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ABSTRACT

In this demonstration, we present the Quick Red Fox (QRF) system,
a system design to assist researchers in conducting Data-Driven
Classroom Interviews (DDCIs). DDCIs enables researchers to col-
lect rich qualitative interview data at key moments of the students’
interaction with a digital learning environment. Using the QRF sys-
tem, researchers can use EDM methods to analyze logs of student
interaction data, identify interview triggers and provide classroom
interviewers with real-time interview requests on a handheld An-
droid app. We describe the main components of the QRF system
(the QRF android app, the QRF server and the QRF dashboard) and
demonstrate the usage of QRF in the context of WHIMC, a Mine-
craft-based learning system in which students learn about
astronomy.
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1. INTRODUCTION

The analysis of student interaction log data using EDM approaches
has been successfully used to achieve a range of educational goals
ranging from the use of Discovery with Models to improve our un-
derstanding of student learning processes (as described in [1]), to
generate data-driven student support (such as data-driven feedback,
recommendations or interventions; [2], [3]), to design student and
teacher facing learning dashboards ([4], [5]), and to inform the de-
sign of learning tasks and learning environments ([6], [7], [8]). In
this demonstration, we present the Quick Red Fox (QRF) system, a
system that leverages EDM methodologies to support the collection
of rich in-the-moment qualitative data. Using this system, research-
ers can leverage data-driven analyses of students’ interaction log
data to collect Data-Driven Classroom Interviews (DDCI) at key
moments in the students’ usage of digital learning environments.

2. DATA-DRIVEN CLASSROOM INTER-
VIEWS (DDCI)

The purpose of QRF is to provide researchers with immediate, and
contextualized students reactions to learning systems. Unlike other
methods that attempt to capture in situ data, such as Think Aloud
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are detectable in a learning software so that researchers can observe
and interview students while that event is still fresh in their minds.
In that way, we can ensure that interviewers are able to provide stu-
dents with questions about those experiences that help us to address
underlying research questions, and we can do so without asking the
student to carry the metacognitive load of figuring out what would
be relevant to the research question, which is sometimes a criticism
of methods like Think Alouds [10].

DDCIs are often very short (3-7 minutes). Questions may vary de-
pending upon the underlying research question, and interviewers
are encouraged to develop a range of question strategies before en-
tering the field, as they are likely to have many DDCIs with each
student over the course of a fieldwork experience. For example, if
students are using the system for an hour a day, it might not be
unusual for a single student to be interviewed more than once, and
if the fieldwork efforts extend over a week, the same interviewer
may talk to one student a dozen times.

Interviewers are trained to take a friendly but non-authoritative ap-
proach where they express interest about the students’ experience
[11]. This allows them to pivot to specific questions about the stu-
dents’ immediate experience without becoming bogged down with
questions about how the learning system works or with requests
from the student to have the interviewer explain the learning mate-
rial. Instead, if the student is struggling, the interviewer might ask
what strategies they have already tried, which strategies they might
still need to try, and more generally how the student usually goes
about dealing with learning obstacles.

This approach allows the interviewers to establish student trust, so
that they are willing to make suggestions about what might improve
their learning or engagement. As such, the approach lends itself
well to investigating research questions about both the difficulties
that students might be having at any given moment and about any
assets students bring to the learning context [12].

3. THE QUICK RED FOX (QRF) SYSTEM
The QRF system provides multiple inter-related components (the
QRF android app, the QRF server and the QRF dashboard) that can
be used together to facilitate the implementation of DDCIs using an
existing digital learning system (see Figure 1). QRF is made avail-
able as an open-source system and its user manual provides
instructions about how to access the QRF source code and the steps
required to setup a QRF server (see “Appendix 2: Installing the
QREF server” of the user manual [11] for detailed instructions).
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Figure 1. Overview of the QRF system, its different components
and the interactions between each component.

3.1 The QRF Android App

The QRF Android App is the tool used by interviewers to conduct
DDCIs. Interviewers are first asked to login to the app with their
username. Once logged in, the app waits for the QRF server to send
it an interview trigger (see left of Figure 2). The right side of Figure
2 shows the app’s interface after it receives an interview trigger. It
provides the interviewer with information about the trigger that was
just received, including the trigger’s description, which student
triggered the interview prompt and the time at which the trigger was
detected.
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Figure 2. The QRF app. On the left, the interviewer connected
to the QRF server and is waiting for an interview trigger. On
the right, the QRF server sent an interview trigger to the inter-
viewer.

Once an interview prompt is provided to the interviewer, they can
review the prompt to decide whether they would prefer to skip this
interview, for example when the student’s attention is already oc-
cupied and they should not be disturbed. If the interviewer decides
to proceed with the interview, it can be recorded directly through
the app by pushing the “Record Feedback” button (we recommend
using an external, directional microphone that can help with
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reducing background noise). Audio recordings are stored locally on
the phone. In addition, the QRF app can be configured to automat-
ically send the recordings to a data server. Interviewers can also add
text notes to provide additional contextual information about the
interview. They can “override” the interviewed student if they have
observed a salient event from another student that they wish to in-
terview as soon as possible. Through our past interviews, we have
also observed that neighboring students sometimes join ongoing in-
terviews. In such a case, the app allows the interviewer to make
explicit note of which “Other student/s” joined the interview. Fi-
nally, once an interview is completed, the interviewer pushes the
“Next” button. The app then sends information about the interview
to the QRF server and goes back to waiting for the next available
interview prompt.

3.2 The QREF server

The central component of the QRF server is the dispatcher program
which is responsible for receiving interview triggers from the learn-
ing system, keeping track of active triggers for each student and
dispatching triggers to classroom interviewers.

Communication between the learning environment, the dispatcher
program and the QRF app uses the websocket communication pro-
tocol. When the learning environment detects a situation that was
identified as an interview trigger, it sends information about this
trigger (its description, what students triggered it, and its priority)
to the dispatcher. The dispatcher receives the triggers and organizes
them in a queue, based on their priority (a numerical value provided
by the learning environment along with the trigger). Triggers are
maintained in the queue for a predetermined amount of time (can
be adjusted by the researchers) before they timeout and are re-
moved from the queue. This mechanism prevents interviewers from
being asked to interview students for a trigger that happened too
long ago and is no longer relevant.

When the QRF app notifies the dispatcher program that an inter-
viewer is available, the dispatcher selects the trigger with the
highest priority and sends it to the QRF app. In addition to the nu-
merical priority of the triggers, the dispatcher implements
mechanisms to avoid frequent repeated interviews of the same stu-
dent. The dispatcher can be configured to enforce a minimum
waiting period between the end of an interview and the next inter-
view request for the same student. This mechanism is designed to
minimize situations where a student might experience interview fa-
tigue and maximize the chances that all students are interviewed
during data collection.

Throughout this process, the dispatcher program logs all the re-
ceived triggers to a Firebase database to keep records of which
trigger was received, for which student and at what times. It also
logs information about which interviewer (if any) received the trig-
ger on their QRF app, and whether the interviewer decided to skip
the interview request. If an interview is conducted, the dispatcher
also logs metadata about the interview (e.g., when did the interview
start, how long did it last, did the interviewer add any text note to
the interview, etc.)

3.3 The QRF dashboard

The QRF dashboard is a web browser-based interface that allows
the research team to monitor interview triggers and interviews dur-
ing data collection. The dashboard can be configured to interface
with both the Firebase database (storing information about the de-
tected interview triggers and the resulting interviews) and the data
server used to store audio recordings (if a data server is used).



The dashboard displays a table with information about each trigger
that has been sent to the dispatcher program. It is automatically up-
dated at regular intervals to display the most recent triggers. During
data collection, the dashboard is typically used by the research team
as a way to verify that the QRF system is functioning as expected
(e.g., triggers are being received by the dispatcher and logged in the
database), and to monitor which triggers are being received by the
dispatcher and which ones are sent to the interviewers. Such real-
time monitoring of the received trigger can be useful to identify
whether any adjustments of trigger priorities might be warranted
during data collection to increase the likelihood that a rare, but im-
portant trigger will be forwarded to interviewers. If audio
recordings are being uploaded to a data server, the dashboard can
also be configured to access the audio recordings, allowing the re-
search team to playback interviews from the dashboard.

4. DDCIIMPLMENTATION IN WHIMC

In this demo, we will show an example of how the QRF system has
been integrated with WHIMC (What-if Hypothetical Implementa-
tions in Minecraft) [13], a Minecraft-based learning system in
which students learn about astronomy while exploring virtual rec-
reation of hypothetical Earths (e.g., what would Earth be like if
there were no moon). The WHIMC system includes two main types
of learning activities: exploration of what-if worlds and building a
space habitat on Mars.

Figure 3. Screen captured from the WHIMC system. The stu-
dent used one of the available measurement tools to measure
the speed of the wind in the current world.

the sun appears pink in the sky

_the sun qppeaié pi

in the sky
oal

Figure 4. Screen captured from the WHIMC system. The stu-
dent made a new observation about the color of the sun in this
world.

During what-if exploration worlds, students are asked to explore a
virtual recreation of a what-if Earth and to investigate how this
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Earth differs from ours. During their exploration, students can, at
any moment, use scientific measurement tools (e.g. Figure 3) to
collect data about different aspects of the what-if world (e.g., its
gravity, wind speed, temperature, etc.). They can also write down
observations (e.g. Figure 4) that are displayed in the world, at the
coordinates where the observation was made. Throughout their ex-
ploration students may encounter various non-player characters
(NPCs) and points of interest (e.g., a greenhouse, a windmill, etc.)
that provides them with clues about the differences between the vir-
tual world they are exploring and our Earth, and about which
measurement tool might provide them with relevant information
about these differences. Students typically explore each exploration
world for a short period of time (around 20 minutes).

During the Mars habitat building activity, students interact with the
recreation of a part of Mars. They work in small groups (2-3 stu-
dents) with the goal of building structures that could be used as a
habitat on Mars. Students are given instructions about characteris-
tics of a habitat that would make it appropriate for life on Mars
(e.g., does the habitat have a source of food and water, does it have
a source of electric power, etc.) Students typically work on their
Mars habitat for 3-4 hours across 2 days.

As part of this demo, participants will be able to interact with the
WHIMC learning environment. They will be shown how their ac-
tions in WHIMC (e.g., using a scientific tool near an NPC or using
a specific type of block during Mars habitat building) activate pre-
determined interview triggers requests. They will be able to interact
with the QRF app to record short interviews and see how logs and
audio recordings of their interviews are being reported on the QRF
dashboard. The demo will also show an example of a simple Python
script illustrating how triggers are sent to the QRF server from the
learning environment.
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