Recommendations for use of video streaming technology in online learning gleamed from our Alpha testing faculty and other “best practices” sources
Background and context
Video clips in current use have varying performance issues when streamed across College networks. Our networks include 'typical' local networks (100Mbps/1Gbps).  However there may be limitations(congestion) at certain places and times. Many faculty would also like students to be able to access media from home, over typical modem/dialup connections to the Internet, but have been concerned as to the viability of such options. 

Some faculty are creating (or wishing to create) their own video content, either as new, original clips or from existing videotape-based resources. Video-editing hardware and software varies in sophistication and capability, and individual results have been varied in success. These factors prompted an investigation by Information Technology and Media Services into several video-editing solutions to determine the 'best fit' solution for capturing and producing video for streaming on College networks. The results of this investigation are presented in this document: “Recommendations for use of video streaming technology in online learning”1. 

Some pedagogic guidelines
How should I integrate video clips for effective learning?
Video clips need to be one part of an interactive learning sequence and therefore be integrated with other learning opportunities.   The most productive use of video clips demands more of learners than that they just be passive, so tasks need to be created around the video. These may link to multiple choice questions, gap fills or to extended discussions on a faculty website, Blackboard or SharePoint. 
Key aspects to address in presenting video as learning material are: 

learning outcomes: The learner needs to have information about the length of the video clip and to understand why they are being asked to watch it. The intended learning outcome should be made clear.
context: Learners should not come to video clips cold and so provide the necessary information about the clip on your web page leading to the clip. This serves to set the clip in its context. 

consolidation: Give the learners tasks to peform before during and then after the clip.  This extends and consolidates the learning outcome of the video clips. 

further information: Links (URLs) need to be provided to other sources of related information and there should be a clear indication as to where help can be obtained.
What length should my video clips be?
Small bites appropriate to the learning outcome.  
There is no exact time recommended, but it is difficult to see how clips over 5 minutes in length can be used to construct understanding. 
If you are using a long video clip from an external site you need to give clear instructions about how much to watch before completing learning tasks. 
General points about producing streamed videos
There are a number of common queries regarding the use of streamed video on the College website. Several of these are answered here—should you have any further more specific questions on any aspect of producing streamed video clips for use on College networks, please call Media Services(7770) or the IT HelpDesk( 7600) for advice.
Downloadable video vs. streaming video
There are two common approaches to providing video over a computer network. Downloading and Streaming. Downloading simply means transferring the whole file from a server to the viewer’s computer. As video files are usually large files this can take a long time, which may well put some viewers off. Streaming on the other hand works by downloading the first few seconds of a clip before it starts to play. While the clip is playing the software continues to download the rest of the clip, always trying to download faster than the clip is playing. As long as a suitable download rate is achieved the viewer sees a continuous video clip without any pauses. If the download rate is less than the play rate the video has to pause while the download catches up. There are other advantages to streaming video related to version control and copyright issues as streamed clips cannot be saved by viewers. 


Am I restricted to using Windows Media technology to provide 
streamed video?
The College provides Windows Media streaming services on its website—Windows Media is our supported standard for media streaming. Other standards of media streaming (e.g. Real, QuickTime) are not supported.
What quality can I expect from streamed video?
Several factors have impact on the overall quality of any video you stream. Firstly, the quality of your video's output can only be as good as the input (often known as ‘garbage in, garbage out’!). In addition to this, streamed media is generally of lower quality than other digital video file formats—this is due to the data being highly compressed in order to sustain a feasible and consistent playback when viewed over a network4. 

Areas where quality can be affected (and, to an extent, controlled) are 

video source: If the source video (e.g. a video tape that has been used on a course for several years) has deteriorated in quality from when it was first used, converting it into a digital file format alone will not 'clean up' the video's playback quality. It will simply preserve the video in its current state. If capturing from one of these sources, ensure that it is the best quality available—in the case of older videos, it may not be possible to find a better source tape, in which case the quality limitations must be accepted. 

video capture: Investing in a high quality capture device(or using Media Services equipment) to get video into your PC from videotape or a camera (VHS or DV) will enable the best possible capture results, given the quality of the source video.
playback platform: The platform for which your streamed video clips are produced (e.g. modem connections, network connections, DSL broadband etc.) will determine the playback quality that can be expected. Because streaming is a 'live' technology, network environment factors do play a part in determining how smoothly a streamed clip is played5. 

poor sound quality : One of the most commonly overlooked elements in DIY video production is sound. Good quality sound is as important (and often more important) than the images on the screen. On camera microphones are okay for close up shots, but if you are recording from a distance make sure to get a microphone close to the sound source. Remember that students will often be viewing streamed video in noisy environments where extraneous noise will interfere with their viewing.  Again, Media Services can help with sound quality. 

poor visual quality : Also commonly overlooked in DIY video production is lighting—inadequate lighting can significantly affect the visual quality of a video, and therefore the viewing experience. Natural light is typically poor when captured on videotape, often appearing darker. Professionally produced film and video utilizes additional lighting, carefully placed to give a 'natural light' effect in the resulting video. Be aware that what seems light when you are filming may not appear that way in the resulting clips, and may benefit from the use of additional lighting.
How much will network factors affect the quality of my streamed 
video's playback?
All networks (local networks, or dialup connections to the Internet) vary in performance according to the amount of network 'traffic' at any given point in time. Even the best quality video stream may be adversely affected by heavy data traffic on the same network. 

Streaming technology does take account of this and can, to an extent, adjust the rate at which video streams to the desktop in response to network traffic factors at the viewing time. This is not failsafe, however, and heavy congestion (or a 'slow' local network area) can still make playback far from smooth. 

Within the College there are generally very good network connections, which are able to support video streaming for dozens of multiple concurrent users. However as streaming media is used more and more for instruction we may experience some network delays. 

I want to use video for an aspect of my module—how should I 
go about it?
There are several questions to ask in approaching using video to support an aspect of the subject area in your module or course. 

· Does a video already exist for the same purpose? 

· If one does, am I allowed to use/stream it? 

· If not, how do I create a video? 

video resources: There are video resources available for educational use—utilizing a suitable video can be a quick and cost-effective way to include video as learning material. If you find a suitable pre-existing video, it is very likely to come with usage restrictions—you should check with the owner of the video material as to how and where you can use the video. Also check whether a Windows Media streamed version of the video is available already, and, if not, whether you are permitted to create one under the terms of your usage agreement. 
new videos: If creating new and original video clips for use in your teaching, consider working with Media Services for a high quality production. They can script, direct and professionally film your video, and the resulting output will be of the best quality possible in terms of content and presentation. Original video that the faculty may shoot also has the advantage of being relatively safe in terms of copyright (although care must be taken not to include identifiable material from copyrighted sources) 

Advice on approaches to using video in learning and teaching is available from 
DIY Videos If you want to create some simple video material yourself it is a good idea to talk to Media Services staff for some basic advice. Remember that we live in a very media aware society, and if your production does not meet peoples’ expectations you can lose their interest before you’ve begun. They can suggest ways to approach a small video project using your own digital camera as well as offer advice on video formats and the equipment you may need to use to get the best from your ideas. 

(Roger Nick) may be able to help with advice on the creation of your own videos. You should also check with Media Services to determine if we have the correct codec to encode your steaming media if it was not produced by the college.

What equipment do I need to produce streamed video clips?
· a PC (as described in Minimum PC specification for digital video, below) 

· video-editing software (as described in What software do I need?, below) 

· a video source (analogue or digital camera; VCR and VHS tape; pre-produced movie file) 

· appropriate cable connections from video source to PC
Before purchasing any such new equipment, please contact IT Service Desk on ext. 2000 for technical advice. There may be video equipment in your school or local Learning Centre you can use which will greatly reduce the cost of producing your video.
Do I need a special computer to produce streamed video clips?
For basic video editing, a PC needs to meet a certain minimum specification of hardware and software. Manipulation of video data is one of the most intensive activities a computer will do, therefore you must ensure that, even if you simply intend to convert an existing video to streamed format, the PC you will use is capable of handling video data. 
Recommended minimum PC specification for digital video
The college’s computers are adequate to produce digital video.  If you intend to work at home here are the requirments:

Pentium III processor (or higher) 
· speed at least 400MHz 

· 128MB memory (or more) 

· Windows98 or later
· fast hard disk drive 
· minimum 4GB free space 
· minimum spin rate 7200 rpm (or more) 
· sustained data transfer rate of 3MB per second (recommend 6MB per second) 

· sound card (enabled) 
· speakers/headphones 
· microphone (if recording voice) 

Other requirements
Consult with Media Services regarding the production of special streaming media.
What software do I need?
College staff can use Microsoft Producer or tools/computers provided by Media Services to edit media.  Software for encoding and mounting your clips is provided in Media Services or on the college intranet or at media services.
If you have no prior experience of video production, ‘Microsoft Producer is recommended. 

Limited support is available from Media Services
Alternatives to delivering video online
There are some circumstances in which you may not be able to satisfactorily deliver video online in streamed format. Examples are: 

· many of your students access WEB-based materials primarily from dialup connections
· the quality of the resulting videos is unsatisfactory for your intended purpose In such cases you may consider making video available in other forms such as: 

· on video cassette during a lecture 

· on video cassette as part of course materials 

· on CDs/CD ROMs as part of course materials
Accessibility
It is important to design material to be highly accessable.   Faculty should bear in mind the importance of providing alternatives for students who may not be able to benefit from the value a learning video adds to a module of study. 
Accessible alternatives to video and audio content include the addition of captions (subtitling), the addition of visual sign language captions, provision of contextual text-based transcriptions, and the inclusion of control panel buttons to enable users to stop, start and pause media at will. 
Where accessible alternatives to media are not provided it is advisable to use media only as a source of information which is already available in other accessible forms. 
Do not provide inaccessible media with valuable content that cannot be gleaned from other module learning materials and on which assessment is partly (or wholly) dependent. 

Technical recommendations for streaming video on College networks
Summary of recommended data rates for streamed video clips
	video content
	delivery platform
	recommended 
data rate10

	single 'talking head'
	Dial up
	56 Kbps

	case study (multiple 'talking heads')
	Dial up
	56 Kbps

	case study (action sequence)
	Dial up
	56 Kbps

	sign language/lip reading
	Dial up
	56 Kbps

	'talking head'
	DLS
	100-Kbps

	case study (multiple 'talking heads')
	DLS
	100Kbps

	case study (action sequence)
	DLS
	256Kbps

	sign language/lip reading
	DLS
	256Kbps

	Detail reading/detailed sound
	Campus Network
	High Quality Local Video 384 Kbps


Producing video for College networks
DO
· capture video at highest possible quality from source (whether it is existing VHS video tape or DV tape/camcorder) 

· produce streamed clips using a Windows Media production template that is designed 
for network connections—target bandwidths to look for in production template names and/or descriptions are 100kbps–500kbps, sometimes also described as “video for networks”
DON'T
· reduce color depth or sound quality at capture to try to facilitate better performance or smaller files—this will not necessarily have the desired effect when produced as streaming media! 

· if the source video has little motion or activity in it (e.g. 'talking heads') you can produce streams to lower bandwidths—try 100Kbps streams for these type of clips 

TIPS
· if the source video has action, motion and interaction between characters, use a 100Kbps stream as a minimum 

· if the source video requires particular clarity in picture or sound (sign language and lip reading), start at 256Kbps 

· if the quality of your final clip is ultimately poorer than you require (or desire), you should consider using CD ROM as a means for distributing high quality video as learning material 

Producing video for dialup (modem) connections
The college does not recommend video streamed (only audio) for delivery over dialup modem links of less than 56Kbps. 
There are several reasons for this: 

· quality of picture and sound is generally low, therefore the viewing experience will be poor 

· clips are usually very small in screen size—such clips can't usefully be expanded to full screen to make viewing easier 

· necessary visual clarity cannot be achieved (e.g. for signing and/or lip-reading) 

· good, clear sound cannot be achieved unless only audio is used 

· other factors affecting playback (e.g. service issues of Internet Service Providers - ISPs) cannot be consistently anticipated and dealt with in production 

The value of video as a learning tool will be significantly challenged by the combination of these issues. As a college striving to deliver as high a quality of learning experience as possible, the use of learning material known to have quality issues cannot therefore be centrally supported. 

Glossary of terms
analogue video
the storage of video in analogue format (e.g. on a non-digital video tape) 
(see also DV)
bandwidth
the quantity of data that can be transmitted across a network connection in a given amount of time; the relative 'size' of a network connection in terms of data capacity in that given amount of time
bit rate
the speed at which data (video) is transmitted from the streaming server to the client PC on which the video is viewed
broadband
a type of data transmission in which a single wire can carry several data channels (e.g. video, audio, data, voice etc.) simultaneously
color depth; color space
the number of individual colors that, in combination, make up the image part 
of a video
DV; digital video
common abbreviation for 'digital video'—DV is the storage of video in digital format 
(see also analogue video)
FireWire
a very fast data transfer standard (IEEE 1394) that supports high data rates, such as those involved in video manipulation. FireWire has become the 'de facto' name for the IEEE 1394 standard, although iLink is also a common IEEE 1394 name
Kbps; kbps
abbreviation of 'kilobits per second'—a kilobit is a measure of data transfer speed
Streaming media
a transmission technique for transferring multimedia data for viewing as a steady and continuous 'stream' —with streaming the web browser can play the streamed multimedia before the entire file has been transmitted, and the remainder of the file downloads during playback
VHS
a common format/standard for analogue video
Windows Media
a popular standard from Microsoft for the presentation of video and audio media, used often for video delivered over the Internet
