Gum Lab Inquiry: Does Gum Lose Mass When You Chew It?

Laura Black- Nagel Middle School

“Ready” 


Students are learning about how to create a lab report following seven basic steps.  They are given background information on communicating ideas in science, specifically, written communication.  Lab reports should be written in a manner so that another scientist could replicate it if necessary.  The concept that experiments are reproducible and should be repeated for accuracy is part of our Ohio Standards in 7th grade.  


Because this lab or experiment is “inquiry based”, I give no written procedures that they should follow, each student is responsible for creating their own procedure to try to solve/ answer the question, “Does gum lose mass when you chew it?”  Now, for certain individuals, modifications are both necessary and part of their IEP.  In these situations, I will provide a seven step framework and assist them in writing out their procedure. Depending on the needs of the individual, more assistance is given.


The seven steps all students must complete are as follows:

1. Problem or Question

2. Hypotheses

3. List of Materials

4. Procedure

5. Observations- qualitative and quantitative, the latter should be organized in a data table with appropriate titles and labels

6. Analysis- graph the quantitative data from the previous step

7. Conclusion

I review these seven steps briefly before asking them the question, “Does gum lose mass when you chew it? Together we discuss probable hypothesis and reasons for their decision.  At that point I ask them what kind of materials they might need to conduct an experiment that would answer this question.  So as they begin to discuss procedure ideas, they tell me what materials to collect.  The usual materials kids come up with are:

Materials- stop watch or clock with second hand, balance or scale (electronic works better than triple beam, it’s faster and more accurate), wax paper to put chewed gum on, graph paper, pencil, colored pencils, gum, teeth for chewing, hands for writing, and brain for thinking. (these are 7th graders)

Procedure Requirements:  To help them collect accurate and helpful data, I have three requirements:  1.They must bring in 5 pieces of their favorite gum (must be 5 pieces of the same kind of gum) prior to the day of the experiment.  2. Their procedure must be completed within 15-20 minutes.  

3. They must weight their gum at least 5 times within that time period.  In past years I have “let anything go” for the sake of a true inquiry, and the procedures are a disaster, and the results inconclusive.  These three guidelines seem to help them understand the need for consistency.   

“Get Set”

· Catch Interest: What kid doesn’t like to chew gum in school?!  They get to bring in their favorite kind, saves me money and gives them a choice in the matter. If some student can’t chew gum because of braces or allergies, they must bring in a note from their parents saying so.  All students work in partners, so these individuals must use their partner’s data. 

· Introduce Topic: Students are given a copy of the ‘Communicating” section from their Skills Introduction unit. Included are the seven steps of a lab report.  Objective:  At the end of this inquiry, you should have a clear understanding of the seven steps of a lab report and explain why procedures must be written specifically and accurately so that they are reproducible.

· Establish a Knowledge Base:  Students are given an explanation of the seven steps of a lab report and materials to complete the student created experiment.  A Family Page will go home prior to completing the experiment to promote discussion about whether gum will lose mass when it is chewed.  Usually, parents as well as students are stumped with this question. The first 4 steps must be written out as rough drafts before actually chewing gum and collecting data. 

· Establish a Mood/Tone/Climate for Instruction:  Each student is to write the question, hypotheses, materials, and procedure with a partner of their choosing. These four steps must be completed before any data collection can begin.  The lab is then to be conducted together with that partner, each person will chew their own gum, but they will follow the same procedure and help each other stay on task following their written procedures as accurately as possible. Each student is responsible for writing their own final copy for turning in.  

“Go!”

Students are given enough class time to conduct three trials of their procedure, usually 2 class periods.  They are to record and document all of their observations (data), this is step 5 of the lab report. Both qualitative and quantitative observations are required.  The former can be written in note format, the latter must be displayed in a data table that the students create- proper headings and labels are necessary.  Students will complete step 6 of a lab report by plotting all their data in a line graph to analyze. The conclusion, step 7, must restate whether their hypothesis was correct, give reasons why and support the conclusion with data they collected.   

Closure:  


In evaluating how this lesson went, many students did great, and others were completely lost. I tried to give minimal instruction on how a procedure is written so that they could mess up, see their mistakes, and learn from them for next time.  This is a great inquiry question to allow for mistakes because no matter how awful your procedure may be, everyone will reach the same conclusion…gum does lose mass when you chew it!  Some will lose it quicker than others, but as a whole, all gum loses mass as you chew it. (at least every piece that I have tried in my class with over 100 students all chewing gum following different procedures).  Now there are some anomalies such as gum gaining mass in the middle of the procedure. Explanations for this might be because they blew a bubble and weighed it with the bubble having air inside, learning that air has mass is another inquiry lesson! Also, extra saliva is sometimes on the gum adding a little mass.  These two examples are rare, but do happen.  

Feedback:


All my students seemed to understand how to explore a question and create an experiment that might answer that scientific question.  Most struggled with writing procedure steps that were specific and accurate so that anyone could follow them.  Activities after this lesson included analyzing recipes as good examples of how to write good procedure steps.  Creating a data table with straight lines seemed difficult to most as well.  In the end I actually put a sample data table on the board with my data so that they could compare theirs to mine.  Graphing is also a weakness of most students.  We have since created many data tables and taken some of this data and graphed it, a skill that we will continue doing throughout the school year.  All in all, they did grasp the idea of inquiry learning with trying to answer a question or solve a problem using experimentation of some sort. Not all inquiry lessons require a formal 7 step lab report, but I chose to combine my need for teaching the steps in a more creating and interesting way.  

Assessment:  


This turned out to be a 45 point grade. I had written on the board each of the seven steps and how much each would be worth. They had a copy of the steps and they had written them in their composition books as well.  I assumed that they would notice the large point value of the assignment and realize that all seven steps must be written in their final copy. (you know what happens then you ass-u-me!) So in the future, I will give this rubric so that they understand what I expect. But it certainly was a good assessment   of what they knew how to do early in September!   

Name _____________________________________________

Class 

1
2
3
4
 (circle one)


GUM INQUIRY LAB:  Rubric

_______ / 
5
Question or Problem- clearly written “Does gum lose 






mass when you chew it?  That is everyone’s question and 




must be written clearly at the top of your paper.

_______ / 
5
Hypothesis:  statement is written in an “If...then….”  OR 




“I think…because….” format.

_______ / 
5
Materials:  list all materials used.  Specific name of gum 




must be written, not just “gum”, I want, for example, Wrigley’s 



Juicy Fruit- stick. 

______ / 
10
Procedure:  all steps (#1-whatever) must be numbered on 




the left side of the paper. Each step should clearly and 




accurately explain what to do.  At least 5 measurements 




of the gum’s mass must be taken.  The procedure should 




be no longer than 20 minutes. The same procedure 





should be repeated three times, with a new piece of gum 




each time.

_______ / 
10
Observations: Qualitative observations (qualities: 





textures, colors, tastes, smells,) should be made 





throughout the experiment on each piece of gum.  





Quantitative observations (numbers) should be displayed 




in a data table created with a ruler, and each column and 




row labeled accordingly. 

_______ / 5

Graph: Using a ruler, black pen, and colored pencils, a line graph 



is created from the data table in step 5.  All three trials are 




displayed on one graph and a key is included to distinguish one 



line from another.  All axis are labeled and drawn with even 



increments, and a title is clearly written at the top. Neatness counts. 

_______ / 5

Conclusion:  Was your hypothesis correct?  If yes, or no, explain 



why!  Use your inference skills to draw conclusions based on your 



observations about what happened to the gum throughout the three 



trials.  Support your conclusion with examples from your data and 



observations.  

_______ / 45

Points Possible- use this rubric to check over your final copy!

Gum Lab Inquiry- Think Sheet 

Does Gum Lose Mass When You Chew It?

1.  What is mass? _________________________________________________________

2.  How do I measure mass?  ________________________________________________

3. What metric unit would I use to measure mass? _______________________

4.  Thinking metrics, write down each prefix from biggest to smallest.

5.  If I chew gum for at least 20 minutes, would it gain or lose mass?  Why?

_______________________________________________________________________

6. Why is it important to have clear, specific, and simple procedure steps? 

_

Gum Lab Inquiry:  Family Interview Section

Directions:  Interview at least two family members asking them the same question, “Does gum lose mass when you chew it? Why? or Why not? Record who they are and their responses on the back of this paper.  Please have them sign their name as proof of your conversation.  If you cannot find two family members, one of them can be a friend that is not on this team.   

Gum Lab Inquiry (modified version) 
1.  Question:    Does gum lose mass when you chew it?

2. Hypothesis:  If I chew gum for at least 20 minutes, then it will 

  _____________ (gain or lose) mass because ________________________

_____________________________________________________________.

3. Materials List:

4. Procedure: (write steps #1-whatever down the left side of the paper)

5.  Observations:  Write qualitative observations below: texture, color, taste, appearance, and flavor.

Quantitative Observations:  write in the data table below, label columns according to your procedure steps.  

6.  Analysis:  graph data on graph paper, attach to this paper. Write “Time in minutes” along the horizontal axis and “Mass of gum in grams” on the vertical axis. Make sure to write in a title and create a key for your three trials.

7.  Conclusion:  _______________________________________________

 __________________________________________________________

___________________________________________________________

