Colorado Agriscience Curriculum

Section

Animal Science
Unit

Unit 1: Introduction to Animal Science 
Lesson Title
Lesson 7: A Look At Livestock:  Scientific Investigation Part 2

Agricultural Education Standards

Standard AS 11/12.2:  The student will gain practical experience in agriscience through laboratory and field work.

Enabler AGS 11/12.2.4 Conduct laboratory experiments utilizing plants and animals

Enabler AGS 11/12.2.5 Utilize proper research reporting format

Enabler AGS 11/12.2.10 Understand the scientific method of problem solving

Science Standards

Standard SCI 1.0 Students understand the processes of scientific investigation and design, conduct, communicate about, and evaluate such investigations.

Competency SCI 1.1 Asking questions and stating hypotheses, using prior scientific knowledge to help guide their development;

Competency SCI 1.3 Selecting and using appropriate technologies to gather, process and analyze data and to report information related to an investigation.

Competency SCI 1.4 Identifying major sources of error or uncertainty within an investigation.

Competency SCI 1.5 Constructing and revising scientific explanations and models, using evidence, logic and experiments that include identifying and controlling variables.

Competency SCI 1.6 Communicating and evaluating scientific thinking that leads to particular conclusions

Competency SCI 1.8 Explaining the difference between a scientific theory and a scientific hypothesis.

Student Learning Objectives 

As a result of this lesson, the student will:

1. Record data and analyze it to produce a conclusion for an experiment.

2. Understand the difference between variables and controls in experiments and identify each.

3. Be able to describe one area of current scientific research in the world around us.

Time
Instruction time for this lesson: 50 minutes.

Resources

· Biology, The Dynamics of Life by Alton Biggs (published by Glencoe/Hill-Hill)

· http://www.biologycorner.com/worksheets/controls.html  (Variables & Controls Worksheet, Cloning)

Tools, Equipment and Supplies

· Experiment from Part 1 of this lesson

· Identifying Controls and Variables Worksheet

· Cloning Worksheet

· Notes from Part 1 of lesson

Key Terms: See part 1 of this lesson.

Interest Approach

Read students the following description about how penicillin was discovered, then discuss the questions at the end as a class. In the discussion, bring up key terms from part 1 of this lesson.

How Penicillin Was Discovered:

In 1928, Sir Alexander Fleming was studying Staphylococcus bacteria growing in culture dishes. He noticed that a mold called Penicillium was also growing in some of the dishes. A clear area existed around the mold because all the bacteria that had grown in this area had died. In the culture dishes without the mold, no clear areas were present.

Fleming hypothesized that the mold must be producing a chemical that killed the bacteria. He decided to isolate this substance and test it to see if it would kill bacteria. Fleming transferred the mold to a nutrient broth solution. This solution contained all the materials the mold needed to grow. After the mold grew, he removed it from the nutrient broth. Fleming then added the nutrient broth in which the mold had grown to a culture of bacteria. He observed that the bacteria died.

Identify the problem:  The bacterium he was studying was dying around a certain mold.
What was Fleming's hypothesis?  The mold produced a chemical that killed the bacteria.

How was the hypothesis tested?  By letting the mold grow in a nutrient solution, then adding the solution to the bacteria.
Should the hypothesis be supported or rejected based on the experiment?  Supported
These experiments led to the development of what major medical advancement?  The use of penicillin in modern medicine.

It’s important that each of you realize that a scientific experiment can be quite simple, like this one, yet have a big impact on society. Science constantly changes the world around us.

Summary of Content and Teaching Strategies

Objective 1
Record data and analyze it to produce a conclusion for an experiment.

Because this is part 2 of the lesson, students should each have two Ziploc bags with radish seeds, one in a paper towel soaked in plain water, one in a paper towel soaked in Miracle Gro.

Class, it’s time to see the results of our experiment on the germination of radish seeds.  When I dismiss you, come get your seed packets and carefully open them. Make sure you have your Seed Germination Lab Worksheet out. You will count how many seeds germinated out of the five and record it on your worksheet. Then you will draw a simple bar graph to illustrate the results you found. Last, you will turn to the backside of your worksheet and write 3-5 full sentences describing what you can conclude from these results. Did water with fertilizer help the seeds germinate faster? Does this experiment create any other questions that need investigation? What should you recommend to Fred in his radish production SAE? Any questions? You have 10 minutes to complete this work.

 (Have the students come up in some sort of orderly fashion to pick up their seed packets. You may have to help students realize what to look for when determining if their seed has germinated, depending on their scientific knowledge. Have students hand in worksheets to check their knowledge.)
Objective 2 
Understand the difference between variables and controls in experiments and identify each.

I need some help remembering some of the vocabulary we discussed yesterday. Could someone volunteer to turn to their worksheet and tell me the difference between an independent and dependent variable? What is the difference between the control and experimental group?

Independent Variable:  the condition being changed.

Dependent Variable:  the condition that results from the change.

Control Group:  the standard group, all conditions kept the same.

Experimental Group:  all conditions kept the same except the single condition being tested.

You will probably want to keep your note page out to help you complete this fun worksheet. The Simpson’s have been doing some scientific experiments and need you to help them understand some of their results.  On the left side of the page, you’ll find a scenario. For each scenario, you need to answer the questions on the right. You may work independently or with one partner of your choice to complete this worksheet in the next 15 minutes. Ready. Set. Go. 

Depending on your wishes, students can turn this is, or you could review it as a class, using a self-check method.

Objective 3
Be able to describe one area of current scientific research in the world around us.

Scientific experimentation is going on all around us in the world.  Everything you eat, wear, drive, or use in your homes is affected by it.  One topic that is very controversial is cloning. I have given you a worksheet packet that you will complete about cloning, but we’re going to do it in a teamwork fashion. In a moment, I’ll have you count off into six groups. You’ll then look through the worksheet to find the section with your group number on it. You’ll look the website up on the computer and answer those questions. Then, in 15 minutes, we’ll come back together to share the information.

When students return, you’ll recreate groups, so that each group has a member of groups 1, 2, 3, 4, 5 and 6.  They will share their information with the group until everyone has a completed worksheet.

Review/Summary 

To review what we’ve learned about scientific investigation, I’d like each of you to take two minutes and review your notes.  Your ticket out the door today is sharing one fact you’ve learned with the class. There can’t be any repeated facts, because we learned a lot of different things. (Go around the room and use the discussion to review main concepts.)

Application

Extended classroom activity:

· Check your school’s biology text for an additional experiment described as a MiniLab. This lab considers which paper towel soaks up water best and could either supplement or replace the radish lab in this lesson, parts 1 and 2.

FFA activity:  

· Use the current scientific investigation objective to introduce the agricultural issues career development event and have teams research an issue to prepare for the event.

SAE activity:  See part 1

Evaluation 

Use the matching vocabulary quiz to evaluate student knowledge of important key terms.

Answers to Assessment:

1. F

2. E.

3. I.

4. J.

5. A.

6. H.

7. C.

8. G.

9. D.

10. B.

Scientific Investigation

Vocabulary Quiz

Name __________________________________________
Date _______________________

1.  ______
A testable explanation for a question or problem.

2.  ______
Reasoning from a particular set of facts to a general rule.

3.  ______
Suggesting that something might be true about a specific case from known general rules, an “If . . . then . . .” statement.  

4.  ______
Data recorded as observations 

5.  ______
Procedure that tests a hypothesis by the process of collecting information

6.  ______
The condition being changed in an experiment

7.  ______
The condition that results from the change in an experiment

8.  ______
The standard group, all conditions kept the same.

9.  ______
All conditions kept the same except the single condition being tested.

10.  ______
Data recorded as numbers

A.
Experiment

B.
Quantative

C.
Dependent Variable

D.
Experimental Group

E.
Inductive Reasoning

F.
Hypothesis

G.
Control Group

H:
Independent Variable

I:
Deductive Reasoning:  

J.
Descriptive

Identify the Controls and Variables Worksheet
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Smithers thinks that a special juice will increase the productivity of workers. He creates two groups of 50 workers each and assigns each group the same task (in this case, they're supposed to staple a set of papers). Group A is given the special juice to drink while they work. Group B is not given the special juice. After an hour, Smithers counts how many stacks of papers each group has made. Group A made 1,587 stacks, Group B made 2,113 stacks.

  
	Identify the:

1. Control Group

2. Independent Variable

3. Dependent Variable

4. What should Smithers' conclusion be?

5. How could this experiment be improved?
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Homer notices that his shower is covered in a strange green slime. His friend Barney tells him that coconut juice will get rid of the green slime. Homer decides to check this out by spraying half of the shower with coconut juice. He sprays the other half of the shower with water. After 3 days of "treatment" there is no change in the appearance of the green slime on either side of the shower.

 
	6. What was the initial observation?

Identify the:
7. Control Group

8. Independent Variable

9. Dependent Variable

10. What should Homer's conclusion be?

 


	Bart believes that mice exposed to microwaves will become extra strong (maybe [image: image3.png]


he's been reading too much Radioactive Man). He decides to perform this experiment by placing 10 mice in a microwave for 10 seconds. He compared these 10 mice to another 10 mice that had not been exposed. His test consisted of a heavy block of wood that blocked the mouse food. He found 8 out of the 10 microwaved mice were able to push the block away. 7 out of the 10 non-microwaved mice were able to do the same. 
	Identify the-
11. Control Group

12. Independent Variable

13. Dependent Variable

14. What should Bart's conclusion be?

15. How could Bart's experiment be improved? 

	[image: image4.png]


Krusty was told that a certain itching powder was the newest, best thing on the market; it even claims to cause 50% longer lasting itches. Interested in this product, he buys the itching powder and compares it to his usual product. One test subject (A) is sprinkled with the original itching powder, and another test subject (B) was sprinkled with the experimental itching powder. Subject A reported having itches for 30 minutes. Subject B reported having itches for 45 minutes. 
	Identify the-
16. Control Group

17. Independent Variable

18. Dependent Variable

19. Explain whether the data supports the advertisement’s claims about its product.
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Lisa is working on a science project. Her task is to answer the question: "Does Rogooti (which is a commercial hair product) effect the speed of hair growth?" Her family is willing to volunteer for the experiment. 
	20. Describe how Lisa would perform this experiment. Identify the control group, and the independent and dependent variables in your description.


Identify the Controls and Variables Worksheet Key
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Smithers thinks that a special juice will increase the productivity of workers. He creates two groups of 50 workers each and assigns each group the same task (in this case, they're supposed to staple a set of papers). Group A is given the special juice to drink while they work. Group B is not given the special juice. After an hour, Smithers counts how many stacks of papers each group has made. Group A made 1,587 stacks, Group B made 2,113 stacks.

  
	Identify the:

1. Control Group -- Group B
2. Independent Variable -- Special Juice
3. Dependent Variable -- Number of stacks
4. What should Smithers' conclusion be? It doesn’t work.
 

5. How could this experiment be improved? Answers vary

	Homer notices that his shower is covered in a strange green slime. His friend Barney tells him that coconut juice will get rid of the green slime. Homer decides to check this out by spraying half of the shower with coconut juice. He sprays the other half of the shower with water. After 3 days of "treatment," there is no change in the appearance of the green slime on either side of the shower.

 
	6. What was the initial observation? Slime on the shower
Identify the-
7. Control Group - Side sprayed with water
8. Independent Variable - Coconut Juice
9. Dependent Variable - Appearance of Slime
10. What should Homer's conclusion be? It doesn't work
 


	Bart believes that mice exposed to microwaves will become extra strong (maybe he's been reading too much Radioactive Man). He decides to perform this experiment by placing 10 mice in a microwave for 10 seconds. He compared these 10 mice to another 10 mice that had not been exposed. His test consisted of a heavy block of wood that blocked the mouse food. He found that 8 out of the 10 microwaved mice were able to push the block away. Seven out of the 10 non-microwaved mice were able to do the same. 
	Identify the-
11. Control Group - Mice not microwaved
12. Independent Variable - Microwaving
13. Dependent Variable - Strength of mice
14. What should Bart's conclusion be? Improves strength, maybe inconclusive
15. How could Bart's experiment be improved? More mice, test group before and after treatment

	Krusty was told that a certain itching powder was the newest, best thing on the market; it even claims to cause 50% longer lasting itches. Interested in this product, he buys the itching powder and compares it to his usual product. One test subject (A) is sprinkled with the original itching powder, and another test subject (B) was sprinkled with the experimental itching powder. Subject A reported having itches for 30 minutes. Subject B reported having itches for 45 minutes. 
	Identify the-
16. Control Group - Subject A
17. Independent Variable - powder
18. Dependent Variable - length of itchiness
19. Explain whether the data supports the advertisements claims about its product. - It does

	Lisa is working on a science project. Her task is to answer the question: "Does Rogooti (which is a commercial hair product) affect the speed of hair growth?" Her family is willing to volunteer for the experiment. 
	20. Describe how Lisa would perform this experiment. Identify the control group, and the independent and dependent variables in your description.


  

Cloning 
Genetic Science Learning Center
http://gslc.genetics.utah.edu/units/cloning/
Open the link and view each of the sections under "Cloning in Focus". For each section, answer the questions.
What is Cloning?  Group 1
1. Who is Dolly? ______________________
2. When a zygote divides into two separate cells, it is called: _______________________________
3. Somatic cells are also called _________________________
4. In order to clone a gene, a gene is inserted into a _________________________
5. In order to create an embryo from a somatic cell, the donor egg cell must have its ___________________ removed.
 Click and Clone Group 2
6. List all the materials needed to clone a mouse. 
 

7. Place the following steps in the correct order.
________Stimulate cell division
________Deliver baby
________ Remove and discard the nucleus from the egg cell
________ Isolate donor cells from egg donor and germ cell donor
________ Transfer the somatic cell nucleus into the egg cell
________ Implant embryo into a surrogate mother
8. There are two time gaps in the process of cloning. What are they? (i.e. what do you have to wait for?)
9. What color will the cloned mouse be?_____________ What is the name of this mouse? _____________________
Why Clone?  Group 3
10. Why is cloning extinct animals problematic?
11. What are some reasons a person might want to clone a human?
12. What animal was cloned in 1885? _______________________
13. How did Spemann separate the two cells of the embryo of a salamander in 1902? _______________________
14. The process of removing a nucleus is called ________________________
15. In 1952, the nucleus of a ____________ embryo cell was placed into a donor cell. Did it work to clone the animal? ____________
16. Can the nucleus of an adult cell be injected into an egg cell and produce a clone? ___________ 
17. Why are mammals hard to clone? ______________________________________________
18. What were the names of the first two cloned cows? _________________________________
19. In what year was the National Bioethics Advisory Council formed? ______________________
20. The first mammal clone to be produced from an adult (somatic) cell? ____________________________
21. What do scientists do to adult cells to make them "behave" like embryos? _____________________________________
22. Transgenic, cloned sheep were used to produce what medical protein? ______________________________
23. What is a stem cell? ________________________________________________
Cloning Myths Group 4
24. Briefly describe in your own words, why CC the cat was not identical in color to Rainbow, even though she was a clone/
 

 

25. What is "nature vs. nurture"?
 

 

Is it Cloning or Not?  Group 5
26. For each of the following scenarios, indicate YES (it is cloning) or NO (it is not cloning)
___________Sperm taken from a male goat is combined with a female's egg in a Petri dish. The resulting embryo is implanted into the female's uterus to develop
___________A sheep embryo, composed of 16 cells, is removed from the mother's uterus and separated into individual cells. Each cell is allowed to multiply, creating 16 separate embryos, which are then implanted in different female sheep to develop to maturity.
___________A cow with many desirable traits is stimulated with hormones to produce a number of egg cells. Each of these eggs is fertilized and implanted into a surrogate mother. 
___________ In vitro fertilization
___________ Cell nuclei from an extinct wooly mammoth are placed into enucleated cow cells.
 

27. Define or describe each of the following processes (you may need to reset the Cloning or Not Screen)
Invitro fertilization
Embryo splitting
Somatic Cell Nuclear Transfer
Multiple Ovulation Embryo Transfer
Artificial Insemination
What Are the Risks of Cloning?  Group 6
28. What is one reason why cloning animals has such a high failure rate?
 

29. What is a telomere and how does it affect cloned animals?
 

What Are Some Issues in Cloning? Group 7

30. Pick one of the questions to ponder and ....ponder it. Write a brief essay on your thoughts and opinions.
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