Inquiry Project – Alka-Seltzer Lab
Abstract: The lesson is designed for the student to learn through inquiry.  The student should develop the ability to think and act for themselves by using observations and prior knowledge, ask questions, plan and conduct an experiment, use tools to gather and organize data, identify the relationships between variables, and communicate their results in a formal written report.  The students will use science concepts pertaining to the properties of matter and the kinetic theory to design and execute a solution to a question.
Grade Level: The lesson is developed for grades 6th through 8th, but could be adapted for higher as well as lower grades.
Resource Type: The lesson is a research and laboratory type resource.

Subject: The subject for this lesson is Physical Science.

National Science Standards:
Science as Inquiry Standards, 6.1, Levels 5-8 – Abilities necessary to do scientific inquiry, Understanding about scientific inquiry.

Physical Science Standards, 6.2, Levels 5-8 – Properties and changes of properties in matter.

Physical Science Standards, 6.2, Levels 9-12 – Chemical reactions, Interactions of energy and matter.
Ohio’s New Learning Standards, Content:

Physical Science, Grade 7 – The properties of matter are determined by the arrangement of atoms.

Physical Science, Grade 6 – Changes of state are explained by a model of matter composed of atoms and/or molecules that are in motion. 

Ohio’s New Learning Standards, Inquiry and Application:

During the years of grades 5-8, all students must use the following scientific processes, with appropriate laboratory safety techniques, to construct their knowledge and understanding in all science content areas:

· Identify questions that can be answered through scientific investigations

· Design and conduct a scientific investigation

· Use appropriate mathematical tools and techniques to gather data and information

· Analyze and interpret data

· Develop descriptions, models, explanations, and predictions

· Think critically and logically to connect evidence and explanations

· Recognize and analyze alternative explanations and predictions

· Communicate scientific procedures and explanations
Local Course of Study: The current local course of study is aligned with the Ohio New Learning Standards.

Lesson Objectives: 
Students will be able to:

· Practice safe laboratory techniques

· Design and create an experimental procedure

· Form a method for testing reaction times of Alka-Seltzer

· Identify variables in an experiment

· Create data tables to organize the collection of data during the experiment

· Compile data from the experimental procedure

· Interpret data collected during experiment

· Analyze data to develop a conclusion

· Justify conclusion using experimental results
· Generate a written lab report using a computer

Pre-Assessment Activity: The students take a pretest to assess their knowledge prior to doing the inquiry lesson.  The posttest is given upon completion of the inquiry activity and is identical to the pretest to assure a measured growth, if any.  The pre and posttest were developed using an online program called Triand.  This program allows the user to browse thousands of NGSS aligned questions, some have been used on the Ohio state tests.  (see attached)

Lesson/Project: 

PRIOR TO ACTIVITY:
1. Students are given the pretest to assess their understanding.  

2. Students are grouped based on their ability and compatibility, two to three to a group. 

            
DAY 1:

1. Students will use their journals to keep record of all information gathered throughout the inquiry project.  The students will list safety guidelines, the purpose, the problem, the question, any pertinent background information, the scientific method, identify variables, data collected, diagrams, analysis of data, ideas, reflections, questions, and conclusion. (see planner below)
2. Discuss with students all safety precautions and procedures for the inquiry activity.
3. Students are given a handout called Using the Scientific Method (see below) with the problem and question, background information, and possible things to think about as they develop their investigation.  

4. The class discusses the purpose, the problem, the question, and the background information.

5. The teacher shows video clips on Alka-Seltzer (commercials, see below).

6. Explain to students they will be using all knowledge of scientific process, matter properties, and kinetic theory to design an experiment to answer the proposed question on Alka-Seltzer.  

7. The students are given a list of materials.  The teacher will review them with the students.

8. On the Smartboard, general rules and constraints will be posted for the whole group to follow.  

DAY 2:
1. The groups will design their experiment.  This will include researching the concepts of physical changes (dissolving), and chemical changes (reactions).

2. Groups will identify variables to be tested during the experiment.  

3. Groups will use the planning sheet and scientific method as their guideline. (see planner below)
DAY 3:
1. The students will gather materials which have been specified in their experiment.  The teacher placed the materials in the room.

2. The groups will follow their procedures to test their hypothesis, collect data, and organize the data in tables and graphs.

3. The teacher will facilitate student learning by walking around the class and addressing any discrepancies, misconduct, and questions the students may have.  

DAY 4:

1. Students will be in the computer lab working on Google Docs to create a lab report.  They will use the Lab Report Format (see below) as a guideline.  

2. The lab report will be submitted to the teacher to analyze using a rubric (see attached PDF).  

DAY 5:
1. The class will discuss their ideas, conclusions, reflections on the inquiry process.  There will be a focus on what they feel they learned. 

2. Students will take the posttest for their final assessment.

Alka-Seltzer Lab Materials:

1. Alka-Seltzer tablets (one per group)

2. White Fuji film canisters with lids (one per group)

3. Water

4. Electronic balances

5. Ice

6. Hot plates with beakers of hot water

7. Stopwatches

8. Thermometers

9. Index cards to mass Sodium bicarbonate

10. Beakers

11. Graduated cylinders

12. Eyedroppers

Classroom Rules and Constraints on Smartboard:
1. No water can be taken form the sinks! – NOT constant!!!

2. Only one (1) Alka-Seltzer tablet per group – YES the whole time!!

3. Try to do as many trials as possible, more than once!!

4. Write down any background/research for later use.  You WILL need it!!!

Alka-Seltzer Video Clips for Old Commercials to Use as Background Information:

https://www.youtube.com/watch?v=TKpMTz06qrU   Why Alka Seltzer fizzes?

https://www.youtube.com/watch?v=icwW6H-PJ-0 – Sunday Morning News

https://www.youtube.com/watch?v=s0PzrJM_IO0 – Science Bob and Jimmy Kimmel

https://www.youtube.com/watch?v=nsayFUSwKfs – Steve Spangler and Ellen

Commercials:

https://www.youtube.com/watch?v=4exsamiaM2k – 1961 commercial

https://www.youtube.com/watch?v=ACrHv2UwuYc – 2014 commercial

https://www.youtube.com/watch?v=CrGItuAiO9g  1990’s commercial

https://www.youtube.com/watch?v=WuvkvXUZF84 – Gene Wilder

https://www.youtube.com/watch?v=qTT1TSdWjkQ – speedy montage 
Using the Scientific Method (Alka-Seltzer)

Name(s) _____________________________________________ Date ________ Period ______

Purpose: Now that you know a little about the scientific process it is time to put that knowledge to use.  You will use the scientific process to answer the question below.  

Problem/Question:  How does water temperature affect the rate of an Alka-Seltzer reaction?

Background information:
The idea of an Alka-Seltzer tablet came from a newspaper editor in Elkhart, Indiana, in the 1920’s and was brought to the public by Hub Beardsley, president of the Dr. Miles Laboratories (now Miles Laboratories).  Mr. Beardsley learned that an entire newspaper staff had remained free of influenza during an epidemic when they took the editor’s prescription of aspirin and baking soda.  Mr. Beardsley knew he had found a money-making product.  Launched in 1931, the tablet was a nationwide success before the end of the decade.

The fizzing you see when you drop an Alka-Seltzer tablet in the water is the same sort of fizzing you see from baking powder.  A baking powder reaction is caused by an acid reacting with baking soda (sodium bicarbonate).   In school, you probably tried an experiment where you mixed baking soda and vinegar to see it foam.  That is what is happening in baking powder.

If you look at the ingredients for Alka-Seltzer, you will find it contains citric acid and sodium bicarbonate (baking soda).  When you drop the tablet in water, the acid and the baking soda react—this produces the fizz.  You can think of an Alka-Seltzer tablet as compressed baking powder with a little aspirin mixed in.
What to do:
1.  Use appropriate safety measures while using the scientific process 9eye protection, don’t eat the lab materials, no “horseplay”, etc…).

2. Use the lab report format provided as a guide; develop an experiment that will provide you with data in order to answer the question above.  

3. Carry out the experiment, collect your data, and develop a conclusion (answer to the problem).

4. Write a lab report using a computer.
Things to think about:

1.  What are the variables, constants, and controls?

2. What was your original hypothesis? Did the data support or refute your hypothesis?

3. Did you put enough detail into your lab report?

4. Did you include a graph in your lab report?

5. How did you present your data? Did you have tables?

Extension:
Do you think the reaction is exothermic or endothermic?  Will the data you collected answer support your answer?  If so, provide evidence from your data to support your answer.  If not, provide a procedure you could have used to collect the data during your experiment to support an answer to the question on endothermic or exothermic reaction.
Alka-Seltzer Planning Guide for Journaling
Testable Question – What do you want to find out?  State question

Hypothesis – What do you think will happen? It is an, If…, then… statement.  Use prior knowledge, observations, and research.

Independent variable – What are you change on purpose?

Dependent variable – What will change as a result of the independent variable?  What are you going to measure?

Constants – What are you keeping exactly the same for each trial?

Procedure – Write the steps, numbered, and detailed.

Safety – What safety precautions are necessary?

Repetitions - How many times will you repeat each test?

Data – Create a table, chart, and/or graph to record your data.

Analysis – What does the data tell you?  Look at the variables and identify any relationship.

Conclusion – What did you find out?  What did you learn?  Did your results support your hypothesis?  How could the experiment be improved?  What errors were made?
Alka-Seltzer Lab Report Format

PART I – Statement of problem and description of what you already know (background knowledge), written in paragraph form.

PART II – In this section, you will list materials that you use for the experiment you developed.

PART III – Hypothesis – Propose your hypothesis and then list the variables involved (independent, dependent), constants, and the control.  When you compare the results in order to write your conclusion, you will be comparing your results to your hypothesis.

PART IV – Procedure – In this section, you will describe the procedure you used to conduct the experiment.  Preferably, it will written as a series of steps, numbered, and with as much detail as possible.  It needs to be repeatable, so someone else can follow your procedure and get the same results.

PART V – Results –Describe your experimental results in detail using charts, data tables, and graphs.  Diagrams are also strongly encouraged.  Analyze the data and make connections between the variables you identified earlier.  You DO NOT state why or how things happened (that is the conclusion), just give data and observations.  

PART VI – Conclusions – this section is where you compare your results to your hypothesis to determine if the data supports or refutes your original idea.  You need to answer the original question.  You can provide explanations and your opinion concerning the results of the experiment.  You also need to address what you learned in this section.  You need to include any errors in your testing and further questions or proposals for your experiment.
