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1. INTRODUCTION 
 
Streaming can be a very effective component of online delivery (Mayberry 2005). Properly used 
streaming components can improve the quality of online learning. The paper covers different types of 
streaming on the Internet and introduces two main streaming methods: streaming servers (true 
streaming) and HTTP streaming. There are many file formats suitable for streaming. The most 
common are (MediaCollege 2005):  

• Windows Media,  
• RealMedia,  
• QuickTime,  
• MPEG,  
• Macromedia Flash (SWF),  
• NSV - Nullsoft (Streaming|S as in Soft) Video.  

 
There are many pros and cons for each format. The choice of it is not only a matter of personal 
preferences. More important are ease of use, required bandwidth, quality and last but not list costs. 
The two main ways to view media on the Internet are downloading and streaming (MediaCollege 
2005).  

• Downloading a file means saving it on a computer. Such a file can be then opened and 
viewed. This has some advantages like quick access to the chosen part of a file but 
disadvantages are much bigger. The whole file should be downloaded before opening it which 
can cause problems in the case of long presentations. In order to give an access to such file it 
is enough to provide appropriate hyperlink. Distribution of audio and video files in this way is 
known as HTTP delivery.  

• Streaming media works differently – the end user can start watching the file as soon as it 
begins downloading. The obvious advantage is that no additional waiting is required. 
Streaming media can also broadcast live events – this is called webcast or netcast. Such 
streaming should be delivered by a specialized streaming server which is the biggest 
disadvantage.  

• Progressive downloading is a hybrid method in which clip is downloaded from simple HTTP 
server but begins playing as soon as a portion of the file has been received. Such approach is 
only a simulation of true streaming but has majority of its advantages. SWF and NSV files are 
excellent examples of progressive downloading and were used by the author in his research.  

 
Three case studies of streaming (progressive downloading) will be presented in the paper: software 
animations, PowerPoint supported lectures and video lectures.  
 
 
2. SOFTWARE ANIMATIONS AND SIMULATIONS  
 
The type of content which people are willing to have online is in majority of cases application or 
software instruction (Shank 2003). More and more online learning is related to information technology 



and also to engineering applications (Gajewski 2004), (Gajewski, Morawski 2005). Nearly all 
organizations need to provide training to software users and the Web is one of the most effective tools 
to do this. What we are nowadays desperately seeking for are software simulations. Three major 
learning use cases of software simulations are awareness training, full training courses and 
performance support (Feldstein 2004).  
 
There are two main objectives of awareness training: software features and benefits of them. Such 
training is called know-that training. The role of it is to spark the person’s interest (Feldstein 2004). 
Typical full training course consists of three parts: 
 

• Animation – learner watches the task trough animated interface. Each step can be additionally 
commented by text or audio comments.  

• Simulation – in this part the learner sees prompt for each step and is supposed to perform 
particular action.  

• Test is in majority of cases a simulation without description of steps.  
 
Performance support tools (Feldstein 2004) consist mainly of two elements. The first is similar to the 
animation in full training course. The second element is a printable job aid.  
 
2.1  Multimedia  
While designing online education several decisions concerning the level of multimedia should be 
taken into account (Schecter, Fair 2004):  

• High level multimedia requires access to high speed Internet. Moreover there are often 
special software requirements in order to run various components. Finally in many situations 
computers should be setup in specific way.  

• Mid-level multimedia is moderately interactive. Video, animations and slide shows provide 
learners with visual descriptions of conceptually difficult tasks. They are less expensive but 
their development requires time and expertise.  

• Low level multimedia is passive but still provide learners with visual information which 
facilitates learning. They are relatively inexpensive to produce. 

 
2.2  Levels of software simulations  
Web-based training (WBT) is one of the most popular methods for instructing how to effectively use 
software applications. One of the main aspects of WBT are simulations. As presented in (Karrer, 
Laser, Martin 2001) there are five levels of software simulations (Figure 1)  
 

 
Figure 1. Levels of Software Simulations.  
 

• Screen capture. This is the simplest type of simulation. It consists of set of screen captures 
with text or voice explanations. This form is similar to well know software user guides. It is 
characterized by low level of interactivity. Such approach is very good for simple 
demonstrations of applications.  

• Point-and-click. This kind of software simulations provides basic interactions. Learner can 
click on predefined interactive regions which are for example input areas. Unfortunately such 
simulation does not behave like real application. They can be used for applications which are 
easy and straightforward.  
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• Data input. Such kind of simulation provides additional functionalities like check boxes, 
radio buttons, drop-down areas. Data input simulations can replicate many application 
behaviours but their use is limited because of increased cost and complexity. 

• Multiple input paths. Simulations of this kind offer different options to complete an 
instructional task. They can be useful in situations, where there are multiple ways to perform 
specific task.  

• Full simulation. Such kind of simulation includes all possible interactions. This functionality 
can be represented by wizards. Full simulation has usually limited number of choices in 
multiple paths.  

 
2.3  Software training and authoring tools  
There are various approaches how to teach someone how to use an application (Karrer, Laser, Martin 
2002). In the simplest illustrative approach training attempts to illustrate each screen and describe each 
task what is hardly possible in the case of complicated CAD/CAE software. An alternative is 
exploration approach in which during training user can be asked to look at various functions. In many 
opinions the most effective way to learn software is scenario-based approach.  
 
There are many arguments against scenario-based training. One of them says that it is difficult to find 
meaningful and realistic activities for some types of software training and develop scenarios that are 
directly related to specific jobs. Selecting scenarios is a kind of art – they must be relevant, 
comprehensive and compelling. There are three fundamental interaction models (Karrer, Laser, Martin 
2002) – Show, Teach and Try (Figure 2).  
 

 
Figure 2. Fundamental Interaction Modes  
 

• Show modules are passive elements in which simulation level is a screen capture or point-
and-click.  

• Teach modules usually are point-and-click or data input simulations.  
• Finally try modules require data input, full simulations or multiple paths.  

 
There are three major types of authoring tools and three different basic approaches to software 
simulation authoring tools (Feldstein 2004).  

• Tools based on Hypercard tradition. In such tools designers import screen captures and 
assemble them manually along timeline.  

• Tools based on Lotus ScreenCam. Screen captures are taken every time the user clicks on the 
screen and then things like cursor movements in between are animated.  

• New generation tools. They look like ScreenCam-style tools, but in fact they are much more 
sophisticated and can understand the interactions between user and software. Furthermore 
these tools are able to automatically generate “let me try” and “test me” simulations and also 
documentation. 

 
There are many tools which can be used to prepare software animations. Their list together with 
sample screenshots is given in (Gajewski 2004). More recent information about such tools is given in 
(Chapman 2005).  
 

Screen Capture
Point & Click

Data Input Multiple Paths 
Full Simulation 

G
uidance 

Let me Try 

Show me

Teach me 



2.4  More than technology  
Software simulations are much more than only technology (Estabrook 2004). There are three most 
important points in design of training simulations. 

• Choose simulations wisely. In order to properly choose simulations three questions should be 
answered. Which system functions do the software user absolutely need to know? Which 
functions are straightforward and which tasks will cause troubles? What do the various 
functions have in common? 

• Target each task. Each simulation should be designed in such a way that it is focused on 
specific job task. Targeting learners to specific features helps them to stay focused on the task.  

• Vary instructional techniques. Simulations should be combined with other e-Learning 
activities. Rollover screen tours present screen captures. When learner moves the cursor on 
specific part of the screen a detailed explanation appears. Animations provide opportunities 
for learners to watch software in action. Printable job aids enable further training.  

 
Three hints given by InstantDemo producers for software animations are very simple.  

• Have a storyboard. Each demo and animation should be planned and have a message. The 
beginning is an introduction to the demo. The middle part is the place where the features of 
software are visually demonstrated. The last part gives a sense of completion and achievement 
from viewing animation.  

• Timing is everything. Animation cannot be too fast because viewers could feel 
uncomfortable. In the case of bubble text it should be displayed for a period of time that will 
allow to read it twice.  

• Use visual cues to attract learners’ attention. It is very important to direct viewers’ 
attention to the relevant part of the screen. In order to direct viewers’ attention highlights, 
callout or talk pointers can be used.  

 
2.5  Available software courses and own experiences  
There are only several courses containing software animations available in the Internet. Only few 
software producers decided to use animations in order to attract customers. One of excellent examples 
are MappleSoft videos presenting their product Maple (Figure 3). 
 

 
Figure 3. Maple 10 Training Videos 
http://www.maplesoft.com/products/maple/manuals/ 
 
Registered OpenOffice users in Poland can watch the animated course (Figure 4).  
 



 
Figure 4. OpenOffice Tutorial 
http://www.openoffice.com.pl/index.php?id=195 
 
Such form of providing information about complicated engineering software is getting more popular at 
universities. One of the excellent examples is set of animations concerning Finite Element Analysis 
performed by ANSYS (Figure 5).  
 

 
Figure 5. ANSYS Tutorial 
http://www.ce.utexas.edu/prof/kallivokas/teaching/ANSYS_examples/ 
 
First software animations were prepared by the author for the Division of Applied Computer Science 
in 2004. Till now there are ready more than 100 animations in the field of Information Technology in 
Civil Engineering (Figure 6).  
 

 
Figure 6. Training in Information Technology 
http://ieno.il.pw.edu.pl/nanjing.html 
 
All CAD/CAE engineering software is getting more and more complicated. Software animations in 
that field can lower training costs. Sample InRoads Tutorial created at the Faculty of Civil Engineering 
is presented in Figure 7. There is still an open question - who will create such simulations? Animations 
added to software can increase its price. Independent training firms are rather not willing to invest 
money in such enterprise. This can be done by universities, but they face their internal problems 



concerning new teaching technologies (Gajewski 1997, 1999, 2005) and they need additional financial 
support to perform such task.  
 

 
Figure 7. InRoads Animation 
http://www.inroads.za.pl/nowy_index.htm 
 
Future plans of Division of Applied Computer Science in that field are focused on Finite Element 
software animations (Figure 8) 
 

 
Figure 8. Project of ABAQUS Tutorial 
 
The question “How to make e-Learning interesting” (Wilson 2002) is still open. One of the biggest 
chances to do this is interactive software simulation (Paris 2003).  
 
3. POWERPOINT AND STREAMING  
 
PowerPoint gained a position of leading software used to illustrate lectures. One can easily add to it 
audio comments. It is also possible to publish PPT file in HTML format but the quality of such version 
is rather poor. The best way is conversion of PowerPoint file into Flash format. There are many 
advantages of such a conversion mentioned by the portal MasterNewMedia.org (Robin Good 2004):  

• Greater Accessibility: Once converted to Flash, anyone can easily view a PowerPoint 
presentation in any Internet browser. Internet Explorer, Mozilla, Netscape, Safari, Opera, and 
others. As more than 98% of all browsers have the Flash plug-in installed. You aren't 
required to install any special software or tell your audience to do the same.  

• Compatibility: Everyone who has a computer including those on Macs, Linux, Solaris, HP, 
SGI workstations, PDAs (PocketPCs and PalmOS), and handheld devices (with an integrated 
Flash player) can watch your PowerPoint in Flash. There's no limit in terms of devices or 
computer operating systems.  



• Reduced Files Size: A PowerPoint presentation converted to Flash can drastically reduce the 
size up to 1/10th of the original file size.  

• Sound Integration: Flash files can also integrate audio tracks, including music and voice-
overs.  

• Display Resolution: Flash files can be played at virtually any resolution and/or screen size, 
making this file format an ideal way to distribute presentations across many display devices.  

• Internet Distribution: Distributing PowerPoint files on the Internet for other people to see is 
easier said than done. Not everyone has PowerPoint installed on his PC. But once you upload 
a Flash file to any server, forum and discussion group, anyone can watch it.  

• Streaming: Flash files use streaming technology that allows online viewers to start watching 
the presentation without waiting for the entire presentation to download before playback 
begins.  

• Basic Interaction Controls: Flash files contain optional embedded controls that let the end 
user control playback, stop and rewind the presentation.  

• More Distribution Options: Flash, for the reasons previously listed, is also an ideal format 
for distributing PowerPoint presentations on CD-ROMs. It allows multi-platform 
compatibility while providing a lean and fast performing file. It can also integrate audio and 
video while displayed on different displays and resolutions.  

• Email-Ready: Even if you want to send a PowerPoint file to someone by email, converting it 
to Flash may be a better option. The file size is smaller, and it doesn't clog your recipient's 
inbox. You also retain all of your transitions, animations and effects, while ensuring that the 
recipient can see the file without loading other software (for example, PowerPoint Viewer, 
which is 2.7 MB).  

• Secure: Others can edit PowerPoint files if they have PowerPoint installed on their machine. 
This is not the case for Flash files. However, they allow you to maintain more control over 
your content, if needed.  

• Firewall Friendliness: Flash-based content has no problem going through firewalls because 
it's like standard Web content.  

 
There are many programs available which can be used to perform PPT-SWF conversion. They can be 
divided into three major groups. First group consists of the programs which should be used during 
presentation. They should be installed on the computer used during a lecture which could be 
inconvenient. Second group allows synchronizing PowerPoint slides with audio comments recorded 
on digital recorder which requires additional efforts. The most user friendly group is created by 
software which can work offline and convert to SWF format presentations recorded by PowerPoint 
(Figure 9). More details about available software is given in (Gajewski 2005).  
 

 
Figure 9. Online lectures 
http://ieno.il.pw.edu.pl | TIB 2005/6 | Wykłady on-line 
 
In 2005 the set of 15 hours of lectures in the field of Information Technology in Civil Engineering was 
prepared by the author for the Division of Applied Computer Science.  
 



4. VIDEO STREAMING  
 
In many cases SWF streaming of lecture slides is not satisfactory. There are cases in which full video 
is necessary. One of the possible solutions is offered by RealMedia (Figure 10). Unfortunately 
RealNetworks and Helix products are very expensive and moreover RM files require special media 
servers. Another solution is offered by Microsoft Producer, supplementary free of charge product for 
PowerPoint. Unfortunately streaming prepared with this tool is available only for the users of 
Windows operating system and Microsoft Internet Explorer browser (Figure 11).  
 

 
Figure 10. RealMedia Streaming 
 

 
Figure 11. Microsoft Producer Streaming 

 
NSV (Nullsoft Streaming Video) is a new video format (Figure 12). It is designed to be easily 
streamed, support any audio and video codec, and be usable on nearly any platform. Currently NSV 
utilizes MP3 for audio and VP3 for video. Support for more codecs will be added soon. NSV files do 
not require special media servers. It is enough to install special plug-in for the browser (Figure 12). 
First author’s experiences with this format are very promising.  
 

 
Figure 12. NullSoft Video Stream 
 
 
5. FINAL REMARKS  
 
After 55 years of difficult experiences and communistic experiments Poland belongs to the poorest 
European Community countries. It is enough to look on the quality of infamous Polish roads. But we 



are reach in open minded people willing to work very hard. Polish workers are proofing this each day! 
Europe should not be scared because of famous Polish plumbers but rather try to benefit from the 
knowledge of our specialists if we are really United Europe.  
The influence of moving pictures or video and the impact of human voice are very powerful. Streamed 
multimedia can be very communicative and enable us to learn from sensory information. Streaming 
seems to be a solution of such problems as connection between students and the faculty at the distance. 
Bandwidth and money resources are not everything because it is possible to use networks with speed 
100kbps and prepare multimedia at home. The paper presents a kind of review of streaming software 
but its main idea is that streaming does not require high human costs, sophisticated hardware and 
expensive software - it can be simply home-made. 
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