Lesson Plan: Development of Procedure with Popcorn in Preparation for Cell Transport

9th/ 10th Grade Biology

Developed by Katy S. Yam

I. Purpose

a. When performing experiments, one of the most crucial aspects of the success of the experiment is the procedure itself. If one step is missing or a volume, temperature, mass, etc. is labeled incorrectly, a researcher may have to start the process from scratch; a process that could have easily ranged in a time frame of an hour to many days. Utilizing peanut butter procedure activities and aspects of the four questions activity will encourage students to understand the importance of detail and order in laboratory procedure (1). In this case, students will make popcorn the “old-fashioned way” by developing their own procedure while using a popcorn kernel in water as an analogy for understanding the effect of hypertonic, isotonic, and hypotonic solutions on cells. 

b. Corresponding SOLS:

· BIO.1
The student will plan and conduct investigations in which

b) hypotheses are formulated based on direct observations and information from scientific literature;

c) variables are defined and investigations are designed to test hypotheses;

d) graphing and arithmetic calculations are used as tools in data analysis;

e) conclusions are formed based on recorded quantitative and qualitative data;

f) sources of error inherent in experimental design are identified and discussed;

g) validity of data is determined;

h) chemicals and equipment are used in a safe manner;

i) appropriate technology including computers, graphing calculators, and probeware, is used for gathering and analyzing data and communicating results;

· BIO.4
The student will investigate and understand relationships between cell structure and function. Key concepts include

d) the cell membrane model (diffusion, osmosis, and active transport).

II. Objective

a. The student will be able to define and apply the terms solute, solvent, osmosis, concentration gradient, diffusion, permeability, hypotonic, isotonic, and hypertonic in relation to cells using popcorn as an analogy and through a cell transport laboratory activity. (BIO.4d) 

b. The student will be able to develop a procedure for a given problem with given materials collaboratively and individually through two laboratory activities. (BIO.1c, f) 

c. The student will be able to define, discuss, and implement the multiple facts of experimental design through a cell transport laboratory activity and a formal laboratory report on the activity. (BIO 1.b-i)
III. Safety Issues


Safety issues that will be encountered include the use of hot plates, hot oil, and the presence of edible objects in the lab. Sharp objects may also be a possible hazard. In all cases, the instructor plans to inform students of the safety hazards before beginning any activities. With the popcorn activity, students will be using clean, new objects provided by the instructor (e.g., new disposable pie pans/ casserole pans to pop the corn in, vegetable oil from the home kitchen, new bags of popping corn, etc.). Since the students will be eating the popcorn afterwards, students will be expected to wash their hands before and after performing the activity itself. The instructor will make sure that lab tables have been cleaned before the activity. 

In the cell transport lab, students should be reminded that they must handle knives/ scalpels with care when slicing potato slices. Hands should be washed before and after the laboratory activity.

IV. Lesson Plan and Materials

a. The lesson plan, time limits, and materials for the entire lesson are detailed in a table on the following page.
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	Lesson

Segment
	Materials
	Instructional Sequence
	Teacher/Student

Actions
	Time

Estimate

	Engagement
	None


	· The instructor will ask the students to think of all the ways that they have made popcorn at home.

· Once the class has discussed the different ways, the instructor will introduce a popcorn popping activity that the students will use to work on developing laboratory procedure to prepare them for developing a procedure for a cell transport lab activity.
	Teacher will present the question to introduce the topic and students will be allowed to share answers to the whole class.
	10 minutes

	Exploration
	Popping Perfect Popcorn handout and materials listed on handout
	· Students will perform a popping popcorn activity; see “Popping Perfect Popcorn” handout 

· Students will answer analysis/ reflection questions on the popcorn popping activity for homework and will pretend that a popcorn kernel is a cell to think about the concept of osmosis.
	Students will work in groups to come up with a procedure for popping corn that the teacher will approve. Once approved, the students will carry out the procedure.


	35 minutes

	Explanation
	Study Guide on Cell Transport

Cell Transport Lab Handout
	· The instructor will utilize one of the student’s procedures from the popcorn activity or a fictitious example to discuss how developing procedure is a continuous process and why it is important to understand how to write a procedure and edit it after it’s been carried out (15 minutes).

· Instructor will review the popcorn analysis questions and move into a lecture on cell transport, osmosis, diffusion, hypotonic, hypertonic, and isotonic solutions. Students will be a given a study guide to take notes on (30 minutes).

· Following the lecture, the instructor will handout a cell transport laboratory handout. The instructor will inform the students that they will have to construct the experimental design, procedure, and data tables for the activity as homework.


	· Students will discuss why experimental procedures are a continuous process and why it is important to understand how to write a procedure and edit the procedure after it’s been carried out. (15 minutes)

· The students will discuss what would happen to the popcorn kernel in different solutions if we were to pretend that it were a cell. The instructor will lecture on diffusion, osmosis, the cell membrane, cell transport, and related terms while students take notes on the lecture (30 minutes)
· Students will complete the pre-lab for the cell transport activity for homework.
	45 minutes 

	Elaboration
	Cell Transport Lab Handout and materials listed on handout
	· Cell Transport Activity will be performed by students
	Students will work in groups to fine tune the procedures they had created for homework, get the procedure approved by the instructor, and then carry out the procedure. Following the completion of the lab, students will write a formal-lab report that will include a discussion of how they could improve their procedure for the cell transport laboratory activity.
	90 minutes

	Evaluation
	Rubric for formal lab report
	· The Cell Transport laboratory activity will be turned in as a formal laboratory report and be graded according to the attached rubric. 
· If the popcorn activity handout is turned in, students will be evaluated as follows for a total of 15 points:
· Full procedure written for activity (5 points)
· Analysis/ Reflection Questions (10 points)
	Students will turn in their handouts for the popcorn activity and their cell transport lab reports to be assessed by the instructor.
	Total= 2, 90 min. blocks or 4, 45 min. blocks
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