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In this age of digital communication, electronic education and distance learning, there has been much debate about whether adding narration, sound effects and background music to multimedia presentations will enhance the learning process or cause it harm.  Two competing theories have arisen for and against adding extra auditory stimuli to such presentations.  One argues that such effects will peak a learner’s interest in the presentation, thus engaging him in the learning process which, in turn, will lead to greater retention of the material.  The other, by contrast, argues that adding too many “bells and whistles” will create an overload on the brain’s auditory channel and thus impede the learner’s ability to retain important content information, resulting in a detrimental effect on learning.  Though the majority of recent research seems to support the second theory, some research has also shown that, when used in the right way, auditory additions in multimedia educational formats can enhance learning.  Ultimately, it is up to the educational designer to determine whether the effects will directly impact learning in a positive way.  If so, they should be included; if not, they should be left out.


Arousal theory contends that “…adding entertaining auditory adjuncts will make the learning task more interesting and thereby increase the learner’s overall level of arousal…a great level of attention…resulting in improved performance…” (Moreno & Mayer, 2000, p. 118)  Some evidence of this theory has been shown in the attention-grabbing sound effects that appeal to children in particular.  As children’s attention spans can be somewhat sporadic, the sound effects serve to recapture their attention and keep their interest in whatever the presentation may be.  

Coherence theory, on the other hand, argues that the addition of auditory effects can potentially overload the auditory channel, or auditory working memory.  “Any additional material (including sound effects and music) that is not necessary to make the lesson intelligible…will reduce effective working memory capacity and thereby interfere with the learning of the core material.” (Moreno & Mayer, 2000, p. 118)  Auditory working memory has a limited capacity and if part of that capacity is taken up dealing with extraneous auditory stimuli, less of the brain’s capacity will be available to make meaningful interpretations of the relevant information.  Evidence in support of this theory comes in the form of several studies which have shown decreased task performance amongst those who received instruction with excess auditory stimuli versus those who did not.

Which theory is correct, then, and which should educational designers follow in order to create effective multimedia lessons?  There is truth in both theories, to some extent, and they are not necessarily mutually exclusive.  There are times when narration, sound effects and music can be added to a multimedia presentation to the benefit of the learner.  However, the majority of the research does support the fact that the auditory channel cannot be overloaded without resulting in detrimental effects on a learner’s retention and transfer of the learning material.  So when can auditory stimuli be added to a presentation and how much is too much?  Let’s take a look at the three basic types of auditory stimuli and see what the research has to say.


Perhaps narration is the most valuable type of auditory stimuli to add to a multimedia lesson, due to the well-established modality effect.  According to the modality effect, “…learners who receive textual and pictorial materials audiovisually, i.e., using visual images and narration of the text, acquire more knowledge than learners who receive the same material presented only visually, i.e., as visual images and on-screen text.”  (Brunken, Plass, & Leutner, 2004, p. 116)  In the case of an audiovisual presentation, based on a dual-channel model of working memory, the visual images will be processed in the visual working memory while the narration will be processed in the auditory channel.  Therefore, neither channel will be overloaded and the amount of working memory used to process the information will be increased, resulting in greater retention of the material.  In a visual-only presentation, by contrast, only the visual channel of working memory will be employed to process both the visual images and the on-screen text.   With more limited cognitive resources available to process the information, the ability to retain the material will also be decreased.  Brunken, et al, (2006) state that “…the modality effect is known as one of the most reliable and valid instructional design effects in multimedia learning.” (p.118)  Narration by itself can indeed have very positive effects.  It’s when other sound effects or music are added at the same time that harm to learning can occur.


There are some other positive benefits of adding narration.  One is that providing narration in lieu of text can reduce visual clutter on the screen which could take away from the visual impact of the image.  In addition, narration can “…direct viewer attention to the image being displayed rather than forcing the viewer to alternate between viewing an image and reading the text explanation.” (Kerr, 1999, p. 3)   In the event that text and narration must be used together, the two must be exactly the same.  “Discrepancies may result in distraction and cause interference in learning the material which translates to less retention or misinterpretation of material.” (Kerr, 1999, p. 3)


While the research has been generally positive toward adding narration to multimedia presentations, studies on the impact of sound effects have been much more mixed.  In two very similar though not identical studies, Moreno and Mayer (2000) found very different results.  In the first study, where groups were taught how the lightning process works, there was no significant difference between the group who received only narration and the group that received the narration together with environmental sound effects related to the 7-step process of lightning formation.  The sound effects seemed to neither help nor hinder the learning outcome.  However, in the second study, where groups were taught how a car’s braking system works, there was a significant difference between the group who received only narration and the group that received narration together with sound effects of pistons and brake shoes against the brake pads.  The group with only narration scored significantly higher than the group presented with mechanical sounds.  In this case, adding sounds to the multimedia instruction was actually detrimental to learning. (Moreno & Mayer, 2000, p. 123)

When it comes to adding sound effects, the more important factor to consider may be whether the sound effects are actually adding something to the presentation that will help the learner understand the process being described.   In the case of the lightning study, learners may have been able to connect each of the 7 sound effects to each of the seven steps in the process of lightning formation whereas the pistons and brake pad sounds were repeated throughout the presentation and did not correlate with the steps in the braking process.  Adding sound effects simply to make a presentation entertaining or more appealing is not effective and can actually be harmful to learning.  Sound effects must be chosen wisely and used only if they are necessary to communicate meaning that cannot be conveyed in text or narration alone.

As Hallam, Price and Katsarou (2002) point out, “In the modern Western world…where recorded background music is routinely played in many public places, the need to understand the effects of music on our behaviour and cognitive processing has become increasingly important.” (p. 111) And due to the temptation to add background music to presentations to make them more appealing, it is crucial that we are aware of whether this auditory adjunct will help or harm our instructional goals. Though background music has been found to have some positive implications for learning both in the classroom and online, in more cases than not, adding background music to multimedia instruction was found to be a detriment rather than a benefit to learning outcomes.    

As early as 1952, research was being conducted on the effects of background music in education.  On the positive side, research has found that background music used in the classroom can have a calming influence on hyperactive children, may improve reading comprehension scores, can increase students’ speed in solving math problems, and may increase altruistic behavior in students.  However, the majority of studies found that adding background music was detrimental to task performance and learning outcomes.  This is primarily due to two factors: 1) that the background music is usually irrelevant to the instructional goal and 2) that in most cases the background music was added in addition to narration and/or sound effects, taking up limited space in the auditory channel of working memory and decreasing the brain’s ability to process information that was relevant to the learning goal.  If presented alone, the music could have a positive impact or no impact at all, but when presented at the same time as another auditory adjunct, the two adjuncts must compete for space in the auditory working memory.  “The results of this auditory overload are that fewer of the relevant words and sounds may enter the learner’s cognitive system and fewer cognitive resources can be allocated to building connections among words, images, and sounds.” (Moreno & Mayer, 2000, p. 121)   In both of the Moreno and Mayer studies mentioned above (lightning formation and a car’s braking system), the combination of sounds and music was particularly detrimental to performance.  The students in the group presented with narration, sounds, and music recalled significantly less verbal material than those in the other groups.  Similarly, Brunken, et al, (2004) concluded from their study that if only background music is played with visual material, performance does not decrease, but when narration and background music had to be processed simultaneously, performance decreased (p. 125).  “He argued that learners cannot ignore the music information despite the fact that it is irrelevant for the instructional goal.” (Brunken, et al, 2004, p. 119-120)

In conclusion, research overwhelmingly supports the coherence theory of multimedia learning, which “…predicts that students will learn more deeply from multimedia presentations that do not contain interesting but extraneous sounds and music than from multimedia presentations that do.” (Clark & Mayer, 2008, p. 138) Therefore, as instructional designers, we must carefully choose what auditory adjuncts will be most effective, when they should be used, and how to incorporate them so as to increase the performance of our students.  As educators creating and using multimedia presentations, we must take all of these factors into account when incorporating such presentations into our lessons.  And as classroom teachers of technology, we must pass on this knowledge to our students in order that they too will follow the best practices for the creation of multimedia presentations both now and in the future.
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