
The Design 

 Process 

 

1. Identify the Problem: 

The Existing Behavior Box 

 

 

 

 

 

 

 

2. Identify Constraints 

• Too small  

• Too costly  

• Limited functionality 

3. Brainstorm Solutions 

• Modify Original 

• Start from scratch 

 

4. Select a solution: start from scratch 

Schematic drawing: 

 

 

 

 

 

 

   

   Rear water port panel 

Front with 7 movable panels 

 

 

5. Build a Prototype 

The Cardboard Model 

 

 

 

 

 

 

 

 

6. Test and Refine 

• Reduce poke height 

• Increase port size 

• Slightly wider panels 

 

 

 

 

 

 

 

7. Produce Final Product 
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Abstract: The Boston University Research Experience for Teachers (RET) is a six-week research immersion experience for middle and high school teachers of science, technology, engineering, or mathematics (STEM). The purpose of this program is to provide teachers with real-world 

examples of the significance of their content area with the goal of cultivating student interest in these fields.  

Is Optical Brain Stimulation the Future of Education? 

 

 

 

 

 

 

 

The Research 

 
Due to the novelty of optogenetics, there are a limited number of manufactured 

materials designed specifically for its research. The lack of available materials only 

further delays the potential applications from this research [2]. In particular, our lab 

was in need of a behavior box to train mice that could accommodate multiple nose 

pokes for spatial orientation testing, ceiling-less to allow for optical fibers to reach 

the mouse brain, and inexpensive to reproduce. Our RET task was to design, build, 

and test a new behavior box to allow our research team to move forward with their 

research. In order to accomplish this task, we used the design process.  

 

The design process is analogous to the scientific method as it researches available 

materials and involves the sharing information [4]. Also, like the scientific method, 

the work is never really done. Whereas our new behavior box is superior to the 

original with regard to optogenetics testing, its design will require ongoing 

refinement in response to the needs of future research protocols. 

 

 

Teachers as Researchers 
 

Students often ask how what they are learning is relevant to the “real world,” and 

teachers are often unable to share with students how relevant it is. Unfortunately, 

teachers often respond simply by explaining that the information will be on a 

standardized test. This response neither encourages the student to learn the 

information nor addresses why the student should learn the content.  

 

Teachers who participate in opportunities for scientific research not only expand 

their own understanding of the natural world, but also see how the basic science 

concepts they try to teach their students are truly at work on a daily basis. The 

ability to share real-world experiences and examples of how the scientific process 

can be applied is a more meaningful response to the question of, “Why do we have 

to learn this?” Instead, students are encouraged to engage in the topic and are 

motivated to learn and retain the science curriculum. 

Classroom Applications  
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Introduction 

 
Optogenetics, the study of brain electrophysiology, is the branch of science being 

investigated by Dr. Xue Han in her laboratory. Up until recently, the process of 

mapping the brain was detrimental to living brain tissue often requiring the 

severing of the connections between regions of the brain or killing the brain tissue 

for dissection [1]. Through the use of transgenic mice, scientists are able to study 

the brain more closely by using lasers as an optical pacemaker either to activate 

or suppress the firing of particular neurons. The ability to control an individual 

neuron or group of neurons will allow scientists to map the brain in greater detail, 

perhaps even down to the function of a single neuron. Future goals of 

optogenetics include improving our understanding of neurons and their function 

and ultimately be able to improve the treatment of brain disorders such as 

Parkinson’s, depression, and perhaps even autism [2].  
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Teacher: 

 

Alright class, 

let’s use light 

color 8F00FF 

to stimulate 

our long term 

brain cells. 
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Should I 

increase my 

light intensity 

due to my 

learning 

disability? 
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