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Abstract
In this chapter, we focus on the pedagogical uses of digital media in the design
and development of eLearning; this chapter is divided into six sections. The
Introduction defines “What do we mean by media in an online learning
environment?” and provides current formats and methods of transmission;
differences are cited to give deeper understanding to how media is used to aid
teaching and learning. Media can be used in learning environments that are
synchronous and asynchronous. The next section of this chapter considers media
in online learning environments where the teacher and the learner are not
communicating in real-time. Media can be transmitted continuously from a web
site to a learner as a continuous flow of information also known as a stream. What
if a learner is confronted with multiple streams of information at the same time?
Does this help or hinder learning? We then ask the question, “Does multiple
streams of data aid the user learning experience?” We then clarify the use of the
term “interactivity”, which is often cited as a requirement for effective mediabased learning. Next we focus on issues related to designing and using media
with an interface as small as a cell phone. Given that the visual surface of cell
phones and tablets can be 10 to 15% that of a PC monitor, what attributes must
we consider in making mobile learning effective, especially when compared to
those with larger screens? Given that much of the world uses mobile devices as
the only access to asynchronous online learning environments, can we learn from
their experiences? Lastly, we deal with the questions related to production quality
and the use of media in asynchronous learning environments; a summary follows.

Introduction: What is Media in the Online Learning Context?
Media are forms and technologies used to communicate information; e.g.,
multimedia presentations may use sound, pictures, videos, and/or data
visualization. Media may also describe access to communication channels
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through which news, entertainment, education, and other data are disseminated;
this can include broadcasting and narrowcasting media such as newspapers,
magazines, TV, radio, billboards, direct mail, telephone, and the Internet. Media
for online learning consists of media forms, technologies and communication
channels in the service of education. ELearning is broadly inclusive of all forms
of educational technology in learning and teaching. Entities such as Netflix,
Pandora, and Google often utilize new technologies and paradigms to launch their
products and services that end up having unanticipated results that positively
impact how new media can be integrated into asynchronous ELearning
environments.
What Do We Mean by Media?
Traditionally, media is defined as a means of mass communication: especially
television, radio, and newspapers (the press), regarded collectively. In the era of
the Internet, this has expanded to mean any digitized material or form that can be
distributed from one device to another via the Internet, with relevant devices
being desktop computers, laptop computers, or mobile devices; i.e., tablet
computers, e-readers and smartphones. All media have: 1. form (and file format),
2. function, and 3. method of transmission or distribution, sometimes called a
communications channel. In an online education environment, the form is digital,
though most media forms have precursors in the non-digital world (videos were
born from movies, sequences of photographs on celluloid film). Nearly all digital
media come in a variety of file formats, which are in a constant cycle of
technological innovation and renewal. For example, 69% of users that watch
video on the web are viewing an MP4 file, though you may also be viewing a
Flash (54%), QuickTime (45%) or Windows Media file (34%) (Orlin 2012). Part
of the price of doing business with an online university is that one must
constantly update media formats and its enabling software in order to keep up
with all of the moving parts related to creating and disseminating content in its
digital forms via various browsers, platforms and devices.
The function and use of any given media in an online learning environment is
tied its ability to help someone learn. For example, the function of a video may be
to present an expert on a given course topic, or to provide instructions on how to
assemble a particular piece of equipment. Potential learners must have access to
media content, across multiple platforms and devices; and, increasingly, with the
expectations of anywhere, anytime access. You can have the most engaging and
entertaining learning media, but if you can’t get it to your users on their preferred
(or only) devices in a timely manner, its power is rendered useless. Because of the
requirements of downloading and streaming media, bandwidth and file sizes are
important to keep track of, larger files take longer times to access.
In the music industry, digitized formats, primarily the MP3, and new
methods of creation and distribution (e.g. digital tools on your laptop, iTunes,
iPods, smartphones) have completely changed the way music finds people and
people find music – the same is happening in the education industry. The
integration of new technologies, software and hardware based, have changed, and
will continue to change, the creation and dissemination of educational products
and services. The combination of current and new media forms drives disruptive
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innovation in the delivery of education around the world. However, even if this
time of emerging technologies and change, there are some generally held
principles regarding what is good education” that may never change. Just like a
C-major chord will always consist of the pitches “C-E-G”, no matter what
technologies allow us to play, record, edit, mix, master, distribute and listen to it,
likewise there are certain truths about teaching and learning that we must
constantly reference, in order not to get lost in the spectacle of emerging
technologies.
Media developers and instructional designers need to be aware of the
different kinds of media available for ELearning, then they must understand how
the function of such media may applied and optimized for teaching and learning.
All the while frequent communication regarding evaluation and assessment with
content experts must take place to ascertain whether or not educational media is
functioning as intended for its target audience. Frequent prototyping is a must. If
instructional goals are not met, the application of media in an asynchronous
learning environment will fail.
A Note on Print Media and Text
Print media and text, sometimes considered a separate media category, usually
reference disposable publications printed on paper – books, newspapers, and
magazines. For our purposes, all elements and forms of text are not treated as a
separate media category, and instead are considered similarly within all electronic
and broadcast media such as radio and television (transcripts), website, blogs,
wikis, Facebook pages, and Twitter. That is, all media forms that can be created,
edited and disseminated as text, and that in turn can be viewed via a screen or
printed on paper (Curtis 2011).
The Portable Document Format (PDF), invented by Adobe Systems, is a
widely adopted standard for electronic document exchange. Documents (not only
text-based documents, but forms, graphics, and web pages) are “printed” as a
PDF, and look essentially the same on a screen as if they would if they were
printed from within their original application. But unlike printed documents, PDF
files can contain clickable links and buttons, fields, video, and audio, which make
files consisting of integrated media easily sharable such that virtually anyone can
view it as long as the user has installed the free Adobe Reader software
(www.adobe.com).
Video
Video refers to the recording, manipulating, and displaying of moving images.
Historically, video is different than a film or a “movie” in that the final product
and the method of production are different, although most hardly anyone seems to
notice the difference these days. After the heyday of VHS and Sony Beta, video
formats shifted to optimal disc formats, first the Laserdisc, then subsequently
DVDs (Piccirillo 2011). For viewing on the web, video is encoded digitally and
stored in a file format (Orlin 2012).
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These are a few rules of thumb when using a video in an asynchronous
learning environment (Haskin 2013, Mintz and McNeil 2013, Orlin 2012, Saffron
Interactive 2013, www.webopedia.com):
Longer videos should be edited down into discreet chunks; keep videos
short; if the video is too long, the learner might just switch it off;
Keep the learner engaged, and always ask the question, “Is video the
best way to learn this educational concept?”
Place videos in an environment where the user is asked questions about
the content in order to help the learner keep their focus; e.g., one might
provide a summary of key points
Often a video might benefit from using actors, scripts, and professional
production with many camera angles – however, keep in mind that
production value doesn’t necessarily equate to good learning; always
consider the cost-benefit of developing highly produced video content
Transcripts of videos help to make the content more accessible,
especially for learners that are hard of hearing or for those where English
is a second language; transcripts also allow for easy reference to content
without having to re-watch the video
Video file sizes can effect the time required to download; video
compression can help avoid the user having to wait a long time for a
video to load; consider low-bandwidth versions for slower connections
(although in the U.S., high speed connection may increasingly be the
norm, outside the U.S. users may have much slower Internet connection
speeds).
YouTube is a video-sharing website, where users can upload, view and share
videos. It includes a wide variety of user-generated video content, including
movie clips, TV clips, and music videos, as well as amateur content such as video
blogging, short original videos, and, most important for our purposes –
educational videos. Instructional designers can easily embed YouTube videos into
an educational environment; that is, you can incorporate a YouTube from within
your course web page. Given that YouTube hosts the video on their servers, and
uses their bandwidth, it's a deal that's tough to beat. Many instructors use
YouTube as their educational video filing cabinet – in fact, this not only works
for video files, but for access to music as well (Clark 2013, Feldman 2007,
Karimi 2006).
Audio
Audio represents any sound within the acoustic range of human hearing (between
20 and 20,000 Hertz). Analog sound waves once recorded onto Edison's
phonograph and magnetic tape are now submitted to analog-to-digital converters
that can capture sounds and store them as computer files such as a WAV, AIFF,
or MP3. Most sounds fall into one of three categories: music, sound effects and
dialogue. For our purposes, “music” is self-explanatory. Ambience refers to
background, environmental sounds, or specific noises and sound effects (e.g., a
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car engine, a door closing, birds chirping). Dialogue is the spoken voice, and
covers narration and voiceover.
Each of these sound categories is often combined to create engaging audio
content. For example, the soundtrack of a film or video, audio book, or podcast,
might have musical underscoring, sounds of the countryside, and a dialogue
between protagonists or an interviewer and interviewee. Much of the audio that
an audio specialist on an instructional design team would create would not
include higher-end activities such as music composition and professional multitrack recording and mastering (although for project with big budgets, this is
certainly possible). The majority of educational multimedia developers use
copyright-free or easy to license pre-recorded musical tracks, and sound libraries
of special effects to build soundtracks. The bulk of the audio-based educational
multimedia is related to voiceovers and narrations for video and podcast/vodcast
design and development.
“Voiceover” is a production technique where a voice is pre-recorded and
placed over the top of a video, and is commonly used in documentaries or news
reports to explain a visual. A narration is a similar concept, but is generally
associated with a telling of a drama or story.
Some multimedia producers insist that voiceovers and narrations should only
be done by voice professionals –audio for online learning is much more than
buying a microphone and using a sound editor. Vocal professionals add life and
vibrancy to a voiceover, and audio engineers make sure that tracks do not sound
like they were recorded in an echo chamber, and will edit out all of the popping
Ps and other extraneous mouth noises (ridgeviewmedia.com). In general, the
power of the audio soundtrack is greatly underestimated with respect to its
contribution to developing effective and well-produced, educational multimedia.
Here are a few rules of thumb for using audio in an asynchronous learning
environment:
Do not use both audio and text to explain that same diagram
Include snippets of audio from subject matter experts to add authenticity
to your content
Make the content persuasive in order to keep the learner engaged
If you use a script for creating a voiceover or narration, be sure that it
has been edited for reading out loud! All too often individuals read text
that was written for printed publications, the content reads well, but
when spoken, the text sounds disconnected; e.g., when we speak, the
listener can’t see a written parentheses
Do not speak too fast
Do not smack your lips, suck on your teeth, or make other unwanted
mouth noises, and avoid “ums” and “uhs”; if possible, have someone
edit out all the extraneous mouth noises
If you are recording, but do not have a script, edit out all useless
statements!
Provide the user with the ability to control sound: volume, moving
forward, backward; and if possible, provide a listener with information
about where they are in an audio file – this is always appreciated
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If you decide not to embed your audio, there is nothing wrong with
having the user download the audio track locally for their iTunes or
other local MP3 player
Audio file sizes, although smaller than video files, can still be large, and
can be a drag for those with slower connection speeds
Use audio only when it is instructionally needed, don't over use it
A podcast is a digital recording, usually an MP3, which has harnessed the power
of audio content creation and distribution to a personal audio player. A podcast
morphs the concept of the radio style talk show with an opt-in (on-demand)
method of distribution similar to that of a magazine subscription. Should a user
subscribe to a podcast feed (using an RSS “Really Simple Syndication” feed),
you can receive its author’s content on a regular basis. Using a subscription feed
simply means that you can subscribe and set your computer to automatically
download new content as it becomes available (edtechnetwork.com). It also gives
the user the power to rewind, fast forward, store, replay – the user is in control of
when and how to listen. Vodcasts use the same principle of podcasts with the
addition of video. The power of a podcast for disseminating audio to provide
courses lessons is a powerful media tool.
Podcasting/vodcasting allows educators to reach students using a medium
they are accustomed to; and everyday the population of digital natives is
expanding. In addition to lectures, testing review, and supplemental information,
these audio files can be used to distribute insight from experts in a given field.
One can also access iTunes U, an area of iTunes where one can access free
podcasts and vodcasts from a variety of educational sources. In addition, students
taking a given course can submit their project work using these tools. Such use of
podcasts and vodcasts allow students to present their own creativity, while
enhancing their own organizational, communication and technology skills.
Graphics
Graphics find their origin in art, referencing the designed image or illustration
(i.e., a picture, painting, drawing); though graphics can be created for artistic
pleasure – beauty in-and-of themselves – in this context graphics represent a
visual image of some kind used to enhance educational multimedia content. A
computer graphic refers to a visual image produced by computer processing – and
though graphics may originally be drawn, engraved or printed, the graphics used
on the Internet for online education are primarily meant to be displayed on a
screen.
Computer graphics includes just about everything on computers that is not
text or sound. Graphics can be photographs, drawings, movies, or simulations, bar
charts, pie charts, slide shows, icons, freehand drawings, illustrations where each
image becomes a frame in a movie, as well as images created using computeraided design software (www.graphics.cornell.edu). Most web-based graphics are
JPEG “jay-peg”, PNG “ping”, or GIF “jiff”. Web-based graphics are best
compressed to keep file sizes as small as possible. TIFF is a file format generally
used for printing. File formats such as PSD (Photoshop) are best for images that
you want to remain editable (Lynch and Horton 2011).
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No images generally mean boring pages, no matter how good the text. On the
other hand, too many images, especially slow-to-download images, slow
download speeds. Providing alternative content with text-mostly versions might
be appreciated by users. Consider your audience. Per usual, you should always
test your pages in different browsers.
Effective graphics can quickly convey important information better than
corresponding text. Although most instructional design teams have graphics
specialists on the team, here we include here some tips for optimizing graphics
for an eLearning environment (Chastain 2013, Kerr 2012, Lemieux 2010, Lynch
and Horton 2011, Smith 2013):
Reading large amounts of text on-screen tires the eye, using graphics to
break up text gives the eye time to rest
Select the right image, and if you can't find what you need in a stock
image library, consider creating one from scratch
A well-planned photo shoot with a professional photographer can help
you build a photo library that best helps you illustrate the content
Illustrations can be more effective than a photo when teaching; you may
also consider commissioning illustrations as well
The resolution of your final image is 72 pixels per inch (ppi); this is the
resolution of the web. Digital cameras and smart phones often capture
images at much higher resolution, so if you upload such an image
directly to the web, it will likely be too large
Cropping, get rid of visual content that is not critical to the subject of the
photo
Work with a graphics or instructional designer in order to have a visual
hierarchy to your pages – i.e., headings, subheadings; keep in mind that
images draw readers eyes away from text
Consistency of style gives web documents a professional look at feel
True effectiveness of graphs, charts and figures depends upon adequate
labeling, and use of graphic features that show the progression
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Figure 1: Music Technology Online Repository Prototype
Source: Hamburg Hochschule für Musik und Theater; Northeastern University Music
Department; UC Berkeley Center for New Music and Audio Technologies: De Ritis,
Hajdu, McDonald, Wessel 2006.

Figure 1 consists of a prototype from an asynchronous learning module called
MUTOR (Music Technology Online Repository). This is from a lecture titled
“Representations of Sound” within a course called “Music Perception and
Cognition”. On this page is a graphic used to point out details of the inner ear, an
illustration is used whereas a photographs would prove much more difficult for
identify the parts. The color scheme of the illustration matches the general look
and feel of the entire module; this consistency of style gives this site a
professional polish. This module requires a fair amount of text, so the visual
stimulation helps to avoid tiring the eye. It should also be noted that the
instructional designer and graphic designer worked closely with the content
specialists, and together as a team they aspired to make all the visuals serve the
instructional goals. This includes the use of graphics to aid in the visual hierarchy
of the pages. Also notice that the inner ear graphic is well labeled. Professor Ann
McDonald, on the faculty of Art + Design at Northeastern University, was the
Design Director of this project.
Animation
Animations are based on the technique of presenting a rapid display of a sequence
of static images (e.g., drawings, photographs) in succession, to create an illusion
of movement; this sequence of “moving” images can also be called a movie or
video. Computer animations are the result of images generated and/or
manipulated by electronic images on a computer, or use of the computer to create
the moving image sequence and process. Animations can be made with hand
rendered art, computer generated imagery, or three-dimensional art (e.g., puppets,
clay figures). Some animated GIFs might cycle through 10 images per second.
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Each static image is called a frame. Videos use 24 or 25 and films 30 frames per
second.
There are many benefits to adding animations in eLearning courses. They're
fun to watch, entertaining, and often can get a message across where words or
audio cannot. Of course, like other types of educational media, animations should
be used appropriately. Animations should also be short, appropriate, and contentrelated.
There are three basic types of animation – cel, stop, and computer animation.
Cel animation – refers to the traditional way of animation in
asset of hand drawings, where transparent sheets cels (cel is
short for celluloid) shift from frame to frame over a static
background. Like any other animation, combined with music
and sound effects, cel-based animation can come alive
Stop animation – also known as stop motion animation, is a
technique to make objects move on their own. Images are
drawn with some different positions and photographed
separately. Puppetry is a well-known frame-to-frame animation
type.
Computer animation – 2D and 3D, can use PowerPoint and
Flash animations, perhaps the most used on the web; using
scanned drawings into a computer like in a cartoon film; 3D
animation
Different file formats are used on the web to present animations, including FLA
(Adobe Flash); GIF (Graphics Interchange Format); and SWF – Small Web
Format (originally “Shockwave Flash”). However, although a great deal of
animation content is written in Adobe Flash, not all computers or devices are
equipped with, or support Flash or SWF extension. These days instructional
designers are increasingly using videos and their accompanying file types like
AVI, MOV and MPEG to present animations. Animated GIFs are excellent for
simple animations with few colors, thus their file sizes are must smaller and
easier for sharing on the web.
Readers should be aware that in April 2010 Steve Jobs published an open
letter explaining why Apple wouldn't allow Adobe's Flash technology on the
iPhone, iPod touch and iPad. Jobs listed a variety of reasons related to reliability
and security (e.g., Browser makers have been tightening control over older Flash
plugins, which, like Java, remain a popular target for attacks on the web). Adobe
executives have argued that Apple just wishes to maintain control over Apple's
iOS platform. It should be noted that the markup language HTML5 could be used
as an alternative to Adobe Flash for playing audio, video and animations within
web pages. As always, educational multimedia developers must consider the
various platforms that their learners will be using to access their online content
(Palmer 2010, Perez 2010, Tung 2013).
Like any educational media, using gratuitous visuals, text, or sounds can hurt
learning. Animation, too, can have a negative impact if it does add functionality
to a learning module. Inundation of too much media can be distracting rather than
enhance learning.
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Figure 2: Animation of a DNA Microarray
Source: Northeastern University: De Ritis, McDonald, Laird, and Scheirer, 2003.

Figure 2 presents a series of slides from an asynchronous learning module that
instructs its users about a device called a “DNA Microarray”. The topic of
understanding a DNA microarray or gene chip is a collection of microscopic
DNA spots attached to a solid surface. The underlying science content is not easy
to understand, nor is the technology associated with the nature of the device or its
functionality. This is an excellent example of how animated graphic elements can
be a powerful tool, in combination with text and sound, to illustrate complex
subject matter such as microscopic DNA on a chip.
These six slides present a sequence of images used to illustrate a one-inch by
three-inch glass wafer that sits within a cartridge. The cartridge contacts
thousands of single-stranded DNA molecules robotically spotted on the glass
wafer in a grid-like pattern. Not shown here is that the user could select to view
all sides of a 3-D animated version of the visual object itself, in order to see what
it looks like from all sides and angles.
Data Visualization
Data visualization is the presentation of data in a pictorial or graphical format.
Some define visual representations such as charts and maps as an example of data
visualization (www.sas.com). While this is correct, such a definition may be too
encompassing for our purposes. For example, a chart can be a table, graph, or
diagram; and a map can be a representation of an area of land or sea, it can be two
dimensional or three dimensional. We should therefore apply this rule of thumb
to differentiate data from information: Data is raw and unprocessed information,
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and information is parsed and/or filtered data that represents a concept or idea.
This metric allows us to qualify a given data visualization
Data visualization’s educational utility is in its ability to convey highly
complex and abstract concepts with an image that simplifies. The power of the
non-verbal “look” at a visual is our ability to perceive content nonlinearly and in
a moment, instead of what is an inherent weakness of linear formats, such as text,
which is time-based. A look you can do in an instant; if the data visualization is
well constructed, we learn much more quickly than in other formats. This is an
important point; although the main goal of data visualization is to communicate
information clearly and effectively through graphical means (Friedman 2008), in
an online learning context, we must consider the extra criteria that a given
visualization must also enhance the learning process and be access at a crucial
point in time that enhances learning.
It is the ability for an image or graphic to clearly convey the meaning of data
- teaches us something in a nonlinear, non-verbal way - that is the real power of
data visualization. And in today's world of “big data”, there are so much raw facts
and statistics available from innumerable sources, that the ability to meaningfully
transform raw data into meaningful information is crucial. Data visualization is
one method increasingly in use to address this challenge. Of course, badly
designed data visualization – like any badly designed visual representations –
may serve only to make more complex the underlying content and confuse a user,
or worse, to convey incorrect information, instead of allowing the learner to
understand information more easily and quickly.
Interactive Visualization
Sometimes the phrase “interactive visualization” is used to describe graphics that
can take user input in order to generate a new visualization in real-time, such as a
new graph, spreadsheet, data plot. In essence, this is no different than working
with an Excel spreadsheet. Unless the software generating the visualization
applies some sort of artificial intelligence that draws conclusions from the data
inputs, these are low-level interactive systems. Regardless, the ability to take user
input to move beyond static graphics, spreadsheets, or other type of still images,
in order to re-formulate an image in a manner that clarifies the information being
sought, or to be able to drill drown into data in a manner that provides greater
detail, will result in a powerful online education environment (www.sas.com).
Google Hangouts and Skype
Google Hangouts is a video chat service that enables one-on-one chats and group
chats with up to ten people at a time. Similar to Skype, FaceTime (Apple) and
Facebook Video Chat, Google Hangouts focuses on group interaction as opposed
to one-on-one video chats; and allows users to share documents, scratchpads,
images, and YouTube (and other videos) with one other. In the context of
asynchronous learning, the “real-time” connection between student and teacher is
not a high priority. However, real-time communication amongst students,
especially as a method of encouraging collaboration and/or group-based learning,
can be a great added-value to any online educational environment; e.g., peer
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teaching (student-to-student teaching) is extremely popular in many cultures, not
to mention the potential benefits of the social interaction among classmates. The
ability for student users to communicate, review, and reinforce class topics with
one another, particularly beyond laptop and desktop computers with mobile
devices (such as Android and soon iOS-powered mobile devices) is a powerful
tool. In this case, we are discussing video not as an object to be loaded or
streamed, but as a method of communication that adds value to an asynchronous
learning environment.
Online Sources for Music
A widely used resource for music is YouTube. In addition to commercially
produced music videos, there are many instances in which the YouTube content
simply uses a still photo of the cover art or artist, (with no video) but offer the
song audio in its entirety. Due to licensing agreements with major record labels,
and popularity with many unsigned artists as well, YouTube offers a very
comprehensive selection of music of all genres. It also provides the user with a
great degree of control, i.e. finding a specific recording, or music by a specific
artist. Likewise, streaming services like “Spotify” offer extensive user control and
have extensive libraries thanks to licensing agreements with record companies,
many of which are also investors.
YouTube, Spotify, and other music services function on a variety of
computer platforms through a browser based version, and have native mobile app
versions for the Apple iPhone, iPad, and iPod Touch through the iTunes App
Store; the Windows Phone, Android phones, BlackBerry platforms, and others.
Disruptive technologies in the music industry have ramifications for the sharing
and distribution of any audio media. That is, the audio file can be a rock song, a
Mozart symphony, a sound effect, or the lecture of teacher.
Content is Still King
Netflix, an American provider of on-demand Internet streaming media, used to
mail its DVDs via Permit Reply Mail. In 2013, Netflix became a “streaming TV
network service” that plans to compete with cable television and network
television. As Netflix continues to create content primarily for online distribution
only, Education can learn from the big data it is gathering – and that lesson is,
once again, compelling online content is king. Simply put, we can learn a lot from
the film and television industry, and the creative industries in general, about what
is sticky appealing content, and what content is being sought after by consumers.
The giant amounts of data that Netflix collects with respect to what people choose
to watch, are teaching educational content developers.
The Netflix approach to online education suggests that there is great power in
the passive consumption of videos instead of interactive back-and-forth learning.
The question is, although there may be a market for passive consumption of
educational videos, is this approach useful for meaningful learning? On-demand
Internet video streaming, provides access but the content is the key. Educational
media developers and instructional designers need to be aware that beyond the
rigorous evaluation and assessment required to make sure that asynchronous
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educational content is useful to the learning process, will soon require that it also
be compelling. In the competition for the online market, educational effectiveness
and compelling audio and visual design will both be minimum requirements.

Issues of Media in Asynchronous vs. Synchronous Online Learning
Environments
Asynchronous environments refer to self-paced learning; when there is no teacher
in the room, a student can have greater control over the pace of moving through
content. What are some issues that rise in these contexts and how might media be
used to aid in the learning process?
Asynchronous vs. Synchronous: The Guide vs. The Sage
In 1995, Alison King’s oft-cited article “From Sage on the Stage to Guide on the
Side” in the journal College Teaching (King 1995) initiated a big debate on
education reform. One aspect of the paradigm of the “Guide on the Side” is that
an instructor facilitates course instruction when a student essentially moves
through materials his or herself, and at a pace comfortable to them – it is an
inherently participatory, hands-on and experiential learning style. “Sage on the
Stage” is best known as the traditional lecture style instructional method.
Teachers teach at the front of the classroom and learners take notes.
Although the debate over the merits of traditional teaching versus
constructivist teaching rages on, there appears to be an increasing majority
leaning towards Guide on the Side (Hovious 2013). Constructivism refers to an
approach to learning based on observation, experiential learning and reflection,
where students are active creators of their knowledge. They must actively ask
questions, explore, and assess what they know in order to learn (www.thirteen.org
2004). Instructional designers seeking to use media in a constructivist approach
within an asynchronous learning environment should constantly ask themselves
the following questions:
Does the included media adequately help the learner understand the
underlying learning topic?
Can the learner use media to ask questions and get answers to questions?
Does the included media allow the learner to explore a topic in an
experiential way?
Does the learner get assessed on their understanding of given topic
during the learning process?
Good teachers know that both the “Sage on the Stage” and “Guide on the Side”
approaches are necessary; it is not either/or. Good developers of asynchronous
learning content need to reflect on how to integrate media to incorporate the best
of each learning approach. In the online environment, one may think of “Sage on
the Stage” and “Guide on the Side” as a continuum from passive to active
learning; from directed to self-paced learning; or from linear to non-linear
learning. Linear meaning a learning environment that can only be experienced in
one way, from beginning to end, with little or no flexibility; non-linear meaning
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that the user has complete freedom to start and stop, and/or jump around given
content as they see fit.

Figure 3: Sage on the Stage, 30-minute Lecture
Source: Northeastern University Music Department: De Ritis, 2011.

Figure 3 shows a still image from an unedited 30-minute video of a professor
lecturing in front of the classroom. This video was captured and dropped into an
online learning environment. This represents an early approach to online learning,
using media to capture the “Sage on the Stage”. The learner participates passively,
as if they are sitting in the classroom. Unfortunately, much of what the average
faculty member states during a given lecture is non-essential information to
teaching the topic at hand.
Referencing the tips on using video above, we should edit this video in postproduction, and place it in an environment that provides for more active
participation. This video can be parsed into a series of short clips where the most
essential chunks of information are captured, also allowing the user to move
forward, backward, repeat and scroll at the their will. The text of the video can be
transcribed and included as a PDF for download. Keywords can be referenced and
searched, possibly bringing the student back to the actual point in the video where
the topic was discussed at some future date. Shorter video sizes will load and
download much more quickly. Most importantly, the lesson plan within the site
should reference the content of the videos closely. At every moment, the
instructional designer and instructor should be in a dialogue making sure that the
content covered in the video is cerntal to the instructional goals of the lesson.
Otherwise, perhaps the video should not be included at all.
In an asynchronous learning environment, there is no teacher instructing in
real-time, there is not the option for a student to raise their hand and be called
upon in order to have their questions answered. Well-planned and well-designed
media needs to account for this shortcoming. The “Guide on the Side” approach
toward developing content for asynchronous learning environments aspires to use
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media in such a way that assistance can be offered to the student precisely when
the student needs it most – just in time.
“Just In Time” Learning
The ability to access information precisely at the moment that optimizes a
student’s learning can be described as “just in time” learning. Recognizing that
each learner is unique, the more opportunities for a learner to have individual
control of the pace with which to move through educational content, the more
efficient and effective the learning. All media in asynchronous educational
environments should aspire to be applied in such a way that maximizes the
learning process. Online synchronous environments are generally distributed to
one person at a time, but the learning content needs to be presented in an
environment that is flexible enough to accommodate many users at the same time.
The ability for a learning environment to be optimized for various learning
behaviors and styles allows for increased scalability to potentially larger markets
with minimal re-purposing.
Figure 4 represents a learning module where a video slideshow sits in a context
that allows the user to have some flexibility and control over the pace of the
learning content; in this case, the history and biography of Ludwig van Beethoven
and his Symphony No. 3. The video slide show consists of a series of images with
high quality narrated audio voiceover with a music soundtrack; the narrated text
is included to the left and can be scrolled to follow the narration. This text can be
printed out as a PDF for later reference. Video slideshows are broken down into
3-minute chunks, with a navigation that allows the user to jump freely between
content areas: selecting among biography, historical context, and listening guide,
and with a sub-navigation within a subject area. The biography slideshow shown
presents sub-areas of the early years, middle years, and late years. Further control
is provided with the slide bar, allowing the user to know where they are within a
given video, and can shuttle forward or backward within each video. Play, pause
and rewind controls are located on the upper right

Figure 4: Northeastern/Boston Symphony Orchestra Online Conservatory
Source: Northeastern University; Boston Symphony Orchestra 2004.
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In this example, the video slideshow content was written as a pre-conceived script,
with images used to illustrate concepts and to add educational value to the written
and narrated text. If a user comes across a term or concept that is unfamiliar, there
are a number of opportunities for the user to stop and drill down within the
learning environment. A term can be looked up in a glossary of key words, some
topics can be explored with greater depth in the “Musical Exploration”, and a
series of recommendations for additional resources are also made available,
including useful books and websites.

Multiple Simultaneous Media Streams: Benefits and Pitfalls
When integrating media into an asynchronous educational environment, we must
be careful not to inundate the learner with excessive graphics, text, and multiple
streams of video and audio, in a manner that hinders instead of helps the
educational experience. Additionally, an environment where there is excessive
human-computer interaction can result in a learner losing track of how input
effects output. When there’s too many things happening at once, the resulting
chaos breeds confusion. We can learn from current research on multitasking in
order to enhance our understanding for designing efficient and effective learning
experiences that utilize various media.
Multitasking
Scientific research shows that kids cannot possibly do their homework with the
TV blaring, instant messenger crawling, or the MP3 player pumping, especially
all at the same time. The ruckus of such multi-tasking may make them learn less,
and to use the wrong parts of their brains to store information (Ghassemi 2006).
Only a small number of people are good a multitasking. Dividing attention across
multiple activities is taxing on the brain, and can often come at the expense of
real productivity. Multitasking involves actively thinking about more than one
thing at a time, which can overload the brain's working memory. Instructional
designers need to be weary of sites that require users to divide their attention
(Chow 2013). Although multitasking activities can affect the depth of learning
and application of knowledge, research also suggests that background music may
provide some benefit. Music functions like white noise, drowning out distractions.
For others, it can have an emotionally soothing quality, perhaps reducing anxiety
and/or boredom associated with their work (Ghassemi 2006).
Coffeetivity is the productivity boost that you get after drinking coffee. It
seems that not only do we all love the smell of freshly ground coffee beans,
apparently we also love the sounds associated with a coffee shop – to the point
where studies show that the ambient noise in your average coffee shop actually
boosts your productivity. Based on this, an app, called Coffeetivity, has been
created that replicates the soothing sound of a coffee shop that you can play in
your work space! (Nikolovski 2013). As cited in the tips on using audio above,
instructional designers should be careful about having too much audio present in
an asynchronous learning environment. However, it appears that having sounds
that represent the audio environment of a coffee shop might have useful benefit!
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Learning Styles
The amount of media that an individual can track while trying to learn has an
effect on their ability to learn. Of the many decisions that an instructional
designer must consider when including digital media for asynchronous learning is
which learning style to emphasize, given that individuals differ in how they learn.
There are various types of learning styles, one approach may be to divide the
types into three broad categories: auditory learners, visual learners and kinesthetic
learners.
Auditory learners benefit the most from traditional teaching techniques, a
lecture-based, linear “Sage on the Stage” approach; i.e., listening to the teacher
standing at the front of a classroom, or to a video-taped lecture presented unedited on line, or a learner preferring to download and listen to an educational
podcast. Next most prevalent are the visual learners, who benefit from diagrams,
charts, pictures, films, and written directions.
Kinesthetic learners consist of the majority of the population, where learning
occurs through means of touching, feeling, and experiencing the learning
materials. These types of learners acquire information when participating,
whether in a science lab, a drama presentation, skit, or fieldwork – they prefer to
actively participate in learning activities. Education is shifting toward this more
hands-on approach (Farwell, 2013).
Anatomy of a Tone
Figure 5 presents a learning module that gives a learner multiple entry points into
complex subject matter. This kind of learning activity presents a hybrid of
learning styles embracing audio, animation, and graphics in its interactivity.
However, whenever integrating media and interactivity in this manner, the
instructional designer must be weary of the potentially negative effects of using
too many types of media at the same time.

Figure 5: Anatomy of a Tone
Source: Northeastern University: De Ritis, McDonald 2002.
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The potential power of simultaneous streams of media gives a learner a sense of
touching, feeling and participating in the learning materials - a kinesthetic
experience. The ability to teach a complex abstract concept via a series of
integrative text-sound-image steps allow the learner to fuse difficult concepts in a
manner that is difficult to do in a purely auditory style, lecture setting. In Figure
5, the media-based learning module “Anatomy of a Tone” integrates sound,
animated sequences, and simple graphics, which hastens the learning curve of the
concept “frequency as musical pitch”, which requires a learner to understand the
concepts of wave properties, vibration, amplitude, wavelength and frequency in
Hertz. An image of a piano keyboard, to musicians, is a familiar interface to the
concept of pitch. With this virtual keyboard, a user can select a key and hear a
sine tone that simultaneously corresponds with its written music notation, an
image of its wavelength, and its exact numeric frequency in Hertz. As the music
notation goes up the staff, the visual of the keys on the piano moves toward the
right with the corresponding audio accompaniment, the wavelength decreases,
and the numeric frequency goes up. Through interaction with this module, the
four concepts of tone, music notation, wavelength, and frequency in Hertz are
integrated in a highly effective, kinesthetic style to learning.
The great majority of learners cannot internalize information or skills unless
they use them in a real-life activity. This is the main reason why experiential
education has skyrocketed in the United States. The “Anatomy of a Tone”
learning module is a good example of how to use integrative media in an
interactive manner that doesn’t confuse but instead reinforces learning.

What is Interactivity Anyway? Is High-Level Interaction Crucial to
Successful Asynchronous Learning Environments?
The term interactivity is often overused and generally misused. A deeper
understanding of the term, and how is has developed with respect to designing
educational multimedia, is useful as we continue to design asynchronous learning
content. For example, Rosetta Stone, a popular language learning platform, has
been airing a TV commercial where it mocks purely audio-based applications
while championing its own interactivity. “How effective can tapes be if there is
no interaction?” an actor states in the commercial. The term “interactive” has
been associated with the web since its inception. However, “interactivity” seems
to mean different things to different people.
A software reviewer of Rosetta Stone cites how its software forces you to
“think and do” at the same time, suggesting that this kind of “engagement” and
“interactivity” was a powerful learning tool. It also suggests that having a mobile
companion allows the user to “learn on the go”, which aids in a tried and true
language learning method – frequent repetition. Interestingly enough, this is what
some have found compelling about the Pimsleur’s audio tape language program,
which migrated from tapes to the iPod. It emphasized timely repetition and
reinforcement, and there is nothing interactive about that, but it is effective. The
reviewer claims that Rosetta Stone emphasizes kinesthetic learning, via access to
“graphical elements, sophisticated voice-recognition system, rainbow of optional
activities, and deep control over user settings”. However, interactive systems,
fundamentally, are systems that take input, process that input, and respond. There
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is a different between a system that provides feedback (e.g., whether an answer is
right or wrong) and a system that is interactive.
What Does Interactivity in Regards to New Media Really Mean?
Environments that trigger a response of a pre-determined output based on some
input are really not interactive at all. Whenever the output is pre-determined, the
level of interactivity is low; or, more precisely - reactive. Examples of web-based
interactivity of this kind include rollovers, Flash-based websites, most video
games, hypertext – in fact, input devices such as the keyboard, mouse, track ball,
all fall under this type of interactive functionality. It is clearer to state that such
environments create the illusion of interactivity, because the user really interacts
only with the choices that have already been programmed into the software
environment; the user is following one of many preconceived paths, i.e. low-level
interactivity. (newmedia.wikia.com, De Ritis)
High-level interactivity more closely models the interaction between two
humans in a conversation, or between two improvising musicians, where the
results represent two-way mutual influence. Programming such intelligence into
an educational program is complex, but for our purposes it represents one side of
a continuum related to interactivity. High-end and low-end interactivity, or
environments that give the illusion of interactivity, are all important to
asynchronous learning environments. Although low-end interactive educational
modules rely upon repetitive, dynamic environments where the interaction with
content doesn’t change over time, the ability for an educational system to respond
to an inquiry with a correct response over time enhances engagement of the user
and actively engages repetition, memorization, and in most cases realizes the
instructional goal. High-end interactivity and artificial intelligence, which exhibit
mutual influence and/or model interactivity with a human being or a master
teacher that can appear to learn an individual’s learning behavior over time, is an
aspirational goal of many high-end interactive, asynchronous learning
environments.
Blues Riff Player
The Blues-Riff Player is an educational multimedia module in the Northeastern
University/Boston Symphony Orchestra Online Conservatory. See figure 6 below.
The instructional goal of this module is to teach its users about the Blues, and was
cited by Newsweek magazine for its innovative approach to online education
when it was released in 2003. The learner uses either the computer keypad (letters
“a” through “t”) or clicks on the sound objects (also labeled “a” through “t”) to
select and listen to short musical phrases in the Blues style. These twenty audio
files, or Blues “riffs”, can be played in real-time like an instrument that can make
twenty sounds. The learner can also see the music notation of the riff selected on
the musical staff on the left side.
For years there were a series of old records called “music minus one” that
allowed aspiring jazz musicians the opportunity to learn to improvise with a jazz
ensemble (a rhythm section of piano, drums and bass) playing through “the
changes” (the harmonic progression of jazz composition) on the record. You turn

MEDIA, THE WEB, MOBILE DEVICES, AND LEARNING

441

on the record, read the music or the “chart” and start playing, start improvising,
and you would repeat this over and over again until what you were playing
sounded good with the music accompaniment. This was one tried and true
approach to learning how to improvise by yourself when you couldn’t get your
friends together to play.
The Blues-Riff Player references the historically effective “music mines one”
educational model, providing an interactive asynchronous learning environment
for a learner to experience what it would be like to play the Blues with a rhythm
section of piano, bass and drums. The user is the soloist, playing the twenty riffs
as if an instrument in real-time. In addition, the user can choose to drag and drop
the riffs onto the Blues music score, dragging them forward or backward in time,
to test what one can hear against the Blues harmonic changes in the
accompaniment. It is this process of interaction: trying, experiencing the feedback
from an action taken, and trying again, that leads to learning and knowledge.
While it does not make the user a jazz master, there is no doubt that the BluesRiff Player provides the learner with the experience of playing the Blues, in an
asynchronous environment that can also teach him/her about the music theory
associated with the Blues as well as the history of the Blues.

Figure 6: Northeastern/Boston Symphony Orchestra Online Conservatory
Source: Northeastern University; Boston Symphony Orchestra 2003.

The interactivity present in the Blues-Riff Player is consistent with the “illusions
of interaction” described above. There is not real two-way communication
between the soloist and the rhythm section. That said, the real-time adjustments
that a user can make when getting such just-in-time feedback from the game-like
interplay of the Blues-Riff Player, can be capitalized on to enhance the learning
experience in an environment where an actual teacher is not present. What is also
often under-appreciated, is the time and energy taken into the educational design,
which was developed by an interdisciplinary team of Northeastern faculty
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consisting of an instructional designer/musician, graphic designer, and a
computer programmer. The text-based instructions need to be written and iterated
such that they are clear, and aid the process of gaining knowledge. The graphic
user interface, the physical actions associated with the controller input, all must
be clear in a self-paced environment – this is the result of testing and tweaking, in
an often seemingly endless and iterative process. But once it is finished, the
scalability of this learning environment is virtually unlimited, as the millions of
users of the Online Conservatory can attest.

Handheld Mobile Devices: Benefits and Limits
With the rapid development of mobile devices and emerging technologies, the
instructional designers and developers of media for asynchronous learning
modules has met a great challenge. How do you design for educational interfaces
where the screen is so small? The fact is, the great majority of the world’s users
only have access to course content via their cell phones – what can we learn from
the use of media in such extreme asynchronous learning environments?
Portability vs. the Small Screen.
The visual surface of cell phones is 10-15% that of a PC monitor. Given this, the
technological attributes that make mobile learning effective will be different than
those of large screen devices. These include “portability, small screen size,
computing power (immediate starting-up), diverse communication networks, a
broad range of applications, data synchronization across computers” (Pea and
Moldanado 2006). The most distinctive of these, and the one that creates the
greatest advantage of learning with mobile devices, is “portability” (Park 2011).
The benefits thus enabled include making content available outside classrooms,
interactivity, use for both independent and collaborative learning and low cost
(Yousuf 2007). Combining these capabilities enables “anytime, anywhere”
learning, which more than compensates for the lack of screen real estate, and
forces a rethinking of traditional approaches.
One illustration of this is in Pakistan, where UNESCO, Mobilink and the
Bunyard Foundation implemented a project to support newly acquired literacy
skill of girls aged 16 and over. In the pilot 250 girls had face-to-face Urdu lessons
before returning home to villages that lacked computers or Internet connectivity.
They did have phones, and once home they received assignments, messages and
reminders via SMS. The pilot showed positive results, and interestingly when it
concluded the girls decided to pay for it themselves rather than let it end. It has
since grown to 2,500 users (UNESCO 2013).
The advantages that the computer enjoys over mobile phones are diminished
by the increasing sophistication and availability of mobile applications. Through
the application layer, phones are able to access massive computing power
residing in the cloud, and are no longer restricted to the processing power in the
handset. PC’s/laptops still enjoy advantages, but in a narrower spectrum of use
cases, such as those where large visual display, full size keyboard or disk-drive
functionalities are a key need. Outside these parameters, mobile’s utility is being
dramatically enhanced by application layer access to cloud-based computational
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power. The full integration of mobile application into learning strategies is at an
early phase, made both more challenging and exciting by the rapid development
cycle of mobile apps, and quickly evolving technological features. The current
generation of applications leverages the portability, ubiquity and mobility of the
devices, and future applications may also seek to leverage developments in
mobile sensor capabilities and their increasing inclusion in new devices (Jeng
2010).
What We Can Learn from Third World Access to Learning, Leaping Across the
Global Digital Divide
There are many countries where mobile access is the only practical, scalable way
to provide access to course content: countries where traditional land lines were
never put in, were insufficiently maintained, and/or the first significant national
investments in telecommunication infrastructure were wireless and not land line
networks. In these cases, access to educational content and resources is
enormously increased, often for the first time.
While countries such as Brazil and India are aggressively upgrading their
telecom infrastructures, others are upgrading more slowly and the older, 2G, 3G
technologies are the still the norm. In many emerging market countries the
phones themselves are typically less expensive “feature phones” rather than
costly, tech-laden “smart-phones”. These feature-phones phones, which offer
basic GPS, mp3 playback, a camera, the ability to run simple apps, and some
form of internet access, occupy the middle ground between high end smart
phones like the iPhone and very basic phones that only make and receive calls
and text messages. In India 77% of the phone-using population uses feature
phones, as do 88% in Kenya and 89% in Nigeria (Buzzcity 2012). Phone
manufacturers looking to reach these markets are creating inexpensive feature
phones at ever lower price points, such as an $80 phone by Chinese manufacturer
Huawei in partnership with the Kenyan telecommunications company Safaricom.
(Technology Review 2011).
While the phones themselves continue to improve, mobile developers are
increasingly creating applications for the lower-cost phones. Large companies
actively acquiring expertise aimed at feature phone users in emerging markets
include technology giant Facebook (Information Week, 7/22/2013). These apps
increasingly blur the line between “smart phones” and ”feature phones” a
development of particular significance in emerging markets, with their high
percentage of feature phone market share. Once populations have achieved
mobile access, even within the constraints imposed by simpler phones, the focus
shifts to actual learning. Much of the research about learning outcomes in these
cases is mixed. (Valk, et al. 2010). But certain common features emerge as
constants in the successful outcomes, e.g., math and literacy adult education
outcomes have been improved by mobile learning’s leveraging immediate
feedback, simple design of content and interactive voice communication,
especially in areas with low literacy (Aker, et al. 2012).
Choosing best practices for mobile learning is complicated by its multiple
categories of content, varied levels of infrastructure reliability and widely varied
user-cases. Cultural sensitivity is of particular importance, or as pioneering
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mobile education scholar John Traxler recently cautioned, “There remains a risk
that the cultures and the traditions at the receiving end of programs using mobiles
for education will get overlooked in the drive for efficiency and scale.” (Stanford
Social Innovation Review 2013) In addition to tuning efforts to local cultures, a
common factor for success seems to be an emphasis on those capabilities unique
to phones, notably the ability of students to immediately apply knowledge “justin-time, just-enough, just for me” (Peters 2007) versus the model of acquiring
information for later use, or “just-in-case” learning. (Traxler 2007). Another
feature is the ability to approach problem solving collectively. All approaches are
relatively new and emergent best practices still at an early stage.
So what lessons can be drawn from mobile learners in situations of extreme
geographic or cultural isolation, high illiteracy, and/or extremely low income?
Viewing these cases as “lead users” (Von Hippel 1986) or as the “extreme users”
of Design Thinking methodology (Brown 2009) can help identify behaviors or
approaches that may have utility outside their original setting. For example, the
extreme geographic isolation of a village in India may be relevant to the moderate
isolation of a town in rural Idaho or West Texas. The extreme simplicity of
interface design needed for populations with low literacy may boost participation,
engagement and therefore outcomes even for highly literate populations. The
largely interactive and visual approach towards math and literacy educational
content for children in rural Nigeria may improve outcomes for at-risk children at
low-performance Western public schools. Mobile applications developed to run
over low-bandwidth networks and on feature phones can be used to reduce
‘feature-bloat’ and enhance use engagement in smart-phone apps. The
possibilities are intriguing.

Production Quality and Learning
The use of high quality video, audio and/or imagery does not necessarily help
learning in an asynchronous environment, nor do positive outcomes necessarily
require greater bandwidth or more powerful handsets. The case of video quality
provides one example. High quality video requires more processing power to
create and reproduce, and higher bandwidth/throughput to deliver than audio. The
experience of video dropout, freezing or stuttering significantly degrades
engagement and can render the content unusable. At the same time, users are
extremely sensitive to degradation of the audio. If the audio is intelligible, visual
problems seem minimized. Put another way: good audio forgives bad video. With
educational content this is amplified, because in the case of a lecture or speaker,
the key information often resides in the words spoken rather than in the image of
the speaker. A still photograph with caption and audio requires a small fraction of
the bits to encode and transmit as video, and loses little of the effect.
Sometimes constraints lead to innovative approaches. The Khan Academy’s
approach shows that low production values don’t impede educational value, if the
content is high quality and engagingly presented. The modules of Khan Academy
are short videos produced with very simple hand-drawn animation with voiceover. The production style originated when creator Salman Khan began
producing YouTube videos to help his niece with her mathematics classes, using
simple, hand drawn animation with voice-over. There is no video of the
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instructor, as in classroom lectures “Sage on a Stage”, and there is no use of highend graphics or other bandwidth intensive content. Rather, the instructor takes the
role of “Guide on the Side” but uses the computer equivalent of classroom
chalkboard drawings to walk the learner through the lesson. The software tools
for producing this style of video are free or inexpensive, the hardware is low-cost
and many good online tutorials exist, including those freely available at
(www.khanacademy.org).
The Khan Academy mobile app now allows smartphone users access
anytime, anywhere, to short sections/specific learning objects, and, as in the PC
version, the user has the ability to pause, back up, skip forward. Khan Academy
has grown quickly since its founding in 2006, and is now serving six million
unique visitors a month in over 24 languages. While not appropriate to all
educational content, the method of one-on-one style narration combined with
minimalist animation is worth considering as an effective, low cost approach to
asynchronous learning.
In Bangladesh there is a mobile education project with even simpler
production values and high impact called BBC Janala. This is part of a larger
government effort to increase the level of English for the average Bangladeshi
citizen. Participants were able to call a number daily for a 3-minute audio lesson.
In addition a mobile site was created where the lessons could be downloaded. In
the initial two years there have been 15 million calls and a quarter million
downloads. Using only phone audio, the project created a mass scale, self-paced
eLearning system delivered by mobile phones. (Vosloo 2012). In short,
successful tech mobile approaches share an embrace of the unique capabilities of
the mobile technology.
Learning is not inherently a broadband-intensive experience, and while there
may sometimes be a valid need for high production values, a first step should be
evaluating educational against learning outcomes and strategies, relying on the
attributes that only mobile learning can offer.

Conclusions
This chapter reviewed pedagogical uses of digital media in the design and
development of ELearning. We identified four basic types: audio, video, graphics
and animation. We identified basic best practices, detailed above, which can
maximize their educational effectiveness. All digital media are seeing rapid
advances in sophistication. This accelerating rate of technological innovation
creates both significant benefits as well as challenges: on the plus side we see
increasingly powerful tools and decreasing costs, but these can be offset by
increasing fragmentation and a lack of interoperability. As educators we must be
mindful of what the newest technologies can offer us, but also be aware of the
problems they may present to learners using a wide variety of devices and
services, some of which won’t work with others. Educational institutions must be
thoughtful about embracing technological tools that might restrict wide
accessibility, or conversely, force costly duplication in order to reach a wide
range of users. This dilemma is being somewhat mitigated as standards emerge,
marketplace competitions sort themselves out, and by new standards that offer
nearly universal access, such as HTML5.
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There are significant opportunities to leverage existing online content
“vaults” in asynchronous learning, e.g. YouTube, and Netflix. These tend towards
passive consumption, offering asynchronous content access “just in time” on the
schedule of the learner. The effectiveness of these, and other media, is enhanced
if edited for brevity and mixed with periodic interactivity. At the opposite end of
the interactivity spectrum, tools such as Google Hangout and Skype are highly
effective for student collaboration, offering convenient and free real-time
communication among small groups. Also, there are strong uses cases for
deploying solo interactivity, such as seen with the BSO Online Conservatory.
Different tools can be combined in different ways to accommodate different
learning styles; e.g., Kinesthetic, Auditory.
When all of these activities shift into the mobile arena, some new challenges
and opportunities emerge. The small screen size and (in the case of featurephones) limited functionality shifts emphasis off of visuals and towards the
unique capabilities of phones, including their portability. This enables “anytime,
anywhere” educational opportunities that are still at an early stage of being
explored. In countries where computer penetration is low, but where mobile
phone penetration is high, this has led to innovative uses of mobile ELearning. In
some emerging markets inexpensive feature phones (as opposed to web-enabled
smartphones) still predominate. However this distinction is blurred as feature
phones get more powerful and smart phones become cheaper. While mobile
ELearning is still at an early stage, there are likely to be lessons for affluent
countries from the innovations arising from emerging markets, which find ways
to work within constraints of screen size, low-bandwidth, and/or geographic
isolation. Finally, a vibrant area of innovation for mobile ELearning is emerging
around mobile applications. By virtue of access to cloud-based resources, mobile
apps tend to level the playing field between mobile devices and more powerful
PC’s and laptops.
In summary, we note that online educational resources are accessed through a
multitude of devices, each of which has strengths and deficits that shape the user
experience, and define its utility as a learning tool. But educational needs and
desired outcomes also differ by culture, context, and individual learning styles.
By carefully taking into account both the technology and the particular user of
that technology, media can effectively advance ELearning.
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