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Peer oral exams: A learner-centered authentic assessment approach 

scalable to large classes 

 

Abstract 

In this evidence-based practice paper, we report on peer oral exams, a cross between oral exams 

and peer assessment, as implemented in a high-enrollment undergraduate computer 

programming course for engineers. The idea was to leverage the educational and 

implementational advantages of both evidence-based approaches simultaneously. Oral exams, 

for instance, have been argued to promote conceptual understanding, self-reflection, 

communication competency, and professional identity formation in students – but their 

deployment in large classes is resource-demanding and nontrivial, stifling their broader adoption. 

Peer assessment, on the other hand, is highly scalable and affords students many potential 

educational benefits of its own, including the benefits of peer-enhanced learning, more 

developed evaluative skills, a greater sense of belonging, improved self-efficacy beliefs, and 

higher levels of intrinsic academic motivation. The merging of the two evidence-based 

assessment approaches promises a scalable assessment modality hybridizing the pedagogical 

dimensions of the former two assessment practices. Our study of students’ surveyed perceptions 

about peer oral exams offers perspectives on the qualities and potential role of peer oral exams in 

educational practice and suggests directions for future educational research.  

Introduction 

The rapidly evolving professional ecosystem of the Fourth Industrial Revolution is placing high 

demands on STEM education at an unprecedented rate [1], [2]. Principle among these demands 

is the call for outfitting students – the future workforce – with so-called 21st-century skills [3]. 

Most notably, these include skills of abstract thinking, critical reasoning, technical 

communication, teamwork, lifelong learning, creativity, and leadership. A critical line of 

response to equipping students with these skills has been pedagogical advances and instructional 

innovation at the course and curriculum levels. Student-centric, active-learning, and experiential 

educational practices – such as flipped classes, project-based courses, undergraduate research, 

and work-integrated learning – have emerged as effective tools for supporting students’ 

professional skill development in line with expectations of the modern workplace [4]–[12]. 

Innovation in assessment systems has likewise contributed to addressing the emergent 

educational challenges associated with Industry 4.0 by leveraging the influence of assessment on 

students’ approaches to learning and engagement with course content and learning objectives 

[13]–[16]. Examples of innovative and ever-evolving assessment practices include formative 

concept-based testing, portfolio evaluation, research or design appraisal, comprehensive skill 

assessment, self-assessment, peer assessment, student-designed assessment, and oral examination 

[17]–[23].  

The present work introduces into assessment practice peer oral exams, a melding of two 

evidence-based educational practices – oral exams and peer assessment. Earlier work has already 



 

 

presented a convincing case in support of oral exams, outlining their potential to encourage deep 

learning [24]–[27], promote student-faculty connection [28]–[34], develop students’ technical 

speaking skills [35], [36], [30], [37], [30], [38], and combat cheating [23], [31], [39]–[44], [34]. 

Scaling oral exams to large-enrollment classes, however, can be prohibitively expensive in terms 

of time commitment, scheduling requirements, and the number of instructional assistants needed 

for the examination process [28], [36], [37], [45]–[47]. As a solution to the scalability problem, 

we propose the merging of oral exams and peer assessment, which yields a new assessment 

modality unifying the merits of both practices. The highly scalable practice of peer assessment 

has a long history in higher education, with well-documented benefits to student motivation, 

knowledge retention, academic performance, and reflective and metacognitive skill development 

[48], [49], [20], [50]. The present paper provides an account of the design, implementation, and 

student reception of peer oral exams in an undergraduate computer programming course for 

engineers, and explores the potential educational benefits and dimensions of the assessment 

practice in relation to 21st-century skill development. 

Related research and practice 

Learner-centered education 

A push toward learner-centered education has been a signature of educational trends in 

pedagogical practice over the past two decades [7]–[9]. Instructional innovations, technological 

developments, and educational research and theory set the groundwork for increasingly student-

focused instruction and learner-centered classrooms within institutions of higher education 

around the world [51], [52], [9]. Familiar examples of innovative pedagogical methods that have 

gained broad adoption include flipped classrooms and peer-instruction [53]–[55], hands-on and 

project-based courses [56], [57], active-learning activities [4], [6], [10], [11], gamified 

assignments [58], [59], student-generated tests [22], [60], [61], peer review [19], [20], [50], and 

authentic assessments [62]–[64]. Developers, practitioners, and advocates of student-centered 

instruction have long underscored the educational benefits such instruction imparts to students, 

such as improved attitudes toward the subject, increased engagement, greater sense of ownership 

in learning, and better academic performance [20], [51], [57], [63].  

Authentic formative assessments 

Central to the philosophy of student-focused education are authentic and formative assessments 

[62], [64]–[66]. Authentic assessments are aimed at creating a testing environment which closely 

models real-world professional settings in which students are expected to be able to deliver 

following graduation or the completion of the course [62], [64]. Formative assessments, on the 

other hand, are those geared toward supporting the learning process and the development of 

students’ skills throughout the course [16], [65]. Authentic formative assessments are therefore 

designed to provide for a genuine and practically relevant testing experience for students, while 

also serving their formative function. The latter typically encompasses (i) motivating students to 

study more in preparation for the exam, (ii) helping students to solidify and expand their 

knowledge during the examination process, and (iii) enabling them to better direct their learning 

based on the experience and feedback subsequently received [64]–[67]. 



 

 

Oral exams 

The old assessment approach of oral examination, obsolete in many places of the world, is 

gaining considerable renewed attention, having been cast more recently in the light of learner-

centric philosophy [23], [35], [37]. Authentic because it is rooted in the practice of discourse, 

formative because it is highly engaging and feedback-oriented, oral assessment has been hailed 

as ‘assessment for 21st century learning’ [27], [68]. Among the recognized and researched 

benefits of oral exams are their potential to (1) encourage higher-order thinking, deep learning, 

and conceptual understanding [24]–[27], [47], (2) promote reflective and metacognitive practices 

among students, important for efficient self-regulated learning [30], [64], (3) aid the 

development of students’ oral communication skills [36], [30], [37], [30], [38], including their 

understanding of disciplinary terminology and ability to articulate arguments and provide clear 

and coherent explanations [35], [69], [70], (4) foster professional identity formation [18], [37], 

[70], (5) cultivate meaningful student-faculty relationships and sense of belonging [28]–[34], and 

(6) reinforce academic integrity and ethical reasoning [23], [31], [39]–[44], [34]. 

Despite the pedagogical appeal of oral exams, educators are often hesitant to adopt them as an 

assessment modality because of discouraging implementation challenges and concerns over 

implicit bias and student stress [23], [36], [37], [71], [25], [32], [45]. Foremost among the 

implementation challenges is scaling oral exams to high-enrollment classes [28], [36], [37], 

[45]–[47]. Providing instructional assistants (IAs) with proper assessment and implicit-bias 

training programs [47], [72] and involving them in the administration of oral exams has been 

proposed to address the exorbitant time and effort required to administer individual oral exams to 

all students [31], [38], [47], [72]. Even with IA support, oral examination of all students 

individually can be an ambitious undertaking requiring several days to complete and extensive 

scheduling and logistic support [31], [38], [73]. Group oral exams have been proposed as a 

solution to further cut down the demand on administrative time and resources, while also 

promoting peer learning and inclusion [36], [74]–[76]. 

Peer-review sessions 

Peer-review sessions, like oral exams, are a learner-centered pedagogical practice aiming to 

promote a culture of discourse, feedback, reflection, and self-regulated learning, while helping to 

develop students’ interpersonal skills and growth mindset essential for the 21st century 

workplace [19], [20], [50]. Different models of peer review exist and have been extensively 

reported in the literature [77], [78]. These commonly go by the names of peer evaluation, peer 

assessment, peer grading, peer review, peer-feedback sessions, peer instruction, and peer 

coaching. Though face-to-face interaction is not an essential requirement for the first four listed, 

all commonly or typically involve live communication and feedback. 

Motivation 

The idea for peer oral exams in which students are the central and sole participants originated 

from the instructor’s experience with conducting conventional instructor-led oral exams in an 

earlier offering of the same course (Winter Quarter 2021) [34]. These oral exams consisted of 

students displaying the code they developed for homework and answering questions about it 



 

 

posed by the examiner. In reviewing students’ code and discussing it with them, the instructor, 

much to his delight, learnt of a number of until then unfamiliar to him MATLAB built-in 

functions and capabilities, new syntax, clever alternative solutions to problems, and even 

learning strategies and resources students used to come into the knowledge of new information 

and coding approaches, some of which were not taught in lecture or covered in the textbook. The 

instructor was compelled on pedagogical grounds to share certain aspects of the code examinees 

presented to him with the rest of the class; he concluded, if oral exams afforded him – as 

examiner – an opportunity to become more aware of diverse coding styles, solution approaches, 

and learning preferences of students, then students should similarly benefit from taking part in 

the engaging role of peer examiners. Moreover, peer oral exams are easily scalable since the 

instructional team does not take direct involvement in them; hence, several such exams can be 

organized during an academic term, which has the effect of significantly increasing quality 

dialogic interaction time among students at little administrative expense. Besides enhancing 

learning, increased interaction time was also seen as a means to promote a sense of community 

among learners during a time of physical isolation and remote course delivery imposed by the 

pandemic. For the above reasons, the instructor decided to pilot peer oral exams in the next 

offering of the course (Spring Quarter 2021). 

Several differences ought to be noted between peer review, as conventionally implemented, and 

peer oral exams to further emphasize the motivation for the latter. Firstly, in peer review, 

students in reviewer roles typically evaluate or write a critique of the work of their peers before 

meeting with them, whereas during the meeting, they go through the work with them, giving 

their critique or explaining their evaluation and offer pointers for improvement [78], [19], [77]. 

In peer oral exams, on the other hand, the objective of the peer examiner is to dynamically probe 

the peer examinee’s knowledge and understanding, or, technically speaking, to interrogate the 

fellow classmate and extract from them relevant information bit by bit, as in conventional 

instructor-led oral exams [23], [28], [30], [31], [36], [70], [71], [79]–[81]. Thus, peer oral exams 

are intended to give more authority to the peer examiner to explore the examinee’s thinking 

process, the rationale behind their programming choices, and even the resources used to acquire 

the knowledge to deliver the solution. Secondly, because peer oral exams are ‘exams’ by 

designation, their significance as one of the course activities is in students' minds likely elevated, 

so students in either role are probably more inclined to approach the activity with greater 

consideration or thoughtfulness. Calling such exams alternatively by the names of ‘peer oral 

quizzes’ or ‘peer oral assessments’ is likely to produce a similar effect. Lastly, peer oral exams 

allow the students to target their peers' knowledge of low- and high-level programming 

constructs and principles. This process gives them greater agency in deciding where to take the 

conversation and greater adaptability in evaluating their peer’s state of knowledge, in 

comparison to more conventional implementations of peer review. 

Implementation Details 

Peer oral exams, as defined in this pilot study, are oral exams conducted entirely by learners, 

where students alternate roles of exam taker and examiner. We report on our implementation of 

peer oral exams in a large-enrollment remotely delivered computer programming course for 



 

 

engineering analysis. The peer oral exams took place in the seventh and tenth week of the 

academic quarter and were preceded by instructional-team-led oral exams in the fourth week 

(Table I). The oral exams in the fourth week were an opportunity to model the kind of structured 

interaction between examiner and examinee, involving the adaptive probing of deeper levels of 

knowledge and provision of feedback, that will be expected during the student-led peer oral 

exams in later weeks. Written guidelines were developed and provided to students to further 

assist them in effectively conducting peer oral exams, both as exam takers and examiners.  

Table I. Timetable of assessment activities and survey events 

Week Assessment activities and survey events 

1 Beginning-of-quarter survey 

4 Oral exam led by instructional team 

5 Post-oral-exam survey 

7 First peer oral exam 

8 Peer-oral-exam survey 

10 Second peer oral exam 

11 End-of-quarter survey 

The instructional-team-led oral exam and the two peer oral exams were each worth 5%, for a 

total of 15% of the overall course grade. These exams were aimed at testing students’ 

understanding of central programming constructs and principles in the context of their weekly 

homework assignments. Together with homework, which accounted for the remaining 20% of 

the course grade, these low-stakes oral assessments were in part envisioned as preparation for the 

higher-stakes written exams: the first and second midterm exam (worth 15% each) in Week 6 

and 8, and the final exam (35%) in Week 11. 

Each peer oral exam was divided into two separate parts to allow every student in the class to 

engage in both examiner and examinee roles. While matching students for the assessment 

activity can be easily accomplished through a typical learning management system, we opted 

instead to use an in-house developed protocol accounting for students’ weekly schedules. 

Students first sign up for the peer oral exam through a Google Form in which they specify free 

times in their weekly schedules when they would likely be available to take part in the peer oral 

exam. Our automated pairing system then pairs students for the exam in such a way as to 

minimize scheduling conflicts. The system also sends two automatic emails to each student 

respectively informing them of their selected peer examiner and peer examinee, each peer’s 

contact information (email address), basic expectations, and potential times that would likely 

work well for the peer oral exam for each party. While the peer examiner of each student was 

generally different from their peer examinee, the algorithm used to match students only took into 

consideration students’ schedules and did not preclude the possibility of repetitive matching. 

All oral exams were virtual and facilitated by the Zoom telecommunications-and-screen-sharing 

software. As this was a pilot implementation, the scoring of instructor-led and peer oral exams in 

was based exclusively on participation and adherence to the guidelines. In Week 4, the instructor 

and instructional assistants probed the students’ knowledge, helped them recognize areas of 

improvement, and gave them brief pointers on how to better their coding. About a week in 

advance of the peer oral assessments in Weeks 7 and 10, students were given a list of possible 



 

 

questions to ask their peers, while also being instructed to develop a dozen of their own 

questions as a valuable exercise in reflection on the main learning objectives of the course. 

Students then independently conducted the assessment process and used Zoom to record their 

peer oral exam sessions. The recordings were submitted to the instructional team via the learning 

management system for potential review. The scores for the activity were then assigned by the 

instructional team. Students did not take part in the scoring process. Instead, emphasis was given 

to the transfer of knowledge and coding experiences between students through dialog. Students’ 

role was thus restricted to testing each other’s understanding of the code and to exchanging 

feedback orally. The peer oral exams, together with the oral exams administered by the 

instructional team earlier in the academic term, amounted to an expected 90 minutes of dialogic 

engagement for each student in the remotely offered course, which is expected to have 

significantly increased quality interaction time and knowledge transfer among learners. 

Research Methodology 

To explore the potential benefits of peer oral exams and how well students received them, we 

used a survey instrument consisting of four questionnaires: a beginning-of-quarter questionnaire, 

post-oral-exam questionnaire, post-peer-oral-exam questionnaire, and end-of-quarter 

questionnaire. Surveys were conducted in the first, fifth, eighth, and eleventh week of the 

academic term. The questionnaires were implemented in Google Forms and involved Likert-

scale and free-response questions. Students were invited to complete each questionnaire through 

an electronic class announcement sent via the learning management system. Completion of the 

questionnaires was voluntary and anonymous, and all gathered data was de-identified prior to 

analysis.  

Descriptive and inferential statistical analysis is used to better understand students’ perceptions 

of peer oral exams and how these perceptions correlate with gender identification. Dimensions of 

peer oral exams are further explored by performing inductive thematic analysis of students’ free 

responses to open-ended survey questions.  

Results 

There were 141 students enrolled in the MATLAB programming course (46 females, 95 males), 

of which 114 (80.9%) completed the beginning-of-quarter questionnaire, 76 (53.9%) the post-

oral-exam questionnaire, 69 (48.9%) the post-peer-oral-exam questionnaire, and 50 (35.5%) the 

end-of-quarter questionnaire. All the questionnaires contained Likert-scale questions shown in 

Tables II-V, with the offered multiple-choice response options being: Not at all, Slightly, 

Moderately, Significantly, and To a great extent.  

For the purpose of analyzing differences in perceptions between male and female respondents 

using the Wilcoxon-Mann-Whitney (WMW) test, the following ranks are assigned to the five-

point Likert scale response options: Not at all = 1, Slightly = 2, Moderately = 3, Significantly = 4, 

and To a great extent = 5. 

Beginning-of-quarter survey  

In the first week of the quarter, students were asked to share their expectations about oral exams 

by providing responses to the five-point Likert-scale questions shown in Table II. The survey 



 

 

response rate was 80.9%. A little above a quarter of the respondents expressed skepticism that 

oral exams will positively contribute to the academic integrity of the course, while the remaining 

respondents expressed either a moderately strong or very strong belief that oral exams will have 

a positive effect in this regard (8/19/35/27/11%). Respondents indicated feeling slightly less 

strong about the potential of oral exams to promote the development of their technical speaking 

skills (6/31/30/26/7%) and subject mastery (13/19/33/30/5%). The possibility of undue stress 

being caused by oral examination was a moderate to high concern for many (5/14/36/27/17%), 

while potential examiner bias was less so (18/31/28/15/8%). Most students indicated feeling 

quite comfortable speaking to a professor, though certainly not all (6/28/32/20/14%). 

Table II. Beginning-of-quarter survey. 

# Question 
Not at all/ 

Slightly 
Moderately 

Significantly/ 

To a great extent 

1 
Do you believe oral exams will contribute positively to the 

academic integrity of a course?  

2 
Do you feel oral exams will help you improve your 

technical speaking skills?  

3 

Do you believe that having oral exams in a course will 

help you master the subject material better or provide 

extra incentive to do so? 
 

4 
Do you worry about oral exams because they will cause 

you undue stress?  

5 
Do you worry about oral exams because they will be 

subject to bias from the person conducting the exam?  

6 Do you feel comfortable talking to a professor?  

Survey response rate: 80.9%. Percentages in the table are rounded to nearest whole number. 

The beginning-of-quarter survey also gathered student gender data. The WMW test reveals 

statistical differences in the response distribution to several survey questions at the 5% 

significance level between male and female participants. Male students tended to feel 

significantly more strongly (13/9/34/37/6%) than female students (12/37/32/17/2%) that oral 

exams will help them master the subject or incentivize them to do so (z = 2.69, p = 0.0072). 

Female students tended to indicate greater concern that the oral exams will cause them undue 

stress (2/14/33/21/29%) than males (7/13/38/31/10%), though the difference was not statistically 

significant at the 5% level (z = –1.52, p = 0.1275). Survey results however indicate male students 

felt far more comfortable (3/18/29/28/22%) than their female classmates (10/44/36/8/3%) talking 

to a professor (z = 4.63, p < 0.0001). 

To the open-ended question: “Do you have any other thoughts you would like to share with us 

about oral exams?”, fifteen students responded, the majority (8/15) expressing some form or 

degree of apprehension towards oral examination. One student wrote: “Can be uncomfortable for 

some students and can create a disadvantage for more reserved students.” Another added: “I'm a 

person who has a hard time communicating, I believe it will be give me too much stress.” The 

role of oral exams in promoting communication and sense of connection was commented upon 

too: “Because we are in a pandemic, this seems like a good way to fill in a communication gap.” 



 

 

The remaining comments were positive towards oral exams and of generic content (3/15), or 

neutral and of miscellaneous content (4/15).  

Post-oral-exam survey 

Following oral exams administered by the instructional team in Week 4, students were invited to 

complete the post-oral-exam questionnaire (Table III). The response rate was 53.9%. Responses 

indicate most survey participants felt strongly that they performed well on the oral exam 

(11/3/22/30/34%). Their overall sentiment that the oral exam appropriately tested their 

knowledge of the subject was highly positive (3/5/19/38/35%). Most participants felt moderately 

or strongly that the oral exam required a greater level of conceptual understanding in comparison 

to a written exam, while a quarter of them did not (6/19/33/32/10%). The majority of 

respondents agreed they prepared differently for the oral exam compared to the written exam, 

though a sizeable fraction differed (14/25/32/22/8%). The sentiment that preparation for the oral 

exam bolstered understanding of the subject matter was widespread (3/15/35/30/16%). Similarly 

widespread among participants was the opinion that the oral exam helped them identify concepts 

they still struggle with (3/14/29/38/16%). Students were to various degrees more nervous for the 

oral exam than for a written exam (14/13/32/19/23%), though most reported being able to 

overcome nervousness during the exam (4/15/31/27/23%). Respondents overwhelmingly agreed  

Table III. Post-oral-exam survey. 

# Question Not at all, Slightly, Moderately, Significantly, To a great extent 

1 
Do you feel you did well on the oral exam you just 

took?  

2 

Do you feel the questions appropriately tested your 

knowledge of the subject (irrespective of whether you 

did well or not)? 
 

3 

Do you feel the oral exam requires a higher level of 

conceptual understanding compared to the written 

exams? 
 

4 
Did you prepare differently for the oral exam compared 

to a written exam?  

5 
Do you feel that preparing for the oral exam improved 

your understanding of the subject matter?  

6 
Do you feel that taking the oral exam helped you 

realize which concepts you still struggle with?  

7 
Were you more nervous for this oral exam compared to 

a written exam?  

8 
Were you able to effectively overcome nervousness 

during the oral exam?  

9 
Do you feel the examiner treated you respectfully and 

fairly?  

10 
Do you feel the examiner cared about your learning in 

the course?  

Survey response rate: 53.9%. Percentages in the table are rounded to nearest whole number. 



 

 

that their examiner treated them respectfully and fairly (0/3/3/24/71%) and cared about their 

learning (4/1/8/29/58%). No statistically significant differences in response distributions were 

found at the 5% level between male and female students. 

The questionnaire also included the free-response question: “Do you have any other thoughts 

you would like to share with us about this oral exam? What went well? What could be 

improved?”. Ten responses were collected, all signifying students’ receptiveness to the 

assessment modality. Three responses highlighted the power of oral exams to test true 

understanding, with one student elucidating: “I enjoyed the oral exam because it forced me to 

really understand my code and why I did a certain thing.” Another remarked: “The student 

realizes how well they actually understood the concepts.” The remaining comments expressed 

students’ satisfaction derived from the interaction with the examiner (2/10) and students’ 

perception that the exam was fair (4/10). 

Post-peer-oral-exam survey 

Two peer oral exams were held in the second half of the quarter, in Weeks 7 and 10. Upon 

completion of peer oral exams in Week 7, students were invited to complete the peer-oral-exam 

questionnaire (Table IV). The response rate was 48.9%. Participants agreed on average to a  

Table IV. Post-peer-oral-exam survey. 

# Question 
Not at all/ 

Slightly 
Moderately 

Significantly/ 

To a great extent  

1 
Do you feel the peer oral quiz helped you learn the 

material?  

2 
Do you feel that taking the peer oral quiz helped you 

realize which concepts you still struggle with?  

3 Did you feel nervous talking to your peer assessor?  

4 Did you feel nervous talking to your peer assessee?  

5 
Do you feel your peer assessor treated you 

respectfully and fairly?  

6 
Do you feel that as peer assessor it was easy for you 

to remain fair and unbiased?  

7 
Did you find the peer oral quiz to be fair and 

accommodating to you?  

8 
Do you feel the peer oral quiz contributed to a sense 

of community in the course?  

9 
Do you feel the peer oral quiz positively impacted 

your motivation and engagement in the course?  

10 
Do you feel the peer oral quiz contributed positively 

to academic integrity in the course?  

11 
Do you feel the peer oral quiz enriched your course 

experience in a beneficial way?  

12 
Do you recommend peer oral quizzes for this course 

when it is taught remotely?  

13 

Do you recommend peer oral quizzes for this course 

if it were taught in person (i.e., after COVID-19 is 

over)? 
 

Survey response rate: 48.9%. Percentages in the table are rounded to nearest whole number. 



 

 

moderate extent that the peer oral exam helped them learn the relevant course material 

(8/23/38/28/3%). They similarly agreed that the peer oral exam helped them identify concepts 

which they had not adequately understood (12/17/37/28/6%). Most participants indicated feeling 

slightly to moderately nervous talking to their peer examiners (27/28/28/11/6%) and peer 

examinees (31/32/24/6/6%). Participants strongly believed their peers treated them respectfully 

and fairly during the oral exams (3/2/5/31/60%). Responses indicate students believed they were 

able to easily remain fair and unbiased when acting as examiners (2/3/18/38/39%). Respondents 

largely agreed the peer oral exam was fair and accommodating (0/8/15/48/28%). There was a 

widely shared sentiment that the peer oral exam contributed to a greater sense of community 

(5/15/26/36/18%), positively impacted motivation and engagement (11/20/23/33/14%), and 

benefited academic integrity in the class (6/12/27/37/18%). The view that the peer oral exam 

provided for a richer course experience was similarly shared by many (7/16/27/36/13%). Overall, 

students who completed the questionnaire expressed encouraging support that peer oral exams be 

offered in future remote offerings of the same course (6/16/24/36/18%), as well as in-person 

offerings (12/16/30/31/11%). 

Disaggregating the response data by gender and running WMW tests reveals female students 

(8/25/33/17/17%) felt significantly more nervous talking to their peer examiner than did their 

male (37/30/25/8/0%) classmates (z = –3.29, p = 0.0010), and also more nervous 

(24/28/24/8/16%) than males (35/35/25/5/0%) when talking to their peer examinee (z = –1.81, p 

= 0.0707). Males, on the other hand, felt significantly more strongly (7/15/15/48/15%) than 

females (15/27/35/12/12%) that the oral exam positively impacted their motivation and 

engagement in the course (z = 2.25, p = 0.0243). 

Six survey participants responded to the open-ended question: “Do you have any other thoughts 

or concerns you would like to share with us about the peer oral quiz? What did you like? What 

could be improved?” Two responses point out that the peer-assessment experience of one student 

is highly dependent on the meaningful engagement of the other student involved, regardless or 

role, with one responder writing: “It's a cool idea. The problem I have is that if my assessor 

doesn't have any advice to say to me or my assessee doesn't understand their code, there's no 

benefit to me.” The remaining responses express that the peer oral exams could benefit from 

clearer instructions on the examination procedure. One such response reads: “I think the peer 

oral quiz tends to be more disorganized than a regular instructional team led quiz.” 

End-of-quarter survey 

At the end of the course, students were issued a final summative survey, shown in Table V. The 

response rate was 35.5%. Most respondents agreed that oral exams contributed to their learning 

(8/18/46/24/4%), positively influenced their learning approach (6/26/28/34/6%), and increased 

their motivation to learn (12/18/34/26/10%). Respondents largely shared the impression that oral 

exams moderately to highly contributed to academic integrity in the course (8/10/18/46/18%). 

Many participants agreed oral exams helped improve their technical speaking skills 

(10/14/34/30/12%). Oral exams were noted to have caused some undue stress among students 

(16/46/14/18/6%), but also helped them deal with nervousness more effectively 

(18/34/32/14/2%). Respondents largely found oral exams fair and accommodating to them 



 

 

(0/4/24/46/26%). The sentiment that examiner bias was manifest was mostly absent 

(78/12/2/8/0%). Respondents perceived having oral exams in the course as beneficial, whether 

the course is offered remotely (14/16/18/48/4%), or in person (18/20/22/38/2%). Participants 

indicated a moderate preference for oral exams over written exams (16/16/24/24/20%). 

Table V. End-of-quarter survey. 

# Question 
Not at all/ 

Slightly 
Moderately 

Significantly/ 

To a great extent 

1 

Did the oral exam(s) help you master the subject 

material better or provide extra incentive to do so? Did 

they contribute positively to your learning in the 

course? 

 

2 
Did the oral exam(s) influence your approach to 

learning in a positive way?  

3 Did the oral exam(s) increase your motivation to learn?  

4 
Do you feel the oral exam(s) contributed positively to 

academic integrity in the course?  

5 
Do you feel that the oral exam(s) helped improve your 

technical speaking skills?  

6 Did the oral exams cause you undue stress?  

7 
Did the oral exam(s) help you with how to better deal 

with nervousness?  

8 
Did you find oral exam(s) to be fair and 

accommodating to you?  

9 
Do you believe that there was inappropriate bias from 

the person conducting the exam?  

1

0 

Do you feel it is beneficial to have oral exam(s) for this 

course when it is taught remotely?  

1

1 

Do you feel it would be beneficial to have oral exam(s) 

if this course were taught in-person (i.e. after COVID-

19 is over)? 
 

1

2 
Do you prefer oral exams over written exams?  

Survey response rate: 35.5%. Percentages in the table are rounded to nearest whole number. 

As in previous surveys (Tables II-IV), male students expressed experiencing less stress 

(18/57/14/11/0%) in comparison to female students (14/33/14/24/14%), though unlike 

previously, the difference was only borderline significant (z = –1.92, p = 0.0546). Differences in 

responses to other questions were not found to differ between male and female students at the 

5% significance level. 

The end-of-quarter questionnaire included an additional four free-response questions: (1) “What 

were the best aspects of the oral exams? What did you like?”; (2) “What are the areas for 

improvement in the oral exams?”; (3) “Did you notice a difference between an oral exam 

administered by an instructor versus a TA, tutor, or peer, or between different TAs/tutors/peers, 

and if yes what were these differences?”; (4) “Do you have any other thoughts you would like to 

share with us about the oral exam(s) you have taken in this course or about oral exams in 

general?” The questions garnered 29, 21, 22, and 9 responses, respectively, or, 81, collectively. 



 

 

On the large set of responses, thematic analysis was performed. Each response was associated 

with one or more themes, categorized by question, and presented in Table VI. Any response to 

the generic free-response question 4, answering to one of the specific free-response questions 1-

3, was taken in the analysis for a response to the latter. The frequency of themes encountered in 

the responses of survey participants to each of the three questions is displayed in Table VI. 

Table VI. Thematic analysis of students’ responses to open-ended questions 

Category Theme Codes Freq. 

 

 

Best aspects of 

oral exams 

 

(33 responses) 

 

Peer learning 

Learning new solution approaches/coding styles from 

peers, easier to exchange knowledge with peer, 

agency  

10 

Sense of connection 
Chance to meet classmates, connecting with new 

people, friendly interaction 
7 

Engagement in discourse  
Practice technical speaking, learning through 

conversation, communicating thought process 
7 

Focus on understanding  
Exam tests true understanding, not memorization or 

ability to reproduce 
7 

Fair/accommodating 

assessment  

Reduced stress, informal/not intimidating, 

accommodating  
7 

Feedback/reflection Receiving feedback, preparing questions as examiner 3 

Increased motivation/ 

encouragement to learn 
Motivation to understand/demonstrate mastery  1 

Promotes academic 

integrity 
Lessens cheating 1 

 

 

Areas of 

improvement 

for oral exams 

 

(23 responses) 

 

More open discussion  Allow for free-format conversation and sharing  5 

Clearer procedures More guidance on how to conduct peer oral exams 4 

Too long 
Peer oral exams are unnecessarily long (20 min. each 

role) 
4 

Difficulty in preparing 

suitable questions for 

peers 

Can’t know what peer’s code will look like, so 

questions prepared in advance may not be applicable 
2 

Meet more classmates  
Connect with more people, form groups greater than 

two, avoid having examiner also for examinee 
2 

Scheduling 
Scheduling difficulties/conflicts, peer does not show 

up 
1 

Connection preferences  
Allow pairing for exam based on experience level or 

other attributes 
1 

Too stressful Undue stress/anxiety 1 

Differences 

between oral 

exams 

administered by 

instructor 

versus TA or 

peer 

 

(25 responses) 

Less stress with peer Easier to talk to peer, reduced anxiety 8 

Insignificant difference Same/similar experience or benefit 6 

Peers challenge you 

more 

More difficult questions from peers, more thorough 

quizzing, more material covered 
4 

More awkward with 

peers 

Smoother examination with instructor or TAs, more 

pauses/hesitance with peers, unsure what to do 
2 

TA goes deeper 
TA dwells longer on a question, more follow-up 

questions 
1 

Harder to coordinate 

times with TA 

TA availability was not as flexible as that of peers, 

less available slots for oral exam with TA 
1 



 

 

Of the open-ended responses answering to the first question related to best aspects of oral exams, 

the largest number (10) was associated with the theme of peer learning (Table VI). “Being able 

to learn new types of coding approaches,” one student indicated as the best aspect. “We learned 

from our peers,” another explained. Sense of connection was another recurring theme (frequency 

= 7). “I liked meeting new people and learning about functions that I wouldn’t have known on 

my own,” one response reads. “Open conversation about the code as well as connecting to other 

students in the course,” reads another, also inclusive of the third theme, engagement in discourse. 

Six more responses incorporated this theme, one of which reads: “The ability to communicate my 

thought process.” As one of the best aspects of oral exams, students equally often quoted that it 

was understanding-focused. Exemplifying this fourth theme is the response: “It tested overall 

understanding and not just troubleshooting ability.” Seven other responses were in connection 

with the fairness of oral exams, the fifth theme under the first category. Students remarked that 

the oral exams were friendly and accommodating, with one student noting: “I liked that it was 

more of a discussion than an exam which reduces stress.” Another three responses touched on 

feedback and reflection, the sixth theme, one such response reading: “I like being the assessor 

and thinking of questions to ask because that also helped me learn the material more.” One 

respondent wrote: “I liked how it encouraged and basically forced me to understand the material 

both as a test taker and tester,” which response is associated with the seventh theme of increased 

motivation or encouragement to learn. Another student brought up the last theme of academic 

integrity, commenting: “Being asked about your code and explaining the way we did in quizzes 

with TA and peers, in my opinion, encourages better knowledge and lessens cheating.” 

Another set of themes emerged in the analysis of students’ responses to the second open-ended 

question on areas of improvement (second category, Table VI). The theme most represented 

among responses to this question (frequency = 5) pertained to the desire of students to be able to 

engage in discussion as they choose, rather than in the peer-assessment format defined. One 

student expressed their views as follows: “I wish we could exchange our idea for coding, not just 

asking questions.” Clear procedures on how to conduct the peer oral exam surfaced as a 

relatively common theme as well (frequency = 4), with students citing being unsure what to ask 

their peers, what exchange is allowed, or how to submit recordings. Another four responses 

suggested that the peer oral exams (20 minutes for each role) were unnecessarily long (third 

theme in the second category). The inability to anticipate their peer’s code was noted by two 

students to have prevented them from asking questions they prepared in advance (fourth theme). 

One student proposed: “Having the person who is being assessed share their code before the 

quiz so it’s easier for the assessor to come up with questions.” A desire to meet more classmates 

(fifth theme in the second category) was articulated in two responses, with the suggestions that 

more than two peers be involved in peer oral exams. Students also suggested that precautions be 

taken to prevent the occurrence of the same student being assigned to another as both peer 

examiner and peer examinee. Although such cases are rare, they are not precluded by our 

scheduled-based student-matching algorithm, and this is something that can be improved. 

Scheduling was indicated in one response as an area of improvement as well (sixth theme), citing 

the frustration of having a peer not show up. Allowing peers to connect for peer oral exams 

based on performance (experience level or other attributes) was suggested in another response 



 

 

(seventh theme). One student’s response quoted high stress due to the oral exams (eighth theme 

in the second category). 

Six themes were abstracted from the responses to the third open-ended question about 

differences between oral exams administered by the instructor versus the TAs or peers (third 

category, Table VI). Less stress during the interaction with a peer was the most frequently 

occurring theme, with which 8 responses were associated. “There wasn’t much of a difference, 

other than the nervousness with the professor and a bit less nervousness with peers,” one student 

communicated. “I felt more calm during pure quizzes than with the TA,” another commented. Six 

students stated that the oral exam and peer oral exam were very similar (second theme in the 

third category). Four responses expressed that more difficult questions came from their peer 

examiners than from the instructor or TA (third theme in the third category). One student wrote: 

“These quizzes we did with peers were, covered more material, and in a way the questions 

developed by students were sometimes more difficult which, is good.” Awkwardness during peer 

oral exams was another theme, found in two responses. “The peer oral exams were a little more 

awkward/had the more pauses in between questions while people were thinking of what to ask,” 

explained one participant. Another indicated that the depth of questioning (fifth theme) differed 

between teaching assistants and peers: “TA’s ask fewer questions but dwell on a question 

longer.” Coordinating oral exam times was harder with TA than with peers, according to one 

student (last theme). 

Discussion 

Deeper learning 

The analysis of student perceptions of peer oral exams reveals that many students appreciated the 

aspects of peer learning typically associated with peer assessment, such as autonomy (“I liked 

that the students ran the oral exams,” one student wrote), sharing of solution approaches, and 

peer feedback [48], [78], [82]. Students’ responses to Likert-scale and open-ended questions 

(Tables IV-VI) paint peer oral exams as a learner-centered practice that was well received by 

students and conducive to their learning, skill development, and satisfaction. Such favorable 

perceptions are predicted by research to result when peer assessment is situated in a problem-

based learning context which requires students to engage their higher-order cognitive skills, such 

as critical thinking, analytic reasoning, creativity, evaluative judgment, and mindful 

communication [18], [83]. We believe this was the case in our implementation of peer oral 

exams, which students largely described in their survey responses as focusing on the 

understanding of solution approaches and programming concepts (fourth theme, Table VI), as 

opposed to simple declarative or procedural knowledge. 

Earlier work likewise underscores the potential of oral assessment to encourage deep learning 

and concept mastery [24]–[27]. This potential is in part due to the well-documented influence 

assessment has on students’ study and test-preparation strategies, i.e., the backwash effect [27], 

[64], [84]. But it also derives from the intimate reciprocal relationships and interactions between 

speech and other cognitive faculties and processes which enable us to engage in abstract 

thinking, interpretation, evaluation, reflection, and internalization - all of which contribute to the 



 

 

building of conceptual knowledge [85]–[89]. On top of the backwash effect and language-

thought reciprocity, the social context of oral exams potentiates deep learning through its 

conscious and unconscious influence on the students’ awareness, receptiveness to new 

information and views, and readiness to engage in deeper-level processing [90]–[93]. The 

construction of knowledge is naturally aided and supplemented when the process is extended 

outside oneself (intrapersonal learning) to include others (interpersonal learning), especially 

peers (peer learning) [93]–[96].  

 

Figure 1. Illustrative summary of three distinct, though interrelated components factoring into deep learning and germane to peer 

oral assessment. 

While dialog is an important part of social learning, social interaction has been shown - even in 

the absence of verbal communication - to stimulate deep learning processes [97]. Similarly, 

speech - a hallmark of interpersonal communication - can be readily exercised outside a social 

setting, as discourse with self (intrapersonal communication, vocalized or unvocalized). With 

this separability of speech and social interaction in mind, in Fig. 1 we highlight, by way of 

summary, three distinct, though interrelated components factoring into deep learning and 

germane to the context of (peer) oral assessment: (1) socially activated cognition, (2) language-

thought interaction, and (3) assessment backwash effect. 

These three components which are thought to encourage deep learning are seen reflected in our 

students’ responses to survey questions. Concerning the language-thought relationship and its 

effect on deep learning, one student wrote that the best aspects of (peer) oral exams were: “The 

different way we can interact and sometimes it really show how we master if we can talk about 

it.” Thematic analysis identifies the theme ‘engagement in discourse’ as arising relatively 

frequently in students’ free responses answering to the open-ended question on the best aspects 

of oral exams (Table VI). In this connection, students’ perceptions of the influence of (peer) oral 

exams on the development of their speaking skills, as captured through their responses to the 

Likert-scale questions, indicated moderate conviction that the assessment practice positively 

affected them in this regard (Tables II and V). Their Likert-scale responses also indicated they 

felt (peer) oral exams helped them, to a moderate to significant extent, realize concepts which 

they still struggle to fully understand (Tables III and IV). Students’ responses to related 

questions pertaining to conceptual understanding and subject mastery more broadly, were 

similarly encouraging, suggesting that the dialogic nature of assessment (and peer engagement) 

incentivizes and supports their efforts toward the two learning goals (Tables II, III, V). These 



 

 

findings, however, should be taken with caution, given the lower response rates on surveys 

conducted later in the academic term (see next section on threats to validity). 

Beyond the language-thought interaction stimulated by dialog, social connection appears to have 

positively affected students’ course experience, as respondents generally found that peer oral 

exams favorably contributed to a sense of community in the course (Table IV). Connection to 

community - a basic human emotional need - is known to positively affect motivation and self-

efficacy through a desire for mutual engagement, shared experiences, recognition of 

achievements, and identity assertion [98]. Encouragingly, many students have indicated that peer 

oral exams positively impacted their motivation and engagement in the course (Table IV). 

Further research involving motivational analysis would help resolve and confirm the contributing 

factors.  

As to the backwash effect, survey respondents agreed to a moderate extent that they prepared 

differently for the (peer) oral exams in comparison to written exams, and that the former 

influenced their approaches to learning in a positive way (Tables III and V). Such views by 

students imply that the piloted assessment practices of oral and peer oral exams are a promising 

means for shaping students’ learning habits and guiding their learning toward deep conceptual 

understanding.  

Assessment fairness  

Earlier literature highlights the potential problems of implicit examiner bias, lack of fairness, and 

excessive student stress potentially affecting the assessment practice, which could lead to 

unfavorable student experiences and inequitable educational outcomes [23], [37], [25], [79]. In 

the implementation of oral and peer oral exams described in this study, survey participants 

overwhelmingly found oral exams with and without peers to be fair and accommodating to them, 

and indicated feeling respectfully treated and that they did not perceive inappropriate bias from 

the examiner at a concerning level (Tables III and IV). Similarly, despite beginning-of-quarter 

anxieties (Table II), participants found oral exams not excessively stressful, with peer oral exams 

being regarded as the least stressful experiences (Tables III-V). Of course, some degree of stress 

is expected with all performance-based assessments, and should not be regarded as necessarily 

bad, given its potential as a negative activating emotion to improve student determination to 

learn and stimulate learning efforts [99]. 

Demographic group analysis reveals few significant differences in the Likert-scale responses 

among students of different gender. These differences particularly concern the impact of oral 

assessment on stress and motivation levels of male and female students (Tables II-V). Despite 

these differences, both female and male respondents strongly agreed in overwhelming proportion 

that they found oral assessments to be fair and accommodating to them. These findings support 

the view that oral exams, including peer oral exams, have the potential to serve as fair and 

equitable assessment practices, complementing more traditional assessment methods, such as 

written exams [34], [47], [79], [81]. Further study is necessary to investigate the factors affecting 

students’ perceptions of assessment fairness, such as the low-stakes nature of oral exams as 

implemented in our course, the fact that the instructor and TAs underwent training in oral 



 

 

assessment best practices as described above and in previous work [47], [72], and the fact that 

the instructional team provided modeling and written guidance for students on how to conduct 

oral exams before they had to do it for the first time themselves.  

Lastly, in discussing fairness of assessment, we point to the fact that students’ peers are generally 

a richer and more diverse population than the instructional team, which numbers only a few 

persons. More critically, the instructional team profile may reflect outstanding institutional 

inequities in racial-ethnic, gender, and other representations, which could have a negative effect 

on some students’ perceptions of the fairness of assessment and overall course experience. For 

example, only about 15-20% of engineering faculty in the US are women, which can unfavorably 

translate to students’ oral assessment experience if it is only professors serving as examiners 

[100]. Though the student body may suffer from a similar representation imbalance, the 

scalability of peer oral exams allows for multiple such exams to be organized at tolerable 

expense with different examiner-examinee peer combinations for an overall more diversified and 

potentially more equitable student assessment experience involving face-to-face interaction. 

Academic integrity  

Survey respondents agreed moderately to significantly that the peer oral exams, and oral exams 

with the instructional team, positively contributed to academic integrity in the course (Tables IV 

and V). Such favorable perceptions of improved academic integrity may be in part due to the 

face-to-face interaction and dynamic questioning characteristic of the oral assessment practice, 

which render typical cheating modalities, such as copying, impractical. Owing to this quality, 

oral exams have been praised as assessment instruments highly resistant to cheating and enjoyed 

broad adoption as a remedial intervention suitable for remote instruction during the COVID-19 

pandemic, when academic integrity violations were dramatically rising [101], [102]. 

Nevertheless, other aspects of (peer) oral exams may have contributed to shaping students’ views 

about their impact on academic integrity, possibly even more (Fig. 2).   

 

Figure 2. Illustrative summary of components supporting academic integrity and closely related to peer oral assessment. 

One such aspect is their perceived fairness. Students completing the surveys were overall 

welcoming of (peer) oral exams, did not find them unduly stressful, expressed the exams 

supported their learning, and recommended them for future use (Tables III-V). Thus, the 

principal reasons for academic cheating, as identified by integrity research [103], [104], namely, 



 

 

stress overload, perceived exam unfairness, unsupportive learning environments, unrealistic 

expectations, and fear of failure, were largely absent in the context of low-stakes formative 

(peer) oral exams, as implemented.  

Moreover, students’ impressions that oral exams with peers contributed to a sense of community 

in the course (Table IV) further suggest that the immediacy of interactions and connections 

afforded by the assessment modality led to an enhanced sense of social and academic belonging 

among students (reduced sense of detachment and despondence), and thus a higher likelihood of 

adherence to community principles [105]–[109]. Students’ positive perceptions that their 

examiner cared, following the instructional-team-led oral exams (Table III), may likewise have 

contributed to strengthening academic integrity in the course, as respectful caring relationships 

generally signify a disinclination to cheat and betray [106]–[108], [110], [111]. 

Students’ characterization of (peer) oral exams as assessments focused on evaluating deeper 

levels of understanding (Table VI) hints at another aspect of oral exams potentially impacting 

academic integrity - their meaningfulness. It has been argued that meaningful assessment 

engenders greater motivation among students to learn and showcase their knowledge, creativity, 

and originality before the instructor and peers, which in turn curbs cheating [112]–[114]. This 

motivation is closely related to the intimate desire of students to develop their academic and 

professional identities, which necessarily entails valuing authentic authorship and original 

thought, taking pride in one’s own work, and empowering one’s own character through a 

commitment to intellectual honesty and professionalism [103], [104], [115]. 

Areas of improvement 

Students voiced appreciation for the dialogic nature of oral assessment, while a number of them 

also recommended that peer oral exams be not so much structured as exams, with clear examiner 

and examinee roles, but permit the sharing of ideas in a more flexible, open-discussion format. 

We agree there is merit in this proposal, and we will look to relax some of the constraints on 

dialog in future implementations, while ensuring the peer activity is still seen by students as an 

assessment requiring as much due preparation, the exercise of evaluative judgment, and 

thoughtful and effective provision of feedback. 

Suggestions that peer-oral-exam procedures be made clearer for more smooth conduct were 

likewise relatively common among students’ written responses. Guidelines will accordingly be 

revised to eliminate students’ doubts and uncertainties as to their roles, assessment objectives, 

and overall expectations. 

Making oral exams shorter was also recommended by a few respondents. The optimal duration 

of peer oral exams depends on exam objectives and content- and course-specific circumstances, 

as well as the frequency of oral exams in the course, and will be taken up further in future work. 

Sharing code with peers in advance of the peer oral exams was proposed as well by a few 

students, who argued that this would help them tailor more appropriate questions for the exam. 

This is a good point and can easily be addressed in future implementations of peer oral exams. 



 

 

Involving more than two students in the peer oral assessment was suggested as a means of 

connecting more classmates together. Group feedback discussions are common in peer 

assessment, and the extension of peer oral exams to more than two peers is an appealing idea. 

For instance, matching two peer groups would be a realization of this, where one group is 

charged to examine the other through adaptive questioning and role sharing. 

One respondent indicated that the benefit of engaging in peer oral exams extends only insofar as 

the peer examiner is able and willing to offer constructive feedback, and insomuch as the peer 

examinee understands their own code and can participate in a meaningful discussion over it. 

Students’ expressions related to this one have been reported in earlier empirical studies dealing 

with peer assessment [116]. While the quality of a student’s peer-assessment experience 

understandably depends on the ability and preparation of their fellow peer, it has been argued 

that there is still value to peer assessment even if students of differing levels of achievement or 

subject proficiency are matched [49]. Designing peer assessment for increased student 

satisfaction is a topic of ongoing discussion revolving around considerations of learning 

objectives, assessment structure, and preparational activities, including feedback training [77], 

[78].  

Relatedly, it was suggested by one student that pairing by preferred attributes be implemented. 

The practice of pairing peers based on ability level, gender, minority status, etc., has been 

explored in computer programming (e.g., for pair programming) and other courses in the past, 

and some variants of it may be considered for peer oral exams in the future. 

Scheduling challenges were brought up by one student and are briefly discussed in the next 

subsection on the scalability of peer oral exams.  

Variance analysis of Likert-scale survey data disaggregated by gender showed that female 

participants tended to experience greater levels of stress than male participants when it came to 

oral assessment. This finding is in agreement with earlier research describing distinct 

experiences of female learners under different testing conditions [117], [118]. Despite the 

statistically significant difference in experienced stress levels between the two gender groups, the 

experienced stress by females on the instructional-team-led and peer oral exams ranged on 

average from slight to moderate, with the peer oral assessment regarded as the more comfortable 

of the two. As discussed above, some stress may be beneficial as it has the potential to serve as 

an activating agent [99]. Still, some students indicated experiencing significant stress. To what 

extent this was due to the particular implementation details of the oral exams, and to what extent 

it was due to their unfamiliarity with the oral modality of assessment, or potential anxiety 

associated with social interaction in general, or yet other factors, remains to be answered. Efforts 

to address the challenges of potential undue student stress in the context of oral exams and other 

testing environments are ongoing with the aim of tailoring inclusive, equitable, supportive, and 

growth-oriented assessment experiences for all students [27], [46], [47], [119]. 

Scalability 

Our piloted implementation of peer oral exams in a class of 141 students serves as a proof-of-

principle demonstration of the high-level scalability of such assessment, in conjunction with their 



 

 

other pedagogically desirable features, such as the potential to promote deep learning, foster a 

sense of community, contribute to assessment fairness, and support academic integrity. The high 

scalability derives, on the one hand, from peer oral exams being exclusively student-led, and, on 

the other hand, from the availability of widely accessible information and communications 

systems and technologies (computers, high speed internet, learning management system, Zoom 

videoconferencing software) facilitating automatic pairing of students for peer oral assessment, 

remote real-time audiovisual connection between peers, recording of the assessment sessions for 

documentation purposes, and electronic submission of relevant files and recordings for credit. 

Thus, the practicability of implementation of peer oral exams as described is largely independent 

of class size.  

While awarding credit to students for submitting required files and peer-oral-exam recordings (as 

evidence that they have completed the activity) can likewise be entirely automated, we have 

opted to have the teaching assistants manually check submissions via the learning management 

system and award credit based on completion and adherence to the guidelines on preparation and 

conduction of oral exams provided to the students beforehand. This manual verification did not 

take much time or resources, as the teaching assistants were merely tasked with casting an eye 

over the submissions to potentially catch if anything was out of place, i.e., they did not review 

the recordings at length or provide detailed feedback. Consequently, their efforts on this task did 

not comprise a considerable expenditure.  

Adopting the approach of no instructional-team involvement in peer assessment (apart from 

initial guidance), which is quite common in educational practice [19], [77], allows multiple 

instances of peer oral exams to be organized in an academic term. A desired level of peer-to-peer 

dialogic interaction in support of students learning outcomes with respect to specific course 

content can thus be readily achieved.  

Conversely, if the instructional team would opt to view the recordings in full and offer 

personalized feedback to students, which has high pedagogical merit, a practical limit on the 

scalability of peer oral exams would be necessarily imposed. The maximum class size in which 

peer oral exams would be practicable would strongly depend on the appropriated resources for 

the course - primarily the number of teaching assistants hired and their assigned workloads.   

Finally, we comment on the effects of class size on scheduling. Generally, the higher the 

enrollment, the greater the probability that any two paired students will have unresolvable 

scheduling conflicts, preventing them from connecting for the peer oral exam at any suitable 

time. While in our experience, involving a class of 141 students in which peer oral exams were 

organized twice, such scheduling conflicts were minimal (we are only aware of one peer pair 

encountering scheduling difficulties), we propose as a possible solution the re-pairing of students 

in such situations with other classmates, either manually or using automated features of learning 

management systems that enable students to re-pair on their own, as needed. 

Based on our experience, more frequent than unresolvable scheduling conflicts are failures of 

one of the two peers in a pair to show up for the exam out of forgetfulness, and the frustration 

experienced by the other peer as a result. In such cases, we have observed students typically 



 

 

reschedule the exam for another time (before the final submission deadline), if possible. The 

problem of no-show is not specific to peer oral exams, as it affects peer assessment more 

broadly, as well as other educational peer activities. While missing to meet for peer assessment 

and having to reschedule is certainly a nuisance to all parties, to the offending party the 

experience may serve as a much-needed lesson in responsibility, time management, and respect 

toward fellow peers. At any rate, occurrences of no-show are easily addressable and not expected 

to significantly impact scalability. 

Threats to Validity 

Four surveys were administered as part of this study. The response rate dropped gradually from 

80.9% on the beginning-of-quarter survey to 35.5% on the end-of-quarter survey. This could 

have been the result of survey fatigue or growing obligations that students were faced with as the 

academic term progressed which may have averted many of them from completing the later 

surveys. It also could be that a portion of the students became disinterested in completing the 

surveys due to the lack of continuous encouragement to complete them. Regardless of the cause 

of lower response rates, such rates undermine the validity of conclusions drawn from the survey 

results because the sample population of respondents may not be sufficiently representative of 

the overall class population. For example, students who were most susceptible to survey fatigue 

might have answered survey questions differently on average (had they completed the survey) 

than their peers who actually participated in it. Other attributes or traits of students influencing 

their willingness to partake in the survey may have similarly contributed to selection bias. Since 

the surveys were anonymous, we were unable to run a post-hoc analysis to comprehensively 

compare the sample population to the overall class population to assess the randomness of the 

sample, and therefore our interpretations of survey results must be taken with caution. 

An additional bias in the results could be due to the response options used for the five-point 

Likert-scale of the survey, viz.: Not at all, Slightly, Moderately, Significantly, To a great extent. 

While such response options allow students to express the degree to which they experienced 

certain benefits related to oral assessment with reasonable resolution, the scale does not have a 

distinct neutral point, such as a scale based on the responses of Strongly disagree, Disagree, 

Neither agree nor disagree, Disagree, Strongly disagree. Both the former [120]–[123] and latter 

class of response options [124]–[127] are commonly used in Likert-scales of surveys 

administered in educational research, including validated survey instruments (ibid.). The class of 

response options should be borne in mind when interpreting the survey data, as summarized in 

Tables II-V, and discussed throughout the paper. 

Finally, we note that the study of the potential benefits of oral and peer oral assessments relied 

on students’ self-reported perceptions, which has its limitations. More direct measures of benefits 

would therefore be desired, such as measuring learning gains in a control-group setting, which, 

although outside of the scope of the present study, is a possible direction for future research. 

Conclusion 

We have explored some of the potential educational benefits and dimensions of peer oral exams 

as implemented and piloted in our high-enrollment undergraduate computer programming course 



 

 

for engineers. The peer oral exams were introduced as an innovative blend of two evidence-

based pedagogical practices: oral assessment and peer review. The idea was to conveniently 

combine the merits of each of the two latter pedagogical approaches into a new all-inclusive 

approach. The quality of dialogic examination to probe deeper levels of knowledge interactively 

and motivate students toward concept mastery was thus merged with the benefits of peer 

learning, reduced stress, and superior scalability associated with peer assessment.  

To investigate students’ perceptions and attitudes about peer oral exams, surveys by 

questionnaire were conducted four times during the course. Students’ survey responses were 

very encouraging, with participants indicating they felt more comfortable being examined by a 

peer, and that peer oral exams provided a more challenging and beneficial learning experience 

due to a richer and more intense exchange of knowledge occurring between classmates. Some 

students also noted that their preparation of questions for their role as examiner benefited their 

learning as well, for it gave them an opportunity to reflect on their knowledge and understanding 

of key concepts of the subject. Based on student responses to Likert-scale and open-ended survey 

questions, class performance, and observations of the peer oral exam process, we have argued 

that peer oral exams are a promising tool to foster deep learning, improve students’ 

communication skills, encourage self-reflection, enhance students’ evaluative skills, build self-

efficacy, create a sense of community, and promote professional identity development and 

academic success.  

While our initial study offers an encouraging glimpse into the dimensions of peer oral exams and 

their potential role in educational practice, dedicated future research will be required to deepen 

our understanding of the theoretical and practical aspects of peer oral assessment, primarily the 

ways in which the highly personal, dialogic, evaluative, peer interaction may impact educational 

equity, assessment authenticity, and cognitive, affective, and behavioral outcomes in learners. 
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