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Make A Sandwich – Designing an Experiment

Objective:

The student will be able to work in a group to design and write detailed instructions for someone else to repeat.

The student will be able to collaborate with fellow students to refine instructions.

NYSMST Standards:

Standard 1: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.

Content Questions:

Do scientists make their own experiments?  Why are detailed instructions important?  Why is it important to share information in science?  Are mistakes okay in science?

Materials:

Loaf of white bread

Peanut butter

marshmallow fluff

Paper plates

Napkins

plastic knives

Procedure:

1. The teacher will begin with a discussion on the scientific method.  Start with a question, develop a hypothesis, design an experiment, perform the experiment, interpret data, form a conclusion, report or redesign.(3 minutes)

2. The teacher will point out that scientists design their own experiments.  Detailed instructions are required so that the scientist can repeat his experiment, or go back and refine it, or share I with others.

3. After the discussion, the class will be divided into three groups and students will delegate a reporter who will write instructions and read them.

4. Students will work in teams to come up with a list of instructions on how to create a peanut butter and marshmallow sandwich.(17 minutes)

5. After working together, the teacher will have each group read the instructions as he/she constructs the sandwich.(6 minutes times 3 groups = 18 minutes)

6. The results are not important but the teacher will ask the students to take note of the mistakes so that they can refine their instructions later.

7. After each group has had their sandwich constructed and the results observed, the teacher will review the importance of clear instructions.

8. The teacher will lead a brief discussion about how scientists refine and improve their experiments to improve.

9. The students will then be brought together to collaborate as a class to design new instructions.

10. The teacher will choose a recorder from the entire class to write the instructions on the board.

11. The teacher will guide the students as they pick and choose their instructions to make a detailed list of instructions.

12. Once the new instructions are decided, the teacher will construct the sandwich as a student reads the instructions.

13. After reviewing the results, I reviewed why scientists need detailed instructions, and that science is collaborative and shared.

14. Students were given an assignment to answer the question, “Why is it okay to make mistakes in science?” with instructions on how to address their paper(Name, MOD#, Even/Odd Day)

Assessment:

Groups will hand in their original instructions with the name of each student in the group.  Students will be graded by participation.

	Participation
	5

	Paper Heading(Name,Mod#,Even/Odd)
	3

	Answer
	2

	Total
	10


Notes:

- 2nd part, collaboration is a little slow, but it worked.  Rather than having the students work as a class without direction from the teacher, I decided to guide the students with their instructions as they wrote them on the board.  As each step was decided, I performed it so that students could see the results of each step as they happened.  This also helped to push the class to the proper time frame and the students were kept on task.

- Additionally, I added an assignment for the students to be handed in next lab period.  They were to answer the question “Why is it okay to make mistakes in science?” with three sentences.  Additionally, I told them to write their name, their MOD# and Odd/Even day on the upper left hand corner of their papers.  I did this to see if they follow instructions.

- 

