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Description: The purpose of this lesson series is to guide students through the agriscience research process. Skills learned through this process are in alignment with the National FFA Agriscience Fair award area.

Student Learning Objectives:
After completing these activities, students will …
1. Identify how to develop a well-written hypothesis.
2. Develop a hypothesis for their agriscience research project.

Suggested Grade level:
Grades 9 and 10 (This lesson is written so instructors can scale up or down based on class needs.)

Suggested Time:  60 minutes (*Time requirements will vary based upon student understanding and class schedule.)

Resources/References:  
1. Video: “Six Steps to Formulate a STRONG Hypothesis,” https://youtu.be/PCgLjDDD4ek 
2. Document: Agriscience Fair Manuscript Examples, https://ffa.box.com/s/iut6a675rfpd9gq7xupnxvw113pseqdb
3. Template: Agriscience Fair Written Report Template, https://ffa.box.com/s/2egran7ktpntyot680scgn3a3fhjy5ul

Equipment and Supplies Needed:
1. A copy of the “To Chew or Not to Chew” worksheet for each student
2. A copy of the “What Is a Hypothesis?” worksheet for each student
3. bubble gum – one piece for each group
4. sugar-free gum – one piece for each group
5. Digital scale
6. Timer
7. Internet access to play the video in real time or embed it in a PowerPoint ahead of time

Cross-Curricular Connections: 
	Science
	English/Language Arts

	Take measurements using a scale.

Set up an experiment including the title, purpose, hypothesis, materials, methods and data.
	Write a hypothesis for a research study.



Student Activity Sheets:
Direct access to student activity sheets without lesson plan or answer key for easy upload to a learning management system or printing for classwork.

https://ffa.box.com/s/cu139w9hb4nis5wuwz85796a0d672x20 (Word)
https://ffa.box.com/s/v058qeox449386ngpan731cg8n2m6dgr (PDF)

These activities are aligned to the following standards:

FFA Precept
· FFA.PL-A.Action: Assume responsibility and take the necessary steps to achieve the desired results, no matter what the goals or task at hand.
· FFA.PL-C.Vision: Visualize the future and how to get there. 
· FFA.PL-E.Awareness: Understand personal vision, mission and goals. 
· FFA.PL-F.Continuous Improvement: Accept responsibility for learning and personal growth.
· FFA.PG-J.Mental Growth: Embrace cognitive and intellectual development relative to reasoning, thinking and coping.
· FFA.PG-I.Professional Growth: Assume responsibility for attaining and improving upon the skills needed for career success.
· FFA.CS-N.Decision Making: Analyze a situation and execute an appropriate course of action.
Common Core – Speaking and Listening
· CCSS.ELA-Literacy.SL.9-10.1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10 topics, texts, and issues, building on others' ideas and expressing their own clearly and persuasively.
Common Core – Science & Technical Subjects
· CCSS.ELA-Literacy.RST.9-10.7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.
Common Core – Literacy in Science & Technical Subjects: Writing
· CCSS.ELA-Literacy.WHST.9.10.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
· CCSS.ELA-Literacy.RST.9.10.7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.
AFNR Career Ready Practices
· CRP.02. Apply appropriate academic and technical skills. Career-ready individuals readily access and use the knowledge and skills acquired through experience and education to be more productive.
· CRP.04. Communicate clearly, effectively, and with reason. Career-ready individuals communicate thoughts, ideas and action plans with clarity, whether using written, verbal and/or visual methods.
· CRP.06. Demonstrate creativity and innovation. Career-ready individuals regularly think of ideas that solve problems in new and different ways, and they contribute those ideas in a useful and productive manner to improve their organization.
· CRP.07. Employ valid and reliable research strategies. Career-ready individuals are discerning in accepting and using new information to make decisions, change practices or inform strategies.
· CRP.08. Utilize critical thinking to make sense of problems and persevere in solving them. Career-ready individuals readily recognize problems in the workplace, understand the nature of the problem, and devise effective plans to solve the problem.
Partnership for 21st Century Skills 
· Communication
· Critical Thinking and Problem Solving
· Flexibility and Adaptability
· Initiative and Self-direction
· Leadership and Responsibility
· Think Creatively

Lesson Plan:
1. Bell Ringer: What is a hypothesis, and why is it important?

2. Introduction: A hypothesis is an important component to any research study. Have students share one word from their bell ringer and develop a word cloud (an example website would be https://wordart.com/) to show students their current understanding of what a hypothesis is.
 
3. Activity 1: Each student needs a copy of the worksheet “To Chew or Not to Chew.” Have a set of supplies at each group lab station (1 piece of bubble gum, 1 piece of sugar-free gum, 1 timer, digital scale). Separate students into groups of three. Follow the provided steps to guide students through this lab activity: 
(1) Instruct students to remember that every study needs to have a title. Then, where it says “title,” have students title their worksheet The Bubble Gum Lab. 
(2) Next, remind students that studies also always need to have a purpose. The purpose of this study is to determine “what happens to the weight of gum after being chewed.” 
(3) Next, have students create a materials list based on the materials that have been provided and what they will need to do based upon the purpose of the lab activity: bubble gum, sugar-free gum, scale and a timer. 
(4) Have students develop a hypothesis, procedure and data table based on the information you have provided. 
(5) Once students have finished those four steps, students should raise their hands and wait for you to come and approve what they have completed. Once they have completed the top portion to your standard mark of approval, give a physical symbol on their paper to give the go-ahead (Ex. initial, stamp, etc.). 
(6) Students should then perform their experiment as approved. 
(7) Once they have run their trial, they should complete their data table and write their results and conclusions. 
(8) Once all students have finished, discuss what happened (the bubble gum should have lost weight due to the salivary amylase in the mouth dissolving the sugars). Then discuss the process. How did students feel when writing their hypothesis, materials list, procedure and data table?

4. Activity 2: 
a. Part 1: Each student needs a copy of the worksheet “What Is a Hypothesis?” In the previous activity, students were asked to develop a hypothesis for their Bubble Gum Lab based on what they already knew about a hypothesis. Now, students will take a closer look at how to develop a well-written hypothesis. Have students watch the video “Six Steps to Formulate a STRONG Hypothesis,” https://youtu.be/PCgLjDDD4ek (stop at 2:43), to learn about constructing a hypothesis for research studies. Students should complete the questions as they watch the video. Once the video has concluded, students should answer the questions on the right side of the worksheet, reflecting on what they just learned from the video and what they did in the previous activity. Students should then think about why developing well-written hypotheses is important for a research study. Hold a class discussion for students to share their thoughts.

b. Part 2: Next, students are going to apply their learning about hypotheses by reading through three statements and determining the type of phrasing that is being used for the provided hypothesis. Next, students are going to begin developing their hypotheses for their studies by following the steps provided. Students will need to reference what has been completed in previous lessons. 

5. Follow-up: Once students have completed their hypotheses, have students share their hypotheses with three other students to gain constructive feedback. Students can then make any changes necessary.

6. Optional — Extended Learning Opportunities (Not factored into time requirement): 
a. Have students create a lab procedure that they could share with elementary students to teach them about the science in agriculture. Examples include making ice cream, making butter, etc.

7. Exit Ticket: Why is a well-written hypothesis needed for a research study?

[image: A picture containing text, clipart

Description automatically generated]Lesson 4 of 12 




©National FFA Organization 2021


[bookmark: _Hlk69989610]©National FFA Organization 2021
To Chew or Not to Chew Aligned to the following standards:
FFA.PL-A; FFA.PL-C; FFA.PL-E; FFA.PL-F; FFA.PG-J; FFA.CS_N; CCSS.ELA.SL.9.10.1; CCSS.ELA.RST.9-10.7; CCSS.ELA.WHST.9.10.4; CCSS.ELA.RST.9.10.7; CRP.02; CRP.04; CRP.06; CRP.07; CRP.08

Directions:
Gum is a very popular option for many people for many reasons, but what are the differences between different types of gum? Work through the following lab activity to determine the answer.

Title: _________________________________________

Purpose: ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Hypothesis (What do you think will happen?): ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Materials (bulleted list):








Methods (numbered list): 























































Data:























Results:














Conclusion:




































[image: ]Thinking back through this activity, how do you think the overall process went? Why?
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What Is a Hypothesis?Aligned to the following standards:
FFA.PL-A; FFA.PL-C; FFA.PL-E; FFA.PL-F; FFA.PG-J; FFA.CS_N; CCSS.ELA.SL.9.10.1; CCSS.ELA.RST.9-10.7; CCSS.ELA.WHST.9.10.4; CCSS.ELA.RST.9.10.7; CRP.02; CRP.04; CRP.06; CRP.07; CRP.08

Part 1
Directions:
In the previous activity, you were asked to develop a hypothesis for your Bubble Gum Lab based on what you already knew about a hypothesis. However, let’s take a closer look at how to develop a well-written hypothesis. Watch the video “Six Steps to Formulate a STRONG Hypothesis,” https://youtu.be/PCgLjDDD4ek (stop at 2:43), to learn about constructing a hypothesis for research studies. 
What is a hypothesis?






      Ask a ______________________.


        Complete _________________ research.


      Formulate your __________________.

	It should be ______________ and _____________.


       R____________.
	
	_______________ and ______________ with relevant variables.


       ______________ outcome         ____________ being ____________________


       
        Phrasing of your hypothesis
1. ______ … ___________

2. C__________________ and/or E____________

3. C__________________




Think back to your hypothesis from the Bubble Gum Lab. Did you write your hypothesis correctly? Circle your answer.

        Yes                  No


If no, re-write your Bubble Gum Lab hypothesis here. If yes, record your hypothesis here.








Which type of phrasing (one of the three from the video) did you use for your hypothesis?
Why is developing a well-written hypothesis so important for a research study?
What could be the result of completing a study with a poorly written hypothesis?





Part 2
Directions: 
Complete the following activities to practice what we just learned about formulating a well-written hypothesis. You will need to reference the information you learned from the video for this part of the activity. 

Read the following hypotheses and determine the type of phrasing being used.

1. If I walk my Berkshire three times a week in the evening, then my animal will be ready for show by September 1.

Answer: ___________________________________________

2. By eating three carrots per day men, over the age of 50 will have improved vision as compared to those that only eat two carrots per day.

      Answer: ___________________________________________

3. The number of cigarettes smoked in one day will directly impact cardiovascular health in women of all ages.

            Answer: ___________________________________________

[image: Lightbulb and gear outline]
Think about the study you have been preparing, then go through the steps below:

     
        What is your research question? (HINT: You already wrote this in a previous lesson: record it here.)







          Identify three key facts you learned in your literature review that helped to inform your research question. 

	(1)

	(2)

	(3)



        Being clear and concise, draft your hypothesis based on Steps 1 and 2.









        Refine and rewrite your hypothesis.
What type of phrasing did you use for your hypothesis? 

KEY: What Is a Hypothesis?Aligned to the following standards:
FFA.PL-A; FFA.PL-C; FFA.PL-E; FFA.PL-F; FFA.PG-J; FFA.CS_N; CCSS.ELA.SL.9.10.1; CCSS.ELA.RST.9-10.7; CCSS.ELA.WHST.9.10.4; CCSS.ELA.RST.9.10.7; CRP.02; CRP.04; CRP.06; CRP.07; CRP.08

Directions:
In the previous activity, you were asked to develop a hypothesis for you Bubble Gum Lab based on what you already knew about a hypothesis. However, let’s take a closer look at how to develop a well written hypothesis. Watch the video “Six Steps to Formulate a STRONG Hypothesis,” https://youtu.be/PCgLjDDD4ek (stop at 2:43), to learn about constructing a hypothesis for research studies. 
What is a hypothesis? A statement of what you think you will find through research
This is based on research conducted previously.






      Ask a question.


        Complete preliminary research.


       Formulate your hypothesis.

	It should be clear and concise.


        Refine.
	
	Specific and testable with relevant variables.


      		 predicted outcome         			group being studied


       
       Phrasing of your hypothesis
1. If … then

2. Correlation and/or Effect

3. Comparison




Think back to your hypothesis from the Bubble Gum Lab. Did you write your hypothesis correctly? Circle your answer. 
Answers will vary.

        Yes                  No


If no, re-write your Bubble Gum Lab hypothesis here. If yes, record your hypothesis here.
Answers will vary.







Which type of phrasing (one of the three from the video) did you use for your hypothesis?
Answers will vary.
Why is developing a well-written hypothesis so important for a research study? 
Answers will vary. Example: a well-written hypothesis sets up a study to be understandable and driven.
What could be the result of completing a study with a poorly written hypothesis? Answers will vary. A poorly written hypothesis could lead to gaps in the research.





Directions: 
Complete the following activities to practice what we just learned about formulating a well-written hypothesis. You will need to reference the information you learned from the video for this part of the activity. 

Read the following hypotheses and determine the type of phrasing being used.

1. If I walk my Berkshire three times a week in the evening, then my animal will be ready for show by September 1.

Answer: If … then …

2. By eating three carrots per day, men over the age of 50 will have improved vision as compared to those that only eat two carrots per day.

      Answer: Comparison

3. The number of cigarettes smoked in one day will directly impact cardiovascular health in women of all ages.

            Answer: Correlation/Effect

[image: Lightbulb and gear outline]Think about the study you have been preparing, then go through the steps below: Answers will vary.

     
        What is your research question? (HINT: You already wrote this in a previous lesson: record it here.)







          Identify three key facts you learned in your literature review that helped to inform your research question. 

	(1)

	(2)

	(3)



        Being clear and concise, draft your hypothesis based on Steps 1 and 2.









        Refine and rewrite your hypothesis.
What type of phrasing did you use for your hypothesis? 
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