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When curiosity is sparked...








deep cycles of learning can occur.



					
					
					
						





					
				








					
				












				

			

          

      
		

		

	







    


    
      
          
		
	        	 
			
	
	
		
			
					Simulating Parkinson's: Using Electronics to Build Empathy

			

			
					
		3/13/2024
	

			

			
				
			

		

	
		 

	
		
				This lab activity takes students on a unique journey through the world of neuroscience and engineering to explore the complex nature of Parkinson's Disease. Students will simulate the motor symptoms of Parkinson's Disease firsthand by experiencing disruptions in motor control aimed to foster empathy for those living with the condition. Integrating biochemistry, neuroscience, and engineering principles, this lesson is a powerful tool for inspiring the next generation of scientists and empathetic individuals. 
  Click here for access to all lesson resources. 
      
 



		

	
	
			
		

		

	


	
		
			
		

	
		

	
	
	
	
		
			
					Exploring Fentanyl's Risks: Using Chemistry to Imitate the Brain's Protective Layer

			

			
					
		2/7/2024
	

			

			
				
			

		

	
		 

	
		
				This lab activity  directly tackles a pressing issue: the opioid crisis, with a spotlight on fentanyl, one of the most potent and problematic drugs out there. This isn't just any experiment; it's a timely exploration of a topic that's as relevant as it is serious, using a creative setup to model the brain's defense mechanisms against substances like fentanyl.

Using simple materials to simulate the blood-brain barrier, we'll uncover why fentanyl is particularly adept at breaching this protective boundary. It's a hands-on way to grasp the complex science behind drug interactions and their impact on the brain. I'm aiming to strike a balance here—keeping it professional, yet approachable, ensuring we all grasp the gravity of the opioid epidemic while engaging with the chemistry that underlies it.

This lab is more than an educational exercise; it's a chance to connect classroom learning with real-world challenges and tackle this topic head-on, learn together, and shed light on the science behind opioid toxicity. 
  Click here for access to all lesson resources
      
 



		

	
	
			
		

		

	


	
		
			
		

	
		

	
	
	
	
		
			
					Empowering the Visually Impaired: Innovations with Arduino Uno in Assistive Technology

			

			
					
		1/9/2024
	

			

			
				
			

		

	
		 

	
		
				Summary
  My high school students are creating assistive devices for visually impaired individuals using the Arduino Uno platform. This project focuses on developing innovative digital mobility aids, utilizing ultrasonic sensors and small servo motors. These aids are designed to enhance spatial awareness for visually impaired users through sound and tactile feedback, alerting them to nearby objects. I am hopeful that this initiative provides practical, real-world applications of technology but also attempts instills a deep sense of empathy and innovation in my students.
  Procedure 
  	Kit Distribution: Students were given the SparkFun Inventor's Kit and an associated guide, challenging them to complete five distinct challenges. For product information, click here Access the digital "workbook" I provided for coding information and accountability tracking here.
	Design Prompt: Students received the following task: "Using your SparkFun Inventor’s Kit, along with any additional materials (extra electronics, structural components, 3D printing, etc.), design a mobility aid for someone who is blind."
	Initial Coding and Circuit Design: The first step involved using ChatGPT to generate potential codes and wiring instructions. The aim was to create basic circuits capable of moving a servo motor and sounding a buzzer when an object is detected 6 inches away. The specific prompt used was: "Provide code and a detailed wiring diagram for an Arduino UNO to sound a buzzer and move a servo motor when an object comes within 6 inches, using an ultrasonic sensor."
	Prototype Development: Students then built and modified their circuits and codes, creating structures to support their mobility aids, such as earpieces and canes.
	Prototype Testing and Feedback: Students tested each other's prototypes by navigating a simple maze. This allowed them to provide constructive feedback. To see a video of a prototype in action, click here (scroll to second video in post). Note: In this prototype, the servo motor alerts the user to obstacles through touch, while the buzzer does so through sound.


  
 				























 				



		

	
	
			
		

		

	


	
		
			
		

	
		

	
	
	
	
		
			
					Robotics for Social Good: "Bomb Squad" Simulation

			

			
					
		12/11/2023
	

			

			
				
			

		

	
		 

	
		
				
In our Design for Social Good class, students were given a final project challenge: to apply their CAD, electronics, and Robotics skills to simulate robotics' applications in military and law enforcement. Our specific task was to create a user-friendly CAD-designed controller housing an Arduino Leonardo. This controller could remotely operate a robot, simulating the disarmament of a hypothetical explosive. Students controlled their robots from a different location by using their phones as cameras, which were mounted on the robots. They streamed video to their control station through platforms like Zoom or FaceTime. To understand the project instructions and grading criteria, click here. For documentation, students recorded their streamed video and added voice-over narration to explain the process. Below is an example:












		

	
	
			
		

		

	


	
		
			
		

	
		

	
	
	
	
		
			
					Design for Social Good Curriculum

			

			
					
		7/11/2023
	

			

			
				
			

		

	
		 

	
		
				This will be my third year teaching an elective course called "Design for Social Good". This summer I assigned myself the task of creating the entire curriculum in the form of a student digital workbook. The curriculum uses Fusion360 as an anchor, integrating CAD into various projects centered around Assistive Technology, Medicine, and Robotics. Additionally, I tired to integrate AI into the curriculum in meaningful ways, asking students to generate YouTube shorts using ChatGPT and Pictory I am hopeful that this curriculum provides a unified and organized space for students to engage in the curriculum. Because students will be copying and sharing their own workbooks, I am slightly nervous about how to push out to students the inevitable tweaks to the curriculum I will make throughout the year. Live and learn I suppose! Click here to access the curriculum. Note: Links to Fusion360 homework assignments can be found in the heading of each page. 
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Ramsey Musallam is a full-time science teacher in Santa Rosa California.
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