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The basis of this project is to incorporate the basics of computer programming into a science 
classroom. This objective of this project is based upon the National Science Foundation and the State of 
Texas’s push to introduce Computer Science to receive greater student exposure. The long term end 
goal of this project is have more students select Computer Science as a career field.  

As a public school science teacher with over 7 years of teaching experience Title 1 schools, I 
have been in the trenches long enough to know what some of my fellow educators complaints will be 
about this program: 

“There is not enough time to teach what I am required to teach”.  “Why are looking to add more into the 
classroom”.  “Teaching is hard and teaching title 1 is even harder”. “Our students only know mobile 
device and not computers”.  

I would agrees with fellow teachers, but I would also say that our students are capable of 
amazing things, but they are simply lacking the actual knowledge that allow them to embrace greater 
goals. Our students understand the value and money in entertainment, but what they fail to grasp is 
that the true opportunities exist not with content providers (musicians, artists, actors), but the with the 
people who are largely unseen but truly control, program, and innovate this 21st century technology 
dependent world.  To this end we need more; more engineers, more scientists, and a whole lot more 
computer programmers. And for those who choose not to pursue to the aforementioned fields, our 
society as a whole will greatly benefit  from more people that are capable of not just thinking, but 
thinking in a computational methodology that is derived from reasoned logic. 

To further this end I am offering this lesson plan to use in a 6th/7th grade science classroom. In 
the state of Texas the 6th and 7th grade levels begins the first forays of into deeper levels of biology and 
earth sciences. Due to the extremely high demands on students and teachers to teach a large amount of 
material and the loss of class time due to standardized state testing, class time is a premium resource 
that cannot be squandered on material that is often not directly applicable to state standards and 
testing. 

A large percentage of teachers are loathe to accept anything “educational” from individuals outside the 
education fields and so whatever curriculum we offer educators better be worth their time to 
implement it, it better be useful, and it should be relatively easy to implement. 

The average Texas junior high class period is approx. 45 minutes. The average teacher is 
attempting to cram just the required material into all 45 minutes, and they do this for entire year.  To 
ask them to add additional material that is not directly tested on the state standardized tests is to invite 
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trouble. What we are trying to do here is to provide a tool that will complement the teacher’s lesson, in 
that it will serve to reinforce the required material in class while teaching the students a new skill at the 
same time. The earlier we expose our students to the skills and knowledge and present them in a 
graspable way the more likely they will embrace learning. 

The project that I am proposing is designed to be a multi-part lesson plan that is easy to instruct 
teachers in.  It is designed to take very little time out of classroom instruction and be useful in the 
classroom for the teacher re-enforcing the topic that is being taught and to introduce basics of 
computational thinking and computer programing. 

Sections 

• Lesson Plan Overview and Teacher Instruction 
• Applicable TEKS itemization 
• Scratch programming help tutorials 
• 7 different individual Scratch programs and templates for the students for each section of 

instruction and a master completed program for each to use as an example. These are designed 
for an estimated 4-7 days of instruction at 15-20 minutes each 

• Conclusion and Acknowledgements 

Lesson Plan Overview and Teacher Instruction 

This lesson is designed to work in conjunction when covering the topics of the how the nervous system 
functions, autonomic response, and organ systems. 

Ideally the teacher that would be instructing this would go through an approx. 6-hour training, in which 
they would become familiar with the help guides, complete the all lessons, and then compare their work 
to other participant’s work in the training. This would serve to familiarize and gain comfort with the 
material, and allow them to see the diversity of the different methods that can be utilized to complete 
the task. 

Once a teacher is ready into put this program into use in the class room, there are a few things that they 
must consider. 

• Will students be working individually or with partners? 
• How many and what types of computers are available? (Laptops and desktops with mice 

with internet connections work best for this.) 
• Does your ISD’s filtering software block any portion of the application of this program? 
• Ensure that you have paper copies of the help guides to assist students. 
• If using this for a grade, ensure that you have a rubric that lays our clear expectations. 

And one final consideration, realize that this project is a work in progress. I have created it to the best of 
my ability, but it has not yet been tried out on actual students in a classroom. I believe that it will work 
based on my previous experiences, but as all teachers know until a lesson plan has a trial by fire you just 
never know how it will work out. So feel free to re-mix and modify and lesson so it is more applicable to 
your needs.  
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TEKS 

The multi-part lesson that I am proposing I believe correlates to the following Texas Essential Knowledge 
and Skills (TEKS): 

Process Standards (Scientific investigation and Reasoning Skills) 

7.2 A: Plan and implement comparative and descriptive investigations by making observations, asking 
well-defined questions, and using appropriate equipment and technology. 

7.3 B: Use models to represent aspects of the natural world such as a model of Earth's layers. 

7.3 C: Identify advantages and limitations of models such as size, scale, properties, and materials. 

Readiness Standards 

7.5 C: Demonstrate and illustrate forces that affect motion in everyday life such as emergence of 
seedlings, turgor pressure, and geotropism. 

7.12 A: Investigate and explain how internal structures of organisms have adaptations that allow specific 
functions such as gills in fish, hollow bones in birds, or xylem in plants. 

7.12 B: Identify the main functions of the systems of the human organism, including the circulatory, 
respiratory, skeletal, muscular, digestive, excretory, reproductive, integumentary, nervous, and 
endocrine systems. 

Supporting Standards 

7.12 B: Identify the main functions of the systems of the human organism, including the circulatory, 
respiratory, skeletal, muscular, digestive, excretory, reproductive, integumentary, nervous, and 
endocrine systems. 

7.13 A: Investigate how organisms respond to external stimuli found in the environment such as 
phototropism and fight or flight. 

Technology Application TEKS 

7.1 A: Identify, create, and use files in various formats such as text, raster and vector graphics, video, 
and audio files. 

7.1 B: Create and present original works as a means of personal or group expression. 

7.1 C: Explore complex systems or issues using models, simulations, and new technologies to make 
predictions; input, and review results. 

7.4 B: Plan and manage activities to develop a solution, design a computer program, or complete a 
project. 

7.4 D: Use multiple processes and diverse perspectives to explore alternative solutions. 
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Scratch Guides 

Scratch guides for introducing students to the Scratch program. 

https://scratch.mit.edu/help/ 

Scratch: Getting Started Guide 

https://cdn.scratch.mit.edu/scratchr2/static/__08e841bfe3f95a536af2f93561e65034__/pdfs/help/Getti
ng-Started-Guide-Scratch2.pdf 

Scratch Cards  

https://scratch.mit.edu/help/cards/ 

Scratch Video Tutorials 

https://scratch.mit.edu/help/videos/ 
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https://cdn.scratch.mit.edu/scratchr2/static/__08e841bfe3f95a536af2f93561e65034__/pdfs/help/Getting-Started-Guide-Scratch2.pdf
https://scratch.mit.edu/help/cards/
https://scratch.mit.edu/help/videos/
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Scratch Programs 

 For each lesson that you teach it is recommend that you follow the following steps. 

• Show the completed teacher version more than once, but do not let the 
students see the code. Remember we want them creating their own solutions to 
each problem. 

• Ensure that students have the help guide and are familiar with the various 
biology terms that are in use on this project for each day. 

• Know that the first few days of this will take longer, but as you move through 
this you may be able to complete up to two to three lessons in a 20 minute 
period depending on the individual student. 

• After they have seen the completed version and have the help guide available, 
let them loose to create. Please ensure that you are actively monitoring and 
encouraging students, encouraging students to help each other, and praising 
their successes (big or small). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

Part 1 of Computer Science in Biology Instruction - Eye 

Teacher Version - Demonstration Key 

https://scratch.mit.edu/projects/71953964/  

Student Version – Blank Template 

https://scratch.mit.edu/projects/72353320/ 

 

Eye Anatomy © Blausen.com staff.  "Blausen gallery 2014.“  Wikiversity Journal of Medicine 

 

EYE 

Using the sprites and template provided, have a beam of light enter the eye through the cornea and 
proceed the fovea. Once the light has reached the fovea, have the sprite change into a blue electrical 
impulse and proceed out to the optic nerve. The teacher may require you add sound signal for 
completing each task. 

 

  

https://scratch.mit.edu/projects/71953964/
https://scratch.mit.edu/projects/72353320/
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Part 2 of Computer Science in Biology Instruction – Motor Neuron 1 

Teacher Version - Demonstration Key 

https://scratch.mit.edu/projects/71954208/ 

Student Version – Blank Template 

https://scratch.mit.edu/projects/72158920/ 

 

Source: Public Domain  

 

MOTOR NEURON 1 

Using the sprites and templates provided, have a blue electrical neural impulse travel the length of the 
motor neuron while staying inside the lines. The teacher may require you to add a sound signal or music 
to the task as well.  

https://scratch.mit.edu/projects/71954208/
https://scratch.mit.edu/projects/72158920/
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Part 3 of Computer Science in Biology Instruction – Synaptic Gap 

Teacher Version - Demonstration Key 

https://scratch.mit.edu/projects/71954492/ 

Student Version – Blank Template 

https://scratch.mit.edu/projects/72157434/ 

 

Synapse_diag1 © Mouagip / Wikimedia Commons, CC-By-SA-3.0 

 

Synaptic Gap 

Using the sprites and templates provided, have the blue electrical neural impulse go to the end of the 
motor neuron then change into a pink neurotransmitter. The neurotransmitters then float across the 
gap to the receptor and changes back into the blue electrical neural impulse. The impulse then travels 
down to the end of the neuron. 

 

 

 

  

https://scratch.mit.edu/projects/71954492/
https://scratch.mit.edu/projects/72157434/
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Part 4 of Computer Science in Biology Instruction – Motor Neuron 2 

Teacher Version - Demonstration Key 

https://scratch.mit.edu/projects/71954622/ 

Student Version – Blank Template 

https://scratch.mit.edu/projects/72355610/ 

 

Anatomy of a multipolar neuron ©BruceBlaus/Wikimedia Commons, CC-By-SA-3.0 

MOTOR NEURON 2 

Using the sprites and templates provided, have a blue electrical neural impulse travel the length of the 
motor neuron while staying inside the lines. You are required to add at least two different sound signals 
or music to the task as well. 

 

 

 

 

 

 

 

 

 

https://scratch.mit.edu/projects/71954622/
https://scratch.mit.edu/projects/72355610/
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Part 5 of Computer Science in Biology Instruction - Brain 

Teacher Version - Demonstration Key 

https://scratch.mit.edu/projects/71954842/ 

Student Version – Blank Template 

https://scratch.mit.edu/projects/72164066/ 

 

Source: Public Domain  

BRAIN 

Using the sprites and templates provided, please have the blue electrical neural impulse start at the 
place where the blue and green sections meet, and then proceed to the pink occipital lobe region of the 
brain. Once there have the blue impulse think for two seconds, and then change into a red electrical 
neural impulse. Then have the red impulse proceed back the way it came stopping at the blue-green 
section at the very edge of the brain. You are required to add at least two different sound signals or 
music to the task as well. 

 

 

 

 

 

 

 

https://scratch.mit.edu/projects/71954842/
https://scratch.mit.edu/projects/72164066/
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Part 6 of Computer Science in Biology Instruction – Return Trip 

Teacher Version - Demonstration Key 

https://scratch.mit.edu/projects/71955728/ 

Student Version – Blank Template 

https://scratch.mit.edu/projects/72166864/ 

 

Source: Public Domain  

RETURN TRIP 

Using the sprites and templates provided, have the red electrical neural impulse start at the visual 
cortex and then proceed via the optic tract to back of the eyeball. You are required to add at least three 
different sound signals or music to the task as well. 

 

 

 

 

 

 

 

 

 

https://scratch.mit.edu/projects/71955728/
https://scratch.mit.edu/projects/72166864/
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Part 7 of Computer Science in Biology Instruction – Eye 2 

Teacher Version - Demonstration Key 

https://scratch.mit.edu/projects/72167344/ 

Student Version – Blank Template 

https://scratch.mit.edu/projects/72356730/ 

 

Eye Anatomy © Blausen.com staff.  "Blausen gallery 2014.“  Wikiversity Journal of Medicine 

 

EYE 2 

Using the sprites and templates provided, have the red electrical neural impulse follow the outer edge 
of the eye to the area directly over the pupil. While this happening you must place a second sprite in the 
form of black rectangle on the pupil. When the red impulse reaches the area directly over the pupil you 
must have it automatically change the size of the black rectangle making it either larger or smaller. You 
are required to add at least two different sound signals or music to the task as well. Please also note if 
the pupil is becoming larger or smaller please indicate if more or less light is entering the pupil based on 
you the change in the pupil. 

 

 

https://scratch.mit.edu/projects/72167344/
https://scratch.mit.edu/projects/72356730/
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Conclusion and Acknowledgements 

This is project is not designed as a fix all to ensure that every student pursues computer science, it is 
simply a small stepping stone that will hopefully expose more students to the field and the possibilities 
that exist once they leave school. 

Thank you to Baylor University and the CASPER RET program for the opportunity to work on this 
research this summer. 

Thank you also to my partners in this research initiative: 

Lisa Tarman of Pennsylvania  

Gary Stark of Colorado 

Mark Feltner of Texas 

Special thanks go out to the Baylor University instructors who gave us direction and guided our research. 

Jorge Carmona-Reyes 

Dr. Lorin Matthews 

Dr. Li Wang 

Dr. Truell Hyde 

Thank you to the Nation Science Foundation, grant #1262031 for funding this research. 

 

 

 


