Supplementary Material
Table S1. Coding of Interaction Levels
	Interaction Level
	Code Description

	Low 
	· One student initiates all ideas.
· Others accept without discussing /expanding.
· Yes/No type questions.  No why/how questions.
· No addition to the discussion
· No clarifying other students’ statements.
· Generic agreement.
· One student wrote.  Others contribute none or little.

	Medium
	· One student is proposing ideas mostly.  Others shallow contribution.
· Other students are not expanding/opposing.
· Restate/repeat.
· Active engagement rather than passive.
· Add some critical information.
· Statements are discontinuous.
· Few why/how questions.


	High
	· Why /How questions.
· Equal amount of responses/statements
· Each statement is built upon each other.
· Expanding/elaborating/restating/rebuttal
· Conclusions are jointly made.






	1. Define the anti conformation.

2. Draw a template to illustrate anti conformation of an alkane.

3. Compare the most stable anti and least stable eclipsed conformations of heptane for the rotation around the C3-C4 axis.

4. Draw the most stable anti-conformation of heptane for the rotation around the C3-C4 axis.

5. Explain the stability of the least stable eclipsed conformations of butane defined for the rotation around the C2-C3 axis in comparison to that of octane defined for the rotation around the C4-C5 axis.

6. Develop an analogy explaining why a molecule's stability will change as substituent size increases.
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. Which compound would react the fastest with concentrated HCl to yield an
alkyl halide? Explain.

2-pentanol
. 2,2-dimethyl-1-butanol
3-methylcyclopentanol

. 2-methyl-2-pentanol
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4. Predict the product for each reaction below.

a. E}CHZCHZOH + sOCl, — »
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4. Predict the product for each reaction below.

b- \)\/\OH + PBr3 S —
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4. Predict the product for each reaction below.

C. + HCOl ——

OH
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5. Draw the product(s) for the reaction shown.

1. NaH

E>_( 2. CH3CH,CH,CI
OH

b. What is the name of the reaction?
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This quiz focuses on how to generate good leaving groups from alcohols, ethers, thiols, and
thioethers. To compare the trend in leaving group ability among atoms in the same column of
the periodic table, the length of the bond should be considered. The bond lengths for C-OH and
C-OR are given below along with the pKa’s of the leaving group created by each molecule. Draw
the possible leaving group and enter the pKa for each molecule. Write the responses on your

individual sheets for easy reference on the next questions.

Functional |Electrophile |Bond pKa of Leaving |Leaving Group

Group Length |Group
Alcohol )Oi 1.424 15.7
Ether j’i““’“sb 1.43 171

Thioether ji 1.824 7.04
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Problem #1 continued — Based on the data from the table completed for
problem 1:

a) Explain the difference between an alcohol and an ether in terms of leaving
group ability.
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Problem #1 continued — Based on the data from the table completed for
problem 1:

b) Explain the difference between an alcohol and an ether in terms of
reactivity in a nucleophilic substitution reaction.
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Problem #1 continued — Based on the data from the table completed for
problem 1:

c) Describe the relationship between bond-length, pKa, leaving group ability,
and reactivity.
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2. Based on your responses to number 1, which reaction will occur the fastest?
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