering guns, glue, heatshrink tube, safety glasses 

 

Materials Sustainable benefits worksheet, solder, hot glue 
 

Safety Notes  
Students will need to recall their training in soldering safety. Maker mentor and 
students will review safety mantra for tool use Students will need safety glasses. 
 

Opening Hook  
Activation Strategy 

Students work in pairs to complete the worksheet, list the benefits of sustainable 
electronics in various categories: personal, environmental, economical, etc. 
 
 

Work Session 
Guided teaching of new content 

Build 
Have the students continue to solder. 
 
Explore 
Students test out their speakers and troubleshoot any issues.  Students work 
through solving any issues with their devices and complete anything they might 
not have finished up until this point  
 
Build 
Students measure out and drill hole for solar panel wiring.  Students solder in 
solar panel. 
 

Closing Session  To see if they were successful in troubleshooting their issues, students test their 
speakers.  
Teacher will complete rubric to assess student's ability to problem solve. 
 
 

 
Day 5: Teacher Assessment 

Student Name: _________________________ 

Student was not able to solve 
the problem and did not work 
towards any solution. They laid 
out no possible outcomes or 
paths that might get them there. 
They did not connect what they 
had learned to how they might 
solve the issues they 
encountered.  

Student was not able to solve 
the problem but worked 
towards a solution. Despite 
prompting, they were unable 
to take the problem solving 
fully into their own hands and 
apply what they had learned. 
They worked through a few 
possible paths to solve the 
problem.  

Student was able to solve 
the problem but not in the 
most effective way. They 
needed a fair bit of 
prompting to lead them in 
a direction that would 
work. They recalled some 
of what they learned and 
attempted to apply it.   

Student is an efficient 
problem solver. They were 
able to define a desired 
outcome and lay out a 
variety of possible steps that 
might get them there. They 
were able to connect what 
they learned to what they 
needed to know. They were 
flexible in their process.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



	  

DAY 6 
Tools and Equipment Various screwdrivers, pliers, soldering guns, glue, heatshrink tube, drills and 

bits, sandpaper, paint, safety glasses 
 

Materials Glue, paint, solder, hot glue 
 

Safety Notes  
Students will need to recall their training in soldering safety. Maker mentor and 
students will review safety mantra for tool use Students will need safety glasses. 
 

Opening Hook  
Activation Strategy 

Group discussion about some of the successes and challenges the students have 
had over the course of the build. As a group, come up with solutions to some of 
the common challenges. 
 
 

Work Session 
Guided teaching of new content 

Build 
Students glue components into place.  
Students test their devices and troubleshoot to solve remaining issues. 
Finally, students will glue final panel on box and lightly sand and paint box. 
 

Closing Session  To see if they were successful in troubleshooting their issues, students test their 
speakers.  
If extra time, students to make brochure or advertisement for their solar powered 
speaker. 
 

 
Day 6: Teacher Assessment 

                                                          Student Name: _________________________ 

Student was not able to solve 
the problem and did not work 
towards any solution. They laid 
out no possible outcomes or 
paths that might get them there. 
They did not connect what they 
had learned to how they might 
solve the issues they 
encountered.  

Student was not able to solve 
the problem but worked 
towards a solution. Despite 
prompting, they were unable 
to take the problem solving 
fully into their own hands and 
apply what they had learned. 
They worked through a few 
possible paths to solve the 
problem.  

Student was able to solve 
the problem but not in the 
most effective way. They 
needed a fair bit of 
prompting to lead them in 
a direction that would 
work. They recalled some 
of what they learned and 
attempted to apply it.   

Student is an efficient 
problem solver. They were 
able to define a desired 
outcome and lay out a 
variety of possible steps that 
might get them there. They 
were able to connect what 
they learned to what they 
needed to know. They were 
flexible in their process.  

 
 


