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Helping job seekers prepare for technical interviews by enabling context-

rich interview feedback

Yi Lu

(ABSTRACT)

Technical interviews have become a popular method for recruiters in the tech industry to
assess job candidates’ proficiency in both soft skills and technical skills as programmers.
However, these interviews can be stressful and frustrating for interviewees. One significant
cause of the negative experience of technical interviews was the lack of feedback, making
it difficult for job seekers to improve their performance progressively by participating in
technical interviews. Although there are open platforms like Leetcode that allow job seekers
to practice their technical proficiency, resources for conducting mock interviews to practice
soft skills like communication are limited and costly to interviewees. To address this, we
investigated how professional interviewers provide feedback if they were conducting a mock
interview and the difficulties they face when interviewing job seekers by running mock in-
terviews between software engineers and job seekers. With the insights from the formative
studies, we developed a new system for technical interviews aiming to help interviewers
conduct technical interviews with less cognitive load and provide context-rich feedback. An
evaluation study on the usability of using our system to conduct technical interviews further
revealed the unresolved cognitive loads of interviewers, underscoring the requirements for fur-
ther improvement to facilitate easier interview processes and enable peer-to-peer interview

practices.



Helping job seekers prepare for technical interviews by enabling context-

rich interview feedback

Yi Lu

(GENERAL AUDIENCE ABSTRACT)

Technical interview is a common method used by tech companies to evaluate job candidates.
During these interviews, candidates are asked to solve algorithm problems and explain their
thought processes while coding. Running these interviews, recruiters can assess the job can-
didate’s ability to write codes and solve problems in a limited time. At the same time,
the requirements for interviewees to talk aloud help interviewers evaluate their communica-
tion and collaboration skills. Although technical interviews enable employers to assess job
applicants from multiple perspectives, they also introduce interviewees to stress and anx-
iety. Among the many complaints about technical interviews, one significant difficulty of
the interview process is the lack of feedback from interviewers. As a result, it is difficult
for interviewees to improve progressively by participating in technical interviews repeat-
edly. Although there are platforms for interviewees to practice code writing, resources like
mock interviews with actual interviewers for job seekers to practice communication skills are
costly and rare. Our study investigated how professional programmers run mock technical
interviews and provide feedback when required. The mock interview observations helped
us understand the standard procedure and common practices of how practitioners run these
interviews. At the same time, we concluded the potential cause of cognitive loads and dif-
ficulties for interviewers to run such interviews. To answer the difficulties of conducting
technical interviews, we developed a new system that enabled interviewers to conduct tech-

nical interviews with less cognitive load and provide enriched feedback. After rerunning



mock interviews with our system, we noted that while some features in our system helped
make the interview process easier, additional cognitive loads are unresolved. Looking into
these difficulties, we suggested several directions for future studies to improve our design to
enable an easier interview process for interviewers and support interview rehearsals between

job seekers.
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Chapter 1

Introduction

The early state of technical interviews can be traced back to the puzzle interviews popular-
ized by Microsoft, where interviewers test the interviewees’ problem-solving skills when facing
unexpected situations with brain-teasing questions [24]. In today’s IT companies, technical
interviews have a significant impact on the interview lifecycle of recruiting and screening job
candidates for software engineering positions[35]. Although the process might vary between
companies, it usually involves writing code to solve algorithm problems either on white-
boards or text editors[28]. By observing candidates think aloud while solving problems with
programmed solutions, interviewers can assess their abilities from different perspectives, in-
cluding code writing, problem-solving skills, and communication. However, while being a
popular assessment process among recruiters, many voices in the industry have expressed
their concerns about the technical interview process, describing it as a “leaky pipeline” that
introduces anxiety and discouragement before, during, or after the interview[17, 18, 29].
With the fact that technical interviews are the industrial norm for hiring, better ways to
help job seekers prepare for these interviews to overcome stress and perform better become

an unstopping need.

While studying previous works, we noticed that one of the main factors of stress is the worry
of lack of feedback and disengagement with the interviewer during the technical interview
[17, 18]. This agrees with the industry standard that feedback is not provided after the

interview, and evaluation notes are reported only to the recruitment boards. Although job



candidates can benefit from receiving feedback after interviews to progressively improve their
performance while participating, the primary objective of interviewers is to assess candidates’

proficiency, not to facilitate their personal development[16].

Since getting feedback from actual interviews is difficult, platforms to practice solving al-
gorithm problems with code gain their audiences. However, as a previous study stated,
students’ performance in solving algorithm problems can be reduced when doing it publicly
under assessment compared to doing it privately because of the students’ stress from talking
aloud[19]. Therefore, practicing privately by solving algorithm problems can be less effective
than expected. With the difficulty of getting immediate feedback and improvement from
actual interviews, mock interviews become a good way to prepare for technical interviews
by practicing communication to reduce anxiety about talking while programming[16]. In
mock interviews, although job seekers could gain the most realistic experience of practicing
with actual professional engineers who would be interviewing them in real interviews, the

resource of practice sessions with professional engineers are costly[6].

Therefore, the difficulty of getting feedback from real interviews, the lack of practice from
practicing individually, and the cost of getting real mock interview experiences from practi-
tioners highlighted the potential of peer-to-peer mock interviews. While feedback is normally
absent in the industry setting, it is important to study the difficulties of conducting technical
interviews and provide feedback for professional interviewers. After completing a standard
procedure for professionals and overcoming difficulties in providing feedback, we can enable

feedback exchange in practice interviews where job seekers play the role of the interviewer.

Thus, the goal of this study is to understand how we can design an online interview platform
that can facilitate interviewers’ feedback in the context of mock interviews. From observa-
tions over a series of several formative studies, we noticed several difficulties in the current

technical interviews and developed a system to assist interviewers in providing feedback with
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Figure 1.1: Interface of our system after the technical interview when interviewers give feed-
back. (a)Timeline for interviewers to control the relay of code changes and video recording
of their webcam during the interview. (b)The replay of the webcams of the interviewer and
interviewee will appear on the left side of the current webcams. (c¢)The supportive tools for
interviewers to conduct the interview and give feedback. The current tab is the comment
panel where interviewers can leave comments tied with timestamps and code segments while
running the interview. While giving feedback, interviewers can click the timestamp in each
comment to navigate the replays.

less cognitive load. Our system includes a shared editor, video calling, and an interviewer
tool panel (as shown in figure 1.1. The tool panel includes a shared editor for interview
questions, solutions to the interview problem, and assisting information for the interviewers
to conduct the interview. During the interview, the video calling and changes made to the
code editor will be recorded. The interviewer can leave comments and take notes on the
interviewee’s performance in the comments tab in the interviewer’s tool panels. The note
can be connected with the selected code segments and the timestamp at which it was taken.
With this, interviewers can choose to replay the code changes and discussions and use the

comments to navigate through the replays, adding context to their feedback. With the com-



ments panel and interview guides alongside the code editor, the goal of our system is to

minimize the context switching during the interview while saving contexts for interviewers.

After developing the system, we ran four evaluation studies with participants from the same
pool as our formative study. The setting of the evaluation study remains the same as our
formative study, except for the additional time during each mock interview to introduce the
functionalities of our system to the participants. Similar to the formative study, we ran a
semi-structured interview with the participants to understand their experiences conducting
mock technical interviews using our system. In our evaluation, we found that visual cues of
peer presence can help interviewers and interviewees match their area of focus. At the same
time, the potential of real-time replays of code changes was not fully discovered because
the cognitive load to multitask during the mock interview hindered interviewers from taking

notes while communicating with interviewees. This work contributes:

1 Get insights into the understudied mental requirements of interviewers when conduct-

ing technical interviews.

2 Grow in understanding how to design systems to support feedback exchange in tech-

nical interviews by saving contexts.

3 Direction for future studies to design feedback exchange platforms to facilitate peer-

to-peer technical interview practices



Chapter 2

Review of Literature

2.1 Technical interviews

2.1.1 Stress of technical interviews

Although widely employed as a crucial part of the recruitment process in the tech industry,
the technical interview process has its underlying problems. Behroozi thoroughly analyzed
discussions related to technical interviews on Hacker News, an online technical community,
to find out what job candidates are concerned about technical interviews. Their result
indicates that technical interviews can be unnecessarily stressful and biased, negatively im-
pacting candidates’ self-esteem [17]. To alleviate the stress of a technical interview, Behroozi
experimented by comparing the interviewee’s performance when doing think-aloud with or
without supervision. The result showed that the stress of being supervised while solving
a technical problem will bring unnecessary mental loads to the interviewees [19]. There-
fore, new designs and innovations in the technical interview system can improve the current

platforms by reducing interviewees’ sense of being supervised.



2.1.2 Absent of feedback in technical interviews

Behroozi’s other study on the interview reviews posted on Glassdoor revealed specific areas
and reasons behind job candidates’ experiences in the hiring process, whether positive or
negative. Among their many findings, it is noticeable that candidates might feel frustrated
when interviewers are not engaged or professional enough to provide necessary hints, which
agrees with their previous study. In addition to that, their results also showed that job
candidates appreciate feedback from interviewers, especially when they are rejected. Without
constructive feedback, the job candidates are frustrated as they cannot figure out why they
are not proficient for the position and how to improve for future interviews [17, 18]. Despite
the negative impacts of the absence of feedback, as HR practitioners showed, feedback is
expected to be uncommon in the hiring process because of the time required to compose
formal interview feedback and the liability of their feedback[23]. While it might agree with
the industry setting that interviewers are not required to provide feedback to interviewees,

valuable suggestions from interviewers are essential in practice settings.

2.1.3 What are interviewers looking for

Previous works revealed valuable non-technical skills required to become a successful pro-
grammer, including communication, problem-solving, and adapting to ambiguities or real-
time changes [15, 31]. Agreeing with the general proficiency of a good software engineer,
studies on the employer’s need for job candidates showed that employers and technical inter-
viewers value communication skills and problem-solving skills [21, 34, 35]. To overcome the
stresses of having to talk aloud while solving the problem [22], as suggested by technical in-
terview guides, one of the best ways to practice communication is to conduct mock interviews

to get comfortable communicating while solving the technical problem|[16]. Previous work by



Kapoor experimented with employing mock interviews in an undergraduate computer sci-
ence course. This experiment yields positive results in enhancing the confidence of students
in performing well in technical interviews[26]. However, job seekers must commit massive
amounts of effort and time to prepare for technical interviews outside of such class environ-
ments, which are not necessarily beneficial to their personal technical growth[17]. Existing
platforms like interviewing.io and hellointerview.com provide dedicated career coaching from
actual software engineer practitioners. However, such services would charge over a hundred
dollars per session[6, 14]. Therefore, the time and material cost for job seekers to practice
and the difficulties of getting improvements while doing actual interviews made feedback for

each interview session more valuable.

2.1.4 Requirements for interviewers

According to Behroozi’s studies, job seekers get frustrated when the interviewers become
unengaged and fail to provide necessary hints when needed[17, 18]. Another study by
Lunn surveying undergraduate students on their technical interview experiences also showed
that one of their most crucial negative experiences was the interviewers failed to guide the
interview([30]. While interviewees reported that interviewers can appear uninterested and
fail to give professional help when solving the interview problem [18], it is also noticeable
that the interviewers are doing time-sensitive work in front of the public. As previous work
by Klitzman suggested, time pressures, demands from co-workers, and the feeling of being
criticized by co-workers can be major factors of work stress [27]. Although interviewers
might also experience these stresses, there is a gap in the study of their cognitive loads and

pressures during technical interviews.



2.2 Link feedback with context

Feedback is considered an important part of learning and the creative process. Many pre-
vious works dedicated to enhancing feedback provide inspiration on how to design a system
enabling enriched feedback. Such improved feedback is crucial because non-textual inter-
actions and synchronizations can be vague when many of these feedback exchanges happen

online.

One example would be Pavel’s previous work on a collaborative video review system. With
such a system, the user can play videos and record verbal feedback for the creator. The
verbal feedback is segmented and labeled with timestamps and mouse gestures. Later, when
the video creator reviews the feedback, they can navigate and scrub the video by clicking
the transcribed feedback item and reviewing their video criticizer’s interaction while giving

comments|32].

Similarly, Warner’s work showed another example of mapping temporal orders of feedback
and contexts. Their system enables the presenters to discuss the textual comments with
their audiences in a practice presentation. Afterwards, the verbal discussion will be listed
together with the textual comments. The presenter can review their discussions by using
the list of comments with transcribed verbal discussions to scrub and navigate the replay
of the discussion[36]. However, one limitation of this system is that the audiences need to
create text comment points, view and interact with other’s comments, and closely follow the

presenter at the same time.

Previous work by Chen introduced a system supporting experiential training on counseling
skills and shows an example of the solution to the above limitation. In this system, the two
users role-play the therapist and client in turn. During the session, the user who plays the

client can pin moments that are worth discussing with a button. After practicing, the users



can use the pins to review the moments and write discussion points[20)].

While the previous systems show examples of facilitating temporal connections between feed-
back and contexts, Jung’s work inspires the provision of spatial connections. In their study,
they developed a system that automatically detects text items from a video presentation
and links these items to the narration. By doing so, the system enables users to use slide
items to navigate the presentation video and take notes[25]. A similar approach was used in
Peng’s previous study, proposing a system that enables users to navigate presentations and

videos using slide elements[33].



Chapter 3

Formative study

3.1 Context

We conducted this formative study to analyze the standards of how technical interviews
are conducted in the current job market, the difficulties current recruiters face when con-
ducting these interviews, and how the professional interviewers would provide feedback to
the job candidates in a scenario designed for practices rather than actual recruiting. Before
conducting the studies, we submitted our study plan and had an internal review board for
permission to recruit participants. These studies helped us gain design goals that motivate
the system design. In our preliminary study, we observed and analyzed the interactions and
feedback during 13 online mock technical interviews. Due to the interest of our study, we
only observed mock interviews requiring interviewees to code while thinking aloud without
the need to answer behavioral questions. For each session, we invited a professional soft-
ware engineer and a student actively preparing for technical interviews. During each mock
interview, we closely watched their interactions and asked the participants questions during
the exit interview about the challenges they encountered when communicating and giving

feedback.

From our observations, we derived (1) common behaviors and practices of practitioners in
the software industry when they are observing the job candidate, providing help, and giving

feedback during or after the interview, (2) design goals for a system that can help job seekers

10



prepare technical interviews through peer practices.

3.2 Participants

There are 13 mock interviews in our study, which includes 13 interviewers paired with 13
interviewees. For each pair, we created a separate information collection form to sign up for
the study. The purpose of the form for interviewers, as shown in Appendix B.1, is to screen
out fraudulent participants. To serve this purpose, we asked about their professional profile,
including Github.com and Linkedin.com, and a brief description of their job roles. At the
same time, we also asked for the topics and difficulty levels of the algorithm questions they
intend to use to assess the participants and the programming language they are confident
interviewing. These questions are related to the questions asked in the information collection
form for the interviewees. In their forms, as shown in Appendix B.2, we asked about their
confidence in preparation, languages they are familiar with, and the highest difficulty level
of leetcode.com problems they are familiar with. Asking both groups similar questions
about their technical backgrounds helped us match interviewers and interviewees in the
mock interviews. For each session, we tried to have an interviewer who could understand
the interviewee’s preferred programming language and ask programming questions equal to

or slightly higher than the interviewee’s ability.

The interviewees were recruited from current Virginia Tech students in the CS department,
mainly through the ads posted in the CS department email list. However, it is more difficult
to collect participants playing the role of interviewers. Initially, we attempted to post ads to
Virginia Tech Alumni Facebook groups, but only one valid interviewer signed up. At the same
time, there are numerous fraudulent participants. To deal with this, we primarily collect our

participants through our researcher’s connections and Upwork.com after pointing out the



frauds. Upwork is a platform that connects freelancers with clients who need professionals
for specific projects or jobs[12]. This platform helped us screen out fake participants as it

requires the job applicants’ professional accounts and brief application statements.

As for compensation, the interviewers get paid 50 to 75 dollars per hour, varying because
of the contracts on Upwork.com. At the same time, the interviewees have no monetary
compensation since interviewing with actual professionals usually involves paid services. In

addition, they can get valuable feedback on their performances from the interviewers.

3.3 Pilot study

To design the process of our study, we first conducted a pilot study with a software engineer
who is experienced in technical interviews as the interviewer. The interviewee in our pilot
study is an undergraduate student preparing to seek a job. In this study, we let the inter-
viewer lead the mock interview, using their experience conducting technical interviews in the
industry setting to get a standard procedure for such interviews. The industrial standards

will help us design the formative study environment.

For the pilot study, we planned to let the interviewer bring two programming problems
from leetcode.com with difficulty levels according to the information collection form. Then,
according to our original plan, the whole interview process will take 1 hour to 1.5 hours in
total, with 30-40 minutes of technical interview, 20 minutes of feedback, and an exit interview
with questions about the participants’ experiences during the process. The exit interview is

unstructured, with questions based on what we observed during the interview process.

Based on the result of the pilot study, we revised our actual study design as follows. In the

actual study, we switched the exit interview to semi-structured, with several main questions



we are specifically interested in and incidents happening during the interview process. In
addition, as we observed in the pilot study, time management is not optimal, as 30-40 minutes
for two questions might be too short, especially for interviewers who want to expand an
algorithm problem and address some follow-up questions. A brief explanation is also required
to conduct this user study to let the interviewer and interviewee better understand what they
are expected to do during the interview. Therefore, we modified the time management to
5 minutes for an explanation, 30 minutes for one or two questions up to the interviewer, 15
minutes for feedback, and 10 minutes for an exit interview. During the explanation phase,
we introduced our project and addressed the importance of rich interview feedback to our
study. In addition, we suggested rubrics for the interviewers to break down their feedback
to the interviewee. They can freely add new criteria to the given ones or completely not use

the given rubrics.

3.4 Study design

To acquire the insights we need for further analysis and development of the system, we con-
ducted the user study with participants acting as interviewers and interviewees in a mock
technical interview. During the one-hour mock interview session, we briefly introduced our
study and had the interviewer ask one or two technical questions they had prepared before
the mock interview. Then, we asked the interviewers to leave feedback as thoroughly as
possible, including their impressions of the interviewee’s performance and their possible im-
provements. During the feedback phase, the interviewer can take a reference on our given
rubrics, including overall performance, algorithm-solving skills, code writing, and communi-
cation. As we define the tasks of the user study as the interview process and the feedback

session, we define task completion as time elapsed or the communication between the two



participants ended naturally. Following the industry standards, each session is conducted in
a shared code editor, where participants can write codes together. In addition to the code
editor, we asked the interviewee to share their screen. In each mock interview, we recorded
the session with the interviewee’s screen sharing under both participants’ consent. Lastly,
after task completion, we conducted a semi-structured exit interview with the participants,
asking about their experiences during the mock interview. The interview questions focused
mainly on their overall experiences, difficulties of leaving feedback, usage of rubrics, and the

strategies the interviewer used to take notes to recall their feedback toward the interviewee.

3.5 Analysis

All the online mock interview sessions were recorded with a webcam and screen sharing for
easy analysis. We stored these recordings on Zoom directly with password protection under
Virginia Tech-associated user accounts. Then, we transfer the recording to Sonix.ai[11] for
Al-generated transcription. We analyzed the recordings of the sessions by reviewing the
interview sessions and transcriptions. In the meantime, we coded significant findings from
the feedback phase and the exit interview of the mock interviews. Once we got all the
video recordings coded, we extracted the codes and conducted other open code sessions to
organize them on Microsoft Whiteboard and extract meaningful design opportunities. Figure

3.1 shows the results of our open coding.

3.6 Results

We have observed several difficulties interviewers and interviewees face during and after the

interview. The effects of these difficulties range from difficulties running the interview to
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Figure 3.1: We analyzed the transcripts of the mock interview session by open coding to
gain insights into the difficulties and common practices of practitioners conducting technical
interviews. This figure shows the major findings after analyzing the codes.

communication failures and additional cognitive loads while giving feedback.

3.6.1 Cognitive load on taking notes

Participants indicate that they habitually take notes to remind themselves of what they
observe in the interviewees. Some typed notes on their computers, while others took notes
by hand on a notepad. These notes can serve as contexts and evidence for their later feedback
session with the interviewee. Besides taking interview notes, interviewers mentioned that
they regarded understanding the interviewee and helping them with their solutions as their
top priority. Therefore, the design challenge here is to help interviewers save contexts for

their feedback while not interfering with their priority task of understanding and giving hints.



This challenge might explain why some participants took unorganized quick notes because
it is the fastest way to write down the observations. Despite the extra mental bandwidth
needed for note-taking, some interviewers also mentioned that they are afraid to distract

interviewees while typing notes or selecting codes with highlights.

3.6.2 Cognitive load on understanding the interviewee’s code on

the fly

According to our observations and interviews with the interviewers, there is a significant
amount of cognitive effort interviewers spent to catch up with the interviewee. As the pre-
vious design insight mentioned, some interviewers would appreciate the interviewees always
thinking aloud while working. In addition, some participants also mentioned that while
watching interviewees coding, they pay extra attention to understanding the interviewee’s
approach to the problem firsthand. The challenge of comprehending interviewees’ solutions
can become even more complex when their solutions differ from the interviewers’. More
than that, when the interviewees act stuck on a problem, the interviewers need to determine
whether the interviewees are on the right track, why they are stuck, and what good questions
or hints might lead the interviewees to progress. As the interviewers already have the job of
evaluating the interviewees’ performances, understanding their unique solutions and trying
to help them when they go wrong can be too much work for the interviewers, which might

ultimately sacrifice the quality of feedback.

3.6.3 Matching visible area in the code editor

In addition to the previous two points, we also noticed that the view-port interviewers’

preferences varied during the interview. More specifically, some interviewers prefer to watch



the interviewee over the code editor, as they can directly type or highlight in the code
editor. In contrast, others prefer screen sharing as the mouse pointer movements can give
them a better sense of the interviewees’ current progress. Although shared code editor
has the advantage of direct manipulation, it is also noticeable that in some situations, the
participants might lose track when their partner is looking out of their viewport. In our
formative study environment, the collaborative code editor doesn’t have an indicator or
a following feature to help the participants match their visible areas. An example of a
problem arising from the context of the discussion being outside the visible area of one of
the participants is when the interviewer places the algorithm problem in the code editor
at the beginning of the session. As the code grows longer, when the interviewee asks a
question about the problem statement, they must scroll back and forth to find out where

the interviewee is looking.

3.6.4 Design goals

Based on the above qualitative analysis results, we have formulated the following design

goals for a technical interview system that supports peer practices.

[D1] Minimize context switching for interviewers.

[D2] Help interviewers give richer feedback.

[D3] Allowing interviewers to make notes discretely without interrupting the interview

process

[D4] Help interviewers and interviewees follow each other easily

We summarized our observations on interviewers’ multitasking requirements to understand

the interviewee’s solution, provide the necessary help, and take notes as evidence and remain-



der for the feedback session. As interviewers still want to keep engaged with the interviewee
during the mock interview, we determined our design goal [D1] to provide supportive infor-
mation and tools to the interviewers without the requirement to switch to external documents

or platforms.

Among the multitasking requirements, interviewers need to take notes in the context of their
feedback. However, they still regard understanding and communicating with the interviewee
as their top priority. While our observation showed that revisiting older solutions would be
helpful, we would like to build mechanisms to leverage contexts, like recording code progress,
to help interviewers save context. This motivates our design goal [D2] to save more context

for interviewers, making note-taking a less stressful task.

Regarding typing notes, our participants also expressed their fear of interrupting interviewees
while typing them. Therefore, we determined our design goal [D3] to make sure interviewers
have the full confidence to take notes if they need to without worrying about interrupting

the interviewee.

Last but not least, we observed the trade-offs of interviewers using screen share and code
editor to follow the interviewee. As a summary of the trade-offs, interviewers can directly
manipulate the code to explain themselves better when they are using the shared code edi-
tor. However, using screen share provides them the ability to follow the viewport and mouse
pointer of the interviewee. This allows interviewers to better follow the interviewee when
they are not making changes or looking at different areas of the code document. This com-
parison motivates our design goal [D4] to enhance communication between interviewers and
interviewees by allowing them to follow each other more easily by leveraging the advantages

of screen sharing and shared code editor.

In conclusion, table 3.1 shows a brief summary of our findings and the design goals derived



from them. In this table, R refers to interviewers, and E refers to interviewees.

Table 3.1: The summary of our insights from formative study and derived design goals

Finding

Summary

Design Goal

R need to understand E on the

fly

R need to give hints

R need to ask questions

R need to take notes

Multi-tasking requirements
of R during technical inter-

views

Minimize context

D1]
switching for interviewers
(by providing information sup-
porting interviewers to run the
interview easily without requir-

ing them to switch to external

applications or documents)

R prioritizes being present with
E over taking notes when con-

flict happens

R might be benefited from code

history

Understanding the inter-
viewee is the top priority
for the interviewer, even
though they need to take

notes

[D2] Help interviewers give
richer feedback (by automati-
cally saving context to allow in-
terviewers pay less attention on

note-taking)

R is afraid to distract E

Interviewers don’t want to

interrupt interviewees

[D3]Allowing interviewers
to make notes discretely
without interrupting the

interview process




R can directly make changes and
highlight them in the shared ed-

itor.

It is difficult for R to follow E
through the shared editor when
E is discussing texts out of R’s

visible area

R can follow E’s exact visible

area through E’s screen share

R cannot make changes or high-

lights through E’s screen share

There’s a trade-off between
using screen share and code
editor for interviewers to
observe and help the inter-

viewee

[D4] Matching visible area
in the code editor (with mech-
anisms leveraging the advan-
tages of both screen sharing and

shared code editor)




Chapter 4

System design

Based on the formative study, we developed a novel interview tool to enhance feedback in
mock technical interviews. In such interviews, an interviewer needs to observe and assess
the interviewee’s ability from multiple perspectives, including communication, coding, and
problem-solving. Meanwhile, they need to help the interviewees solve the algorithm problem
by monitoring the interviewee’s progress and evaluating their performance to determine
whether they are in the right direction. By doing so, they can provide hints directly or
encourage clarification questions when they observe their interviewee is going the wrong
way. One challenge of this set of multitasking is that the interviewers need to understand
the interviewee’s solution while assessing their performance and taking notes simultaneously.
As a solution, our system provides sample solutions and interview hints to assist interviewers
in moderating the interview session. There are several platforms to conduct online technical
interviews, though not many tools or platforms exist that aim to help job seekers practice. A
difficulty when using current interview platforms is that, when taking notes, the interviewers
need to either completely leave the shared editor and take quick notes outside or take notes
with code copied from the shared editor [1][5][2][3]. The first way would be to make the
interviewer detach from the interview process for a short amount of time, which can increase
their cognitive load. The second way of taking notes is much better. However, interviewers
might lose contexts of notes when the surrounding code around the copied code changes

dramatically from the time the interviewers paste these codes in the notepad. In contrast,
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our system supports interview session replays, including both webcam and code changes.
When taking notes, each note can be connected with the timestamp automatically, as well
as the interviewer’s code selection. Therefore, later, when the interviewer provides feedback
to the interviewee, they can watch their old discussions and code changes together when
they want to explain a note made during the interview. In addition, there are transcripts
that serve a similar purpose to the notes as timestamps. Together, these features provide
a more straightforward process for the interviewers to conduct the interview and support

interviewers in providing context-enriched feedback more easily.

4.1 Example User Scenario

Consider an example of two job seekers conducting a practice session for a coming technical
interview. For a practice session, one of them would play the role of the interviewer, and
the other would play the role of the interviewee. The interviewer can start the session by
clicking the start interview button. At that point, the interviewer will see an interface, as

shown in 4.1.

Afterward, the interviewer wants to introduce the interview question to the interviewee,
so they use the “question” tab, which is a collaborative text editor on the right side of
the viewport. The interviewer started breaking down the coding question for this session
progressively by highlighting each paragraph of the question. However, when explaining
some parts of the question, the interviewee asks about an ambiguity in some corner cases.
So, the interviewer further clarified the interview question by adding more example input
and output sets in the code editor. The interviewee then ensures their understanding is

correct by giving another sample input/output set and asking if it is correct.

After fully explaining the interview question, the interviewer gave permission to the intervie-



You are: Interviewer
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1 /xStart working herex/
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Overview
The solution is a simple BFS or DFS. Essentially, start at the black stone

and try to find a path to the edge of the board or to a blank space,
treating white stones as walls. If there's a path, you're not captured —

a

else you are.

BFS solution (queue)
See Cody
Alternate BFS solution (layered BFS)

DFS solution (recursion)

DFS solution (stack)

Hide My Mouse And Cursor
b / Make Them Scroll To My View

Figure 4.1: Interviewer’s interface during the interview. (a)Tools to help the interviewer
give feedback and conduct the technical interview. Unlike the interviewer, the interviewee
will only see the question tab. (b)Buttons to start the interview, hide their mouse cursor,
and scroll the interviewee’s editor to match their visible area. Interviewees will not see these
buttons. (¢)Webcams of interviewer and interviewee.

wee to start the coding process. The interviewer and interviewee both see each other’s mouse
pointer and editor cursor. In addition, they will see a red indicator placed on top or bottom
of the code editor when there’s a mismatch in their code editor’s visible lines. When the
interviewer wants to explain some early code segment in specific and make new changes to
it, the interviewee notices a red line on the top border of their code editor. So they scrolled

up until the red line disappeared to watch the new changes made by the interviewer.

During the interview, when the interviewer is unclear whether the interviewee’s solution is
correct, even after the interviewee tries to explain it, they refer to the solution tab where all
the solutions are listed. The interviewee asks the interviewer whether they are writing a loop
to traverse all inputs correctly by highlighting the code segments. The interviewer approved

this solution as it agreed with their hypothesis. They further explained it by using a mouse



pointer to circle another line of code and tell the interviewee that some part they might be
missing in the input is already covered here. After explaining, the interviewer notices that
the interviewee asked a valuable question and would like to take note of that so they can
bring that up again in the feedback session. Therefore, with the concern of distracting the
interviewee through highlighting codes, the interviewer hid their mouse cursor and editor
cursors by clicking the switch, highlighted some code, and then took a note. They share
this note immediately with the interviewee, though at this point during the interview, the

interviewee is not able to see any notes.

After the interviewee finishes composing the solution to the interview question, the inter-
viewer asks a few more follow-up questions suggested by the “hint” tab. The “hint tab” in-
cludes possible ambiguities, follow-up questions, and common pitfalls the interviewee could

encounter.

Afterward, the interviewee clicked the end interview button to end the interview and start
giving feedback to the interviewee. The interviewer starts by giving general impressions of
the interviewee’s performance and compliments their ability to ask clarification questions
on whether their solution is on the right track. To further explain it by giving examples,
They referred to a note and played the code changes and their discussions by the time the
interviewee asked a clarification question. At this time, during the feedback session, the
interviewee can see the notes shared with them as well. Later, when the interviewer wants
to talk about the interviewee’s good communication skills in trying to get approval about
whether they are allowed to use the linked list library, they want to give an explanation that
they can achieve the same purpose without using the library as well. But, the interviewer
realized that they forgot to add a comment to this incident. Therefore, they searched the
keyword “linked list” in the transcripts and found the code changes and discussion when

they mentioned “linked list” as contexts of the feedback as the interviewee is making code



changes while mentioning the keyword. However, the time associated with the line of the
transcript, including the “linked list,” is slightly later than the moment, so the interviewer

scrubs the timeline a bit more to the left to find the correct code history.

4.2 [D1] Minimize the context switch for interviewers

One of our design goals was to help interviewers alleviate the burden on interviewers to switch
between different contexts in traditional systems. To achieve this, we have implemented a set
of tabs alongside the collaborative code editor, which can be separated into two categories

according to their functions.

The first set comprises questions, hints, and tips, as shown in figure 4.2, figure 4.3, and figure
4.4. These are the tools that the interviewer can use to moderate the interview session. The
question tab is a shared text editor where both the interviewer and the interviewee can make
editions. It allows the two users to dynamically discuss the interview question by adding
more examples or making changes to it. By making highlights or adding new content,
the interviewers can easily explain the interview question progressively. In addition, the
interviewer can also look back to their discussion in the question tab as needed without
having to disengage from the interview. The other two tabs, solution and tips, provide
insights into potential solutions to the interview question, common mistakes the interviewee
could produce, ambiguities of the question, and good follow-up questions for the interviewer
to ask. Having these tools accessible directly beside the shared code editor, the interviewer
can have immediate access to the information they need to guide the interviewee without

having to navigate away from the interview.

The other category includes the private note-taker, as shown in figure 4.5. Similar to in-

dustrial defaults, the interviewer might want to take notes on the interviewee’s performance
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In the Game of Go, two players take turns placing
black and white stones on a 2-D grid.

A “cluster” is a group of stones whilch share the same
color and which are connected horizontally or

vertically. A cluster is said to be captured if it is
completely surrounded by stones of the opposite color.

Given a black stone, determine if that stone’s cluster
is capturedIPr not.

Example 1: a board with two black clusters
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Figure 4.2: The question tab is a shared text editor. Interviewers and interviewees can
discuss the interview questions by making changes or highlighting texts in the editor.
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Overview

The solution is a simple BFS or DFS. Essentially, start at the black stone
and try to find a path to the edge of the board or to a blank space,
treating white stones as walls. If there's a path, you're not captured -
else you are.

BFS solution (queue)
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DFS solution (stack)
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Figure 4.3: The solution tab shows possible solutions to the algorithm problem




Common Pitfalls
1. The candidate might not recognize this as a graph search problem.

2. The candidate might forget to keep track of a “visited” set in their
graph traversal, leading to an infinite loop.Give them time, but can
eventually ask 'what happens if you see a stone you've already
seen before?'

3. The candidate might rarely try a more convoluted graph search like
Dijkstra's algorithm.You can ask if a simpler algorithm applies and
why )

Ambiguities
Q: What about diagonals?

A: doesn't count as surrounding - as seen in the example input

Q: What format is the input?

A: Whatever makes sense to you.

Note: many things are fine. | think the following is the easiest:

Figure 4.4: The tips tab includes common pitfalls, ambiguities, and follow-up questions
serving as supportive materials to help interviewers conduct technical interviews.



during the interview. These notes can later be used as proofs and examples which will jus-
tify the interviewer’s feedback and comments on the interviewee’s performance. Our system
provides the note tab directly beside the code editor. The interviewer can directly take notes
while observing the interviewee solve the interview problem. This allows the interviewers
to seamlessly record their comments and feedback in real-time without having to face the

possible blank in observations from switching to other applications or physical documents.

4.3 [D2]| Help interviewers give richer feedback

One of our principal design goals centers on helping interviewers deliver contextually rich
feedback on the interviewee’s performance. To achieve this, our system is designed to main-
tain contexts from both temporal and spatial perspectives, making sure the feedback is
strongly connected to the code development process and interactions between interviewers

and interviewees.

4.3.1 Temporal perspective

From the temporal perspective, our system supports the recording of both code changes and
video calling. When both users join the session, and the interviewer starts the interview
session, the recording will automatically start. With the records of code changes, inter-
viewers can make comments reflecting the progression of the interviewee’s approach to the
problem. Despite this, preserving code history can unveil key insights into the interviewee’s
potential weaknesses or strengths, which may only be reflected in the early version of the
code. For instance, the interviewee might make quick self-correction on logical errors in

the initial brutal-force solution that was later replaced by a more advanced approach. In



Question | Solution | Tips Transcripts ]

Good function name.

4

0005 27 at: line #5
Maybe use for i in nums

2 4

B I S &M« E KB

iii

== @ XX IC =

Figure 4.5: Interviewers can use the comments tab to take private notes while conducting
the interview. Each note will be linked with a timestamp during the interview and the
associated code the interviewer selected.




addition, the code changes will be recorded alongside corresponding timestamps, which will
be synchronized with the video replay of the session. As an example, the interviewer could
provide feedback on how quickly the interviewee corrects their solution by asking clarifica-
tion questions and reflect the discussion in the code. Such synthesis of communication and
code writing agrees with the basic nature of code interviews on assessing the job candidates’
ability to work in a team setting. Through the integration of verbal discussion history and
the code development process, the interviewer can provide examples of their feedback made

from the perspective of collaboration and code writing.

4.3.2 Spatial Perspective

Building upon the fundamental functionality of preserving the video replays and code history,
we also engineered our system to optimize the spatial context of the interviewer’s feedback.
In the case of industrial defaults, interviewers take notes on their observations as a docu-
ment of justification for their evaluation of job candidates’ performance. As an extension to
this, we developed an enhanced note-taking functionality that allows the interviewers to link
their observation notes directly to the selected code segments as needed during the interview
process. Associating these notes with timestamps creates anchor points that the interviewers
can reference during the feedback session. This enables the interviewers to directly navigate
to critical moments in the replay to provide specific feedback in detail. The selected code
segments linked to the notes are highlighted upon note replay to provide clear visual cues on
the connection between the specific feedback and code. The interview notes associated with
code segments shall serve as basic evidence of the interviewer’s comments on the intervie-
wee’s proficiency. In addition, by automatically placing anchor points in the replay for key
moments based on note-taking, the interviewer can give enriched feedback effortlessly with

concrete examples. Besides, linking code segments with notes without including them in
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Figure 4.6: As shown, the associated code segment will be highlighted when the user replayed
a comment, and the timeline be scrubbed to the corresponding timestamp

the note text body alleviates the burden of reading a massive load of texts when providing
feedback. The preserved cognitive load can be used for the interviewer to better explain

their comments and recall crucial moments and incidents during the interview.

4.3.3 Integrating spatial and temporal contexts

Figure 4.6 gives an example of the visual effects of replaying an interview note. By integrat-
ing these connections between feedback and contexts in the interview process, our system
enhances the feedback’s relevance and depth. Besides, providing tools for the interviewers to
preserve code changes and discussion history can alleviate the workload of manually record-
ing these backgrounds in their notes. This will allow them to make quick notes in real-time

with enriched information, which will later be used as foundations for their feedback.



4.4 [D3] Allowing interviewers to make notes discretely

without interrupting the interview process

As our collaborative code editor supports shared editor selection and cursor movements,
which will be introduced in 4.6 in detail, the interviewers may disrupt the interviewee by
making highlights and taking notes associated with code segments. Displaying the visual
cues of the interviewer’s focus within the code editor has the advantage of allowing the
interviewees to follow the interviewer more easily, but it might increase the impression of
being monitored and assessed while writing codes. This perception of being monitored might

introduce unnecessary stress to the interviewee, potentially affecting their performance.

Despite giving the interviewees a false impression of being monitored, displaying visual cues
whenever the interviewer makes a comment might give interviewees extra hints on their
possible mistakes during the interview process. The interviewee might notice the mistakes in
their solution by following the interviewer’s selected code segments while making comments.
Although interviewers have the job of leading and giving directions to interviewees toward
an optimized implementation of the solution, giving early hints to the interviewees would

distort the evaluation of their proficiency.

To mitigate these concerns about the visual cues for the two users to follow each other, we
proposed a solution to allow the interviewers to control the visibility of their focus points
within the code editor. This feature enables the interviewer to take notes associated with
code segments without unintentionally providing leading information to the interviewee. At
the same time, the interviewee can benefit from feedback on their true abilities from a genuine

interview process without the extra mental loads.



4.5 [D4] Help interviewers and interviewees follow each

other easily

Existing shared editors usually support visual cues of the remote editor cursor and text
selection. Our system, serving the basic purpose of a collaborative code editor, covers these
basic features. In addition, we also implemented visual cues for the mouse pointers. During
the mock interview, the interviewer and interviewee might initiate discussion on certain code
segments by making mouse gestures naturally, for example, circling their mouse pointers
around the code segment and verbally indicating the line number of this segment. We
propose three new features for the interviewers and interviewees to follow each other with

less effort.

def two_sum(nums, x):

12 4

13 5 # find two numbers adding up to x
14 ' 6 for i in range(len(nums)):

15 How can we make it faster?? / target = x - 1

16  Above is: 0(n”2) a 8 if target in nums[i+1:]:

17 9 j = nums[i+1:].index0f(target)
g 10 return (i, i+j)

19 11 return None

20 12

21 def better_two_sum(nums, x): 13

22 num_to_idxs = {} 14 ('

23 for (i, num) in enumerate(nums): 15 How can we make it faster??

24 if num not in num_to_idxs: 16 Above is: 0(n"2)

25 num_to_idxs [num] = [] 7

26 num_to_idxs [num] .append (i) 8 |'"''

2 19

28 # and then: do stuff! 20 I

29 for (i, num) in enumerate(nums): 21 def better_two_sum(nums, x):

30 if x-num in num_to_idxs 22 pass

@
31 23
32 24 \\\\\
33 25 b
Figure 4.7: Our system provides visual cues for peer mouse and viewport to help users follow
their peer’s focus more easily. (a)Indicator on the top edge of the editor suggests users scroll
up to match viewport with their peer. (b)Projection of peer’s mouse pointer.



= return [1I, hashmap[complement]]

This following solution is from leetcode.com
\ 9 hashmap [nums [i]] = i

class Solution:
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25 def advancedTwoSum(self, nums: List[int], target: int) —>
26 hashmap = {}
27 //

for i in range(len(nums)):
complement = target - nums[i]
if complement in hashmap:
return [i, hashmap[complement]
9 hashmap [nums [1]] = i °

Figure 4.8: As shown, although the ranges of visible lines are different, the remote pointer
in the left editor still matches the mouse pointer in the right editor.

4.5.1 Display of mouse pointer

In addition to the visualization of the remote cursor and selection in the code editor, our
system provides a projection of the remote mouse pointer. When the other user’s mouse
moves inside the code editor, the user will be notified by seeing a red dot representing
the remote mouse. One difficulty of this is the mismatch of the visible lines from the two
users, which might affect the accuracy of the remote mouse pointer. To overcome this, we
implemented the remote mouse pointer with the awareness of the visible lines. To be more
specific, the remote mouse will only be visible when it is within the user’s visible range. In
addition, the remote mouse will be displayed with the awareness of the scroll position of the
code editor. As a result, its position will be accurate even if the interviewer and interviewee

have different visible ranges due to scrolls in their editors, as shown in fig 4.8.



4.5.2 Visual awareness of view-port

Another feature we have is visual cues for view-port disagreements. This feature was de-
signed as an indicator notifying the user to scroll their code editor to match the other user’s
viewport. With the indicator, the interviewer and interviewee can match the context of
their discussion without the extra effort of verbally agreeing on each other’s visible lines. To
achieve this purpose, we designed the indicator as a red line placed on the top border or the
bottom border of the code editor. The placement of the red line indicates the direction the
user should scroll to match the other user’s visible lines. There are two exceptions to the
visibility of the scroll indicators. The first is the situation when the remote mouse pointer
is inside the range of the user’s visible lines. The other exception is when the interviewers

chose to hide their focus point in the code editor, as discussed in 4.3.

4.5.3 Synchronization of view-port

Similar to the view-port mismatch indicator, the interviewer can scroll the interviewee’s
viewport to match their visible lines. This feature is mostly used to facilitate the interviewer’s

explanation of specific examples or lines of code.

Combining these three features, the interviewer and interviewee can seamlessly follow each
other without verbally matching their visible lines and points of interest. We did not develop
the functionality to strictly match the visible lines by making one user follow the other’s scroll
position. The reason behind this is the potential conflicts on giving which user the control of
scroll. For example, when the interviewer and interviewee both select to follow each other’s
position, who should control the scroll position of the two of them is unclear. Therefore,
we proposed a mismatch indicator to let them scroll to match their visible lines and let the

interviewer have control over changing the interviewee’s visible area as needed.



4.6 Implementation details

4.6.1 Code editor

The code editor of our system was built on the open-source project Codemirror[4]. It is a code
editor component for web applications with expandable features like widget decoration and
collaborative editing. While it provides the basic features of a code editor, we implemented
shared cursor movements, code history, and collaborative code changes as different extensions
following their official examples. In addition to the code editor, as discussed in 4.2, the
interview question is displayed in a collaborative text editor. This separate text editor was

developed based on the collaborative text editing package from Liveblock[7].

4.6.2 Video calling and peer connection

The video calling feature was developed based on the WebRTC API[13]. It enables web appli-
cations to communicate directly with other web applications running on different browsers.
With WebRTC, we can make real-time video calls with users directly streaming their web-
cam captures to each other without the extra network loads to send data to a central server.
The matching of users is achieved by a central socket server developed based on the socket.io
project[10]. Once matched, both the video stream and user actions, like the start and end of
the interview, are passed as "signaling data” through the WebRTC peer data channel devel-
oped based on [9]. In addition, the code replay and video replay are developed separately.
We developed the code recorder as an extension of the Codemirror editor while using the
MediaStream Recording API[8]. During an interview session, each user will record their own
webcam and the peer’s webcam and save the recorded videos as text blobs, which later can

be converted back into videos as needed.



Chapter 5

Evaluation Study

5.1 Study Procedure

To understand how effective the key element of our design was in reducing interviewers’
cognitive load when conducting technical interviews and giving feedback, we conducted a
qualitative study with four pairs of interviewer and interviewee. The interviewees were
recruited from Virginia Tech students who have signed up for our formative study. The in-
terviewers were recruited from the professional engineers who participated in our formative
study, along with one new hire from Upwork.com. Similarly to the formative study discussed
in Chapter 3, this study is designed as mock technical interviews with software engineering
practitioners as interviewers and job seekers as interviewees. We recruited the interviewees
from the same pool of participants for the formative study. At the same time, we invited
interviewers who participated in our formative study to participate in the evaluation study
again. All participants playing the role of interviewers have experience interviewing job can-
didates in the tech industry. Similarly, all interviewees in our study are active job seekers
or students who majored in computer science and have at least a basic understanding of the
procedure of technical interviews. The study setting is similar to the formative study. How-
ever, we extended the mock interview session to one and a half hours, allowing us to explain
our system to the participants. Unlike the formative study, we asked the interviewers to run

the mock interview with pre-defined questions to test the usability of the solution and tips
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features. After the mock interview, the interviewers shall give feedback to the interviewees,
mimicking a regular practice interview session. We interviewed both participants about their
experiences using the system immediately after each mock interview. These post-interviews
are designed as semi-structured interviews under the guideline in Appendix A.1, where we

ask questions based on whether they actively used the special features of our system or not.

5.2 Results

This section will include our findings after running the evaluation study. In our examples
and discussions about our observations, we will code interviewers as R and interviewees as
E. Table 5.1 summarized user experiences related to the features we created. This chapter
described these findings and provided more user impressions regarding the general experience

of our system and missing features that users might want.

5.2.1 Interviewers’ cognitive load is still high

From our observations, it is noticeable that, although not found in previous studies, inter-
viewers experience a heavy cognitive load when conducting technical interviews. In this
example, R1 was unable to actively use the solution panel or comments panel during the
interview because it required too much mental load in addition to being able to present in

the mock interview as an evaluator and help provider at the same time:

"It’s good to have the solutions here. But I don’t think I would ever
use the solution during the live interview. It just takes too much mental
bandwidth to actually absorb the solution... you have to already know a

solution to interview effectively, or you just do the same journey as the



interviewee. I think it’s good to have the solutions there, but I don’t think

I would ever use it” - R1

Unlike the fear of the burden of reading long solution code, R1 complimented the interview

tips we provided alongside the code editor:

“It’s always helpful to have a cheat sheet including things like what follow-
up questions I would like to ask. These are easier for quickly scanning

without derailing the interview” - R1

Unlike R1, R3 raised concerns about the interview tips by stating the texts in this tab is

way too much to read while conducting the interview. To them they

“It’s definitely helpful content, but I'm not sure if there’s a better way to
search through the context or a simplified presentation. But it’s a little
hard to flip back and force and scan through a lot of texts to find the

answer” - R3

The same concern occurred with the experience of taking notes. For example, R1 stated they
could not take notes because they needed to be "hyper-present” in the interview with the
interviewee. As a result, they didn’t have time and energy to detach from communicating
with the interviewee and take notes for the feedback. To further explain this, they mentioned
that if they were doing a one-to-two interview in which two interviewees collaborate to solve
the algorithm question, they might have more free time to take notes. Similarly, R3 stated
that it was a fair amount of multitasking to switch back and forth in the interview tools
when they needed to take notes. However, R3 commented that the extra task of taking notes
in our system was not stressful for them, and it has the advantage of saving the contexts

that would have been lost without the note features:

"I'm multitasking more than [ am during a normal technical interview.



But, I also have more confidence because my thoughts are accurately
captured even without the recording. Having notes with specific lines and

specific moments is really helpful” - R3

The phenomenon that the interviewers did not engage extensively with our system might also
be related to their professional experience. As they stated, they are deeply acquainted with
the current interview procedures in the industry. Therefore, they did not find it intuitive to

try the replay functionality, as it is uncommon in industry settings.

5.2.2 Peer awareness features

During the interview, our system provides a collaborative code editor and text editor with
indicators of peer presence. Our goal behind this design is to help users follow each other’s
focus seamlessly, reducing the need for verbal confirmation and minimizing disruptions to
communication and the thought process. As a result, participants in our user study have
reported a generally positive experience after using our system with the design to enhance

peer awareness.

For instance, one of our designs to display peer presence in the code editor is to add red
lines on the top or bottom edge of the code editor when there are mismatches in their visible
lines in the code editor. At the same time, there will be a visual representation of the mouse
pointer when the peer is pointing in the area within the visible lines. Besides the code editor,
the shared text editor for questions will have basic collaborative editor features like shared
editor cursors and highlights. Reflecting on the utility of these visual cues, interviewer R1

commented:

“If I was explaining something, I have some sense that whether they were

looking at the things I was trying to get them to look at..Being able to



highlight in the demo or in the question was a lot easier to (make sure we
are) looking at the same thing or pointing at the same thing. So that was

definitely faster for communication.” - R1

Later, R1 also suggested that the ability to replay an interview session with comments con-
nected with timestamps can be helpful if our system is used in real technical interviews.
However, following the positive comment, we also sought to understand the potential draw-
backs of this design. In this context, interviewee E1, participating in the same session as
R1, confirmed that the visual cues for R1’s mouse and viewport did not disrupt their coding
process because they are subtle enough to be ignored when the interviewee is focused. E3
shared the same experience with E1 in that these visual cues did not distract them because

they did not notice them when they were focused.

Similarly, R3 and E3 reported positive experiences regarding our design of peer presence
indicators. However, R3 reported that these visual cues can fail if the interviewee is looking
at the interview tips or making comments while the interviewee is highlighting texts in the

question tab.

Unlike other participants, E4 reported feeling distracted by R4’s mouse pointer visual cues
while writing code. Along with the complaint of distraction, R4 mentioned that they wish
to have their mouse cursor hidden on the interviewee’s screen all the time and shown as

needed.

When considering how to enable the users of our system to follow their partner’s area of
focus easily, we referenced existing systems on the market. One of the existing solutions is to
allow users to follow the other user strictly. Commonly, systems utilizing this feature have
a toggle button for the users to sync the viewport with peers. When asked to compare the

user experience of our design and the existing solution of syncing the viewport, both R1 and



E1 stated that they prefer our system, as they both agreed that they would like to retain

the ability to fully control the viewport. For example, R1 stated they want:

“more controls toward what they are looking at rather than being snapped
to the other person’s screen, so visual indicators is good enough.” And

“scroll to prepare to ask another follow-up question. ” - R1

Despite the visual cues, our system also enables the interviewers to align the interviewees’
viewport with their own with a dedicated button. However, interviewers did not use this
feature because the code file was not long enough. As R1 suggested, in scenarios with longer
codes, where visual cues of visible line mismatch might be less effective, this button design

could become more helpful for matching areas of focus.

5.2.3 Comments might be useful but distracting

Although we designed a comment panel alongside the shared code editor for interviewers to
leave comments and notes as contexts of feedback, R1 did not use this feature at all during the
interview. Despite the reason for the cognitive load of multitasking on communicating with
the interviewee and doing other things simultaneously, R1 further explained their concerns
stopping them from using the comment feature in two perspectives. Firstly, placing the
comment panel alongside the shared code editor can obscure the boundary between the

shared and non-shared areas. As R1 stated, they did not use this feature because:

“I think the comment scares me because knowing what’s shared and what’s
not shared is really tricky for me. I would hate to fat finger and get

confused on what’s public and private.” - R1

In addition to the interface design not showing a clear separation between shared and private

contents, R1 did not make many comments using the system because they were afraid to



interrupt the interviewee while making comments:

“I have a mechanical keyboard. I did not want to distract the interviewee

by clicking on my keyboard.” - R1

5.2.4 Asynchronous feedback

Although our design aimed for real-time feedback right after the mock interview, the user
study results still highlighted the need for delayed feedback after the mock interview. As
our interviewee E3 stated, they would appreciate both real-time and asynchronous feedback

equally:

“Getting the feedback immediately helps calm the nerves because you can
get to know exactly what you did wrong and what you did well. But also,
I think the feedback would be much better if the interviewers could calm
themselves too and think about it.. Also, for me at least, I also can have
a typed version of feedback so I can keep it and look them up before other

interviews.” - E3
R3 agreed with E3 after this, stating their preferences on giving feedback:

“I generally prefer immediate feedback just to give the interviewee a gen-
eral sense of how they did during the interview. But I think there are cases
where it is helpful to have a follow-up (later) which is more thoughtful and

actionable.” - R3

Unlike R3, R1 preferred non-real-time feedback over providing feedback right away because
they could have more time to think about what happened during the interview and give

more accurate and actionable feedback. In addition, they could have time to thoroughly



think about which observation is worth discussing to help interviewees improve.

Our system allows users to replay code changes and video chat during the feedback, but
these features were not actively used in the user studies. R1 and R3 both agreed that replay
would be much more helpful if they were to review interviewees internally after the mock
interviews. To be specific, R3 stated that having the ability to tie comments with specific
code segments and time stamps can be a huge advantage for reviewing job candidates in
real technical interviews. Having the notes along with the replay also has a possible benefit

when used in internal team discussions and real technical interviews.

5.2.5 Seperate text editor for question reduced context switching

Our system allows users to see interview questions alongside the code editor in order to
reduce the need to switch contexts between codes and other documents. Participate R3
complimented this design based on two reasons. Firstly, compared to displaying questions
in a static format, it’s much easier for them to explain the question and answer questions
by making new examples dynamically. Secondly, compared to displaying questions as part
of the code, normally as comments at the top of the code, using a separate question editor
is better because it stays on the screen and is not at risk of being accidentally deleted or

replaced. R4 shared the same experience with R3, indicating:

"I prefer prompt separate from the code... I can scroll to the middle of
the prompt to see one case that I'm working on and still have the code...
versus going back and forth through the document and losing time and

focus. 7 - R4



5.2.6 Need for runtime environment

When users use our system, they will write the solution to the algorithm question on a shared
code editor without a compiler. As we asked participants what some immediate improve-
ments to our system are, several of them mentioned the need for a runtime environment.
According to R2 and R3, having a runtime environment makes the interview process closer
to a real programming environment. At the same time, R3 and E2 also noted the importance

of a runtime environment to test the logic and syntax of code.

Table 5.1: The summary of our insights from evaluation study

Replay Pros Comments tied with timestamps and code segments

have the potential to help write internal reports

Cons Replay is not intuitive enough for them to use

Interviewers found the potential of the system in writing

reports rather than real-time feedback.

Notes Pros Being able to associate notes with code and timestamps
was useful.
Cons The typing sound captured by the audio input stopped

them from typing notes because they didn’t want to

interrupt the interviewees.

The interviewers were worried that notes, although pri-
vate, would be immediately visible to interviewees and

distracting to them.

Interviewers did not take notes because they needed to

be active with the interviewee.




Cursor and | Pros Generally, positive experiences were reported by partic-
mouse visual- ipants.
ization It made them more confident in communicating.
One interviewer specifically stated that they would like
to hide their mouse cursor all the time.
Cons One interviewee felt distracted seeing the visual cues
while coding.
Question Info | Pros Interviewers think having a question tab separate from
Tabs the code reduces the need to switch contexts.
The editable question tab made it easier to explain the
question.
Cons Interviewers think solutions, tips, and hints are useful

information but too long to read during the interview,

rather useful for pre-interview prep.




Chapter 6

Discussion

6.1 Real-time feedback is new to interviewers

We implemented code replay and video replay tied with interview notes to enable inter-
viewers to spend a less cognitive load on taking notes and saving contexts so they can pay
more attention to communicating with interviewees and understanding the code, which was
regarded as a priority job for interviewers. During our evaluation study, we noticed that
the interviewers were not actively using the replay feature of our system. As a result, our
design to enable interview replay to reduce the mental bandwidth for interviewers remains

untested.

However, as claimed by interviewer participants, they are too familiar with the current inter-
view feedback to provide feedback. In industrial settings, they would report to their boards
asynchronously after a technical interview rather than giving real-time feedback. These ob-
servations align with our literature reviews, which show that feedback is commonly absent
in the industrial setting. As a result, the interviewers did not utilize our interview notes
panel and replay features actively as we expected. Therefore, the evaluation of our designs to
replay and link comments with code and timestamps has not been tested intensively. Thus,

whether these features are useful in mock interviews to enhance feedback is unknown.

As a solution, future studies can benefit from long-term usage of the system. In doing this,
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interviewer participants can become familiar with providing real-time feedback right after a
mock interview. By removing the potential bias in the evaluation caused by interviewers’
unfamiliarity, we can better understand whether our design for replays and note panels can

reduce interviewers’ cognitive loads.

6.2 How to reduce the cognitive load for interviewers

To reduce the multitasking need for interviewers to conduct technical interviews, we designed
a toolbox placed alongside the code editor for interviewers. The interviewers can get access
to supportive tools and information without the need to switch to different platforms or
documents. These utilities can be separated into two categories: one is the comment panel
serving as private interview notes, and the other includes solutions, tips, and questions as a

separate text editor.

Unlike our design goals to reduce cognitive loads and minimize context switching, the sup-
portive information received mixed feedback from the interviewers. Generally, interviewers
regarded the solution and tips we provided as useful information. However, interviewers also
claimed that this information is too tedious to read while being active in the mock interview.
At the same time, interviewers appreciated our design to place the interview question in a
separate editor as it allows them to break down the question dynamically by making changes
to it or point out specific areas by highlighting them. Although these can also be achieved by
pasting the question to the shared code editor, interviewers wouldn’t need to scroll back and
forth to review the question while their interviewee is writing code. However, combined with
the comment section, these utilities raise new requirements for context switching since inter-
viewers still need to switch between questions and comments. As reported by interviewers,

they might lose the context of discussion when they are taking notes in the comments panel



while the interviewee is asking a question about specific examples in the question editor.

In addition to the supportive tools and information, our system also allows users to replay the
video calling and code changes to provide contexts for their feedback. However, as discussed
in the previous section, the interviewers were not actively using replay. Therefore, when
testing the effectiveness of our system in future studies, especially for peer-to-peer feedback
exchange, we would allow interviewers to spend some time on their own before providing
feedback. For both interviewers and interviewees, asynchronous feedback is as beneficial as
real-time feedback since it allows interviewers more time to consider carefully before making
suggestions to interviewees. Therefore, without the requirement of providing feedback right
after the mock interview, interviewers can rely more on replay to recall details of their assess-
ments. This can benefit our future studies in two ways. Firstly, interviewers can use replays
to revisit their communications with interviewees to consider their assessments. Therefore,
they can spend less energy taking notes to save context. Secondly, when interviewers use
replays more, we can better assess the effectiveness of our design to support replays so that

interviewers can save contexts automatically.

6.3 Limitations of evaluation due to the pool of partic-

ipants

Although we conducted mock interviews to test the effectiveness of our designs, several

difficulties can limit the effectiveness of our evaluation.

Firstly, we only conducted four sessions with eight participants in the evaluation study.
The main reason behind the limited number of participants was the difficulty of recruiting

professional engineers as interviewers and coordinating mock interview sessions around the



busy schedules of professional software engineers and students. Likewise, similar difficulties
happened in formative studies as well. The incidences of fraudulent participants recruited
from a broader pool of participants made us rely solely on participants from our personal
connections and a freelancing platform, Upwork.com, which supported us in screening partic-
ipants by their professional profiles and past experience on the platform. However, the pool
of candidates is still limited on freelancing platforms as there are workers who are working

full-time freelancing rather than actively in technical companies.

Secondly, we only relied on qualitative data for both formative and evaluation studies. This
issue, along with the limited number of participants, affected the generalizability of our
findings. For a more robust evaluation of the effectiveness of our design, a comparison

between interviewers’ experiences with and without our system would be beneficial.

Thirdly, although we wanted to build a platform to enhance feedback exchange between
job seekers, we only tested the system with professional engineers. As job seekers are less
experienced with the technical interview procedures, issues like multitasking, especially un-
derstanding the interviewee in real time, could be more crucial when we have job seekers
playing the role of interviewers. In addition to the existing difficulties of professional inter-
viewers, job seekers might have other unknown difficulties we overlooked when building this
system. Therefore, the usability of our system under the setting of peer interview practices

remains unknown.

As a solution to these problems, future studies can benefit from running more evaluations
with job seekers conducting technical interviews and playing the role of interviewers in turn.
By having more participants, we can get more justified assessments of our system’s usability.
At the same time, with the observations from mock interviews with job seekers using our
system, we can get insights into our system’s generalizability and areas for improvement,

especially in supporting peer practices.



Chapter 7

Summary

In our study, we collected insights into the difficulties and standard practices of professional
programmers conducting technical interviews. According to our observations, the intervie-
wees experience high cognitive load when running technical interviews as they need to multi-
task between observation and evaluation, communicate with the interviewee, and understand
the interviewee’s code. In addition, there is an extra need for interviewers and interviewees
to verbally confirm the lines of codes they would like to mention during discussions. We
used these insights to create design goals and developed the system to facilitate interview-
ers’ providing context-enriched feedback and running technical interviews more efficiently.
Our system has the essential functionalities required for technical interviews, including video
chat and shared code editor. To reduce the need for verbally syncing visible lines in the code

editor, we designed our system to display visual cues of the peer presence in the code editor.

Meanwhile, we developed the functionality to replay code changes and verbal communication
over the video chat during the interview. Interviewers can take private interview notes
automatically tied with timestamps and manually linked with code segments. When giving
feedback, they can use the notes to navigate the replay to provide contexts for their feedback.
Including the private note panel, five tools, including tips, solutions, transcripts, and a
separate shared text editor for the interview question, are placed alongside the code editor

to reduce the need for interviewers to switch contexts between different documents.
After running evaluation studies to test the usability of our system, we noticed that our
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approach to enhancing peer awareness and displaying interview questions in a separate text
editor provided participants with a positive user experience. Interviewers did not actively
use the interview replay features during the user study because of the cognitive load and

their unfamiliarity with giving feedback. [24]

However, interviewers expressed interest in using the interview replay with associated notes
when they needed to review the interview session rather than giving real-time feedback.
Studies could be conducted to further test the effectiveness of the design for notes and replay
and how effective our system was in giving asynchronous feedback. In addition, to further
reduce the cognitive load of interviewers, future development could leverage LLM models
to generate automatic notes, assess the correctness of interviewees’ code, and evaluate the

interviewees’ communication skills.
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Appendix A

Semi-structured interviews to
understand user experiences in mock

interviews

A.1 Evaluation study

o About D3: Minimize context switching for interviewers.

— We placed the question tab as a real-time shared text editor like Google Docs,
separate from the code editor. How was it different from how you usually present
questions to an interviewee? How would you compare this approach with the

existing approach if they are different? (asked to interviewer/interviewee twice)

— (Mostly for interviewers) We also have solutions and interview tips. Did you
use that information before, during, or after the interview? If so, how? (after
responses) How do you find having this information useful, or do you think it is

not necessary (if so, why)?
o About D1: Help interviewers give richer feedback.

— If not using replay at all: Why’s that? : I noticed you never replayed the code

replay or meeting recording. As a person who you had to give feedback on the
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spot, how do you feel about having access to the video? Do you think they are

not necessary? (interviewer)
— If only using the comments but without replaying anything:

x | noticed that you clicked the timestamps of the comments and revisited a
previous version of the code. Why did you revisit the code?

x I noticed that you didn’t necessarily play the video and listen to the conver-
sation again. Do you think the replay is still necessary? if so why, if not why
not?

x Did you find having the comments and notes on the side of the editor help

you provide feedback?
— If using the comments and replaying;:

x How does being able to leave comments and replay videos helpful in giving

feedback?

o About D2: Allowing interviewers to make notes discretely without interrupting the

interview process

— Not using (highlighting and leaving comments): The system has a function that
hides the cursor so that you can select code and leave comments like Google Docs
without letting the interviewee know you’re highlighting. I noticed that you have

not used the function. Do you think it is not necessary?

— (not using hide cursor but highlighting and leaving comments) I noticed that you
left comments on the code and did not hide a cursor. Do you prefer to let the

interviewee know when you take the note or do you think you forgot about it?

— Using it (hiding selection): How did you like or dislike the function that allows

you to leave comments on code like Google Docs without showing the cursor?



o About D4: Help interviewers and interviewees follow each other easily

— Did you follow the red lines to try to sync the viewport?

* Yes: How was knowing where the interviewee was looking at helpful?

* No: Do you think it is not necessary to visualize where the interviewee is
looking at?

x During the interview, would you rather automatically follow the interviewee

the whole time or have the ability to scroll up and down as you did today?
— Did use the scroll button: On what occasions would you use this button?
— Did not use the scroll button: Why?

— Did you find the mouse pointers helped you understand interviewee (interviewer)

Overall, what did you like about the system for giving feedback to interviewees?

What did you not like about the system?

Do you think the system will be helpful for conducting technical interviews without

giving feedback, if so how?

Any immediate improvement that you can think of? (to both)



Appendix B

Information collection forms

B.1 Interviewers

e Email Address

o Have you ever interviewed a job applicant with a programming question? Technical
interviews mean an interviewee is asked to write code (or pseudo-code) on a code editor
or whiteboard before the interviewer. In our study context, asking simple computa-

tional concepts to interviewees is not a technical interview.

o Have you ever helped others prepare for technical interviews by conducting mock in-

terviews with them before and giving them feedback?

o Are you confident in conducting a technical interview and giving them feedback after

the interviews to help them prepare for the actual job interviews?

 (If you have helped others conduct mock interviews, have you ever felt hindered from

providing helpful feedback to the person you helped?

o If you have helped others conduct mock interviews, when do you prefer to give feedback

to the interviewees when you see something wrong in their codes?

o If you frequently provide feedback and suggestions while the interviewees are still

working on a question, do you think their progress on that question improved after
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your feedback?
o What job roles best describe you in the IT industry?

— Software Development Engineer (SDE)

Machine Learning Engineer (MLE)

Data scientist/Data analyst

UI/UX designer

Web developer
— Cyber security analyst
— DevOps Engineer
— Cloud engineer
— Otbher...
 Please specify your most comfortable programming languages and skill sets.Multiple
selection questions]

Languages:

— Java

— JavaScript

TypeScript
— Python

- C

— C sharp

~ O+



— SQL
- GO
— Kotlin

— Other: open-ended answer

Skill set:

— Web development
— Signalling
— Sorting
— Greedy algorithm
— Dynamic programming
— Concurrency
— Hash table
— Heap
— Bit manipulation
— Two pointers
— Trees
— Graphs
— Data structures
— Other:
« (Can you bring two technical interview questions when we pair you with an interviewee

for their practice? We are going to spend 20 minutes per question and 10 minutes for

feedback for each question.



o What is the highest level of technical interview questions you are comfortable conduct-

ing as an interviewer, with a standard similar to LeetCode.com?

— Easy
— Medium

— Hard

B.2 Interviewees

o Email address
o What type of jobs are you seeking?

— Full time
— Part-time/internship

— Other...

o What job roles are you seeking in the I'T industry? Please input "unsure” in the text

box if you are unsure of that now.

Software Development Engineer (SDE)

Machine Learning Engineer (MLE)
— Data scientist/Data analyst

— UI/UX designer

— Web developer

— Cyber security analyst

— DevOps Engineer



— Cloud engineer

— Otbher...

o Please specify comfortable programming languages for doing technical interviews.

— Java

JavaScript

— TypeScript

Python

- C

C sharp
- C++

— SQL

- GO

Kotlin

Other: open-ended answer

« Please specify technical interview questions you are familiar with (check all that apply).

Sorting
— Greedy algorithm
— Dynamic programming

— Concurrency

Hash table

— Heap



— Bit manipulation
— Two pointers

— Trees

Graphs
— Data structures

— Otbher:

How many technical interviews have you done in the past? Technical interviews mean
an interviewee is asked to write code (or pseudo-code) on a code editor or whiteboard

before the interviewer. [Please input your answer in numerical forms, e.g., 0, 1, 2, etc.]

Have you been preparing for the technical interviews recently? Please specify how
many hours you spend each week preparing technical interviews on average. [Please

input your answer in numerical forms, e.g., 0.5, 1, 1.5, etc.]

How many mock technical interviews have you done in the past as part of your interview

preparation? [Please input your answer in numerical forms, e.g., 0, 1, 2, etc.]

How do you practice/prepare communication skills when you practice for technical

interviews?

Have you ever used Leetcode.com to practice algorithm questions for technical inter-

views? If so, please select the highest level of problem you are able to solve consistently.

If you don’t use Leetcode.com, are you using other platforms to practice algorithm
questions? Please specify the platform you are using as well as the level of difficulty

you can consistently solve on this platform.

Please select which of the following best describes your level of confidence in solving

the coding questions in the technical interview for your desired job.
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