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ABSTRACT

This experience report describes the delivery of round-the-clock

help to students usingDiscord (a popularmessaging and voice/video

calling platform) in a remote software engineering course. Students

in the course learn full-stack web development using Ruby on Rails

and PostgreSQL, and work in teams to develop web applications.

Our central goal in o�ering round-the-clock help using Discord

was to increase the amount of help that students receive from teach-

ers (i.e., teaching assistants and the instructor). Indeed, we found

that our 24/7-Discord approach led to a considerable increase in

the amount of student–teacher interaction versus the approach

used previously, which emphasized in-person o�ce hours and a

question-and-answer forum in Piazza. Moreover, students from un-

derrepresented groups in computer science interacted with teachers

at a rate comparable to other students, and we received consistently

positive feedback from students regarding the approach. We also

made several key observations about when students tended to seek

help, including that they sought help the most between 7:00 p.m.

and midnight, that help seeking spiked right before deadlines, that

students posted the fewest help messages on weekends, and that

students posted signi�cantly more messages during the �rst half of

the course, which emphasized skills assignments, versus the second

half, which focused on team project work.
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1 INTRODUCTION

This experience report describes the use of Discord [29] (a popular

messaging and voice/video calling platform) to deliver round-the-

clock help to students in a remote undergraduate software engineer-

ing (SE) course. The course follows an approach used by other SE

courses in the literature (e.g., [7, 10]), teaching SE principles in the

context of “full-stack” web development—that is, the development

of both client and server software built upon a platform that in-

cludes a web server framework and a database management system.

Students spend the �rst half of the course learning how to develop

full-stack web applications using Ruby on Rails and PostgreSQL,

and during the second half, they work in collaborative teams to

build Rails-based web applications.

Help from a teacher (i.e., a TA or instructor) can bene�t stu-

dents in the course considerably. Throughout both halves of the

course, there are numerous technical challenges that students may

encounter, such as di�culties maintaining a working development

environment, subtle bugs in their code, uncertainty about how to

use unfamiliar code libraries and APIs, and questions about how

to implement desired functionality. Often, the most e�cient and

most educationally bene�cial way to address these challenges is

to get help from a teacher. For example, the teacher may not only

help the student solve their problem, but they may also provide

additional helpful feedback and coaching (similar to that found in

cognitive apprenticeship [5]). Teachers may also bene�t from such

help interactions with students, for example, by adding to their

pedagogical content knowledge or by inspiring improvements to

their instructional materials.

Despite the potential bene�ts of teacher help, the amount of

help that students have tended to receive in the course has always

seemed lacking. Prior iterations of the course were held in person,

and students were o�ered two main options for receiving help. One

option was to come to the teachers’ o�ce hours, which were typi-

cally held immediately following class or by special appointment.

The other option was to use the question-and-answer system, Pi-

azza [31], to post questions to an online help forum. Based on our

prior experiences, only a few students would ever come to o�ce

hours, and based on Piazza’s usage statistics, fewer than half of the

students ever posted a message in Piazza.

Re�ecting on this under-utilization of teacher help, we identi�ed

two key barriers that may be to blame. One barrier pertains to

the accessibility of in-person help. Although we carefully schedule

the regular o�ce hours so as not to con�ict with any other CS

courses, those times may still be undesirable to students because,

for example, they may have some other scheduling con�ict, or the

times that they need help may not coincide with when the o�ce

hours are o�ered. Another barrier pertains to the communication
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features and response time associated with Piazza. Piazza o�ers

only text messaging (no voice or video), and some problems may be

di�cult to diagnose and explain via text only. Moreover, although

the teachers always make an e�ort to respond to student posts in

a timely fashion, there are certain times of the day when they are

typically unavailable, such as late in the evening and at night.

To address these barriers, we tried a new approach for delivering

help with two key aspects: (1) the use of Discord for communication

with students and (2) 24/7 availability of a teacher to respond to help

requests. We chose Discord, because it o�ers a rich set of features

for various modes of interaction with students. It has text-forum

features that can be used for asynchronous as well as synchro-

nous texting. Unlike Piazza, it also has features for voice/video

communication and for screen sharing. We particularly valued the

addition of these features, because we aimed to use Discord as a

replacement for in-person o�ce hours, which were disallowed due

to the COVID-19 pandemic. It is fair to note that other platforms

exist with features similar to those of Discord (e.g., Slack [32] and

Campuswire [4]); however, we went with Discord, because it met

our needs, we were familiar with how to use it, and we were aware

that many undergraduate students were already Discord users. To

provide 24/7 availability, we added two additional TAs whose main

responsibility was to monitor Discord and respond to help requests.

These TAs arranged their schedules to cover all hours of the day

and all days of the week.

In applying our 24/7-Discord approach to help delivery, we

sought to achieve two key goals:

(1) to increase the amount of help that students receive from

teachers and

(2) to better understand when students tend to seek help.

Additionally, understanding the e�ectiveness of our approach for

students from underrepresented groups in CS [17] was a key concern.

Such students often encounter barriers that are unexpected to even

well-meaning teachers (e.g., [28]), so it is important to evaluate

educational interventions for their impacts on those students.

2 BACKGROUND AND RELATEDWORK

2.1 Help-Seeking Behaviors of CS Students

Our primary interest in this work is helping students with coding

problems, and studies have shown that such technical help is indeed

the type that CS students seek most. For example, studies have

reported this trend in introductory CS courses [21, 26] as well as in

a web development course [19].

Prior studies have also revealed trends in when CS students seek

help. Numerous studies have found a tendency among CS students

to procrastinate on their work [1, 11, 12, 18, 22, 23], thus leading to

spikes in help seeking right before deadlines [21]. Regarding the

times of day that students will tend to seek help, one study [33]

investigated when CS1 students worked, and identi�ed four chrono-

types (patterns of when one tends to be active during the day). The

“evening” chronotype (active 8:00 p.m. to midnight) was least com-

mon among U.S. students (15%), whereas the “napper” chronotype

(active in the morning and from late afternoon to late evening)

was most common (40%). Moreover, only 1% of activity occurred

between midnight and 5:00 a.m. Chronotype was also a predictor of

success, with evening students tending to have lower exam grades.

Prior work has also identi�ed the accessibility of help as an im-

portant concern. For example, in one study comparing help from a

human tutor versus an intelligent tutoring system (ITS), students

reported that accessibility was a key positive aspect of the ITS [20].

Improving students’ access to teachers was also a key considera-

tion of Malan’s virtualized o�ce hours [15]; however, he used the

now-deprecated Elluminate system [30] for communication, and

reported persistent issues with long wait times to receive help.

2.2 Discord and Slack in CS Education

Discord is a communication platform that includes features for text

messaging and voice/video calling [29]. In Discord, a server is a

virtual space that can be created for a community of users (in our

case, the teachers and students a�liated with a course). A server

can contain text channels and voice channels. A text channel enables

users to communicate by posting text messages, and a voice channel

enables users to communicate via video calling and screen sharing.

To facilitate �nding and navigating channels within a server, they

can be organized into categories. Discord provides a wide range

of access control options—for example, membership to a server

can be open to anyone or can be by invitation only, and access

to categories and channels can be restricted to speci�ed users or

groups of users.

Because Discord is relatively new (originally released in 2015,

with video calling and screen sharing added in 2017), there have

been only a few works to date that report on its use in CS education.

Others have reported using Discord for a variety of purposes, includ-

ing for community building [16, 27], as a virtual classroom [6, 27],

for student collaboration and teamwork [13, 14], and for online tu-

toring [16]. However, only a few results have been reported that are

relevant to our goal of delivering help to students. In one study [14],

68% of students in a CS course reported that Discord helped team

members in assisting each other; however, the teamwork did not in-

volve coding, and help from instructors or TAs was not mentioned.

Another study on the use of Discord for tutoring and community

building reported high utilization of Discord among students and

positive feedback from students on Discord [16]; however, the ex-

tent to which these results were applicable to the delivery of teacher

help was not clear.

Slack [32] is a systemwith text-messaging features similar to Dis-

cord’s that has also been used in CS education. In one particularly

relevant study [25], Slack was used for communication among stu-

dents and instructors in a software architecture course. The study

found that 79% of students in the course reported that Slack helped

them get help from teachers or other students quickly. This result

bodes well for our approach, which further adds 24/7 availability

of expert helpers, unlike the prior work.

2.3 Piazza in CS Education

Piazza, the system used previously in our course to provide online

help, has also been widely used to deliver help to students in CS

education. Although Piazza lacks video chat and screen sharing,

it does provide a question-and-answer (Q&A) forum, with many

features that overlap Discord’s text messaging features. The main

di�erences between the messaging functionality provided by Piazza

versus Discord might best be characterized by the di�erences in
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their high-level user interaction designs. Discord’s text messaging

features aim mainly to support informal discussions, whereas Pi-

azza’s Q&A features are a bit more formal, aiming to get users to

produce high-quality reusable documentation that includes a clear

and detailed question along with one or more equally clear and

detailed answers. This tension between informality of user interac-

tion versus production of reusable documentation is perhaps the

key di�erentiator between the features of Discord and Piazza.

Perhaps because of Piazza’s slightly older age (�rst wide release

was in 2011) and its focus on education, more has been studied and

reported about its uses in CS education than has been for Discord.

Piazza has been described as a invaluable tool for CS educators [9],

although some have mentioned issues with getting students to use

it [8]. Engaging underrepresented students has been reported as

a bene�t of Piazza, with one study [24] �nding that women post

more questions on Piazza than do men. The study also noted the

potential importance of being able to post anonymously, as women

made greater use of that option than did men. Although anonymous

posting was available in our prior deployments of Piazza, it was

not an option in our Discord deployment. Thus, we thought it

important to check for any potential issues with how students from

underrepresented groups engage with Discord. The level of student

engagement in Piazza has also been found to be important, with

two studies [2, 26] �nding that greater engagement in Piazza tended

to predict higher grades. Unfortunately, in our prior experiences

with Piazza, student engagement tended to be low, and thus, we

were motivated to try our new 24/7-Discord approach in the hopes

of increasing engagement.

3 24/7-DISCORD APPROACH

3.1 Discord Con�guration

To deliver help to students, we con�gured our Discord server with

several di�erent channels to provide di�erent types of help. For

technical help (e.g., coding-related bugs and questions), we pro-

vided a text channel, #help-help-help. This channel was by far

the most used by students seeking help, and it was generally the

�rst place that students would go for help. For non-technical help

(e.g., questions about course policies and instructions), we provided

another text channel, #questions-non-technical. Although our

intent was keep the di�erent types of questions separated using

these channels, students posted a number of technical questions to

the #questions-non-technical channel anyway.

For help interactions using video calling and screen sharing, we

created three “help rooms.” Figure 1 illustrates how each help room

was con�gured. The voice channel was primarily used as a way for

the teacher to talk to the student via telephony and, if necessary, for

the student to share their screen with the teacher. The help room’s

text channel was primarily used as a sort of virtual whiteboard,

enabling the student and teacher to conveniently share text and

images.

In addition to delivering help, we also con�gured Discord to

support other aspects of the course. There were several special-

ized text channels: #announcements for the instructor to broad-

cast announcements to the class, #feedback-on-the-course for

gathering and discussing students’ feedback, and #general for mis-

cellaneous comments and discussion. There were also a number

Figure 1: Example help room, each of which contained a

text channel (#text) and a voice channel (voice), which sup-

ported video calling and screen sharing.

of special-purpose “rooms,” each with a text channel and a voice

channel, similar to the help rooms. A “lecture hall” room was used

to hold course lectures. Each student team had their own “team

room” that they used to hold meetings and work collaboratively.

Finally, there was an “instructors-only room” that was visible only

to the instructor and teaching assistants.

3.2 Teachers’ Round-the-Clock Schedule

Three teachers a�liated with the course provided help to students

using Discord (1 female, all White). The �rst and second authors

were teaching assistants and were responsible for providing most

of the help to students in Discord. The third author was the course

instructor and also provided some help to students in Discord.

The two teaching assistants arranged their schedules, so at least

one of them would be available at any given time during the week.

In particular, one of them covered late morning through evening

(roughly 8:00 a.m. to 10:00 p.m.), and the other covered late after-

noon through early morning (roughly 3:00 p.m. to 8:00 a.m.). During

these periods, each of them kept watch for Discord noti�cations,

and they made it a point to respond to any student messages as

quickly as possible (often immediately and generally in no more

than 10–15 minutes). Additionally, the course instructor would

sporadically provide help to students, mostly on weekdays during

working hours.

4 COURSE EXPERIENCES

4.1 Course Context

The software engineering course lasted roughly 14 weeks. The �rst

7 weeks emphasized training the students in full-stack web develop-

ment using Ruby on Rails and PostgreSQL. Each week, student were

tasked with completing a skills assignment that involved three parts.

First, the students performed an active reading of a set of provided

worked examples, which involved not only reading the worked ex-

amples, but performing the steps on their own computers. Second,

the students completed a low-stakes practice test in which they were

presented a task that was essentially isomorphic to tasks covered in

the worked examples. Third, the students recorded an explanation

video in which they performed yet another isomorphic task while

explaining what they were doing and why as they performed each

step. The last 7 weeks of the course involved a collaborative team

project in which the students worked in 3- to 4-person teams to

develop a web app for a customer (a role played by another student

in the course). The �rst 3 weeks of the project were devoted to

initial planning, design, and setup and was followed by two 2-week
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Figure 2: Number of Discord posts made by each student.

development iterations in which students did the bulk of the coding.

At the end of each development iteration, each team had to (among

other things) record a video demonstrating their working app. It

was required that, during each development iteration, each and

every member of a team made substantive coding contributions to

the project.

There were 52 students enrolled in the course. Regarding gender,

14 students (27%) identi�ed as female, and the rest identi�ed as male.

Following the NSF’s de�nition [17], 22 students (42%) belonged to

an underrepresented race and ethnicity in computer science (6

Hispanic or Latino, 11 Black or African American, and 5 mixed).

4.2 Usage Analysis Method

To assess the extent to which students received help, we analyzed

the frequency with which they posted messages. In the case of

Discord, we analyzed a log of message-posting events. Piazza, on

the other hand, provided summary statistics regarding the messages

students posted. Unfortunately, we were unable to collect data

regarding students’ voice-channel usage; however, we will discuss

the teachers’ anecdotal observations in Section 5.

4.3 Descriptive Statistics of Usage

Students in the course posted a total of 5105 messages in Discord.

Figure 2 shows the number of messages that each student posted.

The top third of students posted between 103 and 674 messages.

The middle third posted between 21 and 78 messages. The bottom

third posted 19 or fewer messages. The four highest message counts

(489, 521, 534, and 674) were noticeably greater than the others and

were considered statistical outliers.

The three teachers posted a total of 2890 messages in Discord.

The teaching assistants posted 1466 and 1233messages, respectively,

and the course instructor posted 191 messages. For sake of space,

we won’t report further data on the teachers; however, their activity

data (e.g., when they posted messages) is strongly correlated with

the students’ data, as would be expected.

4.4 Comparison with Prior Semesters

As shown in Figure 3, students posted considerably more help

messages during the semester in which round-the-clock help via

Discord was available versus prior semesters in which help was

Figure 3: Number ofmessages students posted using Discord

in Spring 2021 versus Piazza in prior semesters.

24/7 Discord, Spring 2021: # = 52," = 98.2, (� = 150.3

Not-24/7 Piazza, Fall 2019: # = 35," = 1.5, (� = 3.1

Not-24/7 Piazza, Spring 2019: # = 27," = 2.0, (� = 5.7

Not-24/7 Piazza, Fall 2018: # = 52," = 1.0, (� = 1.8

o�ered during more limited hours via Piazza. Indeed, the di�er-

ence between the 24/7-Discord group and each of the Not-24/7–

Piazza groups was statistically signi�cant, with a C-test reporting

? < 0.0001 for each comparison. The di�erences between the 24/7-

Discord semester and the Not-24/7–Piazza semesters are particu-

larly striking when we consider the number of students who posted

any messages at all. During the 24/7-Discord semester, nearly every

student in the course posted at least one message (47 out of 52,

90%), whereas during the each of the Not-24/7–Piazza semesters,

less than half of the students ever posted a message (F19: 13 out of

35, 37%; S19: 11 out of 27, 41%; F18: 20 out of 52, 38%;).

4.5 Usage by Underrepresented Groups

As Figure 4 shows, there was little di�erence in the number of

messages that students who belonged to underrepresented groups

in computer science posted in Discord versus the number posted

by other students. Indeed, no statistical di�erence was detected

between any underrepresented group and the rest of the class (for

each C-test, ? ≥ 0.2).

4.6 When Students Sought Help

4.6.1 Times of Day. Figure 5 shows when during the day students

sought help. The peak times were between 7:00 p.m. and midnight,

which account for nearly half of all messages posted (47%). Another

signi�cant period of activity was between midnight and 5:00 a.m.,

which accounted for nearly one-�fth of all messages (18%) Morning

(5:00 a.m. to noon) was the least-active part of the day, accounting

for less than one-tenth of all messages (8%). The course met on

Tuesdays and Thursdays from 2:40 p.m. to 4:05 p.m., which may

explain the uptick in messages between 3:00 p.m. and 5:00 p.m.

4.6.2 Days of the Week. Figure 6 shows how much help students

sought on each day of the week. As the �gure shows students posted

themostmessages on Tuesdays,Wednesdays, and Thursdays. Those

three days accounted for over 70% of all the messages students
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Figure 4: Number of messages posted by students who were

from various underrepresented groups in computer science

versus those who were not members of those groups.

URM:" = 75.7, (� = 89.6; Not URM:" = 114.6, (� = 182.3.

Female:" = 65.2, (� = 77.9; Male:" = 110.3, (� = 168.6.

Figure 5: Number of messages students posted in Discord

during each hour of the day.

Figure 6: Number of messages students posted in Discord on

each day of the week.

posted. In contrast, the weekend days, Saturday and Sunday, were

the slowest, accounting for only 11% of all messages.

Figure 7: Number of messages students posted in Discord

during the �rst half versus the second half of the semester.

1st Half:" = 61.4, (� = 83.5; 2nd Half:" = 36.7, (� = 89.9.

4.6.3 Parts of the Semester. As Figure 7 shows, students posted

noticeably more messages in Discord during the �rst half of the

semester, when they were working on the skills assignments, versus

the second half of the semester, when they were focused on the

team software project. This di�erence was statistically signi�cant

(paired C-test: ? = 0.04). Indeed, the number of messages students

posted during the �rst half of course (3195) was 40% greater than

the number they posted during the second half (1910)—a di�erence

of 1285 messages. Moreover, roughly two-thirds of students (67%)

posted fewermessages during the second half of the course, whereas

less than a quarter (23%) posted more messages during the second

half (with 10% posting the same number of messages during the

�rst and second halves).

5 TAKEAWAYS AND DISCUSSION

5.1 24/7-Discord Approach Exceeded Goals

5.1.1 Increased Student–Teacher Interaction. Overall, the amount

of help students received using our 24/7-Discord approach far ex-

ceeded that of prior semesters using Piazza with more limited

teacher availability. The magnitude of the increase in student posts

was particularly noteworthy (recall Figure 3)—for example, 90% of

students posted a help message in Discord versus less than 50%

during prior semesters using Piazza. Furthermore, two-thirds of

the students posted 20 or more messages in Discord. Considering

the prior work showing a positive correlation between student

engagement in help forums and course success [2, 26], we found

this level of engagement to be very encouraging.

5.1.2 E�ective for Underrepresented Groups. An important concern

when introducing a new educational intervention is the e�ect it will

have on underrepresented groups, and our 24/7-Discord approach

seems to have worked equally well for all types of students. We

found no noticeable di�erence in the rates of posting between

students from underrepresented groups and the other students

(recall Figure 4). The only caveat to this observation is that, if

females tend to post at a higher rate than males when they are

able to post anonymously (as reported in [24]), then it is possible

that our female usage was slightly depressed, making it more equal
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to the posting by males. Whether adding an anonymous posting

option in Discord would increase posting by females is a question

that would need to be addressed in future work.

5.1.3 Positive Feedback from Students. We were surprised and en-

couraged by the high volume of positive feedback we received

from students in the course. We received student feedback from

two main sources: a special Discord channel for providing and

discussing feedback (not anonymous) and the student evaluation

of teaching survey administered by the university (anonymous).

Although our 24/7-Discord approach to help delivery was not the

only aspect of the course that students liked, they mentioned the

approach in many of their comments. In particular, several students

speci�cally mentioned liking Discord, for example:

“discord was extremely helpful this semester”

“i will say that. Discord is a far better platform than zoom

or any other alternative. Even when you go back to campus

you should still create a discord server for your courses.”

However, even more students commented favorably about the avail-

ability of round-the-clock help, for example:

“katie and je� are the best TAs ive ever had in a class. Maybe

its because of discord with them being so easily accessible,

but jeez they’re great.”

“I couldn’t agree more about the TAs. I can literally reach

them anytime of the day and any day of the week.”

“thankfully the TAs were ready basically 24/7 to help me

when I needed the assistance”

Furthermore, students responded very positively to this Likert-style

question from the university’s teaching evaluation survey: “I had

an opportunity to ask questions in or outside of class” (" = 4.89

out of 5, # = 36).

5.2 When Students Sought Help

5.2.1 Late Evening/Nigh�ime Was Peak Time. By far, the peak time

for students to post help messages was late evening and at night

(recall Figure 5). For example, 65% of messages were posted between

7:00 p.m. and 5:00 a.m, with 47% coming between 7:00 p.m. and

midnight. Interestingly, our results somewhat contradict those from

a prior study [33] in which only 1% of student activity occurred

between midnight and 5:00 a.m.—in contrast, 18% of student posts

in our course happened during those hours. It remains an open

question as to why this discrepancy occurred.

5.2.2 Spikes Right before Deadlines. As described in Section 2.1,

numerous prior studies have found a tendency among CS students

to procrastinate on their work until right before deadlines, and

our students appear to have been no di�erent. In particular, the

spikes in message posting activity on Tuesdays, Wednesdays, and

Thursdays (recall Figure 6) likely occurred because those were the

days on which most deadlines fell. Anecdotally, the teachers can

con�rm this assertion, recalling noticeable increases in demand for

help just before deadlines.

5.2.3 Less Activity on Weekends. We were somewhat surprised by

the reduced message-posting activity on weekends (recall Figure 6).

We had rather assumed that undergraduate students busy with

multiple courses would tend to use weekends to catch up on coding-

intensive assignments that tend to require considerable e�ort and

concentration; however, this did not appear to be the case for most

students, with only 11% of messages being posted on the weekends.

5.2.4 Fewer Posts during the Project. There was a noticeable de-

crease in student help posts between the �rst half of the course,

which focused on weekly skills assignments, and the second half,

which focused on collaborative development work (recall Figure 7),

and we have a few ideas as to why that might have been. Anecdo-

tally, the teachers observed that when problems were more well

structured, as they were during the �rst half of the course, stu-

dents were more able to explain their problems and to understand

the answers that the teachers provided using only text messaging.

However, for problems that were more open ended, as they were

during the project portion of the course, students preferred to use

voice calling and screen sharing to explain their questions and to

receive the teachers’ answers. Because we were unable to collect

data on voice-channel usage, our results may have missed this in-

crease in help being delivered on those channels. There are also a

number of potential reasons why students’ need for teacher help

may have simply decreased during the second (team-project) half

of the course: general learning e�ects, receiving help from team-

mates instead of teachers, and fewer deadlines during the project,

so procrastinating students may have had fewer windows of time

where they were actively working.

6 CONCLUSION

In this experience report, we described the use of an approach to

delivering round-the-clock help to students in a remote software

engineering course using Discord. The approach exceeded our ex-

pectations for increasing the amount of help students in the course

receive from teachers. Moreover, students from underrepresented

groups interacted with teachers as much as other students, and we

received consistently positive feedback from students regarding

the approach. In applying the approach, we also learned that stu-

dents tended to seek teacher help the most during late evening and

nighttime, right before deadlines, and during the �rst half of the

course.

Looking to the future, more research would be needed to address

some limitations of our 24/7-Discord approach and of our �ndings

about it. For instance, a key challenge in applying our approach

is its demand on human resources (i.e., teachers)—in particular, it

requires many hours of teacher time, far exceeding the 20 hours per

week that a single TA typically works. One possible solution would

be to focus on making help available during the peak times—for

example, between 7:00 p.m. and midnight (or later) based on our

�ndings. Another possible solution would be to pool TAs by sharing

them across courses, similar to Campbell and Craig’s drop-in help

centre approach [3]. Future studies would also be needed to disen-

tangle the relative impact of Discord versus the 24/7 availability of

teacher help, to better understand students’ usage of voice/video

features for receiving help (for which we were not able to collect

data), and to investigate the extent to which our �ndings generalize

(after all, this was an experience report regarding a single course).

In conclusion, our strong results provide compelling motivation

for future research on our 24/7-Discord approach and other such

approaches for improving the quality and quantity of teacher help

that students in technically challenging CS courses receive.
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