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Abstract—Online courses have the promise of extending the
horizons of today’s academic landscape with their cost-effective
and convenient model compared to traditional learning environments. Despite the promising nature of the learning model,
there continue to be several challenges that hinder learning,
one of which is lack of instructor presence. This study aims
at understanding the effect of instructor presence on student
satisfaction in an online setting of a course in engineering.
We conducted a student-centered pilot experiment to assess
engineering students’ perceptions of two modes of online minilectures: the first, a presentation with the instructor appearing in
window, created using an off-the-shelf screen-capture software;
the second, a presentation with the instructor overlaid in the
slides created using recent visual communication technology that
overlays the video of the instructor without any background
images or outline boxes. The instructor was the same in both
the presentations. Our focus here is on the following factors:
1. Comparing overall student satisfaction after watching the two
modes; 2. Comparing the perceived non-verbal immediacy factors
of the instructor; and, 3. Comparing the preference of video mode
for future online courses.
Preliminary results suggest a preference of the video mode
with the instructor overlaid over that with the instructor in a box.
The effect sizes of the differences in overall satisfaction between
the experimental groups and their perceived levels of non-verbal
immediacy factors when viewing the online lecture in the two
modes are encouraging enough to pursue more longitudinal
studies with the set-up.

I.

I NTRODUCTION

The advent of online learning has extended the horizons
of today’s academic landscape. The new model is being
promoted as being more cost-effective and convenient than
traditional learning environments while providing educational
opportunities for larger communities of learners regardless
of geographic location and independent of time. Despite the
promising nature of the learning model, there continue to be
several challenges that hinder learning in such environments.
One of the oft-cited disadvantages of the new learning
model is its being not as effective as traditional classroom
learning owing to the lack of face to face interactions. Several
case studies [1], [2] have cited instances where students felt
disconnected from others in this type of learning environment,
citing lack of facial expressions and other features common
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to a traditional classroom environment. Unfortunately, until
recently there have been very few ways for an instructor to
create this sense of instructor presence in the online learning
environment aside from a handful of interactions in online
discussion environments and in the pre-recorded video lectures. In this study, we explore how different visual modes
that incorporate instructor presence in an online lecture are
perceived differently by students.
II.

BACKGROUND

Research in psychology, communication and online learning reveal that learners need to have a sense of relatedness
to their instructors and that this sense of relatedness is often
communicated through information that is superfluous to the
learning objectives [3]. A recurring finding of empirical studies
on motivational agents in the context of embodied interfaces
is that these agents make the user experience more engaging
(a phenomenon termed persona effect) - users find that the
visual and auditory presence of a virtual person renders these
interactions more human-like and more social (e.g. [4], [5]).
Moreover, research suggests that pedagogical agents have
a supportive role when learners are working with complex
tasks [6] and that in multimedia learning environments they
increased both learners’ retention and transfer scores [7].
Research in nonverbal communication has identified a
number of nonverbal cues (nonverbal immediacy), that include
bodily behaviors such as proximity, gaze, gestures, posture,
facial expressions, and touching as well as vocal behaviors
such as vocal tone and expressions, as critical components
of human to human communication [8], [9]. That nonverbal
immediacy behaviors positively affect student motivation, participation and attendance, affective and cognitive learning in
classroom scenarios has been well studied [10], [11]. It has also
been found that these positive effects prevail in large classes
[12], and under high workload demands [13]. However, only
recently is the use of non-verbal modalities being harnessed in
virtual communication scenarios (e.g, access to the course instructor teaching in a window at the corner of the presentation
screen in a video lecture). It is likely, though, that increased
amounts of non-verbal communication in a video lecture can
improve an instructor’s sense of presence in an online-only
learning environment and thus improve students’ learning and
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their desire to stay engaged in their learning. Unfortunately,
research is still inconclusive regarding which elements of a
pedagogical agent’s non-verbal communication is critical to
learning. Moreover, studies on the effects of instructor nonverbal behavior on student satisfaction and performance in
online learning scenarios are only in their incipient stages creating an immediate need to address this heretofore unexplored
aspect of online learning.
III.

O BJECTIVES OF THE S TUDY

This study aims at understanding the effects of instructor
presence on student satisfaction and choice of preferred visual
mode in an online course setting. A fundamental question that
arises towards this end is - how can we make the essential
modalities of human communication accessible to students in
an online setting?
A number of previous research studies suggested that
an interactive teaching style and high levels of learner-toinstructor interaction are strongly associated with high levels
of user satisfaction and learning outcomes [14], [15]. Until
very recently, most instructor to student communication in
online courses was textual. However, with the recent use of
streaming media, online course materials now make instructor
voice and video accessible to students, making instructor nonverbal immediacy behaviors more accessible to learners.
Recent advances in video capture technology allow the
creation of video lectures that increase instructor’s presence
in the online classroom. While previous technologies such
as Camtasia can embed a video of an instructor inside a
recording of a video lecture, the instructor appears inside a
small window that includes extraneous background information from the room that the instructor was in. New screen
capture tools from Personify1 , are able to capture only the
instructor sans background and overlay video of the instructor
into a presentation such as PowerPoint Slides. Thus, a human
avatar can be overlaid into any video lecture with a minimal
level of effort and without adding the extraneous information
present in older technologies such as Camtasia. We thus have
two modes of visual communication that make instructor nonverbal behaviors available to the students and the question then,
is whether one mode is better than the other for online learning.
As a first step towards answering the research question, we
conducted a student-centered pilot study to assess engineering
students’ perceptions of an online mini-lecture created in the
two modes (mentioned above) with increased presence of the
instructor. The two modes differ fundamentally in how they
make instructor non-verbal immediacy factors accessible to
the students 1. One mode (termed henceforth window) is a
presentation with the instructor appearing in a window of the
screen, created using an off-the-shelf screen-capture software
Camtasia; the second, a presentation with the instructor overlaid in the slides created using Microsoft’s Kinect camera
and Personify Live technology that overlays the video of the
instructor without any background images or outline boxes
(henceforth termed overlay). The same instructor appeared in
1 Personify Inc., a start-up spun off from the University of Illinois is the
maker of Personify Live, a tool that uses state-of-the-art machine vision
techniques to include an embedded video of the presenter alongside the central
material being presented

(a) Video with instructor overlaid on the presentation (overlay)

(b) Video with instructor appearing as picture in picture (window)

Fig. 1: Screenshots of the two video modes, overlay and
window. The instructor without any distracting background
is embedded in the overlay mode and dynamically points to
material on the slides; the window mode has the instructor
relegated to a corner in the screen.

both the modes and the recording was done simultaneously. In
particular, our focus in this study is to answer the following
questions: a) How do the two video modes affect overall
student satisfaction? b) Is a video mode better at making nonverbal immediacy factors, such as that of instructor’s gestures
and eye gaze, available to the student? c) Among the two video
modes, do students have a preference for future online courses?
IV.

M ETHODS AND DATA S OURCE

Our experiment involves 60 students from the department
of electrical and computer engineering at the University of
Illinois, Urbana-Champaign. In the study, the students watched
an introductory online lecture summarizing the course objectives and tasks of an optional course (Computer Systems
Engineering). The course would be offered by an instructor
who was rated high for teaching quality and had not taught
the students before. Students were randomly assigned to two
groups (A and B) to watch a video mode online and then
asked to answer a questionnaire. The questionnaire solicited
participants’ demographic information and asked them to rate
their level of satisfaction and perceptions of non-verbal immediacy behaviors of the instructor. Overall satisfaction was
sought on a scale of 1-5 (1=Poor, 5=Excellent). The ratings
of the non-verbal immediacy behavior of the instructor were
obtained via questions based on the non-verbal immediacy
behavior (NIB) scale originally constructed in [16] adapted
to an online learning scenario. In the end, the subjects were
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asked to watch the video in the other mode and indicate their
preferred mode for an online course upon having watched the
two visual modes. The variables obtained from this section of
the survey are students’ overall satisfaction score and students’
perceived level of non-verbal immediacy behaviors of the
instructor (derived from students’ response to the NIB scale).
There were 28 students in Group A (that watched window
followed by overlay) and 32 in Group B that watched the
videos in reverse order from that of Group A. The majority
of participants in both the groups were sophomores (A: 36%,
B: 53%) but there were freshmen, juniors and seniors as well.
82% of Group A and 91% of Group B were male. A majority
of the participants (A: 61%, B: 56%) reported that they had
no prior online course experience.
V.
Factor
Satisfaction
NIB

R ESULTS

Group A (n = 28 )
Mean
SD
3.67
0.98
19.46
3.45

Group B (n = 32)
Mean
SD
4.03
0.74
21.34
4.30

a massively open online course) and augmenting the factors
studied to include aspects of performance by including preand post-tests to assess the influence of the visual mode on
learning and transfer.
The emerging virtual environment for engineering education presents a great opportunity for learners and educators.
New research in pedagogy informed by psychology and cognitive science combined with the technological enhancements
in the area of visual communication can make online classes
more engaging and an active learning environment.
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