[bookmark: _ldcqgvrs5pon]Microbiology Concept Connections Instructions

Microbiology Concept Connection cards are created to assist students in understanding connections within larger themes in Microbiology. This forces students to connect key terms to key concepts. Students will continuously build on concepts and reinforce those concepts by building on previous terms. The terms are organized in general themes, which include:

· The Cell
· Diversity
· Metabolism
· Genetics and Molecular
· Tools and Control Methods
· Clinical

Instructors can rearrange terms and columns to reflect the order content is taught over the course of the semester. This list is not exhaustive. Additional terms can be added, such as diffusion, osmosis, and active transport. The ultimate goal is to interconnect all themes by the end of the semester.
 
[bookmark: _ap48mgfw5yrw]To get started (using OpenStax Microbiology Textbook):
1.) After Chapters 1 – 3 are covered, split your class into small groups (3 – 5 students per group). Randomly assign three terms from “The Cell” column to each group. Students will find a way to connect the terms and articulate the connections. Instructors can determine the best method students will convey the information, such as a concept map/mind map, short paragraph summary, oral discussion, or any desired method. Terms can be used more than once if necessary but not in the same assigned set.
a. Optional: An additional activity could involve having each group connect their assigned terms to other groups in the class. 
b. Additional modification: Give each group a blank card. Offer students the freedom to introduce relevant terms to their assigned set.
2.) After chapters 4 – 6 are covered, choose three terms from the “Diversity” column and one term from the previously used column. Students will find a way to connect the terms and articulate the connections.
3.) Repeat this process for the remaining sections noting the previously used terms will continue growing. For instance, three cards are drawn from “Genetics and Molecular,” one card from “The Cell,” one card from “Diversity,” and one card from “Metabolism. 
[bookmark: _pplf05y7cdvg]Make it your own
Instructor can modify instructions as needed. Have fun with it.  Some suggestions: 
· Once students are given cards from three or more columns, they have the option to return a card in exchange for another random card in that category.
· Once students are further along in the game, they can write a paragraph that includes a minimum of 2 terms in each sentence. 
· Play “Concept Poker”: A variant of “Texas Hold ‘em”  deal concepts to each group, and then three shared concepts in the middle (“the flop”) ([project, or write on the board) . Each group then tries to create the “best” connections between their cards and the shared cards. Either instructor rules, or group acclimation for the “best”
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[bookmark: _rhuffznihg9f]Extending and creating your own cards:
The PDF was generated from the CSV wordlist using a flash card program called “Anki”, https://apps.ankiweb.net/ .  Import the wordlist into Anki, whil will map the concepts to the card front, and the category to the back.  Then use  the “Print as Flash Cards” addon https://ankiweb.net/shared/info/556159936  (Open “Tools -> Add on”. Browse, or just enter the code 556159936)  Print from “Tools -> Make Flash cards” 
This generates a file “flashcards.html” and opens  it in your browser. Edit it slightly to add CSS to modify the font face and size, such as (what we did):
        font-family: Arial, Helvetica, sans-serif; font-size: 450%
Use browser print function. Print double-sided.

[bookmark: _hcr2qa9ag7oe]
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[bookmark: _gjdgxs]Created by Tim Beagley, Salt Lake Community College, Maia Larios, University of St. Thomas-Houston, Adronisha Frazier, Northshore Technical Community College, Ruhul Kuddus, Utah Valley University, and Ross Reedstrom, OpenStax, Rice University. 
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Activity cards are labeled with the category on one side (image A) and the
term on the other (see image B for examples of terms relating to the Diversity

category). Each round of the activity includes 3 cards from one category and
one from a previous category (image C).





