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ABSTRACT
One-on-one help from a teacher is highly impactful for students,
yet extremely challenging to support in massive online courses
(MOOCs). In this work, we present TeachNow: a novel system that
lets volunteer teachers from anywhere in the world instantly pro-
vide 1:1 help sessions to students in MOOCs, without any schedul-
ing or coordination overhead. TeachNow works by quickly finding
an online student to help and putting them in a collaborative work-
ing session with the teacher. The spontaneous, on-demand nature
of TeachNow gives teachers the flexibility to help whenever their
schedule allows.

We share our experiences deploying TeachNow as an experimen-
tal feature in a six week online CS1 course with 9,000 students
and 600 volunteer teachers. Even as an optional activity, TeachNow
was used by teachers to provide over 12,300 minutes of 1:1 help
to 375 unique students. Through a carefully designed randomised
control trial, we show that TeachNow sessions increased student
course retention rate by almost 15%. Moreover, the flexibility of our
system captured valuable volunteer time that would otherwise go
to waste. Lastly, TeachNow was rated by teachers as one of the most
enjoyable and impactful aspects of their involvement in the course.
We believe TeachNow is an important step towards providing more
human-centered support in massive online courses.

CCS CONCEPTS
• Human-centered computing → Interaction design; Collab-
orative and social computing systems and tools.
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1 INTRODUCTION
One-on-one live help from a teacher is one of the most powerful
and authentic learning experiences. Research has shown that this
type of interaction has profound impacts on student understanding
[5, 6, 12], increased identity formationwith the subject, and a deeper
sense of belonging [10, 28].

However, scaling this kind of support to tens-of-thousands of
students in massive online courses (MOOCs) has always seemed
daunting. The obvious problem is finding enough teachers. Fortu-
nately, notable progress has been made on this front by leveraging
online volunteer teachers [16, 28]. For example, MOOCs like Code
in Place consistently recruit thousands of volunteer teachers each
year to take on supportive roles such as teaching group section or
answering discussion forum questions [28]. Could these volunteers
also be used to provide 1:1 help to students of the course?

1.1 The challenges of 1:1 help at scale
While volunteers solve the scale problem, there remain several key
challenges in leveraging them for 1:1 help.

Complex coordination. Volunteer teachers are a decentralised
workforce, potentially distributed across 100+ countries and 24
timezones. The students in massive online courses are similarly
dispersed. This makes even the simple task of coordinating a time
for 1:1 help difficult. Any time wasted in coordinating a meetup
foregoes valuable minutes that could be used helping a student.

Teacher time is sporadic and unpredictable. Much of the free
time volunteers have to help students is scattered throughout the
week, sometimes in fragmented intervals of 20minutes. Approaches
for 1:1 help that require pre-scheduling sessions often fail to capture
these valuable chunks of time.

Pitfalls of students seeking help. In existing approaches to 1:1
help, such as office hours, students are responsible for seeking out
help. This requires the motivation to write down their confusion,
find a scheduled time, andwait in a queue for help. Themoment they
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A volunteer teacher has 20 
mins of spare time and 
initiates a TeachNow session.

Our system finds students who are 
currently working on an assignment and 
offers them 1:1 help one at a time, until 
someone accepts.

The student and the teacher are 
placed into a virtual room with 
shared IDE and video.

1 2 3

Teacher

Figure 1: A volunteer teacher initiates the TeachNow process whenever they have spare time. She presses a button and the
system finds available students working on assignments at that moment. Students are nudged one by one with an offer for a
1:1 session with the volunteer until a student accepts. It takes less than 5 minutes for a match to be found. Once the student
accepts, the student and volunteer teacher are put into a virtual 1:1 session.

receive help could be days after losing the mental context of their
original problem [19]. Moreover, long wait times and overcrowded
office hours can make students more frustrated.

Compounding this issue, constant, readily available help can
cultivate a dependency known as “learned helplessness” [9] – a
habitual reliance on seeking help that can impede the learning
process. Learned helplessness may condition students to avoid
attempting tasks independently, leading them to depend heavily on
these office hours for problem-solving assistance instead of tackling
the work by themselves.

1.2 Our key insight
How can we design a system that enables volunteer teachers to
effectively provide 1:1 help in MOOCs? Such a system should makes
optimal use of teacher availability, avoid overpromising and disap-
pointing students, and provide in-context help to students when
they are actively doing work.

Our key insight is to move away from a model where students
seek help during allotted times (demand-side), to instead giving
teachers the ability to initiate 1:1 help (supply-side).

What if a teacher could offer 1:1 help at any mo-
ment, whenever their schedule allowed for it,
and we could quickly find a student for them to
help?

In this paper, we present TeachNow: an on-demand system that
let’s a volunteer teacher instantly provide 1:1 help to a student
in a massive online course. When a teacher initiates a TeachNow
session, our tool looks for a student who is actively working on an
assignment and offers them 1:1 help. If the student declines, our
system tries another person. When a student accepts, the teacher
and student are automatically placed into a shared virtual space

with live video/audio/chat and a shared editor to collaborate on
(Figure 1).

TeachNow gives teachers the flexibility to provide 1:1 help at any
time, without any scheduling or coordination overhead. This allows
them to channel fragmented moments of their time into helping
students.

1.3 Main contributions
We highlight the main contributions of our paper.

(1) We implement a technically challenging, production-level
system that enables instantaneous, teacher-initiated 1:1 help ses-
sion in massive online courses. TeachNow could be integrated as a
general feature in most massive online courses (Section 3).

(2)We deploy TeachNow in a real MOOC with 9,000 students and
600 volunteer teachers from across the world. Even as an optional
feature, our system was used to provide 12,300 minutes of 1:1 help
to over 375 unique students (Section 4).
(3) Through a carefully design randomised control trial (RCT),

we show that a single 1:1 help session increases student course
retention rates by 15%. Moreover, we find strong evidence that the
teacher-initiated aspect of TeachNow captures valuable volunteer
time that would otherwise go to waste (Section 5).
(4) Through qualitative surveys and interviews, we show that

both students and teachers find TeachNow to be one of the most
gratifying and impactful aspects of the course (Section 5).

2 BACKGROUND AND RELATEDWORK
One-on-one help. Receiving personalised, 1:1 help from an ex-

pert is known to be one of the most effective educational inter-
ventions a student can receive [6, 10, 12, 28]. As early as the 80’s,
Bloom [5] showed that this kind of support helped students perform
almost two standard deviations above regular students. As a result,
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providing something akin to 1:1 help at the scale of massive online
courses has been a holy grail in education research.

AI Tutors. Several compelling attempts have been made to
tackle this problem. One branch of research leverages advances in
Artificial Intelligence (AI) to support students as a human would
[1, 14, 15, 18, 26, 27, 30, 34, 36]. While some of these results are
powerful and helpful to students, they do not provide human con-
nection to learners and are not as effective as humans at providing
this 1:1 support. Notably, they lack the essential socio-psychological
factors present in interaction with a human expert that are crucial
to student learning and motivation [2, 3, 32]

Peers and Volunteer Teachers to Support Learning. A recent
string of work has rallied under the umbrella of “human-centered
learning at scale”: how can one leverage humans to provide support
to learners at scale? Famous explorations in this area include the
vast literature on peer teaching [13, 29, 35], feedback [21–23, 33],
and collaboration [4, 7, 11, 31] in MOOCs.

More recently, investigations have explored creative ways to
scale student-teacher interactions inMOOCs. One example, Codeop-
ticon [17], is a tool designed that allows the teacher to effortlessly
monitor 12 students at a time and initiate a chat session with any
of them at any given time.

Another example is the Code in Place MOOC [28] which enlists
1,000 volunteer teachers who have experience with the course
material to teach weekly discussion sections to groups of 10-12
students.

A key insight from these approaches is that the scale problem
can be solved with people: in other words, the number of quali-
fied people who can support learners is roughly proportional to
the number of learners. TeachNow capitalizes on this key insight,
utilizing volunteer teachers to provide teacher initiated one-on-one
assistance to students in large-scale online courses.

3 TEACHNOW
We present TeachNow: a first-of-its-kind tool designed to enable
teachers to provide one-on-one help sessions to students whenever
the teacher has free time, without any scheduling or coordination
overhead.

We walk through the interface and usage of our tool with a
concrete example: Sierra is a volunteer teacher in the online course.
She finds herself with 20 minutes of free time and wants to use it
to help students.

Step 1: Teacher initiates a TeachNow session. Sierra navigates
to the course home page and clicks the the button to initiate a
TeachNow session. A waiting screen pops up while she waits for a
match.

Step 2: Finding a student to help. Once a session has been
initiated, our system looks for an appropriate student to offer 1:1
help to. We look for students who are (1) online within the past
minute, (2) actively working on a homework problem in the IDE,
and (3) have not been offered help recently in the past 24 hours. We
call the set of students that satisfy the above criteria the nudgable
students. From this nudgeable set, our algorithm randomly selects
one student for a 1:1 help session.

Step 3: Help offered to student. Thomas is the student who
is randomly selected. He is working on his assignment in the in-
tegrated development environment (IDE) [20] when he receives a
popup notification offering help from a volunteer teacher.

Thomas has 30 seconds to accept or reject the offer, otherwise
the nudge is automatically rejected. If Thomas does not want to
meet, he can click “Not now.” In this case, we go back to Step 2 to
find another student to nudge.

We nudge students one at a time to ensure a teacher is always
available when a student accepts the offer. If Thomas agrees to the
session, both Sierra and Thomas will receive a notification linking
to their 1:1 session page.

Step 4: Virtual 1:1 Help. Once they click to join, Sierra and
Thomas are each given a chance to set their audio and video prefer-
ences. They are then directed to a collaborative space with an IDE
showing Thomas’s code from the assignment he is working on (Fig-
ure 1). The interface includes a live video stream and a chat option.
Both participants can view and run the code, but only Thomas can
make edits.

Sierra’s job is to help the student if they have questions, or check
in on his general progress and experience with the course.

Step 5: Post-session. After the 1:1 session ends, Thomas is
prompted with the option to thank his volunteer teacher. If he
wishes, he can also leave a personalised message of appreciation,
which we use as a signal on how the student’s session went. Note
that we did not share the student message text with volunteer sec-
tion leaders right away as we wanted to verify that everything
written and sent was appropriate and kind.

At the end of the session, Sierra is prompted to evaluate the
session by rating her experience and providing any additional com-
ments. She also gets to see an aggregated count of the gratitude
she has received from her TeachNow sessions.

4 DEPLOYING TEACHNOW IN A MASSIVE
ONLINE COURSE

We deployed TeachNow in a real massive online course on intro-
ductory programming, with around 9,000 students enrolled from
all over the globe. The course ran synchronously for 6 weeks and
involved watching lecture videos, doing readings, weekly program-
ming assignments, and a final exam. The course also enlisted 600
volunteer teachers who were responsible for teaching a weekly
section (1 hour/week) and answering questions on a discussion
forum (1 hour/week).

We deployed TeachNow as an experimental, opt-in feature for
volunteers to use from the second week of the course. All volunteer
usage of the tool was entirely optional.

4.1 Overview and Usage
Table 1 presents a summary of how TeachNow was used by volun-
teer teachers. Despite being an optional activity, over 15% of the 600
volunteer teachers used our system to provide a collective 12,300
minutes of 1:1 help to 375 unique students. Notably, 80% of the
volunteer teachers who had a TeachNow session returned to use the
tool again. We also found sustained usage of TeachNow throughout
the course (Figure 2), with a clear cyclic usage pattern.
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Statistic 𝑛

Volunteer Teachers
Number who tried TeachNow 102
Number of tickets initiated 679
Number of tickets accepted 411
Median number of tickets per volunteer 4

Students
Number of unique students nudged 1056
Number of unique students helped 375

Table 1: Summary statistics of TeachNow sessions.

In a typical TeachNow session, a volunteer teacher would check
in with a student to identify any specific learning obstacles, pro-
vide personalised assistance with programming assignments, or
revisit key concepts from lectures. These sessions also doubled as
community forming social interactions, creating opportunities for
participants to connect with volunteers from around the globe.

In terms of safety, each TeachNow session was recorded with the
explicit consent of participants. Additionally, we provided a report-
ing mechanism for both students and teachers to communicate any
incidents. Throughout the course, we did not receive any reports of
inappropriate behaviour or negative interactions with TeachNow.

4.2 Example stories of TeachNow
We share some select examples of TeachNow sessions that occurred
during the 6 week course.

Thailand. The professor of the course tried TeachNow and
matched with a student in Thailand, surprising them with the
unique opportunity to directly meet the professor. They discussed
the bugs in the student’s program and the instructor got to hear
first hand from students about how the course was going.

Brazil. One teacher matched with a 32 year old student in
Brazil. The student didn’t need help but just wanted to talk about
the course. The two discovered a shared passion for languages and
had a tri-lingual conversation in English, Spanish and Portuguese.

USA. A teacher in California matched with a 45 year old student
in New Jersey. Early in the session, the student shared he was
inspired to take the course to retrain and pursue a job in CS, but
that he was struggling a lot with the course material. In the session,
the teacher clarified some fundamental misunderstandings, which
helped clear the way for the student to tackle the problem.

5 HOW IMPACTFUL IS TEACHNOW?
Given the large-scale nature of the MOOC setting, we designed
several experiments to quantitatively understand the impact of
TeachNow on students and teachers. Each subsection outlines a
different finding, along with evidence to support the claim.

5.1 A single TeachNow session significantly
increases student retention.

In the context of massive online courses, an essential indicator for
learning is student progression through the course. MOOCs are
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Figure 2: TeachNow sessions over the weeks in the course,
starting fromWeek 2.

notorious for high dropout rates (≈ 95% by the end of the course)
[8], so strategies to retain students are extremely valuable.

5.1.1 Experimental setup. We measured course progress as the
percentage of all assignments completed by the learners, where
completion was determined using automated unit tests. We also
computed “retention”, which was the fraction of learners who were
still active in the course by a certain day.

To measure the causal impact of TeachNow sessions on students,
we designed a randomised control trial (RCT). From the start of
Week 2 to the end ofWeek 3, only a random subset of 35% of students
were eligible to be nudged for TeachNow help. Everyone else was
in a restricted group which would not be offered 1:1 help by our
system1. For each TeachNow session that occurred during this time,
we carefully constructed a control group via propensity matching.
At the exactmoment a student accepted help for a TeachNow session,
we found a set of “counterfactual” students to compare her with.
Specifically, we looked at all other users who were nudgable in
that instant (i.e online and on the IDE) but happened to be in the
random restricted group. From this group, we filtered to students
who were working on the same assignment as the helped student
and were within ±1% of this student’s course progress. This control
strategy ensured we made fair comparisons between each student
who was helped and other students in the course.

5.1.2 Results. We compared the average course progress between
the students who received TeachNow help and the propensity con-
trol group, starting from 3 days before the session to 15 days after
the session (Figure 3 (top)). As expected, on days prior to the ses-
sion, there was no significant difference. However, within a day of
a TeachNow session, the helped group started performing signifi-
cantly better than the control group in terms of course progress.

These results indicate that students who received a single Teach-
Now session had a sustained 40% higher course progression than
the control group. Further investigation revealed that the primary
cause for this difference was “dropout”: once a student quit, their

1At the end of Week 3, eligibility was extended to the all students.
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Figure 3: Student course progress and dropout impacted by a
TeachNow session.

stagnant progress would drag down the average course progress
for all future days. Figure 3 (bottom) shows how a week after a
TeachNow session, almost 30% more students in the control group
drop out compared to those who had TeachNow sessions. We be-
lieve this significant effect can be attributed to the proven benefits
of 1:1 help and also the motivational boost that comes from the
personalised attention from a course staff. These are both aspects
that are often lacking in traditional MOOCs.

We caveat this result with one confound: people’s willingness to
accept an offer for 1:1 helpmight be correlatedwith their excitement
for the course, which in turn affects likelihood of dropout. The fact
that the differences in Figure 3 are not significant for days before
the session mitigates this, but it could have a small impact.

5.2 TeachNow captures volunteer teacher time
that would otherwise go to waste

One of the key ideas behind TeachNow was to allow teachers to use
fragmented blocks of free time to help students. Without our sys-
tem, we hypothesised that volunteers wouldn’t have a meaningful
alternative activity to pursue during this time.

In order to test this, we looked at instances where a volunteer at-
tempted to do a TeachNow session, but wasn’t able to due to random
chance. This would occur when several students happened to not
want help in that moment. In such cases, we know the volunteer
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Figure 4: TeachNow captures volunteer time that otherwise
goes to waste. Most volunteers who were not able to find a
student to help immediately went offline instead of doing
other teaching activities.

had 20 minutes of free time to spare, since they attempted a Teach-
Now session. How would they spend those 20 minutes instead?
Would they go on to do some other useful activity like answering
questions on the discussion forum or would they immediately go
offline? The latter would signal that they were only willing to spend
their time on 1:1 help for students.

Figure 4 explores exactly this question. The 𝑥-axis represents the
minutes leading up to and after a teacher attempted to use Teach-
Now. The group on the left was unable to match with a student due
to random chance, while the group on the right found a successful
match. Each bar represents the relative proportion of what volun-
teer teachers were doing at that moment in time, as measured by
their webpage location in our logs.

Both groups look identical in behaviour until the moment they
attempt to use TeachNow. For the group able to find a student, the
next 15 to 45 minutes are spent providing 1:1 help. For the other
group however, we see amajority of teachers going offline instead of
doing an alternative activity. The difference between the green bars
on the right and the gray bars on the left is a measure of valuable
volunteer time being captured by TeachNow. This finding suggests
that TeachNow adds notable value by making use of volunteer
teacher time that would otherwise go unseen by students.

5.3 Teachers and students find TeachNow
valuable, gratifying, and meaningful

5.3.1 Teacher Perspectives. We conducted surveys and several
interviews with teachers who used TeachNow to understand how
they viewed this feature. We found that 73% of volunteer teachers
who used TeachNow rated it among their most enjoyable and im-
pactful activities in the course, and 87% of them said they would
recommend TeachNow to their peers.

We also found that TeachNow fostered teacher development
through opportunities for recurrent, ‘on-demand’ teaching experi-
ences. This unique feature presented a novel way for volunteers to
improve their teaching skills with real students. 72% of volunteers
ranked TeachNow as the most or second most impactful course
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activity for their professional development. We share some of the
perspectives on TeachNow that we heard from volunteer teachers
in our interviews:

“Watching instant joy and happy reaction students gave
after having live help was very satisfying.”

“It felt like I was guaranteed to be helping someone, not
just hoping that my fairly quiet section members were
getting something out of the section meeting. ”

“I felt that I was impacting the student directly, and
seeing how they were learning to solve issues with my
support. ”

5.3.2 Student Perspectives. Nearly 80% of students who had
an TeachNow session sent a thank you to their volunteer teacher
afterwards, and 68% of those students felt compelled to also write a
personalised message to the teacher. The messages talk about how
the TeachNow session came just at the right time and helped stu-
dents feel motivated, supported, and connected to the community:

“I was verge on loosing hope of learning Python. This
session gave me the necessary encouragement. You don’t
know how impactful that was!"

“It has kept me pushing, moving forward, and it all
starting to come together for me. Thank you so much
for everything. ".

“It’s quite encouraging to see that I won’t be left behind.
I appreciate your check in.“

Together, these findings suggest that TeachNow is a mutually
beneficial tool, providing a unique platform for ongoing, on-demand
teaching moments. This environment enables teachers to evolve in
their practice while students benefit from the 1:1 support.

6 LIMITATIONS
Intelligentmatching strategies.Occasionally, our systemmatched

volunteers with students who did not actually need help but just
wanted to talk. This was frustrating for volunteers, as manywere ea-
ger to aid students who were struggling. This expectation mismatch
could be addressed with a more nuanced approach to matching.
For example, we tried a strategy where volunteers could explicitly
ask to match with students who were most behind in the course.
A related issue was the student acceptance rate of matches, which
hovered around 24%. Intelligently identifying students to offer help
to which maximise match success is an exciting future direction.

Expanding TeachNow to other MOOCs. While we believe
TeachNow is a general approach that can be used in any MOOC,
there are several challenges. Our deployment was made easier by
already having a vetted set of volunteer teachers. Generalising to
other MOOCs would require a way to onboard these volunteers,
ensure safety, and coordinate expectations. Additionally, there is
a question of the scale necessary for TeachNow to be viable. For
example, with fewer students, teachers might not be able to sponta-
neously find someone to help. Instead we might require our system
to identify periods of high demand and encourage teachers to check
during those times.

Technological and social limitations. Our TeachNow sessions
required students to have a stable internet connection for video calls.
Although we provided a chat-only mode for those with bandwidth
constraints, our observations indicate that these text-only sessions
were not as successful. In addition to technological limitations,
there are social aspects to consider. TeachNow rests on a student’s
willingness to meet one-on-one with a volunteer teacher. This is
effectively an online interaction with an unfamiliar person, which
may be intimidating for students from certain demographics.

7 DISCUSSION
Loneliness and isolation are one of the most pressing challenges
with online education [25]. MOOCs in particular provide little op-
portunity to form social bonds and a sense of community inherent
to traditional educational environments. We believe TeachNow is a
promising approach to bridging this gap. The one-on-one nature
of the system facilitates cross-continent connection with strangers
who have a shared love of learning and teaching. This is a powerful
social activity, and a powerful driver behind its effectiveness on
student retention.

Our design of TeachNow connects volunteer teachers to students
in MOOCs. An exciting future direction is to also allow students
to take on teaching roles through TeachNow. Near-peers have been
shown to be highly effective tutors [35]. Identifying promising
students to take on teaching roles through TeachNowwould increase
the number of people who can be helped, while also reinforcing
the understanding of the student who is teaching [24].

Another exciting feature of TeachNow is as a training ground for
infinite, repeatable teaching practice. While the primary focus of
MOOCs is on student learning, with TeachNow, teachers can also
benefit from the real teaching practice they get by providing 1:1
help to students from across the globe.

As a final observation, the introduction of TeachNow into a global
MOOC is a powerful way to facilitate cross-cultural exchange and
learning. The TeachNow system is more than a one-on-one help tool;
it enables students and teachers to engage with peers from various
cultural backgrounds, promoting much-needed global awareness
and cultural learning.

8 CONCLUSION
We present TeachNow as an exciting path forward for scaling 1:1
help to massive online courses using volunteer teachers. We exper-
imentally show the enormous benefits of TeachNow in increasing
student retention, making effective use of volunteer teacher time,
and fostering a sense of belonging and community in the tradition-
ally isolated virtual world. We believe human-centered real-time
learner support in MOOC settings, with further refinement, has the
potential to revolutionise the way learning is conducted in massive
online courses.

ACKNOWLEDGMENTS
We want to thank TJ Jefferson for his help on establishing a collab-
orative IDE and Jason Ford for setting up collaborative video. We
also thank Sierra Wang for her meticuluous data collection, some
of which we used for our results.



TeachNow : Enabling Teachers to Provide Spontaneous, Realtime 1:1 Help in Massive Online Courses ITiCSE 2024, July 8–10, 2024, Milan, Italy

REFERENCES
[1] Vincent Aleven, Bruce M Mclaren, Jonathan Sewall, and Kenneth R Koedinger.

2009. A new paradigm for intelligent tutoring systems: Example-tracing tutors.
International Journal of Artificial Intelligence in Education 19, 2 (2009), 105–154.

[2] Azad Ali and David T Smith. 2015. Comparing Social Isolation Effects on Students
Attrition in Online Versus Face-to-Face Courses in Computer Literacy. Issues
in Informing Science and Information Technology 12 (2015), 011–020. https:
//doi.org/10.28945/2258

[3] Lorraine M Angelino, Frankie Keels Williams, and Deborah Natvig. 2007. Strate-
gies to Engage Online Students and Reduce Attrition Rates. Journal of Educators
Online 4, 2 (July 2007).

[4] Kwamena Appiah-Kubi and Duncan Rowland. 2016. PEER Support In MOOCs:
The Role Of Social Presence. In Proceedings of the Third (2016) ACM Conference on
Learning @ Scale (Edinburgh, Scotland, UK) (L@S ’16). Association for Comput-
ing Machinery, New York, NY, USA, 237–240. https://doi.org/10.1145/2876034.
2893423

[5] Benjamin S. Bloom. 1984. The 2 Sigma Problem: The Search for Meth-
ods of Group Instruction as Effective as One-to-One Tutoring. Educational
Researcher 13, 6 (1984), 4–16. https://doi.org/10.3102/0013189X013006004
arXiv:https://doi.org/10.3102/0013189X013006004

[6] Mark Carter. 2009. Visible learning: A synthesis of over 800 meta-analyses
relating to achievement.

[7] Hao Fei Cheng, Bowen Yu, Yeong Hoon Park, and Haiyi Zhu. 2017. ProjectLens:
Supporting Project-Based Collaborative Learning onMOOCs. In Proceedings of the
Fourth (2017) ACM Conference on Learning @ Scale (Cambridge, Massachusetts,
USA) (L@S ’17). Association for Computing Machinery, New York, NY, USA,
253–256. https://doi.org/10.1145/3051457.3053998

[8] Isaac Chuang and Andrew Ho. 2016. HarvardX and MITx: Four Years of Open
Online Courses – Fall 2012-Summer 2016. (Dec 2016). Available at SSRN:
https://ssrn.com/abstract=2889436 or http://dx.doi.org/10.2139/ssrn.2889436.

[9] Carol S. Dweck and Nicholas Dickon Reppucci. 1973. Learned helplessness and
reinforcement responsibility in children. Journal of Personality and Social Psy-
chology 25 (1973), 109–116. https://api.semanticscholar.org/CorpusID:42092746

[10] Carol S Dweck, Gregory M Walton, and Geoffrey L Cohen. 2014. Academic
Tenacity: Mindsets and Skills that Promote Long-Term Learning. Bill & Melinda
Gates Foundation (2014).

[11] Khadija Elghomary, Driss Bouzidi, and Najima Daoudi. 2022. Design of a smart
MOOC trust model: Towards a dynamic peer recommendation to foster collabo-
ration and Learner’s engagement. International Journal of Emerging Technologies
in Learning (Online) 17, 5 (2022), 36.

[12] K Anders Ericsson, Ralf T Krampe, and Clemens Tesch-Romer. 1993. The role of
deliberate practice in the acquisition of expert performance. Psychological review
100, 3 (1993), 363.

[13] Jeffrey Forbes, David J. Malan, Heather Pon-Barry, Stuart Reges, and Mehran
Sahami. 2017. Scaling Introductory Courses Using Undergraduate Teaching
Assistants. In Proceedings of the 2017 ACM SIGCSE Technical Symposium on Com-
puter Science Education (Seattle, Washington, USA) (SIGCSE ’17). Association for
Computing Machinery, New York, NY, USA, 657–658. https://doi.org/10.1145/
3017680.3017694

[14] Arthur C Graesser. 2016. Conversations with AutoTutor help students learn.
International Journal of Artificial Intelligence in Education 26 (2016), 124–132.

[15] Arthur C Graesser, Xiangen Hu, Benjamin D Nye, Kurt VanLehn, Rohit Kumar,
Cristina Heffernan, Neil Heffernan, Beverly Woolf, Andrew M Olney, Vasile Rus,
et al. 2018. ElectronixTutor: an intelligent tutoring system with multiple learning
resources for electronics. International journal of STEM education 5 (2018), 1–21.

[16] Philip J. Guo. 2013. Online Python Tutor: Embeddable Web-Based Program
Visualization for Cs Education. In Proceeding of the 44th ACM Technical Sym-
posium on Computer Science Education (Denver, Colorado, USA) (SIGCSE ’13).
Association for Computing Machinery, New York, NY, USA, 579–584. https:
//doi.org/10.1145/2445196.2445368

[17] Philip J. Guo. 2015. Codeopticon: Real-Time, One-To-Many Human Tutoring for
Computer Programming. In Proceedings of the 28th Annual ACM Symposium on
User Interface Software & Technology (Charlotte, NC, USA) (UIST ’15). Association
for Computing Machinery, New York, NY, USA, 599–608. https://doi.org/10.
1145/2807442.2807469

[18] Neil T Heffernan and Cristina Lindquist Heffernan. 2014. The ASSISTments
ecosystem: Building a platform that brings scientists and teachers together for
minimally invasive research on human learning and teaching. International
Journal of Artificial Intelligence in Education 24 (2014), 470–497.

[19] Rebecca A Hines and Cynthia E Pearl. 2004. Increasing interaction in web-based
instruction: Using synchronous chats and asynchronous discussions. Rural special

education Quarterly 23, 2 (2004), 33–36.
[20] Thomas Jefferson, Chris Gregg, and Chris Piech. 2024. PyodideU: Un-

locking Python Entirely in a Browser for CS1. In Proceedings of the 55th
ACM Technical Symposium on Computer Science Education V. 1 (<conf-loc>,
<city>Portland</city>, <state>OR</state>, <country>USA</country>, </conf-
loc>) (SIGCSE 2024). Association for Computing Machinery, New York, NY, USA,
583–589. https://doi.org/10.1145/3626252.3630913

[21] Chinmay Kulkarni, Koh Pang Wei, Huy Le, Daniel Chia, Kathryn Papadopoulos,
Justin Cheng, Daphne Koller, and Scott R. Klemmer. 2013. Peer and Self Assess-
ment in Massive Online Classes. ACM Trans. Comput.-Hum. Interact. 20, 6, Article
33 (dec 2013), 31 pages. https://doi.org/10.1145/2505057

[22] Chinmay E. Kulkarni, Michael S. Bernstein, and Scott R. Klemmer. 2015. PeerStu-
dio: Rapid Peer Feedback Emphasizes Revision and Improves Performance. In
Proceedings of the Second (2015) ACM Conference on Learning @ Scale (Vancouver,
BC, Canada) (L@S ’15). Association for Computing Machinery, New York, NY,
USA, 75–84. https://doi.org/10.1145/2724660.2724670

[23] Oscar Luaces, Jorge Díez, and Antonio Bahamonde. 2018. A peer assessment
method to provide feedback, consistent grading and reduce students’ burden
in massive teaching settings. Computers and Education 126 (2018), 283–295.
https://doi.org/10.1016/j.compedu.2018.07.016

[24] Ali Malik, Juliette Woodrow, and Chris Piech. 2024. Learners Teaching Novices:
An Uplifting Alternative Assessment. In Proceedings of the 55th ACM Technical
Symposium on Computer Science Education V. 1 (Portland, OR, USA) (SIGCSE
2024). Association for Computing Machinery, New York, NY, USA, 785–791.
https://doi.org/10.1145/3626252.3630887

[25] Hilmi Mizani, Ani Cahyadi, Hendryadi Hendryadi, Salamah Salamah, and
Santi Retno Sari. 2022. Loneliness, student engagement, and academic achieve-
ment during emergency remote teaching during COVID-19: the role of the God
locus of control. Humanities and Social Sciences Communications 9 (2022), 305.
https://doi.org/10.1057/s41599-022-01328-9

[26] Benjamin D Nye, Philip I Pavlik, Alistair Windsor, Andrew M Olney, Mustafa
Hajeer, and Xiangen Hu. 2018. SKOPE-IT (Shareable Knowledge Objects as
Portable Intelligent Tutors): overlaying natural language tutoring on an adaptive
learning system for mathematics. International journal of STEM education 5 (2018),
1–20.

[27] AndrewMOlney, Natalie K Person, and Arthur C Graesser. 2012. Guru: designing
a conversational expert intelligent tutoring system. In Cross-disciplinary advances
in applied natural language processing: Issues and approaches. IGI Global, 156–171.

[28] Christopher Piech, Ali Malik, Kylie Jue, and Mehran Sahami. 2021. Code in place:
Online section leading for scalable human-centered learning. In Proceedings of
the 52nd acm technical symposium on computer science education. 973–979.

[29] Stuart Reges, John McGrory, and Jeff Smith. 1988. The Effective Use of Under-
graduates to Staff Large Introductory CS Courses. In Proceedings of the Nineteenth
SIGCSE Technical Symposium on Computer Science Education (Atlanta, Georgia,
USA) (SIGCSE ’88). Association for Computing Machinery, New York, NY, USA,
22–25. https://doi.org/10.1145/52964.52971

[30] Vasile Rus, Nobal Niraula, Mihai Lintean, Rajendra Banjade, Dan Stefanescu,
and William Baggett. 2013. Recommendations for the generalized intelligent
framework for tutoring based on the development of the deeptutor tutoring
service. In AIED 2013 Workshops Proceedings, Vol. 7. Citeseer, 116.

[31] Luisa Sanz-Martínez, Erkan Er, Alejandra Martínez-Monés, Yannis Dimitriadis,
andMiguel L Bote-Lorenzo. 2019. Creating collaborative groups in aMOOC: A ho-
mogeneous engagement grouping approach. Behaviour & Information Technology
38, 11 (2019), 1107–1121.

[32] Janet W.H. Sit, Joanne W.Y. Chung, Meyrick C.M. Chow, and Thomas K.S. Wong.
2005. Experiences of online learning: students’ perspective. Nurse Education
Today 25, 2 (2005), 140–147. https://doi.org/10.1016/j.nedt.2004.11.004

[33] Hoi K. Suen. 2014. Peer assessment for massive open online courses (MOOCs).
The International Review of Research in Open and Distributed Learning 15, 3 (Jun.
2014). https://doi.org/10.19173/irrodl.v15i3.1680

[34] Aru Ukenova and Gulmira Bekmanova. 2023. A review of intelligent interactive
learning methods. Frontiers in Computer Science 5 (2023). https://doi.org/10.3389/
fcomp.2023.1141649 Section: Digital Education.

[35] Neal A Whitman and Jonathan D Fife. 1988. Peer Teaching: To Teach Is To Learn
Twice. ASHE-ERIC Higher Education Report No. 4, 1988. ERIC.

[36] Ramazan Yilmaz, Halil Yurdugül, Fatma Gizem Karaoğlan Yilmaz, Muhittin Şahin,
Sema Sulak, Furkan Aydin, Mustafa Tepgeç, Cennet Terzi Muftuoglu, and Omer
ORAL. 2022. Smart MOOC integrated with intelligent tutoring: A system ar-
chitecture and framework model proposal. Computers and Education: Artificial
Intelligence 3 (2022), 100092. https://doi.org/10.1016/j.caeai.2022.100092

https://doi.org/10.28945/2258
https://doi.org/10.28945/2258
https://doi.org/10.1145/2876034.2893423
https://doi.org/10.1145/2876034.2893423
https://doi.org/10.3102/0013189X013006004
https://arxiv.org/abs/https://doi.org/10.3102/0013189X013006004
https://doi.org/10.1145/3051457.3053998
https://api.semanticscholar.org/CorpusID:42092746
https://doi.org/10.1145/3017680.3017694
https://doi.org/10.1145/3017680.3017694
https://doi.org/10.1145/2445196.2445368
https://doi.org/10.1145/2445196.2445368
https://doi.org/10.1145/2807442.2807469
https://doi.org/10.1145/2807442.2807469
https://doi.org/10.1145/3626252.3630913
https://doi.org/10.1145/2505057
https://doi.org/10.1145/2724660.2724670
https://doi.org/10.1016/j.compedu.2018.07.016
https://doi.org/10.1145/3626252.3630887
https://doi.org/10.1057/s41599-022-01328-9
https://doi.org/10.1145/52964.52971
https://doi.org/10.1016/j.nedt.2004.11.004
https://doi.org/10.19173/irrodl.v15i3.1680
https://doi.org/10.3389/fcomp.2023.1141649
https://doi.org/10.3389/fcomp.2023.1141649
https://doi.org/10.1016/j.caeai.2022.100092

	Abstract
	1 Introduction
	1.1 The challenges of 1:1 help at scale
	1.2 Our key insight
	1.3 Main contributions

	2 Background and Related Work
	3 TeachNow
	4 Deploying TeachNow in a Massive Online Course
	4.1 Overview and Usage
	4.2 Example stories of TeachNow

	5 How impactful is TeachNow?
	5.1 A single TeachNow session significantly increases student retention.
	5.2 TeachNow captures volunteer teacher time that would otherwise go to waste
	5.3 Teachers and students find TeachNow valuable, gratifying, and meaningful

	6 Limitations
	7 Discussion
	8 Conclusion
	Acknowledgments
	References

