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The Seven Principles of the
Cognitive Theory of Multimedia Learning

Short Glossary

Words – printed or spoken text.

Pictures – any form of static or dynamic graphic, including photos, graphs, charts, illustrations, video, and animation.

Learn better – improvements in retention (being able to remember the important material in the presentation) and understanding (being able to use the material in the presentation to solve new problems) of the presented material; retention measured by retention tests and understanding measured by transfer tests.
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	1. Multimedia
	People learn better from words and pictures than from words alone.
	When words and pictures are both presented, people have an opportunity to construct verbal and pictorial mental models and to build connections between them.  When words alone are presented, people have an opportunity to build a verbal mental model but are less likely to build a pictorial mental model and make connections between the verbal and the pictorial mental models.
	In six of nine tests, learners who received text and illustrations or narration and animation performed better on retention tests than did learners who received text alone or narration alone.  In nine of nine tests, learners who received text and illustrations or narration and animation performed better on transfer tests than did learners who received text alone or narration alone.


	2. Spatial contiguity
	People learn better when corresponding words and pictures are presented near rather than far from each other on the page or screen.
	When corresponding words and pictures are near each other on the page or screen, learners do not have to use cognitive resources to visually search the page or screen and learners are more likely to be able to hold them both in working memory at the same time.  When corresponding words and pictures are far from each other on the page or screen, learners have to use cognitive resources to visually search the page or screen for corresponding words and pictures.  Thus, the learner is less likely to be able to hold them both in working memory at the same time.
	In two of two tests, learners performed better on retention tests when corresponding text and illustrations were placed near each other on the page (or when corresponding on-screen text and animation segments were placed near each other on the screen) than when they were placed far away from each other.
In five of five tests, learners performed better on transfer tests when corresponding text and illustrations were placed near each other on the page (or when corresponding on-screen text and animation segments were placed near each other on the screen) than when they were placed far away from each other.


	3. Temporal contiguity
	People learn better when corresponding words and pictures are presented simultaneously rather than successively.
	When corresponding  portions of narration and animation are presented at the same time, the learner is more likely to be able to hold mental representations of both in working memory at the same time, and thus the learner is more  likely to be able to build mental  connections between verbal and visual representations.  When corresponding portions of narration and animation are separated in time, the learner is less likely to be able to hold mental representations of both in working memory at the same time and thus less likely to be able to build mental connections between verbal and visual representations.
If the time between hearing a sentence and seeing the corresponding portion of animation is short, then the learner may still be able to build connections between words and pictures.  However, if the learner hears a long passage and views an entire animation at separate times, then the learner is less likely to build connections between words and pictures.
	In three of five tests, learners performed better on retention tests when corresponding portions of narration and animation were presented simultaneously rather than successively.  In eight of eight tests, learners performed better on transfer tests when corresponding portions of narration and animation were presented simultaneously rather than successively.
In addition, when the successive presentation was based on very short segments – such as a sentence describing one action and a few seconds of animation depicting one action – there was no strong temporal contiguity effect for retention (in three of five tests) or transfer (in three of five tests.


	4. Coherence
	People learn better when extraneous material is excluded rather than included.
The coherence principle can be broken into three complementary versions:
1. student learning is hurt when interesting but irrelevant words and pictures are added to a multimedia presentation;

2. student learning is hurt when interesting but irrelevant sounds and music are added to a multimedia presentation; and

3. student learning is improved when unneeded words are eliminated from a multimedia presentation.
	Extraneous material competes for cognitive resources in working memory and can divert attention from the important material, can disrupt the process of organizing material, and can prime the learner to organize the material around an inappropriate item.
	In eleven of eleven tests, learners who received concise multimedia presentations performed better on tests of retention than did learners who received multimedia messages that contained extraneous material.  In eleven of eleven tests, learners who received concise multimedia presentations performed better on tests of transfer than did learners who received multimedia messages that contained extraneous material.  


	5. Modality
	People learn better from animation and narration than from animation and on-screen text; that is, people learn better when words in a multimedia message are presented as spoken text rather than printed text.
	When pictures and words are both represented visually (i.e. as animation and text), the visual/pictorial channel can become overloaded but the auditory/verbal channel is unused.  When words are presented auditorily, they can be processed in the auditory/verbal channel, thereby leaving the visual/pictorial channel to process only the pictures.
	In four of four tests, learners who received animation and narration performed better on tests of retention than did learners who received animation and on-screen text.  In four of four tests, learners who received animation and narration performed better on tests of transfer than did learners who received animation and on-screen text.


	6. Redundancy
	People learn better from animation and narration than from animation, narration, and text.
	When pictures and words are both presented visually (i.e. as animation and text), the visual/pictorial channel can become overloaded.
	In two of two tests, learners who received narration and animation performed better on tests of retention than did learners who received narration, animation, and text.  In two of two tests, learners who received narration and animation performed better on tests of transfer than did learners who received narration, animation, and text.


	7. Individual Differences
	Design effects are stronger for low-prior knowledge learners than for high-prior knowledge learners and for high-spatial learners than for low-spatial learners.
	High-prior knowledge learners are able to use their prior knowledge to compensate for lack of guidance in the presentation – such as by forming appropriate mental images from words – whereas low-prior knowledge learners are less able to engage in useful cognitive processing when the presentation lacks guidance.
High-spatial learners possess the cognitive capacity to mentally integrate verbal and visual representations from effective multimedia representations; in contrast, low-spatial learners must devote so much cognitive capacity to holding the presented images in memory that they are less likely to have sufficient capacity left over to mentally integrate visual and verbal representations.
	In two of three tests, low-prior knowledge learners achieved higher gains on retention tests from the implementation of multimedia design principles than did high-prior knowledge learners.  In four of four tests, low-prior knowledge learners achieved higher gains on transfer tests from the implementation of multimedia design principles than did high-prior knowledge learners.
In two of two tests, high-spatial learners achieved greater gains on transfer tests from implementing multimedia design principles than did low-spatial learners.
There were no tests involving retention tests for high- and low-spatial learners.


From Mayer, R. E. (2001). Multimedia learning. New York: Cambridge University Press. (pp 63, 81, 96, 113, 134, 147, and 161).
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