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	1. Does multimedia work?
	Multimedia = coordinated verbal and visual messages

Works = the results on retention and transfer tests provide clear and consistent evidence – it is better to present a multimedia explanation using both words and pictures than just words alone


	2. When does multimedia work?
(or Under which conditions do multimedia presentations work?)

	Five conditions lead to more effective multimedia presentations:
1. Spatial contiguity

2. Temporal contiguity

3. Coherence

4. Modality

5. Redundancy
Another condition is beginning to receive some initial research support – that of personalization effect: when the verbal presentation uses a conversational style (1st and 2nd person) rather than a non-conversational style (3rd person).  Transfer appears to be positively affected but not retention.  “One interpretation consistent with the cognitive theory of multimedia learning and other research on personalization (Reeves and Nass, 1996) is that students work harder to make sense of material when they feel they are engaged in social interaction.” (Mayer, 2001, p. 188)
A final condition, that of interactivity effect, is also starting to receive research support.  When learners are able to control the pace of the presentation, multimedia messages result in greater transfer but not retention.  “One interpretation consistent with the cognitive theory of multimedia learning and other research on interactivity (Rieber, 1994) is that students can avoid overloading their working memory when they control the presentation rate.” (Mayer, 2001, p. 188)


	3. For whom does multimedia work?
	Much less is known to answer this question.  While the 7th principle – that of individual differences - does seem reliable, more research will be needed to more precisely identify the role of individual differences in multimedia learning.  For now, we can say that it appears that well designed multimedia presentations work best for learners who have low spatial ability and low prior knowledge than for those who have high spatial ability and high knowledge.


	4. How does multimedia work?
	Based on three assumptions:
1. People have separate auditory and visual channels,

2. The channels have limits in their capacity, and

3. Meaningful learning involves actively selecting, organizing and integrating incoming visual and auditory information,

the cognitive theory of multimedia learning helps to explain the following effects:

· Multimedia effect,

· Spatial contiguity effect,

· Temporal contiguity effect,

· Coherence effect,

· Modality effect,

· Redundancy effect, and

· Individual differences effect.


	5. What makes an effective multimedia presentation?
	If we first consider computer-based multimedia presentations that seek to explain how something works using both animation and narration, the presentation should consist of:
· Both words and pictures (multimedia),

· Corresponding portions presented simultaneously in time (integrated),

· Only the core concepts presented without extraneous material (concise),

· Words presented as speech rather than text or speech and text (channeled – words directed to the auditory channel and pictures/animation to the visual channel), and

· Material with a potentially meaningful structure - e.g. cause and effect chain (structured).
Altogether, this results in a concise narrated animation (CNA) for the most effective computer-based multimedia presentation and CNAs are the building blocks of effective computer-based multimedia instructional messages.

Similarly, these features work in their equivalent for book-based multimedia where the result is a concise annotated illustration (CNI) and CNIs are the building blocks of effective book-based multimedia instructional messages.
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