Lesson Plan Template - Example 1: Inquiry Lab

Overview

The students will be given a real­world problem to solve for their space mission

Apollo 2016. The following is the storyline to set up the atmosphere for their experiment.

Today you’ve got a big problem. You’re on the fuel systems engineering team for

NASA’s Apollo 2016 Lunar Mission, and launch day is tomorrow. Everything is

ready to go, but you’ve just found out that due to an incoming storm, you have

to get the rocket off the ground as fast as possible (while still maintaining a

controlled launch, of course). You can’t change your fuel source because you

already have that on site, but you can change anything else about the fuel

system. Brainstorm with your group about things you might be able to change,

then test your ideas!

They will test their fuel systems for the first day of the activity and then they will launch 

their rockets on second day of the acitivty. This will give the students the opportunity to 

learn about pressure and how certain variables affect the blast off of a projectile. They 

will also learn about the steps necessary for designing an experiment, evaluating it, and 

making changes based on those evaluations.

Process Standards

· SEPS.1 Posing questions (for science) and defining problems (for 

· SEPS.2 Developing and using models and tools

· SEPS.3 Constructing and performing investigations

· SEPS.4 Analyzing and interpreting data

· SEPS.5 Using mathematics and computational thinking

· SEPS.6 Constructing explanations (for science) and designing solutions (for 

· SEPS.7 Engaging in argument from evidence

· SEPS.8 Obtaining, evaluating, and communicating information.
Content Standards 
· 7.PS.2 Describe the properties of solids, liquids, and gases. Develop models 

that predict and describe changes in particle motion, density, temperature, 

and state of a pure substance when thermal energy is added or removed.

· 6­8.E.1 Identify the criteria and constraints of a design to ensure a successful 

solution, taking into account relevant scientific principles and potential 

impacts on people and the natural environment that may limit possible 

· 6­8.E.2 Evaluate competing design solutions using a systematic process to 

identify how well they meet the criteria and constraints of the problem.

· 6­8.E.3 Analyze data from investigations to determine similarities and 

differences among several design solutions to identify the best characteristics 

of each that can be combined into a new solution to better meet the criteria 

· 6­8.E.4 Develop a prototype to generate data for repeated investigations and 

modify a proposed object, tool, or process such that an optimal design can be 

· 6­8.LST.2.3: Follow precisely a multistep procedure when carrying out 

experiments, taking measurements, or performing technical tasks.

· 8.PS.6 Compare and contrast physical change vs. chemical change. Analyze 

the properties of substances before and after substances interact to 

determine if a chemical reaction has occurred.

· 8.PS.7 Balance chemical equations to show how the total number of atoms 

for each element does not change in chemical reactions and as a result, 

mass is always conserved in a closed system.  (Law of Conservation of Mass)

How will the amount of Alka Seltzer effect the time till blast off?
Engagement

· Discuss, using a balloon, how air pressure and Newton’s third law work to propel a rocket
· Demonstrate by blowing up the balloon and letting it go to show the propulsion.  
· Demonstrate the lab by slipping the Alka-Seltzer into the film canister.

Essential Questions

· How will the amount of Alka Seltzer effect the time till blast off?
Objectives

The students will be able to… 

· Identify the different variables in an experiment.

· Modify a procedure according to trial and error.

· Report data findings in an organized and readable manner. 

· Analyze data and draw conclusions.

· Verbally report findings and engage in discussion about those findings.

Procedures

· Introduce the concept of propulsion of rockets using the balloon and Newton’s third law and giving a brief demonstration of the experiment. -5 minutes
· Demonstrate how to properly use lab measuring equipment i.e. balances, graduated cylinders, and temperature probes – 4 min

· students assemble into laboratory groups ( no more than 4 students per group) and conduct experiment – 15 min
· Discuss student findings – 5 min

Resources/Materials

● Safety goggles

● Electronic balance (3)

● Stopwatch or time on a cell phone

● Temperature probe device 

● Mortar and pestle

● Film canisters (12)

● Water

● Alka Seltzer tablets

● Pipettes (6)

● Graduated cylinders (6)

● Plastic cups (6)

● Tape 

● Colored construction paper

● White paper

● Markers

● Scissors (6)

● Paint mixing sticks (6)

● Poster board 

● Glue (6)

● Empty water bottles

● Balloons

Assessment/Evaluation

● Presentation of findings

● Open discussion of explanations

● Exit tickets
