Gummy Bear Lab

Rationale:


The purpose of this activity is to teach students how to conduct scientific investigations and gain a better foundation of the metric system. The students will use components of experimental design to practice using the metric system for measuring as they learn volume, mass, and density. The students will be able to design and implement experimental procedures when given a problem.
Safety:


Make sure all safety rules and classroom rules are followed. Non-cooperative students will be assigned work containing volume, mass, and density practice problems and will not be allowed to continue the lab. Safety issues are minimal especially if using plastic containers of water.

SOL:

Scientific Investigation, Reasoning, and Logic

6.1
The student will plan and conduct investigations in which

a) observations are made involving fine discrimination between similar objects and organisms;

b) a classification system is developed based on multiple attributes;

c) precise and approximate measurements are recorded;

d) scale models are used to estimate distance, volume, and quantity;

e) hypotheses are stated in ways that identify the independent (manipulated) and dependent (responding) variables;

f) a method is devised to test the validity of predictions and inferences;

g) one variable is manipulated over time, using many repeated trials;

h) data are collected, recorded, analyzed, and reported using appropriate metric measurements;

i) data are organized and communicated through graphical representation (graphs, charts, and diagrams);

j) models are designed to explain a sequence; and

k) an understanding of the nature of science is developed and reinforced.

LS.1
The student will plan and conduct investigations in which

a) data are organized into tables showing repeated trials and means;

b) variables are defined;

c) metric units (SI—International System of Units) are used;

d) models are constructed to illustrate and explain phenomena;

e) sources of experimental error are identified;

f) dependent variables, independent variables, and constants are identified;

g) variables are controlled to test hypotheses, and trials are repeated;

h) continuous line graphs are constructed, interpreted, and used to make predictions;

i) interpretations from a set of data are evaluated and defended; and

an understanding of the nature of science is developed and reinforced.

Materials:

For Each student -



1 Gummy Bear



1 small plastic cup of water (60 mL)



Measuring tools – metric ruler, balance, graduated cylinder



Paper towels



Calculator (if needed)



Data sheet

Prior Information:


Students have been provided notes and examples of metric measurements, volume, mass, density, what the meniscus is when measuring liquids, and graphing information. Students have also been provided safety rules and the expected behavior for labs and equipment use.


- Brach’s Gummy Bears seem to work well.

· Have extra bears for those that may be eaten and as a reward for students staying on task and completing the lab promptly and safely.

- If extra time results, students may measure the amount of water soaked up by their bear to determine absorption.

- Students may also discuss other related topics:

What happens if the bear is left for a 3rd day?

Would the temperature of water affect the rate of absorption?

What would be the result if the bear is submerged in different types of liquids or solutions?

Engagement: (5 minutes)


Introduce the subject. How do you find the volume of an object? The mass? The density? 

Exploration: (15 minutes)


Pick an ordinary object and construct an experiment. What if you picked a gummy bear? What would happen to a gummy bear that was placed in water? Would it sink? Would it float? What else might happen to it if it is left in the water over night? In your groups, design an experiment to answer these questions.  This is where the students have a chance to show what they know about experimental design. You do not give them the steps here. 
Elaboration: (10 minutes) While students answer these questions, they will pick 1 of 3 different liquids to submerse their bear in. (Tap water, Salt water, & vinegar)This is where you find out what the students came up with in their groups. 
· What is your hypothesis?
· What is the independent variable?

· What is the dependent variable?

· How should we proceed with the lab? This is where you teach about the parts of the experimental design and the procedures. Then you walk through the lab with the students.
Proceed with lab activity.

Procedure:

  
   Day 1

· Prepare lab stations in advance with the necessary materials.

· Assign students lab stations and a worksheet

· Provide information on volume, mass, density, & meniscus. Review experimental design components. (15 min.)

· Go over lab directions and review equipment care & usage. (10 min.)

· Allow students time to complete Part A measurements (25 min.)

· Pick 10 students and complete class average with the class (10 min.)

· Students complete Part B and state their hypothesis. (10 min.)

· Clean up & review (10 min.)

Elaboration: (10 minutes) You may see a change in an hour, but the class will not last that long.
What happened to your gummy bear? Why do think this happened? Find the changes in measurement from Day 1. 

Procedure:

   
  Day 2

· Prepare lab stations in advance with the necessary materials.

· Direct students to their lab stations

· Students complete Part C. (25 min.)

· Review graphing and allow students to complete their graph (20 min.)

· Clean up & review (10 min.)

· Students answer the worksheet questions and finish for homework. (remainder of class time)

(15 minutes)


Graph the measurements of Day 1 and Day 2 to compare any differences that occurred. Answer questions 1-8 for homework.

Assessment:

· Lab participation, questions, and graph are graded.
· Observe students’ measuring skills (ruler, graduated cylinder, & balance)
· Observe students’ knowledge & application of volume, mass, density.
· Observe students’ knowledge & application of experimental design.
· Observe students’ skill with mathematical computations.
· Observe students’ knowledge & skill with graphing.
Gummy Bear Lab Data Sheet

Name _________________ Class________

Part A: Use the data table below to record your data:

1. Measure the LENGTH of your Gummy Bear from: the top of its head to the bottom of its feet to the nearest tenth of a centimeter.

2. Measure the WIDTH at the widest point across the back of the bear to the nearest tenth of a centimeter.

3. Measure the THICKNESS from the front to the back at the thickest point to the nearest tenth of a centimeter.

4. Calculate the volume by multiplying the length, width, & thickness. Round to the nearest hundreth.

V = LWH
 H = thickness

Volume uses cubic centimeters (cm3)

5. Measure the MASS using a triple-beam balance to the nearest tenth of a gram.

6. Calculate the DENSITY by dividing the Mass by the Volume. Round the answer to the nearest hundreth.

D =  M / V 

Density uses g / cm3
7. Find the class average of Volume, Mass, & Density.

Data Table

	DAY
	BEAR NAME
	BEAR COLOR
	LENGTH

cm
	WIDTH

cm
	THICKNESS

cm
	VOLUME

cm3
	MASS

g
	DENSITY

g/cm3

	1
	
	
	
	
	
	
	
	

	Class Average
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	Amount of Change
	
	
	
	
	
	
	
	


Part B:
1. Put the bear in a cup labeled with: your name & class period.

2. Add 50 mL of water to the cup and place the Gummy Bear in the water.

3. Allow the cup to sit over night.

Hypothesis: What do you think will happen to a gummy bear when you put it in water overnight?

________________________________________________________________________

Part C:


On Day 2, remove the Gummy Bear from the cup of water and use a towel to carefully dry it off. Repeat Part A measurements and record your data in the table above. Finally, determine the amount of change or difference for each measurement in the table, by subtracting Day 1 from Day 2.


Using a bar graph and your data table, graph (on graph paper) Day 1 & Day 2 results to show the amount of change for your bear.

Questions:
1. What is the Independent Variable in the experiment?

2. What is the Dependent Variable in the experiment?

3. What is the Control?

4. What are some Constants in the experiment? (List 4)

5. Was your hypothesis correct? Why or why not?

6. Which change is greater, Volume or Mass? Explain.

7. Was there a change in density? Why?

8. How do your results compare with those of your classmates? Why might repeated trials be important?

