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Abstract

A rich media technology was introduced into a 
“Communication in Biological Science” class to 
provide timely feedback for senior biology students’ 
oral scientific presentations.  Individual oral presen-
tations with PowerPoint slides were captured with 
a rich media technology that permitted instructors 
to provide critical commentary by typing into a 
textbox associated with and synchronized to the re-
corded presentation.  Similar to editorial comments 
in the margin of a written draft, this technology is 
like “real-time” feedback on the organization, deliv-
ery and scientific content of the digitally recorded 
presentations.  The textbox comments were person-
alized and, along with the recording provided by 
a private URL, permitted students to easily access 
their original oral presentations for revision into an 
improved final talk. 

Karen A. Curto is a Lecturer in the Department of 
Biological Sciences at the University of Pittsburgh.  
Her research interests include the scholarship of 
teaching and learning in biological science and basic 
science research on mechanisms of cell signaling.  
She teaches general biology, writing in the biologi-
cal sciences and introduction to teaching in biology 
courses.  She (Continued on page 5)
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Approach
The writing course is divided in half, with the first 
part dedicated to the first and second drafts of the 
written document and the last half focused on the 
oral presentation, while the final written draft is be-
ing revised for submission.  Thus, initially students 
learn about searching the primary literature and 
the necessary review/background information on 
their controversy.  The first drafts show attention 
to the background section and a tentative resolu-
tion.  One-on-one conferences between student and 
instructor and peer review of the first drafts provide 
feedback for the second drafts.  Instruction now 
focuses more on the logical flow of an argument.  
However, it is the oral communication instruction 
that is a valuable critical exercise toward refining the 
argument.

Two communication workshops based on students’ 
self-identified concerns from pre-course surveys 
about their abilities to prepare and deliver an oral 
presentation constitute the formal oral communica-
tion instruction.  The students identified 1) organiz-
ing a talk and 2) delivering a talk as highly desirable 
topics.  Initially, the workshops were conducted in 
the communication department, but as enrollment 
climbed, the communication lab director recorded 
the workshops and each biology instructor used 
these DVDs to guide the oral communication sec-
tion of their course (Bayer et al. 2005).

The workshop on organizing a talk guides students 
through steps from identifying their topic and 
purpose to stating a thesis supported by evidence.  
Thus, for example, microalgae as a fuel alternative 
source is a topic, wherein the purpose might be to 
evaluate this organism as a source for biodiesel fuel, 
with the thesis being to support continued funding 
to develop microalgae as a source of fuel supported 
by strong lines of evidence from the primary litera-
ture.  Although students come into this workshop 
after at least one and sometimes two written drafts 
behind them, they still struggle with maneuvering 
the information from their written document into 
this format.  It is an active classroom, with both 
instructor and peers providing feedback as each stu-
dent articulates what will become the parts to their 
six-minute talk.  It is not merely plugging sections 
from the written drafts into a template, but a critical 
thinking exercise to identify and express the most 
important information from the written argument 
(Curto and Bayer, 2009).

After the second communication workshop that 
focuses on delivery and speaking anxiety, students 
prepare a PowerPoint presentation to support their 

Background
During their senior year, students majoring in biol-
ogy at the University of Pittsburgh fulfill a writing 
requirement in a course “Writing in the Biological 
Sciences,” wherein they produce a persuasive paper 
on a controversial biological topic researched largely 
from the primary literature.  For example, in past 
versions of the course students evaluated whether 
autophagy promotes or inhibits cancerous cell 
growth, selected a “best” mechanism for aging retar-
dation through caloric restriction or evaluated the 
perceived problems associated with urban gas well 
drilling.  The overall goal for the course is to facili-
tate our biology students’ communication of their 
science knowledge for a role in society by using an 
assignment on the resolution of the biology con-
troversy. The course aims for students to 1) utilize 
the primary (peer reviewed) literature as the major 
credible source of science information, 2) tailor a 
presentation for an audience with consideration 
toward their science background, 3) create a thesis 
supported by main points and evidence from the 
primary literature, 4) consider the logical order of 
information presentation and 5) recognize the value 
of feedback and necessity of the revision process to 
generate a final polished communication product. 

In post-course surveys, students explained that 
talking about their biological topic in one-on-one 
conferences with the biology instructor facilitated 
comprehension and organization in their written 
document.  In response to this finding, a single 
six-minute oral presentation was introduced to 
provide additional opportunities for students to talk 
about and receive feedback on their topics.  During 
the first year with the oral assignment, the biology 
instructor provided a lecture about organizing a 
presentation and a grade rubric as a guide for these 
one-time presentations.  However, instead of being 
viewed as a formative assessment tool to benefit 
the final written document, the oral presentation 
became a dreaded, anxiety-provoking summative 
assessment challenge for which students were ill 
prepared.  The biology instructor sought help from 
two University services: 1) a Communication-
across-the-Disciplines program to provide spe-
cific oral communication instruction and 2) the 
University’s instructional technical services group 
to record students’ initial presentations.  This es-
say focuses on how the course evolved in its use 
of technology in an effort to provide meaningful 
instructor feedback to students in a timely manner.  
As enrollment numbers increased it was a means to 
maintain detailed and personalized advice on these 
critical first talks.

...the course 
evolved in its use 
of technology 
in an effort to 
provide meaningful 
instructor feedback 
to students in a 
timely manner.  
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 The specific rich media 
capture technology 
employed in this initia-
tive changed over time 
and each used a very 
different technique to 
create and share the 
instructor’s feedback 
to students.  The initial 
solution used Sonic 
Foundry’s Mediasite 
and the current solution 
uses Panopto’s Focus.  
The nature of this ap-
proach should work 
with any rich media 
capture application that 
supports either caption-
ing or notes.

In the original implementation of this approach, 
a student talk was captured via the Mediasite rich 
media capture appliance.  In preparation for the 
recording, the student e-mailed PowerPoint slides to 
the biology instructor who loaded them onto a lap-
top.  During the presentation, this laptop was con-
nected to the Mediasite recorder appliance which 
automatically synchronized the PowerPoint slides 
to the digitally-recorded student presentation.  The 
videographer subsequently uploaded the presenta-
tion to the Mediasite server and named it appropri-
ately.  The videographer then extracted the audio/
video components to a local Windows Media Video 

initial six-minute talk.  The biology instructor, with 
technical assistance to record the talks, makes novel 
use of a technology called “rich media capture” or 
“lecture capture.”  These technologies are hardware/
software solutions optimized to capture real-time 
presentations in the classroom or lecture hall.  They 
typically capture audio and video synchronized with 
screen images from the presentation, usually Pow-
erPoint (Figure 1).  The resultant capture is stored 
on a streaming server for later review.  The viewer 
sees a bundled multi-windowed synchronized 
presentation (Figure 2) with video and audio of the 
presenter, a full-resolution image of the PowerPoint 
presentation, and navigation tools 
including thumbnails, indexes, 
scroll bars, and search.

The normal academic application 
for this technology is to capture an 
instructor’s presentation for sub-
sequent student review and study.  
In contrast to this typical use, the 
instructors are not recorded, but 
rather, students’ presentations are 
recorded to enable the instructor 
to provide contextual feedback 
to the students on their presenta-
tions.  The instructor uses features 
of the rich media capture solution 
to provide feedback on specific as-
pects of a student presentation and 
publishes this annotated recording 
to the individual student.  Subse-
quently, when the student views this 
individualized session, the feedback 
is delivered in the notes area of the viewer within 
the specific context of the presentation.

Figure 2: Screen Capture of a Panopto Focus Recording  
Illustrating Contextual Feedback

Figure 1: Illustration of Classroom Lecture Capture Configuration
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(now renamed to Focus) by Panopto.  The switch 
to Panopto Focus was made because of its “Notes” 
feature that allows synchronized textual notes to be 
associated with the recorded presentation, obviat-
ing the need for using captioning software (which 
Panopto also supports).

The instructor or a technician may upload the stu-
dent presentation onto the Focus server online and, 
using the program Wizard, create the session and 
assign a URL.  The commentary can be typed into 
a textbox as the talk is being given or at a later time 
using Panopto’s “Notes” feature.  Students on the 
course website or through instructor-sent e-mails 
can access these URLs with the recordings secured 
via password.  The Focus option is desirable for 
instructors with limited access to audio-visual as-
sistance or to classes where immediate written com-
mentary is desirable.  The hardware and software 
sources for both the original and current technology 
remain available and are listed under the “Technol-
ogy Sources ” section at the end of this essay.

 

Results
To obtain a sense of whether students valued this 
technology, the instructors administered a post-
course Likert survey that assessed “importance” 
on a scale from 1 to 5 in response to this ques-
tion: “How important was viewing the instruc-
tor’s commentary of your first presentation for the 

(WMV) file, burned it onto a CD, and returned it to 
the instructor for commentary.

Using a captioning software program, Subtitle 
Workshop, the instructor viewed the recorded talk 
and paused the recording to enter comments into a 
textbox on one laptop.  A second laptop contained 
the PowerPoint slides that were advanced by the 
instructor as the talk progressed.  Critical instruc-
tor feedback comments were typically related to 
the slide content, delivery style, or some biological 
concept requiring clarification.  The commentary 
was then saved by the Subtitle Workshop software 
in a Microsoft Synchronized Accessible Media 
Interchange (SAMI) file and e-mailed back to the 
videographer.  The final step was for the videog-
rapher to combine the SAMI file with the Media-
site recording and forward the resultant URL to 
the instructor.   The instructor then notified each 
individual student of or his or her unique URL to 
ensure privacy.  Students viewed the recordings, 
with integrated instructor comments, via the Web.  
If downloaded, each talk 
with its commentary and 
slides would take about 
10MB.

Turnaround time for 
the entire process was 
two-to-three days.  On 
day one the talks were 
recorded and on days 
two-three the commen-
tary was added and the 
annotated talks returned 
for uploading onto the 
server.  Depending on 
the quality of the pre-
sentation, commentary 
entry time ranged from 
a few minutes to half an 
hour for each presenta-
tion.  The availability of 
audiovisual technical 
support was an impor-
tant factor in this timely 
return of feedback.  The biology 
instructor and technical staff 
coordinated schedules as part of the planning for 
each semester. 

In the four years since the first-time use of the 
rich-media technology, we switched to an alterna-
tive version of this technology that eliminates a 
number of the multiple steps described above to 
the digital recording step only (Figure 3).  This rich 
media capture technology was called CourseCast 

Figure 3: Record/Feedback Process Flowchart –  
Original Process versus Revised Process
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preparation of the final presentation?”  The scale 
was ranked as follows: 1 = not at all important, 2 = 
somewhat important, 3 = moderately important, 4 
= important and 5 = very important.  An additional 
response of “did not use” was also available.  Across 
three sections of this course taught by different 
instructors, students rated their review of the first 
presentation only (without instructor comments) 
as “somewhat to very important” (49/52 responses) 
with 50% limiting their ranking to “somewhat or 
moderately important” and three rating it as “not 
at all important.”  In sections surveyed in which 
textbox commentary was included a unanimous 27 
responding students rated the comments as “some-
what to very important.”  In addition, two of these 
students volunteered the information in post course 
surveys that “the instructor comments” were “the 
most useful component” in the revision of the final 
presentations.  Additional indications that this was 
a valued addition to the course is seen from selected 
free response statements to the question “What was 
the most useful course component that helped pre-
pare you for the final presentation?” and included 
statements such as:

“The feedback given to me on the first presentation 
and watching myself ”

“Feedback from the first presentation/video”

“The professor’s comments from the video”

“Being critiqued, reviewed and doing it again.”

Like editorial statements written by an instruc-
tor in the margin of a student’s written document, 
the technology-enabled comments in the textbox 
served as the basis for revision to presentation style, 
quality of slides, science accuracy or argument flow.  
The final presentations would be expected to be 
better than the first ones based only on repetition 
and viewing of the talks. A rough evaluation of the 
impact of this technology shows that in past classes 
where talks were recorded and made available for 
viewing (no textbox feedback) scores ranged from 
77% on the first talks to 90% on the final presenta-
tion (N = 13).  In subsequent classes where textbox 
feedback was included, scores were 80% on the first 
presentations to 94% (N = 49) on the final presenta-
tions (Curto and Bayer, 2005).  Although the mag-
nitude of grade change was similar (13 percentage 
points) in the absence and presence of the feedback 
technology, the direction of change placed more 
scores within the desirable “A” range and out of the 
average or “C” range.

There were several unexpected benefits from this 
project.  Some students mentioned appreciating the 
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private and personalized nature of this feedback.  
They are able to access the talk on their computers 
in the privacy of their dorm room or home.  The 
textbox comments are tailored to their issues in 
“real time” – just as the problem occurs in the talk.  
Instructors also like the opportunity to provide de-
tailed and specific comments that may not be pos-
sible in a classroom setting with its time constraints.  
During the actual presentation, instructor attention 
is divided among listening, filling out a grade rubric, 
evaluating slide content, and writing a meaningful 
commentary.  With the rich-media recording, that 
may be paused and repeated, details can be ad-
dressed that may be overlooked during the actual 
presentation.  Over the six years since the introduc-
tion of this technology, nine different instructors 
and nearly 500 students have used and continue to 
use this technology in biology or chemistry courses 
where an oral presentation is assigned.

The authors recognize that a major challenge faced 
in using this technology is access to rich-media 
recording equipment and if necessary, a technolo-
gist.  Many institutions of higher learning have 
some recording facility or service to capture lectures 
or talks on their campuses.  The biology instructor 
became aware of the potential use of this technology 
while attending a demonstration for its typical use 
to record an invited or distant speaker presentation.  
Repurposing its functionality for use in students’ 
presentations represents an effort to adapt existing 
technologies for not only novel, but also beneficial 
instruction.  As education moves toward distance 
and online learning opportunities, educators should 
explore ways in which currently available technolo-
gies at their institutions may be adapted for class-
room use.   

The textbox 
comments are 
tailored to their 
issues in “real 
time” – just as the 
problem occurs in 
the talk. 
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Recommendations
This technology continues to evolve as the authors are 
examining additional ways to improve its ease of us-
ability.  When class size exceeds twenty students, typ-
ing in comments can become time consuming.  Cur-
rently, it takes about 10-20 minutes per presentation, 
depending on the quality of the initial talk.  There 
are a number of technical modifications that could 
improve this technology to expedite the instructor 
feedback.  A set of “shorthand” editorial codes could 
be provided to students that would minimize instruc-
tor typing or a program developed that recognizes 
handwritten or auditory comments.  

Although this technology is currently used in biology 
and chemistry communication courses, it has the 
potential for wide applicability.  For example, it could 
support revision and evaluation of group presenta-
tions, student teaching presentations, mock trials, pa-
tient treatment protocols or interviews.  The primary 
goal for using this technology should be to assure that 
communication skill is refined and facilitated, so that 
student knowledge is accurately demonstrated not 
only in a classroom, but also in critical situations such 
as job interviews or policy defense.  For their roles as 
responsible citizens, these future scientists’ messages 
need to be easily comprehended by the public less 
familiar with their area of expertise.  Recently, profes-
sional science groups (AAAS) note that an inability 
to communicate is a source of distrust between the 
public and scientists and can be an obstacle to fund-
ing.  Facilitating instruction in general oral skills and 
well-expressed science is one step toward eliminating 
this barrier.
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Technology Sources
The technology solutions referenced in this article were:

Panopto’s Focus (http://www.panopto.com/):  a flexible 
rich media recording technology utilizing commod-
ity equipment (Windows and Macintosh) and simple 
Web-based editing to produce live or on-demand 
steaming content and podcasts.

Sonic Foundry’s Mediasite (http://www.sonicfoundry.
com/): an appliance-based rich media recorder and 
server technology that can stream presentations live 
or on-demand, create derivative podcasts, and export 
presentations to portable media.

URUWorks Subtitle Workshop (http://www.urusoft.net/):  
a (freeware) subtitle editing tool that was used to 
create SAMI files for input into Mediasite captioning 
capability.
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