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MELO3D Update	

February 7, 2012	


✤  Chemistry 216	

Spectroscopy ���



From Last Term:	

n  Implemented two types of LOs to 48 students:	


n  Problem solving	


n  VoiceThread	


n  Students accessing LOs multiple times per week	


n  Improvement in performance seen on first exam	


n  Lots of data to sort through	


n  CTools analytics	


n  Beginning and end-of-term surveys	




This Term:	

n  Implemented in an entire lecture section (~300 

students)	


n  Large scale has lead to some challenges with 
communication to students and GSIs	


n  Advantage is we can now discuss LOs in 
lecture and not just rely on individual GSIs	


n  Surveys now collected using Qualtrix instead of 
hard copies	


n  Makes data collection much easier	




Pre-Lab Problem	

Turn in answer to assigned problem to their GSI as part of their 
pre-lab assignment.	




Problem Solving Help	




Problem Solving Help	




“Learning objects were useful 
in getting me to think about 

IR and NMR spectra and 
study them in advance...they 

could be improved by having 
access to answers 

afterwards.”	

--Ian, former CH216 MELO3D student	






VoiceThread	




Knowledge Probe	




#	
 Question	
 Mean	
 Mean	

1	
 Electromagnetic spectrum	
 3.23	
 3.28	

2	
 Infrared light and its relative energy	
 3.28	
 3.17	

3	
 The relationship between energy wavelength	
 3.26	
 3.35	

4	
 The relationship between wavelength and wavenumber	
 3.02	
 3.12	


5	
 The interaction of light with matter	
 2.96	
 3.00	

6	
 Molecular vibrations	
 3.04	
 3.23	

7	
 Wavenumbers	
 3.11	
 3.16	

8	
 Significance and origin of the units of wavenumbers (cm-1)	
 2.96	
 2.96	

9	
 Spectrum / spectra	
 3.57	
 3.60	

10	
 Functional group region	
 3.70	
 3.77	

11	
 Fingerprint region	
 3.53	
 3.60	

12	
 Stretch	
 3.53	
 3.57	

13	
 Band	
 3.38	
 3.40	

14	
 What type of information that can be determined from an IR spectrum	
 3.81	
 3.74	

15	
 What type of information that cannot be determined from an IR spectrum	
 3.72	
 3.57	

16	
 The difference between Infrared and NMR spectroscopy	
 3.77	
 3.73	

17	
 The effect of hydrogen bonding on the position and shape of an alcohol stretch	
 3.43	
 3.28	

18	
 The effect of molecular structure on the position of a carbonyl stretch	
 3.30	
 3.26	


Average:	
 3.367	
 3.377	


Indicate your familiarity with the following infrared 
spectroscopy terms and topics:	




Infrared Spectroscopy Survey shows little 
difference, however...	


n  Problem (lower degree of difficulty)	


n  LO students scored 8/8	


n  Non-LO students scored 7.3/8	


	


n  Problem (higher degree of difficulty)	


n  LO students scored 10/12	


n  Non-LO students scored 6.9/12	




#	
 Topic	
 LO Mean	
 Non-LO Mean	


1	
 Nuclear spin	
 2.72	
 2.68	


2	
 Significance and origin of parts per million (ppm) units	
 2.70	
 2.81	

3	
 Significance and origin of Sigma (σ)	
 2.40	
 2.44	

4	
 What type of information that can be determined from an NMR 

spectrum	

3.62	
 3.61	


5	
 What type of information can not be determined from an NMR 
spectrum	


3.45	
 3.37	


6	
 Integration	
 3.40	
 3.22	

7	
 Chemical equivalency	
 3.57	
 3.36	

8	
 Chemical shift	
 3.49	
 3.31	

9	
 Splitting	
 3.61	
 3.31	

10	
 Coupling	
 2.98	
 3.04	

11	
 1H-NMR compared to 13C-NMR (similarities and differences)	
 3.28	
 3.11	


12	
 Isotopes	
 2.83	
 2.89	

13	
 NMR silent	
 2.38	
 2.26	

14	
 NMR active	
 2.36	
 2.31	

15	
 Upfield shifted	
 3.49	
 3.16	

16	
 Downfield shifted	
 3.49	
 3.16	


Average:	
 3.110625	
 3.0025	


Indicate your familiarity with the following nuclear magnetic 
resonance (NMR) spectroscopy terms and topics:	




NMR Problem	




NMR Answers	


Statistic	
 LO Sections	
 Non-LO Sections	

Min Value	
 1	
 1	

Max Value	
 3	
 3	


Mean	
 2.51	
 2.30	

Variance	
 0.52	
 0.48	


Standard Deviation	
 0.72	
 0.69	

Total Responses	
 47	
 141	


Score #	
 Definition	
 LO Response	
 LO %	
 Non-LO	
 Non-LO%	


1	
 Did Not Attempt	
 6	
 13%	
 19	
 13%	


2	
 Attempted, Wrong Answer	
 11	
 23%	
 61	
 43%	


3	
 Attempted, Correct Answer	
 30	
 64%	
 61	
 43%	


Total	
 47	
 100%	
 141	
 100%	




NMR Explanations	


Statistic	
 LO Sections	
 Non-LO Sections	

Min Value	
 1	
 1	

Max Value	
 3	
 3	


Mean	
 2.36	
 1.96	

Variance	
 0.58	
 0.53	


Standard Deviation	
 0.76	
 0.73	

Total Responses	
 47	
 141	


Score	
 Answer	
 LO Response	
 LO %	
 Non-LO	
 Non-LO %	


1	
 Did Not Explain	
 8	
 17%	
 40	
 28%	


2	
 Explained Poorly	
 14	
 30%	
 67	
 48%	


3	
 Explained Well	
 25	
 53%	
 34	
 24%	


Total	
 47	
 100%	
 141	
 100%	




PBWorks	



