
Chemistry often elicits anxiety in students.    

These thoughts can potentially be alleviated 
with equitable practices, including those with respect to assessment 
and grading.  Traditional summative assessments (multiple-choice, 
short answer exams) do not allow for communication between 
student and instructor. Oral exams, on the other hand, allow for this 
communication during the assessment, helping to build a 
relationship between student and instructor. The research presented 
here details the effect of giving students control over their 
assessments with respect to their confidence  in an organic 
chemistry I class. This control is achieved through allowing students 
to choose to take an oral exam or a written exam. To analyze the 
effect of giving students this autonomy, a survey on student 
confidence in chemistry was given at the beginning and end of the 
semester. Students who chose to take oral exams were also asked to 
write a letter to a future student about their experience.
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START HERE
Imagine this: to achieve your goal career,
you must take a class you are not
particularly interested in, or you have had 
bad experiences with it in the past. You’re 
now in that class and to pass you need to 
take several exams. Unlike in previous 
semesters where you only had the option 
to take written exams, 
you have some control
over the format of these 
exams. You can either
take a written exam or
an oral exam where you
present in front of your
professor. Scan the QR code to share how
you feel about this choice and what you 
would do.

There appears to be a general trend of                                                                                        
improved confidence for the students who 

participated in the pre- and post-questionnaire. The general 
confidence statements have conflicting outcomes. Overall, 
general anxiety seems to have improved. Most responses for 
class work show increased confidence and all statements for 
test anxiety have improved feelings. Out of the 30 students that 
took the questionnaires, 19 took chose to take oral exams 
(63%). When dissecting the results into students who took an 
oral exam vs not, it appears there is no difference. There does 
appear to be an interesting difference with the statement “I 
almost have never gotten nervous taking a chemistry test.”

A more refined version of this study, including larger sample size 
and university diversity, should take place. Autonomy and 
confidence should be compared more directly. It should also be 
measured if simply taking an oral exam increases confidence. 
Most student letters reflected apprehension of the oral exam at 
first, but a positive experience and recommendation to take it.
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Generally confident attempting chemistry

I’m no good at chemistry

I am sure that I can learn chemistry

I’m not the type to do well in chemistry

I have a knack for messing up chemistry

I have a lot of self-confidence when it comes to chemistry

Average Response (N = 30)
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General Confidence Responses
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Chemistry doesn’t scare me at all

Chemistry usually makes me uncomfortable and nervous

Chemistry makes me uncomfortable, restless, irritable, impatient

I haven’t worried about being able to solve chemistry problems

I get a sinking feeling when I think of trying chemistry problems

I am unable to think clearly when working on chemistry

I usually have been at ease during chemistry class

Chemistry makes me uneasy and confused

Average Response (N = 30)
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General Anxiety
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Can do advanced work

Can't do advanced work

Can handle more difficult chemistry

Can get good grades in chemistry

Chemistry is unusually hard, no matter how much I study

Chemistry has been my worst subject

It wouldn’t bother me to take more chemistry courses

Average Response (N = 30)
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Confidence in Class Work

Second day of class Last day of class
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I almost never have gotten nervous during a chemistry test

I usually have been at ease during chemistry tests

A chemistry test would scare me

Average Response (N = 30)
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Test Anxiety

Second day of class Last day of class

Students were given the Confidence in Chemistry                           
Survey (CCS) at the beginning and end of the 

semester. These questions were derived from the Fennema-
Sherman Mathematics Attitudes Scales and have been used in 
chemistry attitude studies.3 Open-ended questions were also 
included: 
1) What aspects of chemistry are you most confident about? 
2) What aspects of chemistry are you least confident about? 
3) (second questionnaire only) Did you take an oral exam? What 

did you like or dislike about having the choice to take this exam 
or a written exam? 
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Statement

Oral Exam Takers vs. Written Exam Only Takers

Oral Exam Taker - Second day of class Oral Exam Taker - Last day of class No Oral Exam - Second day of class No Oral Exam - Last day of class

“Along with your grade the professor

provides the rubric and any corrections

they notice during the presentation…leaving

you with the opportunity to learn from your

mistakes and grow instead of getting

questions wrong on the written exam with

no idea as to why.”

Methods


