Juniata College

   
[image: image1]
Juniata College

   
[image: image2]

Scientific Inquiry and Twisted Space

Teacher Notes
Time Needed to Complete the Lab:  30 - 40 minutes depending on the discussion time.

Target Grade Level:  8th -12th depending on inclusion of extension activities.

Objectives:

· To apply the Scientific Method and study the nature of scientific inquiry

· To observe, predict, test, analyze, and make conclusions

· To understand that science is not always predictable

Major Concepts

Scientific Methods of Inquiry:  observation, prediction, experimentation, data collection, analysis, and conclusion 

Observation Table

	Step
	Prediction
	Actual
	Distance 

	
	Edges
	Sides
	Edges 
	Sides
	Predicted 
	Actual

	A
	2
	2
	2
	2
	10
	10

	B
	2
	2
	1
	1
	10
	20


	Step
	Predicted
	Actual

	C
	2 loops with 2 sides and 2 edges each
	2 loops with 2 sides and 2 edges each

	D
	answers will vary
	1 large loop with a whole twist 

	E
	answers will vary
	two interlocking loops


Extension Activities:

Research how Henry Ford used the elements of scientific inquiry to solve industrial problems.

Lead a discussion on how the Mobius (named after the mathematician) strip is related to the study of globular protein structure.  Discuss where protein polymers are commonly found.  Introduce chemical bonding into the discussion of macromolecules like proteins.  The primary structure consists of long chains of amino acids bonded with peptide bonds.  The secondary structure consists of the long chains being organized into helical structures held by hydrogen bonds between the oxygen on the C=O and the hydrogen on the N-H.  The tertiary structures are formed by folding of the secondary structures and additional hydrogen bonding, sulfur bridging, Van der Waals attractions, and ionic interactions.  The quaternary structures are formed by additional folding of two or more chains to form globular proteins.
Additional References

http://themedicalbiochemistrypage.org/protein-structure.html

http://www.blc.arizona.edu/Molecular_Graphics/DNA_Structure/DNA_Tutorial.HTML

http://www.nationalgeographic.com/resources/ngo/education/plastics/
Vocabulary:

Observation:  The act of watching and recording something.

Prediction:  A statement about what we think might happen.  An educated guess.

Experimentation:  The process of testing.

Data:  Information that conveys qualitative or quantitative information.

Analysis:  Close examination of something so that a conclusion can be made.

Conclusion:  Summary or decision based on facts.
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