
Course-Level Assessment of Student Learning in Organic Chemistry 
By: Stephen Chamberland, Ph.D., SFHEA 

 
There are several ways that I assess student learning in the organic chemistry courses I 

teach. I also regularly modify course content and daily instruction based on feedback and 
work is objective 

. Course grading criteria are included in the 

throughout the semester. Course grades are determined using a carefully developed 
formula 
throughout the semester. The formula is shared with students to promote transparency and 
to allow them to double-check their grade if they wish. 

 
I evaluate students who take my organic chemistry courses using a combination of 

exams, graded homework, and what I call “small assignments.” Graded homework is 
exclusively tied to the accrual and mastery of content knowledge. The questions that I 
include in graded homework and on exams are designed to assess the remembering, 
understanding, applying, analyzing, and evaluating levels of Bloom’s Taxonomy. Rarely, I 
will probe a student’s ability to think at the “creating” level in Bloom’s Taxonomy, but it is 
often limited to just one question in a weekly assignment or a small portion of a single 
question. Graded homework is used as a formative assessment. If a student gets a 
question incorrect, they have two additional attempts to arrive at the answer without 
penalty. Although this may enable a strategy-minded student to narrow a four-choice 
multiple choice question down to just two options before running out of chances, students 
are encouraged to simulate testing conditions and answer the question correctly th
time. Many questions are open-ended and cannot be answered strategically. 

 
Midterm exams contain a series of objective-style questions, such as multiple choice, 

ordering, and ranking, and also include a written portion that includes short essays, 

standardized 70-question multiple choice test designed by the American Chemical 
Society. This summative assessment helps me gauge the extent of overall learning that 
occurs in a course relative to national norms.  

 
Small assignments are designed to help students engage with the subject in a holistic 

way. Some reward students for creating materials to help them learn, such as study guides. 
Others s. Some build 
community or promote greater awareness of inclusiveness in science. Moreover, one 
assignment seeks mid-semester feedback through a one-month wellness checkup survey 
created by  

 
To maximize objectivity and transparency, each small assignment includes a set of 

carefully written instructions. Most assignments have a grading rubric that students are 
provided with before they begin work on the assignment. Most assignments are graded 



e and 
resubmit a limited number of graded assignments that did not meet the stipulated criteria 
for criteria. 

 
I seek to build a culture of trust and accountability where students will regularly share 

honest feedback with me. I assess feedback mid- -month 
wellness checkup survey and at the conclusion of the semester using Student Ratings of 

. The SRIs do not allow me to make changes for an ongoing or past course, 
but I consult and carefully consider feedback for future course improvements.  
 
Enclosures:  

 Sample course syllabus for Chem 2320 
 Sample assignment for Chem 2320 showing transparent criteria and grading rubric 
 Sample midterm examination for Chem 2320 
 Annotated sample SRI showing which student comments were acted upon, which 

were not, and why. 
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Utah Valley University Department of Chemistry  
CHEM 2320.001 and .003 – Organic Chemistry II – Spring 2024 Syllabus  

  
Instructor: Steve Chamberland, Ph.D.; pronouns:  he, him, his; Please call me “Dr.” or “Professor” 
Contact: ;  863-6017; E- schamberland@uvu.edu 
Student hours: Face-to-face, Tues&Thur 11am-noon Guru’s Café, F 9-11am LA 201, or by appointment 

 Face-to-face, Monday—Thursday (001) 9am-10am, PS 015; (003) 10am-11am, CB 414 
 Mr. Abram Caruso is available support student learning in this course. 

 Regularly check UVU e-mail. Login to  using a StudentID@uvu.edu e-mail. I 

successful in mastering the content, to grow as learners, and to recognize the importance of diversity in 

-stakes environment that allows you to learn from those failures and 
demonstrate a depth of knowledge and reasoning ability on the higher-stakes exams. I will provide 

 
 

-  
 

-

Organic chemists 

•  
• focus on -oriented problem solving, not -oriented thinking 
• seek to understand and predict how chemical and biological systems work at the molecular level 
•  

 

Skills I will develop 

• Master the electron-pushing formalism (EPF), a tool experts use to predict and explain the 
 

•  
• Learn how to learn 

  
-division chemistry and 

biology courses. Further, the rigor of the course will improve my performance on standardized exams 
such as the ACS, MCAT, PCAT, and DAT. Most importantly, these skills will be helpful to me if I’m 

problem-  
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What are the “  
  

• How can we determine the structure of an unknown organic chemical? 
• How do we know if an organic  
•  
• 

molecules? 
• How are ” within the electron-pushing formalism (EPF) used to help us predict and 

? 
•  
• 

 
• What role does organic chemistry play in the real world? 
•  
• 

how we interact with nature and the environment, and how we perceive our world and change it 
 

 

  
 

  
• - and 

 
• organic chemicals 

using IUPAC nomenclature. 
• 

weak. 
• Propose plausible arrow-

 
• Explain what factors govern the stereo-, regio-  
• 

. 
• 

 
• 

 
• 

 
• Relate how organic chemistry topics are relevant in the real world. 
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resources in this order: 
  

 
  

•  ($70):  WileyPLUS 
Inclusive Access program. Already integrated into Canvas, WileyPLUS contains the e-textbook, the 
e-
videos. Online homework will be assigned using WileyPLUS
view and complete the homework. 

Recommended 
  

• :  Buy it online. If you buy it online, you can also opt to 
. 

• :  David Klein, Organic Chemistry, 4th ed.; Wiley:  2021. ISBN-13: 978-1119659594. 
page and problem references will come from the 4th 

Most students (>95%) say that the textbook is the #1 resource for success. 
paper copy of the textbook as an upgrade for just $40. 

• : David Klein, Student S ; 
Wiley:  2021. This resource includes answers to all in-chapter and end-of-chapter problems and 
provides in-  of problems. ISBN-13:  978-1119659587. 

• th : This is a high- free, online textbook.  

• :  David R. Klein (our textbook’s author), 5th ed.; John 

 helpful. ISBN-13:  978-1119493488 (1st 
semester, ~$65 new), 9781119493914 (2nd semester, ~$35 new). 

• and understand the 
 that I need to know. This free handout is available on Canvas. 

 
  

• 
and ability to visualize molecular phenomena in 3D. I can use it to help me with homework and 

-Hall, ISBN-13: 978-0205081363; Darling Molecular Visions, ISBN13:  
978-
has fewer pieces We will not use it 
much in Chem 2320, but it can be a helpful study aid if you struggle viewing things in 3D. 
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• :  Peter C. Brown, Henry L. Roediger III, Mark A. 

and which do not. It also resoundingly debunks the recent “learning styles” theory. It is an extremely 
helpful resource if you’re struggling to learn and retain material, and helps you recognize when 
you’re not actually learning but have an “illusion of knowing.” This illusion can be crippling when 

 

 
 

 
 

- 55%      %       25%       
  

-  Each midterm exam is ~50-67% new material, ~33-50% old material) 
and will be given in two stages:  individual and team. The individual and team exams will be taken on 

 
 – day s and 2  
  
 will be taken in class during our 

Q   
-

short- -solving challenges. 
 - -
calculator, a pen or pencil . 

 -way (Alexa-
style smart speaker) or two-way (walkie-  

 -sharing or Q&A websites. 
 

 
of this proviso is to avoid 

ing exam performance beyond an individual’s  
 Each exam contains an honor statement. Students who sign and abide by the honor statement are 
eligible for exam credit. The individual exam is designed to see what you individually have learned. 

  – sday— —4  
 s learning. The goal 
isn’t to get the all the points, it’s to help everyone in the group learn the material. 

  submission  
 textbook, course notes, teammates, model set, a four-

Canvas to download and submit the objec  s. 
 who is not currently enrolled in the class, anyone 
who is not on your team, anything besides Canvas on the internet 

 -sharing or Q&A websites. 
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“team”  

  
  

Graded homework will be assigned periodically using WileyPLUS. Carefully 
monitor the course calendar for assignments and due dates. 
but credit will be reduced for late assignments. Deadlines ensure I keep up with the material. 

 

they are not designed to assess learning, but to enhance it. All small assignments will be found in the 
Module Small Assignments” on Canvas. 
 

-
- -55% and will 

correlate to a C (75%). The number of 

core x 

correct responses, the normalized percent score is  
 

Everyone begins the semester with three " et ut f jail Free" ( ) tokens (a  
  

• to submit any small assignment  
• to resubmit a small assignment if the original submission did not meet 

 
• a mutually agreed-upon reason by both the instructor and student. 
Students who retain all their GOOF tokens at the end of the semester will earn a 1% bonus that will be 

posted in Banner. If I use a GOOF token, I may later choose to take it back and receive a zero on the 
“GOOFed” small assignment to keep the 1% bonus. I have full control. 
*Except for the ACS Exam Study Guide, no small assignment or homework assignment will be accepted 

4/23/2023. This deadline 
allows the instructor to grade last-minute assignment submissions  
  

  This course is challenging. It is a pre-professional, upper-
chemistry majors and pre-health professionals. Exam averages typically vary between 60-70% but are 
not curved. The learning credit I earn correlates to typical grade thresholds (no rounding). Unless 

 range or higher. 
      A           A-     B+          B         B-     C+        C          C-                   D                             E  
           93%      90%   87%       83%    80%  77%      73%     70%                        60%               <60%   

for the course. rade updates will be posted on Canvas 
. 



    CHEM 2320 Syllabus, Spring 2024 

6  

not guarantee that I will pass the cours

+, B+ to A- e and is non-
individual for any reason. 

   
-  

An   
• an unforeseeable, extreme emergency (something that endangers my life or the life of an 

immediate family member) 
• undue personal hardship 
•  
• (in-  
• -campus travel 
•  
•  
• -bearing class  

  
If I need an extension, then I will let Dr. C know by e-mail as soon as possible. I must provide at least 24 
hours’ 

. 
 

  

nesty—a student did that. 
-

person’s 
appearance, he will likely adjust my/everyone’s 

-taking device cannot interpret 
instructor’s  

  
•  
•  
• Please submit a note on paper or via e-mail that clearly explains which problem(s) I want 

regraded and why. 

 
This course is supported by tutors from Academic Tutoring. Tutors are students that have 

completed this course, and they understand the concepts well enough to help me work through 

which means that tutors are trained to share learning and study strategies during tutorial sessions. 
While tutors will not complete or correct homework for me, or help me on take-
they will help me understand and reinforce concepts that I am learning in this class. For more 

 uvu.edu/academictutoring. 
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(Dr. C speaking):  Your experience in this class is important to me and I want you to feel included, 

respected and that your voice is heard. As your instructor, it is my intent to create an inclusive and  

are encouraged to share, express, and contribute within a safe environment, and where everyone can 
it’s not egregious, consider “calling in” a peer to 

help them improve how they relate with others. “Cancel culture” damages society. Voices and 
Please feel free to 

contact 
 

Discussions and debates are a way to grow and learn. In this class, you will be encouraged to share 

your classmates and their views

 
Finally, all people have the right to be addressed and referred to in accordance with their personal 

ld like to be addressed. I will do my best to address 
and refer to all students accordingly and support classmates in doing so as well. 
  

 
Because Dr. C and UVU care greatly about academic integrity, there is a zero-tolerance policy on 

academic misconduct in this course. I am responsible for knowing the UVU academic honesty policy 
on 541 of the Policy Manual. I should 

also visit . 
 

 
• copying answers from another student on an exam or assignment,   
• allowing another student to copy my answers on an exam or assignment, 
• exam  during an , 
• uploading any course material to exam-

outside of the university, such as Chegg 
• using unauthorized materials during an exam, and 
• plagiarism from any source, including AI resources, unless authorized. 

 
If I do not know what plagiarism is and want to know how to avoid it, I will ask the instructor. 

Appropriate use of AI to support learning will be discussed. All instructor-created course materials are 
copyrighted; thus, is a serious breach of academic honesty and copyright law to post any course 

It’s not worth it. 
Note from Dr. C:  If you feel unbearable pressure from within yourself or from members of your family 
that ins  

 misconduct will result 
in a zero for the assignment or 

concerns about this policy. 
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From UVU Academic Policies and Standards:  “Students may drop and withdraw from classes 

according to the dates and deadlines posted on the Semester Student Timetable. Classes may be 

on the Semester Student Timetable, a grade of “W” 
“W” grade could impact a student’s 

solely for academic  
approval stamp. Such changes to a student’s 

” 

ill be “E.” While a “W” grade is not calculated 
into my GPA, an “E” counts as 0.00 grade points. Although UVU counts only my most recent course 

course and will  

All post- one’s exigencies that 

bad idea because the people needed to sign forms may not be available at the last minute. 
  

 
UVU values and acknowledges a wide range of faiths and religions as part of our student body, and 

hardship for sincer

UVU campus has a place for  prayer,  or other forms of individual religious 
expression as is described on their website. 

 

UVU Accessibility Services at accessibilityservices@uvu.edu or 801-863-
8747. Accessibility Services is located on the Orem Campus in LC 312. 

It will be helpful if I arrange and verify early that Accessibility-
 

Accessibility Services - they may not contact me. A minimum of twenty-four hours’ 

 No 
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E-

-mail. He 
usually checks e-mail once per day, and you can expect a reply within 48-  

 
-mails that begin with 

“Hey” or “Yo”,  
-free message leaves a good impression.  

empathy . It’s just who I am and is 
. 

  
 

• check Canvas and UVU e-mail regularly for announcements, 
• 

in the way I’m most likely to see it (text, e- , and most importantly, 
• understand that the syllabus is not a legal contract; the instructor reserves the right to change 

any part of this syllabus if necessary; any changes will be discussed in class and will be included 
in a Canvas announcement. 
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 Scheduled   

1, 1/8  
 

Synthesis Review: Chapter 11 
IR & MS, Chapter 14 

2, 1/15 –  Chapter 14 (cont’d), NMR Chapter 15 

3, 1/22 Chapter 15 (NMR)  

4, 1/29  systems 
Chapter 16 – Conjugated pi systems and 

-  

5, 2/5  Ch. 16 (cont’d) and Chapter 17 – 
Compounds 

6, 2/12 M-TH, 2/12-15: Two-Stage Exam 1 
(Chapters 1-16) 

Ch. 17 (cont’d) and Chapter 18 – 
 

7, 2/19 –  
Ch. 18 (cont’d) 

8, 2/26  

9, 3/4 
 

Chapter 19 
10, 3/11  

11, 3/18 - : March 18-21* 

12, 3/25 M-TH, 3/25-28: Two-Stage Exam 2 
(Chapters 1-18, parts of 19)  

Chapter 20 13, 4/1  

14, 4/8  Ch. 21 

15, 4/15 College of Science Poster Session Chapter 21 (cont’d) and Chapter 22 

16, 4/22 Chapter 22 (cont’d) 

Finals 
Week, 
4/29 

ACS Final Exam 
(001): W, 5/1, 9am-11am, PS 015 

(003): M, 4/29, 9am-11am, CB 414 

-  
Covers chapter 1 - parts of chapter 23 

 

Pre- al  
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Points

ASSIGNMENT: My Pathway, My Story 
  

20

 Published  Edit 

  Submit - My Pathway, My Story
When is this assignment due?

Students who submit this survey before the target date of 11:59pm will earn course credit. Extensions will be granted on an individual
basis to students who add to the course late or who need extra time to complete it.  

What do I need to do to complete this assignment?

Think about how your journey to science began. Write an informative and reflective essay (minimum of 500 words) that describes how
you got here, where you are on your path, where you are going, and why. If you haven't heard of the term "imposter syndrome"
before, look it up. You are also welcome to fulfill this assignment by recording a video of you speaking (please, no more than 10
minutes), write, compose, and sing a song, act it out and record it, write and produce a short film, as well as other forms of
communication. Please reach out to the instructor if you have any questions, and don't hesitate to recruit classmates to help if you
have an innovative idea. 

Below are some questions you might consider as you prepare your story. Please don't feel you have to answer every question or
answer each one in the order I present them. They are just to guide your thinking.

For example, have you faced any obstacles along the way? What are/were they? What is your plan after you graduate or complete
your coursework at UVU? If you're thinking about transferring to another school, why? What questions do you have about
science/chemistry careers? Do you think you will be successful? How do you define success?  Do you have any role models in
science? What is your career plan A, and do you have a plan B? If you are a woman or person who identifies as a member of an
underrepresented group in science, how has it impacted your journey, if at all? Do you feel you belong in the science field? Are you
welcomed in the science field, or excluded from it?

How will I submit this assignment?

Type your reflection in the text box provided, record a media video using the tools provided, or upload a document file or a video file.
When you are done, click submit. 

How will this assignment be graded?

This exercise is for your personal enrichment and is not intended as an opportunity for you to share what you think the instructor
wants to hear. Please be sincere. Your personal attitudes and beliefs will not be judged in any way or have any effect on the grade the
assignment receives. Students who complete an original narrative, video, song, or comparable form of multimedia of appropriate
length will receive full credit. In case you might feel that revealing something deeply personal may enhance the impact of your truth
but don't want the instructor to know it's you, each assignment will be graded anonymously. If you would like the instructor to know
who you are and you choose to write an essay, you are welcome to include your name if you wish. Of course, if you make a video or
movie, the instructor is likely to recognize you, so please keep that in mind.

Why am I being asked to do this assignment?

Many students, regardless of their status as "represented" or "underrepresented" in science, struggle to develop their identity as
scientists. If you want to be a scientist, then you are one. Maybe you haven't yet started getting paid to be one. Often, students search
for role models so they can get a glimpse of what a "real" scientist is or does. Most students who like and enjoy science can succeed
in their science courses, but not everyone has yet mastered how they learn best and so they struggle. If being a scientist is something
that sounds appealing to you or is something you've dreamed of since you were young, then don't let anything stop you from
achieving your goal. You can do this!
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Submitting

Total Points: 20

a text entry box, a media recording, or a file upload

Due For Available from Until

Apr 23 Everyone - -

My Pathway, My Story rubric
You've already rated students with this rubric. Any major changes could affect their assessment results.

Criteria Ratings Pts

20 pts

Description of
criterion

20 pts
Meets specifications

Media created and uploaded successfully, on time, and includes the
presenter's personal story of appropriate length and breadth. If an
alternative format is chosen, it is executed successfully, on time, and
includes the requested information.

0 pts
Does not meet specifications

Submitted late, not legible if handwritten,
no alternative format provided, or does
not otherwise meet the assignment details



Chemistry 2320:  Midterm Exam 1 Team – Objective Portion 
 
Professor Chamberland 
Due 11:59pm Friday, February 16, 2024 

 
 Carefully read each question. Misunderstanding or misreading a question may elicit an incorrect answer. 
 Using pencil, please place answers on the Scantron form provided.  

 
1. What is/are the major product(s) of this 

reaction? 
 

A) II only  C) I and II only 
 
B) I and III only D) I, II, and III 

 
2. Which hexadiene isomer could undergo a [3,3]-sigmatropic rearrangement such as the Hardy-Cope 

rearrangement? 
 

A) (E)-hexa-1,3-diene B) (Z,Z)-hexa-2,4-diene C) (E)-hexa-1,4-diene       D) hexa-1,5-diene 
 

3. Which hexadiene isomer could serve as the diene in a [4+2] cycloaddition reaction? 
 

A) (E)-hexa-1,3-diene B) (Z,Z)-hexa-2,4-diene C) (E)-hexa-1,4-diene       D) hexa-1,5-diene 
 

4. Which of the following compounds requires the least amount of energy to promote an electron from the 
ground state to its excited state? 

 

 
  

A) I  B) II  C) III  D) IV 
 

5. Why does the expected stretching absorption of the C=O bond in compounds I and II differ, as shown 
below? 

 

 
 

A)  Compound I has more possible resonance structures than Compound II, increasing the single bond 
character of the carbonyl group in Compound I. 

B)  Compound II has more possible resonance structures than Compound I, increasing the single bond 
character of the carbonyl group in Compound II. 

C)  Only Compound I has resonance, causing it to have a higher stretching absorption. 

D)  Only Compound II has resonance, causing it to have a lower stretching absorption. 
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6. When looking at a 1H NMR spectrum, which of the following provide(s) information about neighboring 
atoms? 

 
A)  Chemical Shift and Integration 
B)  Chemical Shift and Multiplicity (Spin-Spin Splitting) 
C)  Multiplicity (Spin-Spin Splitting) only 
D)  Integration and Multiplicity (Spin-Spin Splitting) 
 

7. What is the major product of this reaction sequence?  
 

 
 

A)      B)                   C)            D)  
 
 

8. When hydrocarbons that contain dienes and polyenes are analyzed by UV/visible spectroscopy, which 
energy transition is most responsible for promotion of an electron from the ground state to an excited 
state? 

 
A)  *  B)   to *  C) * to n  D) to * 
 
 

9. What is the Hydrogen Deficiency Index (HDI) of the compound 
shown at right? 

 
A) 7  B) 8  C) 9  D) 10 
 
 

10. Which compound would show a molecular ion at m/z 114 and a major fragment at m/z 71? 
 
A)    B)       C)           D) 
 

11. Which of the following compounds is most likely to show a prominent peak at M – 15 in its mass 
spectrum? 

 
A)              B)    C)        D)  
 

 
12. Identify the structure with molecular formula C9H9ClO that is consistent with the following 

spectroscopic data. 
IR: 1680 cm-1 
1H NMR: 3.5 ppm (triplet, I = 2H), 4.0 ppm (triplet, I = 2H), 7.4 ppm (triplet, I = 2H), 7.6 ppm (triplet, I 
= 1H), 7.9 ppm (doublet, I = 2H) 

 

 
     A) I    B) II         C) III      D) IV 
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13. Which of the following would undergo the fastest Diels-Alder [4+2] cycloaddition with 2-methyl-1,3-
butadiene?  

 
A)     B)        C)   D) 

 
14. Which one of the following dienes will release the least amount of heat upon hydrogenation with H2/Pd?  

 

 
  

A) I  B) II  C) III  D) IV 
 

15. Which of the following dienophiles is least reactive in a Diels-Alder reaction? 

 
  

A) I  B) II  C) III  D) IV 
 

16. Which of the following statements is consistent with pericyclic reaction mechanisms? 
 

A) Octets are maximized in the intermediates.  
B) Charge separation is minimized in the intermediates. 

  C) The most stable intermediate leads to the major product. 
D) No intermediates are formed during pericyclic reactions. 
 

17. Identify the expected major product of the following Diels-Alder reaction. 
 

 
 

 
  

A) I  B) II  C) III  D) IV  E) V 
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18. Identify the products of 1,2-addition for the following reaction. 
 
 

 
 

A) I and III  B) II and IV  C) II and III  D) I and II 
 

19. Which numbered atom(s) has/have a partial positive charge ( +) in the structure shown at right? 
 

A) 1 only  B) 2 only  C) 2 and 4  D) 1 and 3 
 

20. The 1H NMR spectrum of 1-propanol displays a singlet for the OH proton instead of a triplet. Which 
answer choice below best explains why this is so. 

 
A) This is typical of all protons bound to oxygen. 
B) 1-propanol is too small for coupling to occur. 
C) 1-propanol molecules rapidly exchange the OH proton, which prevents splitting. 
D) The signal for the OH proton is out of the normal range of the 1H NMR spectrum, meaning that it is 

not usually visible.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Name____________________________________  

Chemistry 2320:  Midterm Exam 1 Individual – Written Portion

Professor Chamberland Monday, February 12, 2024 

I invite you to sign and abide by the honor statement at the bottom of page 1. 
Without exception, students who sign and adhere both to the letter and the spirit of the honor statement are 
eligible to receive credit for their work. 
Please check to ensure you have a complete written portion. There should be 3 total pages.
Carefully read each question. Misunderstanding or misreading a question may elicit an incorrect answer.
Ensure that answers are provided for all parts of each question.  
A helpful starting strategy is to scan through the entire exam and answer questions you know first.  
When prompted, please place answers in the space provided. Answers that do not fit completely in the 
allocated space may be marked wrong. If you wish to use more space, please circle your final answer. 
To be eligible for full credit, please ensure that your answers are unambiguous and sufficiently detailed. For 
example, if a reaction gives a racemic mixture, indicate that a racemic mixture is formed or write (“plus 
enantiomer” with your structure). I will grade what is written, though it may not be what you had intended. 
You are invited to use pencil or one color of pen (blue or black ink only, please) on this exam. 

You have 50 minutes for this exam portion. May you relax, and then relax some more. GOOD LUCK!  
    

1. (60 points) On the line below each compound, provide the correct pKa value for the most acidic hydrogen 
atom in each molecule. Your answer must be within ±2 pKa units to receive credit. 

     
         _______             _______   _______ 

2. (80 points) Explain the factors responsible for the low yield (20%) of the Diels-Alder [4+2] cycloaddition 
reaction between buta-1,3-diene and ethylene even when the reaction is heated to 200 °C. Then, explain 
how the structures of buta-1,3-diene and ethylene could be modified to give a higher yield of [4+2] 
cycloaddition product at a lower temperature. 

Chem 2320 Midterm Exam – Individual Honor Statement

By signing below, I affirm on my honor that I have not received and  
will not divulge any unfair information about the contents of this exam  

to a classmate, a third party, or online. I have used only permitted resources. 

    ________________________________________________ 
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3. (80 points) Suggest a plausible mechanism for the reaction shown in ONE of the following TWO boxes. 
Circle the answer you want graded if you draw mechanisms in both boxes. Ensure that your mechanism 
shows how both products are formed. Clearly show each elementary step in your mechanism, if necessary. 

The mechanism will be graded using the mechanism rubric as follows: 
Criteria:  Proper Arrows (PA); Structural Integrity (SI); Reagent Usage (RU); Rationality of Steps (RoS)

Point breakdown:  Mastery = 20 points; Mastering = 17; Developing = 14; Emerging+ = 10; Emerging = 0  

4. (100 points) A reaction of 2-methylpropene gave a product C4H10O with the following data. For each peak, 
the data is presented as follows:  chemical shift, multiplicity, integration value. A spectrum is also provided. 

                C4H10O product data

3.42 ppm, doublet, 2H 1.78 ppm, nonet, 1H 

1.88 ppm, singlet, 1H 0.91 ppm, doublet, 6H 

A. Determine the structure of the product with formula 
C4H10O and write your answer in the box below. 

B. Propose a synthesis of the product C4H10O that you determined in part A, starting from 2-
methylpropene. If any steps in the method must be performed in sequence, indicate that using 1. 2., etc.
Only show the reagents needed for the step or series of steps. Mechanisms and reactive intermediates are 
not required. Show a forward synthesis, not a retrosynthesis. 

C. MS analysis of the product C4H10O gave peaks at m/z [M—18]+ and m/z [M—43]+. In the space below, 
draw the structure that corresponds to EITHER the [M—18]+ peak OR the [M—43]+ peak.  

D. Which did you draw for pt. C, the structure of the [M—18]+ peak or the structure of the [M—43]+ peak? 
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5. (80 points) For molecules A and B, describe how many unique peaks you would expect to see in the proton 
NMR spectrum and in the carbon NMR spectrum. 

# peaks - 1H NMR # peaks - 13C NMR         # peaks - 1H NMR # peaks - 13C NMR 

A. B.

(hint#1: consider the 3D shape of the molecule)
                   (hint #2: build a model)

6. (100 points) Consider a molecule with the formula C8H5NO, whose IR spectrum is provided below.

A. Calculate the Hydrogen Deficiency Index (HDI) for C8H5NO. Show your work to receive credit. Double 
check your work, because your answer, correct or incorrect, will guide your thinking throughout the 
problem. HDI = ½ (2C + 2 – H + N – X).

B. The isomer of C8H5NO that gives the IR spectrum shown above contains a benzene ring and one or 
more substituents on the benzene ring. Using the IR data and the benzene ring given below as a 
template, propose a reasonable structure for C8H5NO.

C. Indicate which bonds in the structure you drew for part B 
correlate to the following stretching frequencies in the IR 
spectrum: 2900 cm-1, 2200 cm-1, and 1700 cm-1 (approximate 
numbers). Use arrows to point to specific bonds. Label each 
arrow with one of the given stretching frequencies. 

D. Circle the H atom and put a box around the C atom that would 
appear the most downfield in the 1H NMR and 13C NMR 
spectrum, respectively.

Problem Possible 
Points

Score

1 60

2 80

3 80

4 100

5 80

6 100

Total 500
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Student Experiences Total
72
Strongly Agree

58
Agree(%)

38
Neutral(%)

4
Disagree(%)

0
Strongly Disagree(%)

0
Avg
4.54

Std
Dev
0.58

Description
Total

Strongly
Agree

Agree(%) Neutral(%) Disagree(%) Strongly
Disagree(%)

Avg
Std
Dev

Instr
Course
Mean

Instr
Overall
Mean

Course
Mean

Dept
Mean

Div
Mean

Univ
Mean

Completed course work. 24 75 25 4.75 0.43 4.74 4.74 4.73 4.59 4.51 4.52

Prepared for class. 24 46 50 4 4.42 0.57 4.35 4.41 4.32 4.33 4.30 4.37

Contact Instructor when
needing help. 24 54 38 8 4.46 0.64 4.44 4.41 4.37 4.36 4.39 4.51

Overall Eval Total
120

Strongly Agree
80

Agree(%)
19

Neutral(%)
0

Disagree(%)
1

Strongly Disagree(%)
0

Avg
4.78

Std
Dev
0.47

Description
Total

Strongly
Agree

Agree(%) Neutral(%) Disagree(%) Strongly
Disagree(%)

Avg
Std
Dev

Instr
Course
Mean

Instr
Overall
Mean

Course
Mean

Dept
Mean

Div
Mean

Univ
Mean

Learned more. 24 88 13 4.88 0.33 4.82 4.82 4.71 4.57 4.60 4.62

Instructor helped. 24 79 21 4.79 0.41 4.79 4.79 4.68 4.41 4.46 4.54

Subject used outside class. 24 83 13 4 4.75 0.66 4.68 4.69 4.54 4.30 4.42 4.55

Class challenged to think in
new ways. 24 79 21 4.79 0.41 4.85 4.85 4.76 4.54 4.50 4.54

I developed essential skills. 24 71 29 4.71 0.45 4.68 4.69 4.54 4.33 4.36 4.48

Instructor Evaluation Total
168

Strongly Agree
84

Agree(%)
10

Neutral(%)
4

Disagree(%)
2

Strongly Disagree(%)
0

Avg
4.76

Std
Dev
0.63

Description
Total

Strongly
Agree

Agree(%) Neutral(%) Disagree(%) Strongly
Disagree(%)

Avg
Std
Dev

Instr
Course
Mean

Instr
Overall
Mean

Course
Mean

Dept
Mean

Div
Mean

Univ
Mean

Instructor was prepared. 24 92 4 4 4.88 0.44 4.91 4.92 4.80 4.64 4.62 4.62

Instructor was respectful. 24 79 8 8 4 4.63 0.81 4.68 4.71 4.54 4.55 4.64 4.65

Instructor provided feedback. 24 83 8 8 4.67 0.85 4.65 4.69 4.51 4.41 4.47 4.52

Instructor was available. 24 83 17 4.83 0.37 4.74 4.77 4.61 4.51 4.59 4.61



Instructor had clear
expectations. 24 79 13 8 4.71 0.61 4.68 4.69 4.54 4.53 4.54 4.54

Instructor was enthusiastic. 24 92 8 4.92 0.28 4.94 4.95 4.88 4.67 4.70 4.68

Instructor was clear on how to
succeed. 24 79 13 4 4 4.67 0.75 4.61 4.66 4.38 4.48 4.52 4.57

Open ended questions Total
0

Description
what help learning most.

Attending class for one was super helpful. Having instruction 4 days a week was key for me maintaining a
good grasp on the subject.

Attending class in person, attending office hours, taking notes, and doing the homework made it extremely
simple to succeed in this class.

Dr. Chamberland was an extraordinary teacher. He gave you a myriad of materials to help you succeed in
this class. He made sure we knew he was always available to answer questions, give help on homework, or
even just talk. He cares about his students and wants to see them succeed. Ochem II is an extremely hard
class and there is no getting around that. With the resources that Dr. Chamberland has laid out for his
students, it is easier to succeed and get the scores you would have liked in this class.

Dr. Chamberland’s lectures and the team exams are two things that truly helped me succeed this
semester. I have never had a class where we did individual exam and a group exam and it was really
beneficial. Being able to talk through my exam with a group helped me correct my mistakes and clarify topics I
wasn’t confident in.

Going to class and having the book online.

He was one of the few teachers that helped me feel comfortable asking questions. He also wanted me to
succeed in my other classes as well.

Homeworks! Loved the homeworks.

I learned a lot more taking Organic chemistry from this professor than my previous one. You definitely have
to work for your grade and the class is hard. But Dr. Chamberland tries his best to teach in a very simple way.
Organic chemistry is not easy or simple, but I feel like I was able to learn the material and then practice
problems on my own. I enjoyed the homework we had and the small assignments. It made it easy to balance
the homework in this class and my other classes as well. What helped me most in this class was reading the
book and doing a lot of practice problems. I liked the textbook we have as well it's very interactive. Honestly
practice, practice, practice is what helped me the most.

I loved all the connections to everyday life - like with the different smells and the compounds and their
properties. I also found the practice problems to be very helpful.

I really enjoyed the homework software, it was very easy to use and the best online chemistry homework
I've ever had. I also appreciated the tangents, such as discussing the COVID vaccine or old books when we
discussed aromaticity.

I think that the homework’s were extremely helpful. I think the most helpful thing for me was reading the
book and doing practice problems.

In class practice

Practice problems or relevant out of class resources to apply the concepts taught in lectures.

Professor Chamberlain is a very polite and genuine individual. I felt comfortable talking to him in class and
about issues with the material. His class time was spent effectively showing the processes within OChem.

Really enjoyed the lecture style. Focusing on mechanisms a lot was really helpful, as that was the hardest
thing to learn from the textbook. I liked most of the homework. I thought the tests were hard but fair.

The homework and pre-lecture assignments were very helpful for my learning. I appreciated the teacher's
availability to arrange a time to meet with me when regular student hours conflicted with my schedule. I also
felt that the team tests were very beneficial in helping me learn and solidify my understanding of the course
material. I appreciated the handouts given in class too. I also appreciated earning more points through the
small assignments offered.

The homework assignments and class structure were very conducive for learning.

The homework was what I found to be the most useful.

The textbook and practice problems

The weekly homework assignments were really helpful! I also appreciated all of the opportunities for extra
credit.

What helped me learn a lot in this class was doing the practice problems in the homework and what gaps I
was missing. It helped that these problems were from the textbook, so I could find a similar one or if I was
super stuck, I could look and correct my work. I also enjoyed doing the team work portion with my group as
that allowed me to learn and think on doing the synthesis problems different ways. I also liked the pre-lectures
to keep us aware of the upcoming week.

What helped me learn the most in this class was practice problems. I did the practice problems in the book
and many other resources including organic chemistry as a second language and chads prep.

Working problems and lots of identifying situations (each reaction has variables and you need to
understand those to effectively complete the work).

practice problems

Suggestions for improvement.
A study guide for the exams would be really helpful. It would also be nice to scale the grading for the ACS-

style questions in the same way that the actual ACS is scaled. Finally, it would be nice if the homework were
weighted a little more in calculating the overall course grade.

Building a culture of trust promotes 
meaningful and authentic student-
faculty interactions that enrich the 

student learning experience.

General comment: Graded homework 
was instituted this semester in 

response to student feedback in prior 
semesters. Several student comments

address homework directly.



Although they may take a lot of work to create, I think adding one or two more handout problems could be
beneficial.

Exams weeks were particularly difficult

I believe Dr. Chamberland is very good and thorough in his descriptions. I think more emphasis on
environments the reactions are in would helps students to identify the scenarios easier. This is a place where I
personally struggle, and I haven’t found a good method for overcoming it.

I genuinely think that it would be helpful to have a list of reagents on hand during the exams. With just how
many reagents are possible to use, it can be hard to remember all of them off the top of your head. But, it is
possible to learn what the reagents do, so, with a list you're not soley reliant on your memory of all the
reagents.

I know the pace of the class can be either behind or at the same pace, but if pre-lectures could have a
week's notice that would be great.

I personally would've preferred longer multiple choice tests. I think that by having more questions on the
test it becomes more representative of your overall knowledge of the material. 15 questions is so much that if
theres one question that you don't understand it drops your score close to a whole letter grade. That being
said, you did give us the option of having more multiple choice questions when we changed the tests to in
class, and most of the class preffered to stay at 15 questions so I realize that wanting more questions on the
test may not be a popular opinion.

I really enjoyed the class. The one hard thing for me was that your office hours were at the same time I had
other classes. It was really difficult for me to come meet with you because of that.

I wish there was more incorporation of previous topics it is hard to retain that information and take in new
information at the same time, but if I see it being used in the more current homework problems and such, I'll be
more likely to retain it. The last exam had those "throwbacks" to OChem1, but that was really the only one. To
be fair, I probably just have a hard time studying those concepts if there's not points tied to it, but if we just had
maybe like a "refresher" assignment every month that might be good? I wish we had had more time honestly
to do practice problems in class but I know that's not feasible and it's my responsibility to do it.

I would have liked to have been able to start some of the homework assignments earlier in the week.

I would suggest a study guide being prepared for each exam that allows for practice problems similar to
what will be on the exam, especially if it is comprehensive. Also, an answer key being provided would be
extremely helpful to students so they can catch any last minute mistakes they may be unaware they were
making.

Keep it more science based. Frankly, i get talks about diversity and equality enough through life and
politics. I don't need it wasting my paid for time in my stem classes too. Professor did seem a condescending
at times, especially one on one.

More times when we are doing examples alone and then getting the results after a few minutes.

My only suggestion would be to have more material to help students get ready for the exam. Just an
outline of things to study or have the homework be formatted more similar to the exam questions. I liked doing
the assignments on Wiley plus it did help me have a better understanding for the material I just wish the
questions were more similar to exam questions.

Provide answers for in class assignments

The class was awesome! I think more worksheets would be helpful. The time we received those it help me
prepare really well for the exam and what to expect. I’d say they don’t even have to be as long or have as
many questions but just like 2-3 would’ve been huge.

The homework wasn't horrible but there were chapters where we had 30 problems and some of the
problems had 12 subsections. I get having to practice I just wish in these instances that he would give us just a
couple fewer problems. Also, I wish I could interact with the "what if" section in the grade part on Canvas. The
professor has disabled this function and although it's to reduce stress for the semester it makes it hard
because I don't know what my grade is in this class. I think he weights the assignments pretty fairly but not
knowing my grade is a little stressful. He does do grade updates 3 times during the semester though. I do wish
there was some sort of curving in the class, on exams. Again, I don't know what I'll end up with in this class but
having that reassurance of being able to pass because of curving the grade would be nice.

The team requirements for the exams are helpful, but I feel that the schedule conflict between team
members is inconvenient. I personally think that the course is too exam-heavy. I think that if there were smaller
assignments that would help up practice and learn the material that counted for more of the grade, it would
incentivize more people to do them and better practice and remember the material in application.

The tests were brutal, not that the material was even complex or difficult but we went in completely blind for
what to expect. He refused to provide a study guide, guided relative problems after exam 1, and would make
bold statements like "can come from any previous material in 1 or 2" then throw curve balls.

This class was structured very well. I liked the implementation of homework this semester and "pre-lecture
assignments" as well. The one piece of criticism I would like to give was the grade structure. You are unable to
see your grade throughout the semester. You get to see it just 3 times throughout the semester after each test.
This was an unfortunate reality for many people because we couldn't get that constant feedback on where we
stood in the class. Having more grade updates posted would be fantastic to see where we are in the class.

This semester was done extremely well. The homework that was due every weekend was extremely
helpful. The textbook also had incredible resources available. One thing that may have been helpful is to see
how some of the concepts will be asked by or worded by the ACS

more in class practice problems (having students try first)

Teaching Approach

The following questions are not used for retention, tenure and promotion
decisions. They are used for the university to better understand the current
level of student engagement in other areas.

Total
72
Yes(%)

64
No(%)

22
Not Applicable(%)

14
Avg
2.50

Std
Dev
0.73

Description Total Yes(%) No(%) Not
Applicable(%)

Avg Std
Dev

Instr
Course

Instr
Overall

Course
Mean

Dept
Mean

Div
Mean

Univ
Mean

Some memorization of basic facts is 
imperative in this majors-level and 

pre-professional course. I try to limit 
memorization of facts.

I strive to maximize notification of 
small-stakes assessments like pre-

lecture homework assignments.

Students often want to be told exactly
what to study, but I emphasize 100% 

mastery.

Interactive student-instructor and 
peer-to-peer in-class problem solving 
is done weekly, but I strive to create 
additional assignments to engage 

students further. 



Mean Mean
Work collaboratively. 24 92 8  2.92 0.28 2.94 2.95 2.83 2.59 2.53 2.48

Connect to community. 24 50 25 25 2.25 0.83 2.21 2.23 2.12 2.11 2.20 2.33

Participate in events. 24 50 33 17 2.33 0.75 2.44 2.41 2.29 1.83 1.88 2.02
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