
Title: Learning Cell Biology Basics using a Virtual Microscope 

Abstract: 

Using a Virtual Microscope students will be able to explore the basic structure and function of cells, as well as the differences between cell types. Students will start by learning the basics of light microscopy through the tutorials provided in the virtual microscope program. They can learn the importance and use of microscopy to study cell biology, and through this technique explore a variety of specialized cells by examining the slides and samples in the program. Through their exploration they will catalog what they observe including basic structures. Next, they will examine cells from different taxonomies and compare the similarities and differences between Eukaryotic and Prokaryotic cells, as well as explore the similarities and differences among plants, animals, and bacteria. Lastly, students can test their knowledge by attempting to classify mystery microscopy images form the image galleries provided based on their observations. This lesson plan will hopefully provide an engaging and explorative opportunity that can be done entirely on the computer and with social distancing.

What standard(s) does this address? 
	NGSS Performance Expectation
Write it out, not just the #. 
	All living things are made up of cells, which is the smallest unit that can be said to be alive. An organism may consist of one single cell (unicellular) or many different numbers and types of cells (multicellular). (MS-LS1-1)

	Common Core Math
(found w/ NGSS)
	Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship between the dependent and independent variables using graphs and tables, and relate these to the equation. (MS-LS1-1)


	Common Core English
(found w/ NGSS)
	Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused questions that allow for multiple avenues of exploration. (MS-LS1-1)
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Learning Objectives:
After completing this lesson, students will be able to:
 
·  Using the Virtual Microscope, students will learn about this valuable technique for studying cell biology including:
· What the parts of the microscope are
· What are common microscopy terms 
· How to calculate microscope magnification settings  
· How to operate a microscope
· How to work with a real microscope
· Why microscopy is used to explore and identify specimens

· Using the Virtual Microscope, students will explore the samples and slides to learn about basic cell biology including:
· What are the basic units of life and what do they look like
· How do cells differ between different taxonomies
· What are the major cellular structures and organelles 
· What are the differences between cell types/Prokaryotic vs. Eukaryotic and examples of each

Lesson plan outline: 
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	Learning E 
	Teacher Does / Says
	Student Does 

	Engage
How can I get students interested in this?
	T: Select images from the image gallery to show examples of cells from different taxonomies. This will allow a visual for discussing the background on cells and organelles for the class requirements.  Example images can be found in the Cell galleries from PBS, Olympus, and Zeiss. Videos can also be utilized for background information:
https://ca.pbslearningmedia.org/resource/tdc02.sci.life.cell.organelles/organelles-in-the-cytoplasm/
https://ca.pbslearningmedia.org/resource/tdc02.sci.life.cell.nucleus/nucleus-cytoplasm-membrane/
 

	S: Students should be allowed to explore the image galleries and discuss the cell types they observe. 

Image galleries for example images:
https://www.olympus-lifescience.com/en/microscope-resource/primer/anatomy/brightfieldgallery/
http://zeiss-campus.magnet.fsu.edu/galleries/fpfusions/index.html
https://ca.pbslearningmedia.org/resource/tdc02.sci.life.cell.cellgallery/gallery-of-cells/


	Explore
What tasks / questions can I offer to have students puzzle through this?
	T: Use the online virtual microscope to have the students explore different cell types on their own. This can either be done as a class, in groups, or individually depending on computer availability.
	S: Students should go through the short tutorials, explore the variety of slides available, and take the test all within the virtual microscope guide. 
http://www.ncbionetwork.org/iet/microscope/


	Explain
How can I help students make sense of their observations? 
- let them try to explain first
	T: Ask the students to observe the differences between animal, plant, and bacterial slides. Noting and contrasting morphology and properties like cell size and shape, membrane structures, cell division phases, etc.

	S: Have the students take screen shots or draw what they see. Students can then list structures and organelles that correspond to the cell types they have observed.


	Elaborate
How can my students apply their new knowledge to other situations? 
	T: Give students a variety of mystery microscope images taken form the image galleries but without any identification. 
	S: Have students identify the domain and kingdom and determine if the image is of prokaryotic or eukaryotic cells. This can be done in groups so the students can have an opportunity to discuss their thoughts. 

	Evaluate 
How can I help my students self-evaluate and reflect on their learning? 
	T: Have the students take screen shots or draw what they see while using the virtual microscope. Students can then list structures and organelles that correspond to the cell types they have observed.
	S: For self-assessment on the basics of cell biology students can use the following test:
https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/15625544/
This test is associated with the background information from:
https://www.nature.com/scitable/topicpage/what-is-a-cell-14023083/
https://www.nature.com/scitable/topicpage/eukaryotic-cells-14023963/





Appendix: 
Background information for the teacher (bulleted & concise). Links to videos, pop science articles (kid-appropriate). Anticipate student questions and provide answers here. Explain any prepwork required. Include list of materials needed (keep them cheap, household items), attach worksheets you’ve made, list any websites or software needed for the activity. 

· Teachers should familiarize themselves with the virtual microscopy software beforehand, but no downloads are required, and the program is very easy to follow for the students. Below I have provided some sources for more background information if needed, or if students would like additional information. 

· Virtual Microscope link from NC Community Colleges: 
· http://www.ncbionetwork.org/iet/microscope/

· Regarding basic cell biology background information, the following sources are both kid and adult friendly:
· https://www.nature.com/scitable/topicpage/what-is-a-cell-14023083/
· https://www.nature.com/scitable/topicpage/eukaryotic-cells-14023963/

· For a detailed source of microscopy basics, I suggest the educational information provided by microscopy companies like Zeiss and Olympus at the following links:
· http://zeiss-campus.magnet.fsu.edu/articles/basics/index.html
· https://www.olympus-lifescience.com/en/microscope-resource/primer/anatomy/anatomy/

· PBS provides some educational videos on cell biology basics:
· https://ca.pbslearningmedia.org/resource/tdc02.sci.life.cell.organelles/organelles-in-the-cytoplasm/
· https://ca.pbslearningmedia.org/resource/tdc02.sci.life.cell.nucleus/nucleus-cytoplasm-membrane/

· Image galleries for example images:
· https://www.olympus-lifescience.com/en/microscope-resource/primer/anatomy/brightfieldgallery/
· http://zeiss-campus.magnet.fsu.edu/galleries/fpfusions/index.html
· https://ca.pbslearningmedia.org/resource/tdc02.sci.life.cell.cellgallery/gallery-of-cells/


