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Abstract – Current digital tools applicable for online
education are either not tailored for communication between
teacher and students or lack the possibility of a mutual eye
contact and seamless integration of handwriting and third
party applications. The proposed tool “Teach Us” aims to be
a robust, relatively simple application dedicated to interactive
communication between either a teacher and a single student,
or a group of students at different locations. The proposed
application facilitates the device camera (pc, pad, or mobile
phone), and integrates this feed with any other figures, text,
animations, and handwriting. The layered transparent design
allows displaying the teacher behind the visual objects used
for various explanations, realizing a more engaging teaching
environment for the students compared to just watching the
teacher in a separate window.

There has already been attempts, both by others [5] and
us [6] to present material in an analogue setting, where
the presenter is standing behind a physical transparent
glass board while talking and writing on the board.
However, this approach is rather impractical, and does
not facilitate a real time interactive collaboration.
Obviously, behavior and body language, including
gestures, tone, language, and volume of voice are
important communication tools. Deprivation of some of
these elements in a teacher-student setting will generally
degrade the student’s engagement and understanding of
the presented material. Several studies [7, 8, 9] have
concluded that the impact of the teacher’s visual
engagement with the presented material is indeed
important for student awareness and understanding.
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Introduction

The use of video or streaming is an important part of
teaching today, and will no doubt be even more so in the
future. The use of video for conveying knowledge has
proven an effective educational format [1, 2]. In [1] a
comparison of the use of video to written material was
conducted. Findings here suggest that the video group
retained more knowledge and rated their educational
format as more useful and appealing.
Furthermore, real-time online collaboration has also
been a successful option for involved communication
and learning [3]. Several applications are presently
available for online communication, e.g. [4], but they all
lack the full functionality of the proposed application
“Teach Us”. This application will facilitate a live video
feed where students experience the teacher as an active
player behind what appears to be a transparent digital
blackboard or canvas. The layered transparent structure
of the canvas will allow the teacher to include and move
around any objects such as graphs, text, and
handwriting.

Teach Us

Existing online education applications typically display
the tutor’s face in one window and the presented
material in a PowerPoint style in a different window.
Furthermore, most live streaming applications lack the
ability of a flexible interaction between the teacher and
the students, and feedback from the students are
generally limited to oral or typewritten messages.
“Teach Us” aims to remedy some of these shortcomings
by integrating camera feeds from the teacher and the
students along with handwriting, and third party
applications on a transparent layered canvas. When the
teacher is talking and writing, the students will
experience the teacher behind the presented material
looking at whatever object on the canvas she or he is
presenting. Also, when the teacher looks into his or her
own eyes on the screen, students will get the perception
of mutual eye contact. Compared to traditional videos or
live streaming where the presenters’ eye level is always
below the camera level, this setup will provide a better
feeling of a real-life presentation. In addition, since the
canvas is transparent, the teacher’s body does not block
any of the presented material.
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Figure 1 Illustration of the proposed concept where the teacher
appears behind various software displays.

A student posing a question can have her or his camera
feed integrated in the teacher’s and the other student’s
canvases, and the teacher can temporarily give the
student access to writing on the mutual canvas. This
gives the impression of the teacher and student talking
directly to each other, where both have the possibility of
writing on the mutual digital canvas.
Real time handwriting is in fact crucial for teaching a
number of subjects. Topics such as mathematics,
physics, chemistry, and many other subjects, do indeed
require real time handwriting for satisfactory
communication.
Presently, and in the near future, digital screens
supporting handwriting are becoming available at fair
prices, allowing students to benefit from the full
potential of “Teach Us”. In addition, the digital
technology has matured sufficiently for eliminating
latency, facilitating a smooth experience of the
application.
As discussed, contents from different software can be
displayed on the layered transparent digital canvas. The
CPU load on the computer does not increase
significantly since components from different software
are mirrored, and not built into the application.
Students using the application would just need to
download the application on their digital device, and
join a specific session. Also, a web-based version of
“Teach Us” could be considered, with no need for
downloading and installing any software. The planned
development of the application will be non-commercial
with an open source code, opening for an active
development and maintenance of the code.
Parallel to the design and development of “Teach Us”,
the authors plan to conduct student surveys on the
design and functionality of the application, aiming for a
robust, relatively simple, and smart looking tool for
online education.

Conclusions

The proposed application “Teach Us” is a digital tool
for online interactive teaching where the teacher plays
an active part in presenting the material. The application
is based on an interactive layered transparent digital
canvas, allowing camera feeds to appear behind thirdparty digital objects on the canvas. In addition, the
possibility of handwriting on the digital canvas
improves significantly the teaching quality for a number
of subjects. The described first-person perspective of
the presenter and the interactive design of the planned
tool “Teach Us” are anticipated to improve students’
learning experiences.
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