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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. Describe the purpose of a lab/record book.
2. Identify important considerations and requirements for an effective lab notebook.
3. Develop a table of contents for a lab/record book.
4. Develop a part of a lab/record book.

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 may vary based upon student understanding and class schedule.)

Resources/References:  
1. Website: Guinness Book of World Records, https://www.guinnessworldrecords.com/
2. Website: Science Buddies: Science and Engineering Project Laboratory Notebooks, https://www.sciencebuddies.org/science-fair-projects/science-fair/laboratory-notebooks-stem#usingalabnotebook 
3. Document: Agriscience Fair Manuscript Examples, https://ffa.box.com/s/iut6a675rfpd9gq7xupnxvw113pseqdb
4. Template: Agriscience Fair Written Report Template, https://ffa.box.com/s/2egran7ktpntyot680scgn3a3fhjy5ul

Equipment and Supplies Needed:
1. A copy of the “World Record Card” worksheet for each student
2. A copy of the “Let’s Keep a Record” worksheet for each student

Cross-Curricular Connections: 
	Science
	English/Language Arts

	Describe the importance of record keeping in research.
	Develop a record-keeping system.



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/h1ybxky9bsiqdf8uwend762uzg222bev (Word)
https://ffa.box.com/s/7lky7urre42ppha3a7wju84qb2ve7hbi (PDF)



These activities are aligned to the following standards:

AFNR Performance Element
· CS.01: Analyze how issues, trends, technologies and public policies impact systems in the Agriculture, Food & Natural Resources Career Cluster.
FFA Precept
· FFA.PL-A.Action: Assume responsibility and take the necessary steps to achieve the desired results, no matter what the goal 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: Embrace cognitive and intellectual development relative to reasoning, thinking and coping. 
· FFA.CS-N.Decision Making: Analyze a situation and execute an appropriate course of action.
Common Career Technical Core
· AG1: Analyze how issues, trends, technologies and public policies impact systems in the Agriculture, Food & Natural Resources Career Cluster.
Common Core – Reading: Informational Text
· CCSS.ELA-Literacy.RI.9-10.1: Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text.
· CCSS.ELA-Literacy.RI.9-10.2: Determine a central idea of a text and analyze its development over the course of the text, including how it emerges and is shaped and refined by specific details; provide an objective summary of the text.
· CCSS.ELA-Literacy.RI.9-10.3: Analyze how the author unfolds an analysis or series of ideas or events, including the order in which the points are made, how they are introduced and developed, and the connections that are drawn between them.
· CCSS.ELA-Literacy.RI.9-10.4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone (e.g., how the language of the court opinion differs from that of a newspaper).
· CCSS.ELA-Literacy.RI.9-10.8: Delineate and evaluate the argument and specific claims in a text, assessing whether the reasoning is valid and the evidence is relevant and sufficient; identify statements and fallacious reasonings.
Common Core – Science & Technical Subjects
· CCSS.ELA-Literacy.RST.9-10.1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 
· CCSS.ELA-Literacy.RST.9.10.4: Determine them meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9-10 texts and topics.
· CCSS.ELA-Literacy.RST.9-10.8: Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem.
· CCSS.ELA-Literacy.RST.9-10.9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.
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. 
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.05: Consider the environmental, social and economic impact of decisions. Career-ready individuals understand the interrelated nature of their actions and regularly make decisions that positively impact and/or mitigate negative impact on other people, organizations and the environment.
· 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 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 
· Critical Thinking and Problem Solving
· Flexibility and Adaptability
· Initiative and Self-direction
· Leadership and Responsibility
· Technology Literacy
· Think Creatively

Lesson Plan:
1. Bell Ringer: Using the “World Record Card” worksheet and the Guinness Book of World Records website, https://www.guinnessworldrecords.com/, find a record that you this is the most interesting. Complete a record card for the one you have selected. Note: If your students are very science oriented, consider having them research a scientific phenomenon.

2. Introduction: Have students share their record card with the class. After each student has shared, have students vote on their favorite world record. After the class has voted, discuss with students that, just like with the world records they shared and voted on, research follows a similar pattern. Many different studies must be analyzed, and the best procedure must be selected. Once the procedure has been selected and developed, it is important to keep records so that we know what has been done. These records can then be used to replicate and/or improve upon the process in future studies. Explain that today we are going to learn about how a scientific record log should be set up and then set up our own record log for each of our independent research projects.
 
3. Activity: 
a. Part 1: Each student needs a copy of the worksheet “Let’s Keep a Record.” Accurate record keeping is an important task for any research project. Using the Science Buddies: Science and Engineering Project Laboratory Notebooks resource, students will learn about the important components of ensuring effective record keeping. Students will identify the 12 recommendations, describe each of them and their importance, followed by how they are going to implement the recommendation in their research records.
b. Part 2: Thinking about the recommendations that students just learned, have students sketch or map out what a page of their notebook will look like for their research projects. Above the line, they will draft out a table of contents that they will need to include in their lab notebooks. Below the line, they will sketch or draft a page of their notebooks where they will log data from their projects. This section should include the following: (1) Color coding, (2) Data table with labels, (3) Dates and (4) Anything specific for their research.

4. Follow-up: Have students think-pair-share their drafted table of contents and data table/page. Students should provide constructive feedback to help students improve their notebooks.

5. Exit Ticket: Why is a record book so important for scientific research? What would happen if someone did not keep an accurate record book?
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World Record CardAligned to the following standards:
CS.01; FFA.PL-A; FFA.PL-C; FFA.PL-E; FFA.PL-F; FFA.PG-J; FFA.CS-N; AG1; CCSS.ELA.RI.9-10.1; CCSS.ELA.RI.9-10.2; CCSS.ELA.RI.9-10.3; CCSS.ELA.RI.9-10.4; CCSS.ELA.RI.9-10.8; CCSS.ELA.RST.9-10.1; CCSS.ELA.RST.10.4; CCSS.ELA.RST.9-10.8; CCSS.ELA.RST.9-10.9; CCSS.ELA.WHST.9.10.4; CRP.02; CRP.04; CRP.05; CRP.06; CRP.07; CRP.08


Directions:
Using the Guinness Book of World Records website, https://www.guinnessworldrecords.com/, find a record that you think is the most interesting. Complete a record card for the one you have selected.


Title of Record: ___________________________________________________________

Who completed the record? _________________________________

When was the record completed? _____________________________

Describe the record in one sentence. 


Identify the specific parameters that allowed this record to be made (Ex. height jumped, length, weight, etc.) 






Sketch a picture of the record.
































[image: ]
[image: ]
[image: ]







[image: ]




[image: ]

[image: ]Let’s Keep a RecordAligned to the following standards:
CS.01; FFA.PL-A; FFA.PL-C; FFA.PL-E; FFA.PL-F; FFA.PG-J; FFA.CS-N; AG1; CCSS.ELA.RI.9-10.1; CCSS.ELA.RI.9-10.2; CCSS.ELA.RI.9-10.3; CCSS.ELA.RI.9-10.4; CCSS.ELA.RI.9-10.8; CCSS.ELA.RST.9-10.1; CCSS.ELA.RST.10.4; CCSS.ELA.RST.9-10.8; CCSS.ELA.RST.9-10.9; CCSS.ELA.WHST.9.10.4; CRP.02; CRP.04; CRP.05; CRP.06; CRP.07; CRP.08


Part 1
Directions:
Accurate record keeping is an important task for any research project. Using the Science Buddies: Science and Engineering Project Laboratory Notebooks resource, complete the activities below.

	Recommendation
	Description
	Why is this important?
	How will you implement this recommendation?

	1. Label your lab notebook.

	
	
	

	2. 



	
	
	

	3. 



	
	
	

	4. 



	
	
	

	5. 



	
	
	

	6. 



	
	
	

	7. 



	
	
	

	8. 



	
	
	

	9. 



	
	
	

	10. 



	
	
	

	11. 



	
	
	

	12. 


	
	
	


Overall, why do you think accurate record keeping in scientific research is important?
Be sure to include e______________________ in your lab notebook!



Part 2
Directions:
Thinking about the recommendations that we just learned, sketch or map out what a page of your notebook will look like for your research project. Above the line, you will draft out a table of contents that you will need to include in your lab notebook. Below the line, you will sketch or draft a page of the notebook where you will log data from your project. It should include the following:
1. Color coding
2. Data table with labels
3. Dates
4. Anything specific for your research










NAME:

[image: ]KEY: Let’s Keep a RecordAligned to the following standards:
CS.01; FFA.PL-A; FFA.PL-C; FFA.PL-E; FFA.PL-F; FFA.PG-J; FFA.CS-N; AG1; CCSS.ELA.RI.9-10.1; CCSS.ELA.RI.9-10.2; CCSS.ELA.RI.9-10.3; CCSS.ELA.RI.9-10.4; CCSS.ELA.RI.9-10.8; CCSS.ELA.RST.9-10.1; CCSS.ELA.RST.10.4; CCSS.ELA.RST.9-10.8; CCSS.ELA.RST.9-10.9; CCSS.ELA.WHST.9.10.4; CRP.02; CRP.04; CRP.05; CRP.06; CRP.07; CRP.08


Part 1
Directions:
Accurate record keeping is an important task for any research project. Using the Science Buddies: Science and Engineering Project Laboratory Notebooks resource, complete the activities below.

	Recommendation
	Description
	Why is this important?
	How will you implement this recommendation?

	1. 
Label your lab notebook.


	Always include your name and information that would help the notebook get back to you if it was lost.
	If you lose your notebook, you lose your data and hard work. This can make it challenging to know what you have completed and how to replicate the study.
	Answer will vary.

	2. 
Use ink.



	Use an ink pen instead of pencil to decrease the likelihood of smudging what you have written 
	If your records are smudged and no longer legible, that can cause issues with your records. If a mistake is made, always cross out the mistake.
	Answer will vary.

	3. 
Number the pages.

	Helps with organization
	Organization is key, especially with longer studies.
	Answer will vary.

	4. 
Create a table of contents.
	Helps you find information quickly
	This will help when writing your final results as well as overall organization.
	Answer will vary.

	5. 
Date your entries.

	Dating helps keep track of when you completed a task or recorded data.
	This helps you stay organized with what you are doing.
	Answer will vary.

	6. 
No blank pages

	This aids in organization as well as ensuring nothing is added later.
	Always mark out blank space so that you are not tempted to add new content.
	Answer will vary.

	7. 
Be brief.


	Brevity helps to keep your notebook concise and organized. No need for complete sentences
	Brevity makes content clear and concise for you to return to as well as for others.
	Answer will vary.

	8. 
Keep it legible.


	If you can’t read what was written, that could throw off your entry. If a mistake is made, just cross it out. 
	Legibility is important so you know what you have done.
	Answer will vary.

	9. 
No loose papers

	Loose papers make it easy to lose information you need.
	Keep yourself from losing content. Tape papers into your notebook.
	Answer will vary.

	10. 
Do not remove pages.
	Never tear out pages.
	If a space or page is blank simply make an X. 
	Answer will vary.

	11. 
Keep it with you.


	Always having your notebook makes checking your project every day easy. 
	This gives you the same spot every time you have something to note or add about your study.
	Answer will vary.

	12. 
Do it every day.


	Making notes everyday develops a habit and ensures accurate notes.
	Making a habit ensures accurate notes, and this ensures nothing is missing from your records. 
	Answer will vary.


Be sure to include everything in your lab notebook!
Overall, why do you think accurate record keeping in scientific research is important?
By being specific, accurate and inclusive of everything for your research, you ensure that you and your readers will understand everything that you did and will be able to replicate your study.
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