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Maximizing studying efficacy is something students and the entire academic 
community alike would greatly benefit from. The current literature suggests 
conflicting results as to whether or not listening to music is beneficial to 
cognitive performance. The present study is designed to address the existing 
gap in knowledge and examine the effects of irrelevant stimuli intended to 
interrupt the phonological loop during a verbal, working memory task. 
Participants were randomly assigned to either a lyrical or non-lyrical music 
condition group. Both groups also were presented with a list of words and 
asked to memorize the words. We predicted that exposure to music with lyrics 
will result in fewer words recalled as compared to non-lyrical music during a 
verbal memory task. The results from our study did not support the hypothesis; 
the number of words recalled in both groups did not differ significantly.   
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Listening to music can be a cathartic experience. Many college students cope with the 
stresses of student life by listening to music while studying for exams, writing term papers, and 
reading class material.  Therefore, understanding the influence music has on one’s cognitive 
performance would be beneficial to college students.  

Previous studies examining the effects music has on performance in cognitive tasks 
have yielded mixed results. The coined term “the Mozart Effect” was born through Raushcer, 
Shaw, and Ky’s (1993) research examining the effects of listening to Mozart on visuospatial IQ.  
The researchers found that participants displayed a temporal increase in visuospatial IQ after 
listening to Mozart as compared to other groups listening to either relaxation music or no 
music. However, many subsequent attempts to replicate the research (e.g., Stough, Kerkin, 
Bates, & Mangan, 1994) failed to reproduce the results of Rauscher et al.  
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Although the benefits of listening to music remain unclear, folk-psychology perpetuates 
the notion that listening to classical music in particular helps one succeed academically by 
enhancing concentration.  For example, pseudo-psychologist Don Campbell helped popularize 
the concept of the Mozart Effect (Campbell, 2001).  Although the strong claims of the Mozart 
Effect have not been demonstrated, the question remains: does listening to music while engaged 
in an academic task produce other, more subtle benefits? Furthermore, if there were an effect 
of music listening on cognitive functioning, which type of music would help to maximize 
functioning? 

A number of other researchers explored the effects of different types of music on 
performance in cognitive tasks.  For example, Perham and Vizard (2011) assigned participants 
to different music conditions: music they liked, music they did not like, and silence, as well as 
other conditions using steady and randomly occurring noises. They found that when participants 
were told to memorize a series of digits in sequential order they performed the worst in the 
music conditions, regardless of music preference.  

Often times, the music chosen for music and cognition studies appear to be chosen 
arbitrarily by the experimenters. A classic study by Etaugh and Michals (1975) addressed this 
issue by having participants bring preferred music to the testing session. The experimenters 
measured the effects of listening to preferred music on reading comprehension. They found that 
in the music condition, individuals who listened to music while studying performed equally to 
individuals in the non-music condition who did not listen to music while studying. The 
researchers concluded that each group (music listeners vs. non-music listeners) performed 
better in the condition they typically study in.  

Similarly, Furnham and Bradley (1997) examined the effects of listening to music on 
memory recall and reading comprehension of college students who prefer listening to music 
while studying compared to those who do not.  The participants were assigned to two different 
music listening conditions: pop music and no music. The results from this study indicate no 
significant differences between groups in their performance in an immediate recall task. 
However, the two groups differed in reading comprehension and long-term memory recall. 
Those who reported not typically listening to music while studying significantly 
underperformed those who preferred music while studying in both tasks and in both music 
conditions. These results support Etaugh and Michals’ (1975) findings. Cognitive performance 
may be influenced by preferences and prior study habits in terms of listening to music. 

More recently, Lake and Goldstein (2011) measured the effects on attention of listening 
to “Spring”, a movement of The Four Seasons by Vivaldi, for cognitively normal adults and 
adults with mild cognitive deficits. The results showed that despite their cognitive differences, 
neither groups’ performance was enhanced after listening to music.  

The mixed results from research on the effects of music on cognitive performance 
suggests that music might affect only certain types of cognitive tasks.  One behaviorally 
measureable subset of cognition is the working memory system. According to Baddeley (1992), 
the human working memory system is comprised of three operating systems: the central 
executive and two slave systems. The central executive system is attentionally driven and 
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responsible for coordinating information from the two slave systems. The slave systems are 
comprised of two mechanisms: the phonological loop and the visuospatial sketchpad. The 
phonological loop processes speech and verbal-based information. The visuospatial sketchpad is 
necessary for the mental manipulation of visual stimuli. The phonological loop contains two 
parts, a phonological memory store that can hold speech-based auditory stimuli for one to two 
seconds and an articulatory system which can be thought of as one’s “inner voice”, or inner 
speech (Baddeley, 1992). The articulatory system is activated when an individual engages in 
language-based tasks and rehearses the information either sub-vocally or vocally to allow for 
subsequent, immediate retrieval. This articulatory system guards against the fast-decaying 
effects of short-term memory (Aboitiz, Aboitiz, & Garcia, 2010).  This process is transient; the 
information can dissipate if the articulatory process is interrupted (Brown, 1958). The present 
study examines the effects of irrelevant exogenous stimuli intended to interrupt the phonological 
loop presented during a verbal, long-term memory task. If the phonological loop is critical in 
translating verbally-based information from working memory to long-term memory, any 
disruption in this system may affect this translation.  

We investigated whether or not listening to lyrical versus non-lyrical music has an 
effect on verbal memory performance. It may be that music without lyrics helps create an 
environment more conducive to learning compared to music with lyrics because of the potential 
disruption of lyrics on verbal information processing. Mozart’s music lacks a lyrical quality and 
therefore may be perceived to enhance cognitive function because of this. We examined 
students’ performance on a long-term memory recall task while listening to the same song with 
or without lyrics. We predicted that exposure to music with lyrics will result in fewer words 
remembered compared to non-lyrical music during a verbal memory task.  
 

METHOD 

 
Participants  

 Twenty-four participants, 19 females and five males, participated in this study. The 
participants were a convenience sample of University of Minnesota undergraduate students. The 
participants ranged in age from 18 to 24 (M = 21.00, SD = 2.40).  Racial demographics 
include 75% Caucasian, 8% Asian or Pacific Islander, 4% African-American, 8% 
Chicano/Latino, and 4% other/not listed.  The participants were not compensated.   
 

Materials 

 Participants were shown a sequence of fifteen commonly-used English words (cabinet, 
lively, happy, umbrella, attitude, running, bicycle, rotation, turtle, gloomy, athlete, jacket, 
building, cookie, computer) in a Microsoft PowerPoint presentation. The chosen song was 
Timber by artist Pitbull and featuring Kesha. Both the original version including lyrics and an 
instrumental version were used. Participants were given a sheet of paper, which included space 
to provide demographic information, responses from a time-delay task, and words from the 
recall task (see Appendix).   
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Procedure 

 Each participant was randomly assigned to either the lyric-condition, in which the song 
was played with lyrics during the presentation of words, or the non-lyrical condition, in which 
the instrumental version of the same song was played.  Participants were presented with a 
Microsoft PowerPoint presentation beginning with written instructions of the task accompanied 
by a verbal explanation from an experimenter. We informed the participants that they were 
going to be shown a series of words and we asked them to try to remember the words 
presented. Following instruction, fifteen words were presented serially while the song 
respective to group condition (lyrics vs. non-lyrics) played in the background. Each word 
remained on the screen for two seconds. The entire presentation of words took 30 seconds.   
 Immediately after the PowerPoint presentation, participants were asked to engage in 
conversation with the person sitting near them. The purpose of this distraction task was to 
suppress any attempts for the participants to continue buffering any of the words in their short-
term memory. The question used to stimulate conversation was, “What were the three most 
exciting activities you engaged in during Spring Break?” Experimenters observed carefully to 
ensure all participants were engaged in dialogue for a minimum of 60 seconds. Participants 
were also asked to describe on the piece of paper they were given the three activities reported 
to them by their fellow classmate to ensure engagement. Following the one-minute time delay, 
participants were given 60 seconds to write down as many words they could remember from the 
sequence of 15 words they were shown previously.  Upon completion of the entire study, an 
experimenter verbally debriefed and thanked the participants.  
 

RESULTS 

 
A score on the recall task was computed for each participant based on his or her written 

responses.  Each correctly recalled word earned one point. Words that were partially correct or 
words that were recorded that were not shown on the PowerPoint presentation did not score any 
points. One dependent variable, the number of points earned in the recall task, was measured in 
the two different conditions: exposure to lyrical and non-lyrical music. An independent samples 
t-test was performed to determine whether the two groups’ mean scores differed significantly 
from each other.  Analysis showed that the lyrical group (M= 7.17, SD= 1.70) and the non-
lyrical group (M=7.33, SD= 2.27) did not differ significantly on the number of words they 
recalled, t(22)=0.204, p = 0.84. 

 
DISCUSSION 

 
The results from our study did not support the hypothesis that exposure to music with 

lyrics will result in fewer words remembered as compared to non-lyrical music during a verbal 
memory task. The number of words recalled in both groups did not significantly differ, 
suggesting that the presence of lyrical music was not as disruptive to the phonological loop as 
we predicted it would be.  
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 Several methodological problems exist in this study. One problem that may have 
contributed to the lack of significant results was the song chosen for the experiment. The 
chosen song spent multiple weeks at the number one position of the Billboard Top 100 charts in 
2014 (Trust, 2014). We wanted to choose a song for which both lyrical and instrumental 
versions were available to control for rhythm, structure, and melody.  We also wanted to 
choose a song that was familiar and enjoyable to college-aged students. The familiarity of the 
song may have inadvertently introduced a confounding variable contributing to our null result. 
Upon hearing the instrumental version of the song, participants may have ‘sang along’ sub-
vocally, potentially interrupting the phonological memory store process. This interruption of the 
phonological store may have produced data consistent with the lyrical-condition group.  To 
avoid this issue, ideally, the music chosen for the experiment should not be very familiar to the 
participants. 
 Another potential problem was our small samples of 12 participants in each condition.  
Although the non-lyrical group slightly outperformed the lyrical group by a small amount, the 
difference was not statistically significant. Larger samples would have given us more statistical 
power to detect small effects.  
  Issues may have existed in our research that were consistent with those of Furnham 
and Bradley (1997), who did not find group differences between music and no-music 
conditions. Rather, Furnham and Bradley found that personality differences, music preferences, 
and general study habits were more influential on verbal task performance across music 
conditions. Prior study habits including studying with lyrical or non-lyrical music may have had 
an impact on the memory performance for the present participants. Further research on this 
topic should include information about whether participants preferred to study in the presence 
of music and, if so, what type of music they prefer. Providing an additional questionnaire to the 
participants asking about preferential study environments and routines also would have been 
useful in examining the effects of these variables. 

While additional research is warranted on this topic, it may be that our lack of 
significant results accurately reflects students’ memory performance across music conditions in 
the specific domain of verbal long-term memory store. Perhaps introducing stronger distracting 
stimuli, such as louder music, may produce larger effects, although such stimuli may not 
accurately reflect the typical environment students choose to study. For example, it would 
likely be difficult to command one’s attention enough to memorize a list of words at a live 
concert, where music is played at much louder levels. It is also equally unlikely that any student 
would attend a concert with the intention to study. In addition, future research should 
investigate the individual differences among students that are accustomed to studying with 
lyrical music and explore why they show equal memory performance to those who prefer to 
study with no music. Perhaps factors beyond the presence and strength of environmental 
distractors contribute greater to memory performance than is currently realized. Maximizing 
studying efficacy is something students and the entire academic community alike would greatly 
benefit from. 
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APPENDIX 

 
Thank you for participating in our study. You will be presented with a series of words. Please try to remember 

the words.  Please be sure to fill out the following information before the study begins.  

 
1. What is your age?   __________ 
 
2. What is your gender? (circle one)  

a) Female 
b) Male 
c) Other 

 
3.  What race do you consider yourself to be? (circle one) 

a) African-American  
b) Caucasian   
c) Asian or Pacific Islander 
d) American Indian or Alaska Native 
e) Chicano/Latino 
f) Other/not listed 

 
Spring Break Activities: 

1. 
2. 
3. 

 

A space to write down the words you remember.  If you need assistance with writing, please alert an 

experimenter. 

 

REFERENCES 

 
Aboitiz, F., Aboitiz, S., & Garcia, R. (2010). The phonological loop: A key innovation in human evolution. Current 

Anthropology, 51, 55-65. doi: 134.84.192.103 
 
Baddeley, A. (1992). Working memory. Science, 255, 556-559. doi:134.84.192.101 

 
Brown, J. (1958). Some tests of the decay theory of immediate memory. Quarterly Journal of Experimental 

Psychology, 10, 12-21. doi: 10.1080/17470215808416249 
 
Campbell, D. (2001). The Mozart effect: Tapping the power of music to heal the body, strengthen the mind, and 

unlock the creative spirit. New York: Quill. 
 
Etaugh, C., & Michals, D. (1975). Effects on reading comprehension of preferred music and frequency of studying 

to music. Perceptual and Motor Skills, 41, 553-554.  
Retrieved from http://www.amsciepub.com/doi/pdf/10.2466/pms.1975.41.2.553 

 
Furnham, A., & Bradley, A. (1997). Music while you work: The differential distraction of background music on the 

cognitive test performance of introverts and extroverts. Applied Cognitive Psychology, 11(5), 445-455. doi: 
10.1002/(SICI)1099-0720(199710)11:5 

 



 

 

 

 

 

 

 

MUSIC AND ITS EFFECTS ON WORKING MEMORY                     DeBolt, Roderick, Smith, and Stallings                                    

 

 

 

 
 
 
VOLUME 10 – FALL 2014 - www.psych.umn.edu/sentience 

© 2014 Regents of the University of Minnesota                                                                                           26 

 

 

 

 

Lake, J., & Goldstein, F. (2011). An examination of an enhancing effect of music on attentional abilities in older 
persons with mild cognitive impairment. Perceptual and Motor Skills, 112, 267-278. 
doi:10.2466/04.10.15.PMS.112.1.267-278 

 
Perham, N., & Vizard, J. (2011). Can preference for background music mediate the irrelevant sound effect? Applied 

Cognitive Psychology, 25, 625-631. doi:10.1002/acp.1731 
 
Rauscher, F.H., Shaw, G.L., & Ny, K.N. (1993). Music and spatial task performance. Nature, 365, 611. doi: 

10.1038/365611a0 
 
Stough, C., Kerkin, B., Bates, T., & Mangan, G. (1994). Music and spatial IQ. Personality and Individual 

Differences, 17, 695.  doi: 10.1016/0191-8869(94)90145-7 
 
Shih, Y., Huang, R., & Chiang, H. (2011). Background music: effects on attention performance. Work: A Journal 

of Prevention, Assessment, and Rehabilitation, 42, 573-578. doi: 10.3233/WOR-2012-1410 
 
Trust, G. (2014, January 8). Pitbull, Ke$ha take 'Timber' to top of Hot 100. Billboard. Retrieved April 15, 2014, 

from http://www.billboard.com/articles/news/5862620/pitbull-kesha-take-timber-to-top-of-hot-100 


