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Research into conventional summative assessment methods, such as written

exams, has been extensively documented in the literature. However, as

academia evolves in response to changing dynamics, there is a growing

demand for more robust summative assessment approaches. Oral exams have

emerged as a noteworthy form of summative assessment with intrinsic formative

qualities, enabling instructors to delve deeply into students’ comprehension

within a meaningful learning framework. Considering the constraints imposed

by the traditional written examination format during the COVID pandemic,

two educators implemented oral assessments in their chemistry courses,

one in general chemistry and the other in organic chemistry. This article

presents a comprehensive account of their approach, course structure, rubrics,

documentation procedures, and the challenges associated with implementing

oral exams. Furthermore, the authors offer insights derived from perceived

course outcomes, experiences, collaborative efforts, and reflections from this

transformative process. Through candid exploration, this article delves into both

the potential advantages and the hurdles associated with the adoption of oral

exams in chemistry education. It serves as a valuable resource for educators

seeking innovative assessment strategies.
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1 Introduction

The use of oral exams as an alternative assessment method in chemistry education has
gained some attention in recent years (Ramella, 2019). Traditionally, chemistry courses
rely on written examinations to evaluate students’ understanding of concepts, problem-
solving abilities, and growing expertise with course material; however, it has become
increasingly evident that written exams alone may not fully capture the breadth and depth
of students’ knowledge and skills in chemistry (Tienson-Tseng, 2019). Oral exams have been
used as a means to provide a more comprehensive evaluation of students’ learning for a
century (Muldoon, 1926), and have the potential to offer unique advantages, such as the
opportunity for direct interaction between the examiner and student, the ability to assess
critical thinking and communication skills, and the potential to create a more engaging
and inclusive assessment environment. Herein, we delve into the use of oral exams in
chemistry education, their benefits, challenges, and potential impacts on student learning
outcomes. By exploring the practical aspects, pedagogical implications, and empirical
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evidence surrounding the use of oral exams, we aim to shed light on
the significance of this alternative assessment method as a means to
leverage research to inform practice.

1.1 Background and rationale

While oral examinations are not a novel method of assessing
students (Muldoon, 1926), their integration into larger courses
(twenty or more students) is not commonly practiced (Lubarda
et al., 2021); most learners encounter formal oral evaluations
in graduate school, professional school or in a job interview
for the first time (Dicks et al., 2012). Recent discussions
in the American Chemical Society (ACS) symposium series
have highlighted the benefits of oral examinations, emphasizing
their ability to thoroughly examine understanding and facilitate
meaningful student-faculty discussions through leading questions
(Ramella, 2019). Literature suggests these assessments have the
potential to offer valuable insights into students’ problem-solving
skills and information processing abilities (Bowen, 1994; Orgill
and Sutherland, 2008; Walker and Sampson, 2013). Students are
often more prepared for oral discussions due to the face-to-face
nature of the examination, which motivates them to engage with
the material at a deeper level—the assessment requires students
do more than just memorize and regurgitate—resulting in better
responses (Hambrecht, 2003; Boedigheimer et al., 2015; Iannone
and Simpson, 2015). Similarly, instructors are able to engage with
students and guide them in their critical thinking on a deep level in
a way that written exams cannot facilitate (Gent et al., 1999).

Although there are only a few documented examples of oral
assessments in the chemical education literature (e.g., Muldoon,
1926; Roecker, 2007; Dicks et al., 2012; Crawford and Kloepper,
2019), existing reports indicate positive student experiences with
this evaluation method in both inorganic and organic chemistry
classes (Roecker, 2007; Crawford and Kloepper, 2019). Burrows
et al. (2021) found that students had a positive overall experience
with oral assessments in laboratories, which is consistent with
previous research on oral assessments in lecture courses (Roecker,
2007). Students specifically felt a sense of accountability for their
preparation during lab interviews, which motivated them to avoid
exposing gaps in their knowledge. This individual accountability
led to active participation and knowledge construction during the
lab session (Burrows et al., 2021).

When teaching, we encourage students to think in different
ways with different tools. We think with our bodies and physical
models (Gilbert and Treagust, 2009; Flood et al., 2015; Kiste et al.,
2016); we think with the physical spaces we occupy and the digital
spaces we can manipulate (Kozma and Russell, 2005). We also
think by utilizing the people around us as tools. As educators, we
encourage students to think with their peers collaboratively, and
as they continue to grow into chemists, teach them to think in
conjunction with the broader community to tackle big problems
by writing, sharing, and discussing our work to build our collective
knowledge—shared attention, in collaboration broadly (Gregory
and Jackson, 2017), or in the same physical space (Shteynberg and
Apfelbaum, 2013) increases our capacity to learn.

When thinking by utilizing the people around us, students learn
to think by leveraging experts around them as tools (Paul, 2021).

Novices can build expertise by gaining insights into the internal
thought processes of experts (Collins et al., 1991); additionally,
these expert-novice interactions are places where learners and
educators can make the invisible parts of learning visible (Paul,
2021), and figure out next steps to take to support the learner’s
growing expertise—which is in line with constructivist teaching
practices (Ausubel et al., 1978; Bodner, 1986) and not dissimilar
to cognitive apprenticeships (Collins et al., 1991). Oral exams are
a way to intentionally allocate time to facilitate these novice-expert
interactions that use a variety of modes of thinking.

1.2 Concerns about oral exams

Two concerns are frequently cited in education literature
regarding oral exams: (1) student anxiety and (2) fairness (Iannone
and Simpson, 2015). In Huxham et al.’s (2012) study, focus
group testimonies revealed some students felt anxious because
they recognized that they needed a deep understanding to explain
concepts to their examiner in a way that was unique to oral exams.
A similar sentiment was expressed by students who felt exposed
during the oral assessments; this was also expressed by students
in other studies (Iannone and Simpson, 2015). Within social
work education literature, there’s some evidence that increasing a
students’ experiences and familiarity with this type of assessment
can lessen some of the anxiety they experience on subsequent
oral assessments (Henderson et al., 2002; Huxham et al., 2012;
Iannone and Simpson, 2015). This is especially noteworthy for
STEM fields as most students do not encounter oral assessments
in their undergraduate careers (Goodman, 2020). Despite how
anxiety-inducing oral exams might be (Díaz et al., 2001; Huxham
et al., 2012; Iannone and Simpson, 2015), literature suggests that
some anxious learners still prefer oral assessments over traditional,
written exams (Huxham et al., 2012).

Unlike written exams where students gather together in a room
to take it, the one-on-one nature of oral exams gives opportunity for
bias or prejudice to occur in a way that isn’t there for regular exams
(Heyneman et al., 2008). Oral examinations are not anonymous in
the way a written exam can be to reduce bias. There are concerns
that this leaves oral exams especially prone to bias and unfairness
(Davis and Karunathilake, 2005). But as Iannone and Simpson
(2015)express in their publication, bias is not always eliminated in
written assessments, and it will be hard to compare bias remaining
in each assessment type.

Due to the conversational nature of an oral exam, each
conversation an examiner has with a student will be different—even
if they are discussing the same questions. The examiner explores
student knowledge so gaps in knowledge can be noted; however,
gaps in knowledge don’t hinder a student from demonstrating
other knowledge. In an oral session, a student can move through,
or around, stumbling blocks in the discussion to demonstrate
other knowledge and insight in a way that’s not possible on a
written exam. In these scenarios, one student may receive a guiding
question in one session that another student doesn’t in theirs, but
their overall outcomes might be the same. Some students have
reported feeling this is an issue of fairness, but others saw this as
a mode to get targeted feedback and correct course in progress
(Iannone and Simpson, 2015).
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Oral exams might also provide another mode of equitable
assessment as a learning tool. For learners who are studying in
languages that aren’t their native language, an oral assessment may
allow them to use their strongest mode of communication (speech)
to their advantage in a way they might not be able to on a timed,
written exam (Huxham et al., 2012; Ramella, 2019). Oral exams
might offer more equitable modes of communicating and assessing
knowledge for students who experience dyslexia, dyscalculia or
dysgraphia (Waterfield and West, 2005; Huxham et al., 2012);
however, there are other factors that must be considered when
conducting oral exams such as the types of power dynamics and
spaces are being used to facilitate the assessment (Theobold, 2021).

In a study with biology students, students who took the
oral exam scored significantly higher on their assessment when
compared to students who took the written assessment (Huxham
et al., 2012). Students expressed that there was an authenticity
to the format that made them feel like a professional (Joughin,
1998). While students take many written examinations in their
undergraduate careers, once they move onto their professional
lives, they will be expected to communicate in both written and oral
formats to convey their ideas. Oral exams might be an important
key to helping them build an aesthetic (fitting) and authentic
professional identity.

Oral examinations provide an opportunity to rigorously probe
understanding as leading questions can be asked that facilitate
novice-expert or student-faculty discussions and interactions. The
benefits of student–faculty interaction are numerous, including
objective increases in grade point averages and in matriculation
to post-graduate studies (Cotten and Wilson, 2006). Dr. Nikita
Burrows and Dr. Theresa Gaines implemented oral exams in
their chemistry courses, general chemistry, and organic chemistry,
respectively, in the 2020–2021 academic year. In this work we
will discuss our experiences and how we designed our courses to
facilitate oral assessments in chemistry classrooms as evidence-
based practices.

For more advice on implementing oral exams, we recommend
looking at A Short Guide to Oral Assessments (Joughin, 2010)
and Oral Exams: A More Meaningful Assessment of Students’
Understanding (Theobold, 2021).

2 Pedagogical frameworks

The primary theory guiding our educational practice is
the theory of constructivism—a theory that describes how we
gain knowledge. Constructivism purports that we actively piece
together knowledge from our experiences (Bodner, 1986)—
and that learning is meaningful when we integrate the new
knowledge into our previously assembled knowledge structures
(Ausubel et al., 1978).

Ausubel et al. (1978) and Bodner (1986) both highlight the
advantages of probing student knowledge to subsequently guide
learners in the next steps. Knowledge isn’t transferred from
educator to learner as a complete and organized set, the learners
themselves build their knowledge in their minds as they have
new experiences and are introduced to new information; their
meaningful learning is dependent on their ability to put the pieces
together and order them in a way that makes sense with the world
around them (Ausubel et al., 1978; Bodner, 1986).

As educators we strive to orchestrate environments, tasks and
scenarios that assist learners in building their own knowledge
based on their current and prior learning experiences. In addition
to constructing knowledge, we also hope that the classroom
environments and activities we facilitate promote students to
make rich, multi-layered connections between different pieces of
knowledge they’ve constructed. While we can create assessments to
probe if learner knowledge constructs map on to ours satisfactorily
or not—both the assembly process and the whole interconnected
knowledge construct are invisible (Collins et al., 1991). Engaging
with learners regularly and deeply in dialog about their thought
processes and how they reason when problem-solving might afford
space to encourage learners to find places where gaps in knowledge
can be filled, or important connections within their knowledge web
can be made.

In previously published studies where students shared about
their oral exam experiences, the idea of the assessment feeling
authentic emerged as a theme (Joughin, 1998). Kharkhurin (2014)
developed four criteria for a work to be considered creative: (1)
novelty, (2) utility, (3) aesthetic, and (4) authentic. While learners
are (often) not yet using chemistry as tool to iterate and generate
new knowledge—flexing their expertise and creativity—they are
building their expertise in chemistry and identity as a chemist by
exploring these dimensions independently through their courses,
assessments and practice. Kharkhurin (2014) defines authenticity
as honesty to the process and that is perceived in the output.
Students recognized that having a conversation about their results
was similar to how they might convey them as a professional
chemist working somewhere else. It felt authentic.

Aesthetic deals with intentions and how those intentions are
conveyed. When giving a presentation or interview, did you intend
to appear as a chemist, were you perceived that way? As stated
previously, neither written assessments nor scrutiny through timed,
written assessments are not common beyond school; however,
oral dialogs are extremely common—aesthetically chemistry. Oral
exams may give an opportunity for students to explore their
identities in an authentic and aesthetic manner as they continue to
build their expertise and think creatively within their craft.

3 Learning environment

3.1 Course set-up

Due to the COVID-19 pandemic, both courses were online
only. Dr. Burrows’ general chemistry course was modeled after
a flipped classroom, students were provided videos with which
to engage before synchronous class time. The videos were
hosted on Play-Posit, which prompted students with questions to
answer as they progressed through them to probe understanding.
Synchronous meeting time consisted of targeted mini-lectures
and problem-solving sessions. This class had weekly quizzes, and
three oral exams.

Dr. Gaines’ organic chemistry course was asynchronous.
Students were provided a series of video lectures and guided
notes to fill in while watching the videos each week. In place of
synchronous problem-solving sessions, Dr. Gaines hosted daily,
elective, problem-solving sessions that students could attend
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synchronously if they wanted to; these sessions were recorded for
students to access later. Students submitted weekly problem sets
and had three oral exams. Dr. Gaines’ class had thirty students
in the fall semester and twenty in the spring semester where
oral exams were implemented. Dr. Burrows had twenty students
in both semesters.

3.2 Design and structure

Both instructors designed the oral exams collaboratively. Each
exam consisted of five multi-step, scaffolded questions that covered
specific learning outcomes. Questions 1 and 2 covered the same
learning outcomes as each other. Questions 3 and 4 also covered
the same learning outcomes as each other. Question 5 covered
unique learning outcomes from the previous questions—giving
three sets of learning outcomes that can be covered in the exam.
These exams were initially given as an open-resource (textbook,
internet resources, notes), take-home assessment. Students had a
week to work them before they were asked to sit the oral exam.

The take-home portions of the exams were distributed through
each instructor’s learning management system (LMS). Dr. Burrows’
institution used Desire2Learn (D2L) and Dr. Gaines’ institution
used Canvas. Students were required to upload a PDF copy of
their worked exam to the LMS before they sat their exam. This
PDF was not assessed; but was held for record-keeping purposes.
This also afforded an opportunity for the instructor to prepare for
the session by previewing how the student solved the problems.
In Dr. Gaines’ course, students were encouraged to collaborate on
the take-home portion of the assessment. Students in Dr. Burrows’
courses were not.

Students signed up for times they wanted to take their oral exam
either via their LMS or via Calendly based on the thirty-minute
timeslots the instructor created. The exams were hosted on Zoom
during the scheduled time. Either the student could share their
screen with the PDF of their exam, or the professor would share
their screen showing the student’s PDF. This helped to facilitate
conversation and gave a method to draw if needed.

During the oral exam, discussion centered around three of the
five questions, and students selected the first question they wanted
to go over. They were prompted to identify which one they felt most
confident about; the instructor would pick the other two questions
for discussion. Due to the structure of the learning outcomes in
each exam question, all sets of learning outcomes could still be
assessed, no matter which question students elected to go through
first. The instructor would pick two questions to discuss that did
not match their initial choice. On average, students finished their
oral exam within twenty minutes, where prepared students tended
to finish faster than students who were less prepared.

3.3 Rubrics

Rubrics were assessed on eight categories for each question in
the oral portion for the organic chemistry course:

1. Overall understanding of the content
2. Communication

3. Valid structures (in their PDF)
4. Argument
5. Evidence
6. Reasonable answers
7. Calculations (Burrows) or curved arrows (Gaines)
8. Prompting (mistakes)

The students were scored in each category as exemplary (5
points), competent (4 points), developing (3 points) or emerging
(0–2 points). This gave a maximum of 40 points per question, and
120 points for the exam. In Dr. Gaines’ course, this was modified
after students expressed concern that the scale was too punishing.
After discussing with the class, the following was implemented:
exemplary (5 points), competent (4.25 points), developing (3.5
points) or emerging (0–2 points).

Another modification implemented in Dr. Gaines’ course was
a “Redo” system. Where students could choose to retake any single
oral assessment during the semester to replace the initial grade. All
aspects of the assessment were the same as the first attempt.

3.4 Keeping receipts/documentation

McCloud (2023) wrote a great piece on keeping evidence
in an ungraded class; but, this advice can be applied more
broadly when it comes to implementing alternative, non-traditional
assessments. Grades are the currency by which students get
internships, jobs, scholarships, placements in medical schools or
graduate schools. Alternative assessments like oral exams may
scare students; they may be anxious as to whether they can
successfully collect the currency they want to leverage for later
(McCloud, 2023).

For underrepresented or historically excluded faculty, this
student anxiety and uncertainty may reflect negatively upon us
in teaching evaluations; therefore, keeping evidence is necessary
protective documentation when implementing non-traditional
pedagogical practices as we may not always receive the benefit of
the doubt in extenuating circumstances (McCloud, 2023).

Both instructors kept record of evidence by:

1. Using a standardized rubric for every oral exam that
students had access to before the assessment opened
(permanently posted in the LMS)

2. Assigning students to complete the assessment as a take-
home assessment first (PDF uploaded to the LMS)

3. Requiring students to upload their finished take-home
assessment as a PDF into the course LMS before sitting the
oral portion

4. Explicitly permitting and encouraging students to refer
to their PDF to guide the explanation in the oral exam
(instructions in LMS)

5. Using the rubric as the scorecard and giving it to students
as part of their feedback (also through the LMS).

For both instructors, it was imperative to use the LMS as much
as possible as that created a record of what materials were made
available, what emails were sent, and what appointments were
created. It is an independent record that also tracks changes, which
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could be used in case of any dispute. All details regarding the design
of the course and rubrics use can be found in the Supplementary
material.

4 Results to date and assessment

4.1 Course outcomes

The information expressed in this section is anecdotal in the
absence of IRB approval. Overall, in both general chemistry and
organic chemistry, students performed well on the oral exams
compared to traditional teaching methods pre-COVID. However,
some students struggled in ways that could be unique to the oral
exam format. Without further study, it is impossible to parse
if these difficulties were due to the format, or if they were, in
part, due to remote instruction during the pandemic. During
the oral exams, students initially struggled with how to prepare
effectively; students typically required considerable prompting to
articulate mechanistic details of reactions, and this aspect saw
slow improvement over the course of the year. Although many
students were able to arrive at answers through conversation,
some prompting was necessary to elicit the relevant information
from them. Overall, while the oral exams yielded better course
outcomes than the prior teaching methods, we would be willing
to investigate how they boost understanding or how they magnify
areas of struggle.

4.2 Academic integrity

During the oral exam, students are responsible for
demonstrating their own knowledge by walking the instructor
through how they solved the exam problems. In such
instances, it is hard for a student to pretend to know
something they don’t understand when an expert is asking
questions. There were no instances of academic dishonesty in
either set of courses.

4.3 Future work and areas of interest

In the face of remote instruction due to COVID-19, the method
of oral examination was appealing as it provided a structure to
interact one-on-one with learners in our online chemistry courses.
This format was implemented without the intention to study the
impacts of oral exams on learners. Now, post-implementation, and
post-reflection, we would like to discuss our plans to collect data
when implementing these assessments again.

To contrast each cohort between traditional and oral
assessments, we would collect scores on comparable assessments
for both. This would be useful to support our observation that
students performed well. In addition to grades on assessments,
investigating how students prepare for their assessment would be
valuable to understanding what is fueling any differences between
oral and traditional performance. Similarly, probing into student
anxiety pre- and post-assessment could be collected. The latter
two items via survey. Lastly, if time permits, interviewing students

to find out their experiences in a class that uses oral assessments
and about their experiences during the assessment would be
valuable to document.

5 Discussion on the practical
implications, objectives and lessons
learned

5.1 Professor experience—Nikita

Implementing oral exams in my chemistry courses was
a rewarding experience that brought several advantages.
Collaborating with another professor to troubleshoot and
strategize created a supportive community of practice, where
we could bounce ideas off each other and tackle any issues that
arose. This collaborative effort eased the process of incorporating
oral exams into the curriculum and reinforced our commitment
to this assessment method. Moreover, the collaborative student
environment fostered through the Zoom classroom was highly
interactive and responsive. My familiarity with breakout rooms
encouraged active engagement, and my students embraced the
opportunity to work on oral exams independently, seeking my
assistance during office hours when needed. The one-on-one
interactions during the oral exams allowed for deeper insights into
students’ knowledge and comprehension levels. In the context
of general chemistry, the assessment format compelled students
to confront the concepts directly, as they couldn’t rely solely
on mathematical calculations to mask their understanding. It
provided a comprehensive evaluation of their communication
abilities across various domains.

The formative and summative aspects of the oral exams
complemented each other, creating a holistic assessment approach.
Although the exams were summative in nature, the immediate
feedback provided during the oral sessions was invaluable to
students. Unlike traditional written exams where feedback might
go unread, students appreciated understanding why points were
deducted and how they could improve. This enhanced their
learning experience and motivated them to actively engage with
their feedback. While the time investment in conducting oral exams
was significant, the payoff was substantial. Students demonstrated
a deeper grasp of the material, and some even reached out to me
after moving to other schools, seeking my guidance based on their
positive oral exam experience.

As for the continuation of this assessment method, I regrettably
had to discontinue it for my multi-section classes. The consistency
and fairness in assessments across sections demanded uniformity,
making it impractical to implement oral exams in this context.
However, I firmly believe that for smaller classes or online formats,
oral exams can continue to be an effective means of assessing
student comprehension and enhancing their learning journey.
The interactive and personalized nature of oral exams not only
provides valuable insights into student understanding but also
instills a sense of accountability and responsibility for their own
learning. As educators, we should continuously explore and adapt
assessment approaches to best serve our students’ academic and
intellectual growth.
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5.2 Professor experience—Theresa

In my experience, I would be willing to try oral exams again.
I think the struggle of overcoming logistical issues is worth the
growth and conversations that oral exams afford. My organic
classes at the time were online and asynchronous. The oral exam
format provided a synchronous, face-to-face candid experience
with each of my students that my traditional, in-person classrooms
would still benefit from. Increasingly, students in my classrooms
value collaboration. For them and their peers, willingness to help
others who might not understand the material feels integral to
their integrity and their character. Most instances of academic
dishonesty that I’ve experienced in my classrooms stems from
collaboration as a core value. My solution, through oral exams, was
to give space for that collaboration.

In the oral exam setting, students had a chance to show
what they’ve learned, but it was not at the cost of preventing
collaboration with others if that’s what they wanted to do. For
students, this process illuminated if their collaborative efforts
were lacking or counter-productive. In study groups, it is easy
to hide behind someone else’s explanation, but in the oral exam,
each student leads the conversation. Several of my students
realized through this experience that they weren’t leaving their
collaborative sessions with anything but answers; that wasn’t
sufficient for our oral exam which asked them to re-trace the
process of deducing an answer. In written exams, it is difficult
to give someone the benefit of the doubt about how much they
understand if the answer is ambiguous. In oral exams, we can
explore to find if and where a gap in knowledge exists and address
it. It was a convenient place to apply just-in-time teaching—as
there would be future assessments that our conversation would
be applicable to.

As the instructor, it was beneficial to have Dr. Burrows with
me. When I was stuck or if I ran into roadblocks, it was nice
to talk to her and discuss if there was a bigger issue in our
implementation or if there was something specific to my class
and my students. Currently, I am not using oral exams. Initially
when we went back to in-person classes, figuring out when and
how to schedule the oral exams was an issue that I couldn’t
resolve before the semester started. Now I’m at a new institution
and I am teaching a brand-new set of courses. I would prefer to
become more familiar with these courses before changing how the
exams are conducted.

5.3 Perceived student experiences

In the initial stages of the oral assessment implementation,
students exhibited apprehension and nervousness, as many had
never encountered such a form of evaluation before. However, as
they experienced the process firsthand, their perceptions evolved
positively. Students found that the oral assessment was not as
intimidating as they initially thought and realized that it provided
a unique opportunity to showcase their understanding of the
subject matter. This phenomenon was previously described in the
literature (Burrows et al., 2021). The shift in students’ questions
during the assessment was notable, moving from concerns about
whether they had done the task correctly to inquiries about

their conceptual comprehension and problem-solving approach.
Students also felt comforted in their ability to choose the question
they were most confident in as the first question we discussed.
This change in focus indicated a deeper engagement with the
material and a desire to demonstrate their true understanding
rather than regurgitation of facts. To mitigate some of the initial
student apprehension, several strategies were employed, such as
offering the exam as a take-home version initially to acclimatize
students to the format, allowing for redos to encourage learning
from mistakes, and implementing policies such as dropping the
lowest test score to alleviate pressure and foster a growth-oriented
mindset. These measures helped create a supportive environment,
fostering student confidence and active participation during the
oral assessment.

5.4 Overall take-aways

One of the largest benefits that oral exams afforded was the
ability and place to have a candid conversation with a student about
where they’re excelling in their understanding and where they need
extra support. This requires a particular faculty mindset, but with
the option to revise their work and retake a limited number of oral
exams, this can be a powerful iterative process founded in care. This
also tended to be a reality check with students who were working
with their classmates to realize that they didn’t fully understand
the material. They could rethink how they want to study and if
there’s an individual component that works well to supplement the
collaborative portions of preparing for the oral exams.

Both professors found that engaging in a community of practice
related to oral exams while implementing them was invaluable but
agree that in a face-to-face course, as it would be difficult to replicate
for classes larger than fifteen students without extra support. The
biggest limitation to this type of assessment is the time required.
While remote due to COVID-19, we had a lot of flexibility in
our assignment times; reproducing this in a face-to-face class isn’t
impossible but would require greater flexibility and attention to
detail with the time commitments and scheduling.

6 Acknowledgment of constraints

6.1 Institutional regulations

We would like to acknowledge upfront that there are significant
limitations that might preclude others from implementing oral
exams in their courses. Firstly, some institutions or departments
might have regulations that dictate how exams and assessments
must be conducted. This style of assessment might be out of
compliance with those regulations. Class size and structure might
be another limitation to if this type of assessment.

6.2 COVID-19 pandemic

One constraint faced by Dr. Gaines was that their institution
prohibited the use of synchronous formats for courses conducted
remotely. Their institution was in a remote, rural area and while
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remote, most students did not have reliable internet access at home.
Problem-solving sessions were available every day, but students
were not required to attend.

6.3 Logistics and time considerations

Setting up one-on-one meeting times was done either through
the Canvas’ scheduling feature or through Calendly. To find
the time to schedule these meetings, synchronous sessions were
dismissed for the exam period; similarly, lab periods were used to
schedule sessions. If a student wanted to meet outside those times,
that could also be arranged depending on the instructor’s schedule.
These exams were conducted in online courses, so time was more
flexible than in traditionally in-person synchronous classes.
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