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Work in Progress: Faculty Experiences and Learning Through 
Oral Assessment Implementation in Engineering Courses 

 
 
Teaching is a critical responsibility and activity for faculty in higher education; however, many 
faculty report struggling with teaching [1] as they have not had the benefit of extensive training 
or development around their teaching practices. The sudden move to remote instruction during 
the pandemic created additional challenges requiring faculty to develop new teaching approaches 
to help students learn in a new environment. Supporting faculty with sustainable and effective 
teaching practices became even more important [2]-[4], as many experienced burnout and 
examined their self-efficacy. Specifically, self-efficacy–the belief that you can be successful in 
your efforts toward a particular goal or activity–has been identified as an essential component for 
instructional effectiveness [5]-[7] with highlights to the experience of mastery and social 
persuasion [7],[8]. This suggests that effective support for faculty should consist of learning 
communities that build supportive relationships between members, encourage critical reflection, 
and include opportunities for research partnerships [9]. 

Faculty Communities of Practices 
In work focusing on educational and leadership development, Drago-Steverson [10] shares that 
effective faculty development experiences allow faculty to experience conditions that support 
adult learners through meaningful shared activities. Such activities enable faculty to experience 
transformational learning–learning that grows cognitive, emotional, intrapersonal, and 
interpersonal capacities. Beyond individual faculty development, Abigail [11] conducted a meta-
analysis on the Communities of Practice (CoP)-groups of people who interact on an ongoing 
basis by sharing concerns and engaging in deepening their knowledge and expertise on common 
practices. Crucially, participants in CoP engage together within the context of an authentic 
learning experience. Such context effectively encourages deep learning and changes in teaching-
related practices, as well as identifying factors that impact CoP effectiveness (including 
temporal, personal, organizational, and environmental considerations) [12].  

Growth-Oriented Mindset in Faculty and Impact on their Students in STEM 
Embracing a growth mindset amongst STEM faculty has the potential to significantly impact 
teaching experiences and interactions with students. Growth mindset environments cultivated by 
faculty lead to growth mindsets being adopted by students and contribute to successful learning 
outcomes, such as improvement in courses and retention in STEM fields, creation of a learning 
community that centered on diversity, equity, and inclusion [13],[14], and encouragement in 
communal values and behaviors [15]. Moreover, the impact of fostering a growth mindset in 
students had a positive long-term effect on students’ improved sense of belonging in STEM 
disciplines by shaping students’ perceptions and trust in their academic environment [16].  
 
Personal growth of faculty in their own teaching practices, such as implementing engagement in 
cognitively active and collaborative learning practices in science classrooms, positively 
correlates with students' perceptions of faculty endorsing growth mindset beliefs. Faculty 
practices such as explicit messages (e.g., "all students can learn and grow") and course policies 
(e.g., allowing test retakes) also shape students' perceptions of faculty mindsets. Faculty growth 



opportunities such as workshops on inclusive education in STEM have also positively 
contributed to significant gains observed in student-centered practices [18],[19] (but see [20]).  

Impact of Faculty Learning Through Collaborative Educational Research  
In this paper we aim to share our preliminary findings from interviews with six engineering 
faculty at a research institution who collaborated on an NSF-funded research project aimed at 
studying the impact of implementing oral exams in high enrollment courses. The primary 
research questions were: How did the instructor’s perspectives and behaviors change as they 
implemented oral exams in their courses? How did the instructors act on a growth-oriented 
mindset? 

Methods 

We invited six teaching professors from the departments of Mechanical and Aerospace 
Engineering and Electrical Engineering to participate in the study. To protect the confidentiality 
of each individual, pseudonyms were used in lieu of using their full names in data analysis (See 
Table 1).  

Instructor 
Pseudonym and 
pronouns 

Department Course(s) that implemented oral exams 
(Course topic, Course type, Class size) 

Years of 
teaching beyond 
graduate school 

Virgil 
(he/his/him) 

Mechanical and 
Aerospace Engineering 

a course on statics and dynamics (Lecture-
based, n = 60); another course on solid 
mechanics (Lecture-based, n = 100) 

10 years 

Logan 
(he/his/him) 

Electrical and Computer 
Engineering 

a course on instruction to electrical circuits 
(Lecture and lab, n = 250) 

15 years 

Aria 
(she/her/hers) 

Mechanical and 
Aerospace Engineering 

a course on statics and dynamics (Lecture-
based, n = 100); 1 course on solid mechanics 
(Lecture-based, n = 130) 

9 years 

Michael 
(he/his/him) 

Electrical and Computer 
Engineering 

a course on programming with hands-on 
projects and lab components 
(Lecture & Lab, n =30) 

7 years 

Joseph 
(he/his/him) 

Mechanical and 
Aerospace Engineering 

a course on dynamics (Lecture-based, n = 65) 28 years 

Suise 
(she/her/hers) 

Electrical and Computer 
Engineering 

a course on non-linear circuits built using 
diode and transistors 
(Lecture & Lab, n =70-180) 

8 years 

Table 1. List of instructor and course information. 

Semi-structured interviews were conducted as part of an initiative among engineering faculty to 
conduct oral assessments from Winter Quarter 2021 to Fall Quarter 2021. The goal of the 
interviews was to examine faculty experiences with implementing oral exams as a student-
centered assessment strategy. Specifically, our interview questions were focused on the impact 
their experiences had on their teaching practices and perspectives on student learning. A consent 



form was collected for each faculty member prior to the interview. Four researchers conducted 
and recorded interviews on a video call platform (Zoom, M = 69.5 minutes).  Researchers 
reviewed the auto-generated transcripts and recordings and revised the transcripts to correct 
inaccuracies, followed by member checks [21] to ensure the accuracy of transcription.  

Four researchers analyzed the interview transcripts from their sessions using Atlas.ti, a 
qualitative data management and analysis software. Using growth-oriented mindset [22] as our 
theoretical framework and constructivist grounded theory guidelines [23], researchers generated 
and applied codes to data that focused on faculty growth and learning as educators. Each 
transcript was reviewed and coded by at least one additional member of the research team, and 
codes were refined and (re)applied to accurately reflect the meaning of the data.  

Results 

The idea of implementing oral exams into the courses included in this study was sparked by the 
sudden move to remote instruction and questions faculty had about how to help students develop 
conceptual mastery, as well as concerns about academic integrity. The oral exams in our research 
project were implemented as 10- to 15-minute online sessions of oral exams where one assessor 
(the instructor or a trained teaching assistant) and one or more student(s) went through a problem 
solving process on a video call [24]-[25]. In our semi-structured interviews with each instructor, 
three themes emerged: 1) learning about students; 2) acting on growth-oriented mindset; and 3) 
reflecting on growth as instructors.   

Learning about students  
Regardless of the oral exam format used, implementing oral assessments in their courses 
provided instructors an opportunity to directly observe students’ challenges and opportunities for 
growth. One important learning is that students benefit from explicit communication of 
instructor’s motivations and rationale.  
 
One instructor (Aria) shared an experience in which she received pushback from a transfer 
student who had to retake a course for credit and claimed he had already learned most of the 
course content. He had asked the instructor, “Why are you asking those questions? I know how 
to solve it, that's the most important thing.” She learned that this student, as well as others, may 
not have had a chance to develop deep conceptual learning beyond being able to solve problem 
sets. By the second oral exam, the instructor implemented prompt questions to homeworks so 
that her students could better understand the importance of deep, conceptual understanding. In a 
follow up, the same student “started to actually see the point of why” the instructor was asking 
those questions. 
 
Faculty also learned that some students experience a fear of failure in a new learning 
environment. Logan shared that he developed a better understanding of where students are 
coming from, specifically in their transitional experience from high school to college. He 
observed that many students experience fear of failure in their college courses as they have been 
‘near the top’ in their high schools but are now exposed to students that seem smarter than 
themselves. Such a transition may cause doubts in one’s ability, low self-confidence, or 
avoidance of challenges when faced with the fear of failure. He shared that through gaining such 
understanding he was in a better position to support students’ engagement and perseverance. 



Acting on growth-oriented mindset 
Reflecting on their teaching experiences and interactions with students in the courses in which 
they implemented oral exams, faculty described situations in which they applied a growth 
mindset to their own teaching practices, thereby implementing more student-centered teaching in 
their courses.  

An example of one concrete action that one instructor took to foster a growth-oriented mindset in 
their course was diversifying students’ learning modality. Having alternative modalities to 
learning in class facilitates meeting different learning styles of students, and therefore provides 
opportunities for more students to succeed in the learning environment. One instructor (Michael) 
shared that “the environment plays a big role in certain classes, facilitating certain learning 
styles, and not so much for others.” He also shared that the experience with the oral exam further 
“validates” this idea and echoes his goal in “making sure that [students] pull up by providing 
various different learning opportunities in different modalities for them to learn.”  
  
Faculty also acted on a growth-oriented mindset by providing multiple opportunities for students 
to engage with the course content. Virgil shared intentionally reiterating fundamental knowledge 
as part of the lecture. Doing so provides all students with a consolidated conceptual 
understanding that can guide them to the next steps. At the same time, doing so may reduce the 
gap in prior knowledge across diverse student experiences and backgrounds. 

Reflective teaching practices 
The final theme, reflective teaching practices, refers to what faculty learned about themselves 
and their teaching practices. Through oral exams, faculty gained greater insight into students’ 
struggles. By reflecting on their experiences, they developed questions and insights about how 
their teaching practices might contribute to why students struggle. They shared how this 
reflective process could guide their own growth, when faced with their own challenges as an 
instructor in the context of their teaching practices and their students’ conceptual understanding. 
 

“One of the big surprises for me occurred when a student was making a specific mistake. 
In this case it had to do with a belt drive and I took extra time to explain it even using a 
computer cord I had lying around to show how cable tension worked. The student said 
they understood. Then I asked the next question and the student made the same mistake 
about belt tension. This drove home to me that my explanation wasn't getting the point 
across. And I actually went back and I rewatched that video, and so it reemphasized to 
me the importance of clarity when teaching. I've been teaching for a long time and I 
learned the material a long time ago. And so I think the student’s mistake maybe came 
from a place that was different than I thought their mistake was coming from.” (Joseph) 
  

Instructors also reflected on how they interact with their students, both within the oral exam 
context and beyond. For example, one instructor (Suise) shared the importance of creating an 
environment where students can demonstrate their fullest potential with the belief in their ability. 
She shared that “Keeping calm” and “giving [students] a chance to think and breathe”, reduce 
students’ stress and also have been helpful to the instructor herself. 

  
Finally, faculty shared that their experience collaborating with other instructors and educational 
specialists on campus motivated them to reflect on their teaching and contributed to their growth 



as educators and researchers. For example, Virgil shared the synergy effect of collaboration 
between instructors and educational specialists on campus. 
 

“This was my first time to get more formally into the educational research area and I was 
very fortunate to join the team and to work with all our colleagues. (. . .) Every 
communication was beneficial. Everything from discussions with you and [other 
educational specialists] and the perspective that you guys have to offer and different 
dimensions to the problem that you bring up. Oftentimes we don't get a chance to fully 
pursue everything. But it expands my horizons as an instructor and education researcher 
very much, so I think that's a really critical and core aspect of our project.” (Virgil) 

Discussion 

A main goal of implementing oral exams into the engineering courses that were a part of this 
study was to deepen students’ conceptual understanding. While there is evidence from this study 
of the benefits of oral exams for students [24]-[28], the themes highlighted above reflect the 
benefits faculty experienced as educators. This resulted in faculty making various changes to 
their approaches to teaching with a goal toward inspiring student confidence and belief in their 
abilities, as well as helping students develop skills for conceptual learning. 
 
Along with their reflections on their growth as teachers, instructors also shared recommendations 
on how to effectively implement oral assessments in Engineering courses to foster a growth-
oriented learning environment. Instructors emphasized the importance of communicating the 
‘why’s and ‘how’s in oral exams with their students to motivate them [25]-[26] and encourage 
them to see the instructional team as a resource and as people who care about their learning. 
Prior to the oral assessments, instructors can provide demonstrations of mock exams in class. 
They can also provide students with digestible tasks to experience their learning gains step by 
step, such as video recording and reviewing their thinking out loud for a problem solution [28]. 
Intentional, student-oriented instructional practices such as these can enhance the benefits of oral 
exams. Along with providing an opportunity for reflective learning for students, designing oral 
exams with intentionality and in collaboration with colleagues, allows instructors to reflect on 
their teaching and learn with and from their students and colleagues. 
 
Limitations and Future Directions 
This study was conducted at a large research university where instructors benefited from having 
a pool of teaching assistants. Such access to teaching resources may ease the implementation and 
grading of oral assessments in high-enrollment classes and enable more time for the instructors 
to reflect on their teaching. There may be additional variance in the experience of instructors due 
to the logistics of oral exams that were customized to the size, level, and type of each course. 
Finally, the faculty who participated in this study were all ladder rank Teaching Professors. 
Although they all engage in disciplinary and/or educational research, their commitment to 
teaching excellence and supporting student learning may be influenced by their teaching-focused 
responsibilities as well as their intrinsic motivation. Future research may analyze student 
interview data to validate instructor’s experience of their course to paint a well-rounded 
understanding of faculty growth in the context of conceptual mastery and reflective teaching 
practices. 
 



Conclusion 
Overall, instructors shared that implementing the oral assessments in their courses augmented 
their teaching experience by endorsing and practicing growth-oriented mindset for their students 
and themselves as teachers. They also shared the impact of the community of teaching faculty 
members and educational specialists on their growth as a teacher and a researcher, where more 
awareness and execution of student-centered teaching practices were evolved and fostered. This 
paper provides insights into how faculty growth, both as individuals and as a community, can 
benefit their students, teaching practices, and the greater scholarship of teaching and learning. 

Positionality statement 

Our author team includes six engineering faculty and four education scholar-practitioners at a 
campus teaching center. We represent a range of social identities and lived experiences. Our 
racial/ethnic backgrounds include Asian, African-American, Chicana, and White and have an 
equal number of male and female team members. One-third of us identify as a first-generation 
college undergraduate student, a first-generation PhD graduate student, or a first-generation 
immigrant to the United States. We currently serve at a Public R1 University in the United States 
and bring varied and rich experience to higher education, inspired by our diverse education 
and/or teaching backgrounds throughout the world. We have been students or instructors in the 
educational systems of countries in Europe, Central Asia, East Asia, SouthEast Asia, and the 
United States. As educators and researchers, we aim to implement and investigate pedagogical 
approaches that empower students from diverse backgrounds to succeed and develop their full 
potential. 
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