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LESSON 1. Meet the Scientists & What is Science Anyway?

LEARNING OBJECTIVES: 
· To meet some real scientists 
· To learn about different kinds of science
· To participate in an easy and fun experiment - basically, to do science!

WHAT: Participate in a ‘Meet a Scientist’ activity as an ice breaker.
Participate in a tasty experiment: Jellybean Taste Test 

WHY:  To give the students an introduction to what science is and show them that science is a career that anyone can pursue. They will listen to lots of different scientists will share their work.

HOW:
· At your table, make sure that each student has a folder, a name stick, and a nametag. 
· Ask the students to write their names on their folder - let them decorate it. 
· Explain the importance of keeping a neat and well-organized lab notebook - this is something that all scientists do!

MEET THE SCIENTISTS
· The lead volunteer for the day will review the slide deck on ‘What is Science’ and ‘Meet a Scientist’ slides with the whole class - try to make it fun and interactive! 
· Make sure the students know they can ask questions of each scientist about what they do! Encourage them to raise their hands instead of blurting out questions.
· We want to show the students (aka ‘young scientists’) that science can be interesting and fun, and that anyone can do it!




LESSON 2. The Scientific Method

LEARNING OBJECTIVE: To understand the steps and process of the scientific method

WHAT: The lead volunteer will go through the ‘Scientific Method’ slides with the class

WHY:  To begin to understand the scientific process and have fun with the scientific method while participating in a fun experiment. 

HOW:
· The lead volunteer will present the ‘Scientific Method’ slides with the whole class - be sure to make it fun and interactive!
· Discuss the scientific method and any questions that arise. 
· Make sure to emphasize that the scientific method is not a step-by-step checklist but a fluid process of discovery that never ends! A question leads to an answer that leads to more questions!

· As a class, discuss the steps of the scientific method. 
· Step 1. Ask a Question? 	What is the question?
· Step 2. Research 		What do you know about your idea?
· Step 3. Hypothesize	What is the hypothesis?
· Step 4. Experiment	Do the experiment and record the data.
· Step 5. Analyze		Look at your data - what do your results suggest?
· Step 6. Conclude		What is the outcome?

· Why do we have a scientific method? What is the purpose of the method? Why not just experiment in a random and chaotic fashion? Why be organized? Why record data? 


LESSON 3. Experimental Design

LEARNING OBJECTIVE: To understand the process of experimental design - the thought process and steps taken to carefully design an experiment. 

WHAT:
· ‘How to Design an Experiment’ slides
· Importance of good experimental design and protocols

WHY: To be able to identify and understand the parts of an experiment. To develop an understanding about how to design an experiment and to learn the basic components of the experimental design. 

HOW:
·  Listen to the lead volunteer present the ‘How to Design an Experiment’ slides.
· Start with a question when developing an experiment. Emphasize that the question should be simple and focused, to avoid an overly complex experimental design.  Research into a topic of interest can also be useful when trying to better understand a topic.
· A hypothesis is an idea or explanation for a scientific question that can be tested through experimentation. It is an “educated guess”. Introduce the “If... then… because…” format to help guide students when making their own hypothesis. Emphasize the need to distinguish between variables and controls when making a hypothesis and designing an experiment. 
· Emphasize that it is okay for an experiment to not turn out the way we expect! It is okay if our results and data do not agree with our hypothesis. Scientists are always making educated guesses and then performing experiments to determine what is true. We learn from our mistakes - start over with a new hypothesis and do more experiments!
· Go over and define the variables of an experiment. Emphasize that the difference between the control group and experimental group is that the control group has no change in the independent variable, and everything remains the same. A control group is used for COMPARISON. 
· When making a procedure make sure that students include materials needed, a numbered list of step-by-step directions when performing an experiment, and the specific data that needs to be collected. Explain that it helps to draw out the set-up to better understand designing the experimental process. 


Writing a Reproducible Procedure Worksheet
Instructions: 
Work with a partner at your table to write instructions to make a gummy worm and jelly sandwich. Adult scientist volunteers can help with spelling/grammar but not the steps!
· This should take about 5 minutes to complete. When time is up, give the adult science volunteers the instructions.
· The adult scientist volunteers cannot ask questions, and the students cannot help them. The adult scientist volunteers must make a gummy worm and jelly sandwich following the written instructions!


Step 1. _______________________________________________________________________ Step 2. _______________________________________________________________________ Step 3. _______________________________________________________________________ Step 4. _______________________________________________________________________ Step 5. _______________________________________________________________________ Step 6. _______________________________________________________________________ Step 7. _______________________________________________________________________ Step 8. _______________________________________________________________________ Step 9. _______________________________________________________________________ Step 10. ______________________________________________________________________


LESSON 4. Spotting Fake News

LEARNING OBJECTIVE: To help students understand how to differentiate between real and fake news - the truth or lies (there are no “alternative facts”)

WHAT:
· ‘Spotting Fake News?’ slide deck
· article, “New Study Confirms Sharks Just Really Angry Dolphins,” by The Onion

MATERIALS: a copy of the article for each student

WHY:  Introduction on how to tell the difference between real and fake news. Give students the tools to read science in the news and decide if it is real or fake. Reinforce the motto to not believe everything you read in the news!

HOW:
1. The lead volunteer will go through the Creativity and Collaboration slides. He or she will announce to the class that you want to share a new finding with them - that sharks are really angry dolphins! That a group of scientists recently found out that sharks are really just dolphins that are really mad! Have them read the short (satirical) article with you out loud, “New Study Confirms Sharks Just Really Angry Dolphins” from The Onion (this is obviously not real but pretend that it is real for now…. for teaching purposes…). 


2. Right away after the reading (before there is time to judge), read over ‘Fake or Real?’ slides to introduce tools on how to determine if news is fake or real. 
· Emphasize that fake news is any news report that is NOT correct in its details, not accurate. Fake news gains attention, deceives or misleads its readers. 
· Go through the questions (below) students should be asking when reading a news article.
· Who wrote it? Make sure to check out the author and what type of writing they usually do. Do they have experience or familiarity on what they are writing about? No byline is a HUGE red flag, especially if it has ads or corporate sponsorship! A byline is a line in the newspaper naming the writer of the article 
· Where was it published? Check out the ‘about’ page on the publisher to determine if their articles are reliable pieces of news, make sure it is not a hoax website. DO NOT trust social media! Make sure to check other sources before believing posts on social media. ANYONE can write and post on social media! 
· What is it claiming? Look at sources to check if they are real. Read the whole article and decide if the headline matches the claims in the article! Look over sources and make sure the claims make sense according to the sources. 
·  How does it make you feel? Does the article cause a strong emotional reaction? If so it may actually be an opinion article in disguise! Also, do not believe a news report just because it fits your beliefs. Check to make sure it has evidence and other sources to support its claim. BE AWARE of articles that are joking, and it is for the purpose of entertainment! The Onion is an example of ‘fake news’ for the purpose of entertainment.

3. Revisit the reading, “New Study Confirms Sharks Just Really Angry Dolphins”  The Onion.  Have small groups go over the 5 questions to help them decide if the news article is real or fake: Who, When, Where, What, and How. 


4. Come back as a class to discuss the article.
· Discuss why it is important to know the difference between fake news and real news. Discuss the importance of the activity:
1. The ability to tell what is real and what is fake impacts what decisions people make in their lives. 
2. The ability to tell what is fake news also helps people navigate the world of the internet, that is full of false claims. 
· Discuss what is fake news and why people write fake news in the first place.
· Discuss the article and decide if it is fake or real. Why does it seem real? Why does it seem fake?
5. Ask them to think about things they have read that might not be true - come up with ideas from TV, social media, newspapers, etc. Write their ideas on the board and discuss as a group. HOMEWORK: Ask them over the next week to come up with a few ideas of things they read or heard that they might not believe to be true. If possible, make a list and report back to the class next week. 
· Give them a couple of fun ideas - Do you really “catch a cold” if you walk out in the rain without a raincoat and get cold and wet? (NO!) 

Sources:
1. “New Study Confirms Sharks Just Really Angry Dolphins” by The Onion
https://www.theonion.com/new-study-confirms-sharks-just-really-angry-dolphins-1825924575
2. “ Peer Review in 3 Minutes”
 https://www.youtube.com/watch?v=rOCQZ7QnoN0

New Study Confirms Sharks Just Really Angry Dolphins 
Heavily modified from The Onion – May 10, 2018 
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GAINESVILLE, FL—An exciting study conducted by marine biologists at the  University of Florida recently confirmed that sharks are just really angry dolphins.  
“A five-year-long field study combined with DNA analysis proves that sharks are  actually dolphins that are just really super mad,” said lead researcher Dr. Karen  Delgado, noting that the reason sharks were considered solitary animals was  because they were simply angry dolphins who needed to go off by themselves for  a while to simmer down.  
“Once a dolphin becomes furious, it undergoes a number of changes to its body,  including growing several rows of jagged teeth, sprouting gills, and developing a  layer of skin that seals up the blowhole. In rare cases, a dolphin can become so  incredibly mad that its head will morph into a flat, hammer-like shape.  
Eventually, the mammal calms down and rejoins the pod after its dolphin-like  features return.” Delgado added that her team’s study comes in the wake of a  similar discovery that walruses are really just super smart sea lions.



LESSON 5. Science Posters

LEARNING OBJECTIVE: To learn how to communicate your work to other scientists through making a science poster. To learn all of the components of a scientific poster and how effective posters can be laid out. Each small group of students (2 is ideal) will put together their own posters based off any one of the previous week’s experiments. 

WHAT:  
· Assist groups of students in finishing their foldscope experiments
· See examples of different types of scientific posters AND the components of a poster
· Have each group brainstorm what they want to put on their poster.
· Remind them of all the experiments so they can review and select their favorite!

MATERIALS: Poster paper, markers, colored pencils, scrap paper, tape

WHY: Scientists often use posters to display the research that they do - it’s an important part of the scientific method and communication of your science! They must present their work in writing on the poster and by speaking through sharing their work with the class.

HOW: 
1. Go through the “Scientific Posters” slide deck. Review the components of the scientific method and good experimental design and important aspects of a good scientific poster.
2. Have your group come up with the following sections of the poster: 
Note: it’s best to start out with a DRAFT on scrap paper before going to the poster paper:
· Question
· Hypothesis
· Methods (how they are going to test their hypothesis)
· Materials needed
· Data from their experiment (drawing/cartooning is totally fine here).
· Conclusions
· Start out with everyone SHARING their individual ideas to their group.  
· Next have the group start collaborating and creating an experimental design. If easier they can base their experiment off of the prompt they read. 
· Be sure everyone in each group is heard - a BIG part of a scientist’s job is collaborating and working with others!
· KEEP IT FUN! We want them to think science is FUN!
· Emphasize that science is CREATIVE - scientists create and design experiments, and their posters can be equally creative.
· Make sure the students draft their poster and write their experimental design (for the poster) so it can be referenced and shared during next week’s presentations. Finalize the experimental design and make sure all parts are clear. If the students have time, encourage them to draw out (cartoon) parts of the experimental design.
· Make sure to answer any QUESTIONS groups may have and give direction when needed!

Help the students make their posters with guidance and encouragement! 
Try to make sure that ALL members of the group participate and help with different components. 



LESSON 6. Finish and Present Science Posters

LEARNING OBJECTIVE: To learn how to communicate your work to other scientists through making a science poster. 

WHAT:  
· Assist groups of students in finishing their science posters
· Materials: Poster paper, markers, colored pencils, scrap paper, tape

WHY: Scientists often use posters to display the research that they do - it’s an important part of the scientific method and communication of your science!

HOW: 
1. Help the students make their posters with guidance and encouragement! 
2. Keep your scientists on track by helping them to complete the poster and stay on task 
3. Make sure your group includes the following sections on their poster: 
Note: it’s best to start out with a DRAFT on scrap paper before going to the poster paper:
· Question
· Hypothesis
· Methods (how they are going to test their hypothesis)
· Materials needed
· Data from their experiment (drawing/cartooning is totally fine here).
· Conclusions
0. When the poster is complete (or nearly complete) help your group determine which young scientist will present each part (divvy up the sections) and work with them to practice their delivery
· KEEP IT FUN! We want them to think science and the communication of science is FUN!

Try to make sure that ALL members of the group to participate and help with different components. 
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