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Abstract 
 
The aim of this experiment is to investigate the effect of different types of background music 
on students' ability to memorize word lists. The music was selected from three genres: jungle, 
experimental and Baroque, each rated with medium, high and low levels of dissonance 
respectively. Dissonance is defined as an inharmonious or displeasing sound. The research 
hypothesis was that the more dissonant the background music, the more it significantly 
impairs students' ability to memorize word lists. 
 
For this experiment, 15 participants were given four different word lists in a repeated 
measures design. They had one minute to study each word list, one minute to sit in silence, 
and one minute to recall and write down as many words as possible. The order in which the 
words were written did not affect their scores. The first test was a control, and no music was 
played during both memorization and recollection. For the remaining three word lists, the 
students were exposed to three different types of music during memorization and 
recollection. The music was played at a controlled volume from two speakers. The dependent 
variable was the number of words a student could memorize from a word list. The 
independent variable was the genre of music played during memorization and recollection. 
 
All 15 participants were high school band students aged 14 to 18, currently attending the 
International School of Prague. It was a sample of opportunity. 
 
The results show that the null hypothesis must be retained for the tests conducted with the 
songs "Dope King" (jungle) and "Air 'on the G string'" (Baroque). Although there were slight 
decreases in the average number of words retained with these two songs, the decreases were 
not statistically significant. However, the research hypothesis is accepted at a 0.05 level of 
significance or at a 95% level of confidence for the test conducted with the song "Pendulum 
Music" (experimental). Therefore, only the experimental music had a significant effect on the 
students' ability to memorize and recall the word list. 
 
 
Introduction 
 
Research Question 
 
Does the type of background music played during memorization and recollection have a 
significant effect on students' ability to memorize and recall word lists? 
 
Students' study habits affect their success in school. They often study for examinations while 
listening to music in an attempt to relax and improve their concentration. However, listening 
to music while studying may create distractions that impair memorization. Investigating the 
effect of background music on students' ability to memorize word lists may give insight into 
whether listening to music while studying is effective. Memory is one of the processes 
closely studied by the cognitive perspective of psychology. 



 
Review of Literature 
 
Students from Turkey and the United States took an exam testing visual, verbal, and 
mathematical skills while Western pop music was played in the background. The Turkish 
students performed worse on the test because they were not familiar with the music. 
Therefore, familiarity with the music impacts on a student's ability to succeed (Peynircioglu, 
Zehra F. et al. 2002). Jenny Nam Yoon (2000) found that students perform poorly on 
academic tasks when they are listening to music that they strongly dislike because it causes 
stress. 
 
Susan C. Kagan (2001) states that noise in educational settings can distract students, causing 
them to focus on the noise and not on the academic task. Thus, noise can have a negative 
effect on students' concentration and achievement. 
 
The Encoding Specificity Principle of Memory (Thompson & Tulving, 1970), states that the 
most effective way to recall information is to study the material under the same conditions as 
when it is to be recalled. Therefore, the music should be played during both studying and 
testing, or not at all, if maximum performance is expected. 
 
Researchers at the University of London, Elizabeth Valentine, Ph.D., and Nicholas Foster, 
investigated which types of music aid memory the most effectively. They studied elderly men 
and women, and found that they could recall memories more successfully when upbeat 
background music was played. 
 
This experiment's aim is to determine whether students' ability to memorize and recall word 
lists is effected by the kind of music played in the background during memorization and 
recollection. 
 
Based on the research and theories of Peynircioglu, et al. and Yoon, the students in this 
experiment will probably respond poorly to "Pendulum Music" because of its unfamiliarity to 
the participants, and the stress they may feel while listening to the discordant sounds of 
microphone feedback. The students may not perceive this as music, but rather as noise, and 
based on Kagan's conclusion, the piece will impair the students' ability to concentrate. 
According to Valentine and Foster, the upbeat quality of "Dope King" will improve the 
students' ability to memorize the word lists. 
 
Hypotheses 
 
Null Hypothesis (Ho) - The dissonance of background music does not significantly impairs 
students' ability to memorize word lists. 
 
Research Hypothesis (HI) - The more dissonant the background music, the more it 
significantly impairs students' ability to memorize word lists. 
 



Method 
 
Design 
 
We used an experimental method with a repeated measures design [RMD]. All the students 
participated in all four phases of the experiment at the same time, in one room. RMD was 
chosen in an attempt to control subject variables, such as nationality, English proficiency, and 
short-term memory ability. RMD was also chosen because fewer participants were required. 
The variables that were controlled were the time allowed for studying, sitting quietly and 
recalling the word lists. The duration and volume of each musical selection was controlled. 
Also, participants received the same word lists at the same time. The types of words in each 
list were also controlled. Commonly used words were selected from the categories of food, 
animals, colors, objects, and clothing, and were all one to three syllables long. Each test was 
carried out using the same basic procedure. The independent variable was the level of 
dissonance in the background music played, and the dependent variable was the number of 
words a participant could recall from the list. Dissonance is defined as an inharmonious or 
displeasing sound, and the three pieces of background music were rated as having low, 
medium and high levels of dissonance. In order to comply with ethical standards, the 
participants gave informed consent, and a debriefing letter was read aloud to them. 
 
Participants 
 
The 15 participants ranged in age from 14 to 18 years old. All were students in the High 
School Band, and were asked to participate during a rehearsal period. There were 9 girls and 
6 boys. The Band Director was asked in advance if he would allow the testing, and consent 
was obtained from the students and their guardians. The participants were from various 
nationalities and had different levels of English proficiency. Though a random sample would 
yield more reliable, and representative results, a sample of opportunity was used for the sake 
of convenience. 
 
Materials 
 

 .Scripted opening instructions (see Appendix i) 
 The following songs: 

• "Dope King" by dj? Acucrack (medium dissonance) 
• "Pendulum Music" by Steve Reich (high dissonance) 
• "Air 'on the G string'" by IS. Bach (low dissonance) 

 CD player with speakers 
 Stopwatch 
 15 pencils 
 15 copies of 4 separate word lists, each composed of 13 words (see Appendix ii) 
 60 labeled slips of paper to write down memorized words from each list (see 

Appendix iii) 
 



Procedure 
 
1. Read scripted instructions (see Appendix i) 
2. Hand out first word list face down so students cannot study until time is called. 
3. Allow students to turn word lists over and start stopwatch. 
4. Allow students one minute to memorize word lists in silence. 
5. After one minute, tell students to stop studying, and collect word lists. 
6. Ask students to sit in silence for one minute. During this time, pass out blank sheets of 

paper, with the number of the word list to be recalled. 
7. Ask students to silently recall as many words as possible in one minute. 
8. Collect students' papers. 
9. Repeat steps 1 through 8 three more times, but instead of silence during the memorization 
and recollection periods, play one minute of each kind of background music in the following 
order: 

a. "Dope King" (medium dissonance) 
b. "Pendulum Music" (high dissonance) 

 c. "Air 'on the G string'" (low dissonance) 
10. Read scripted closing statement (see Appendix i) 
11. Debrief students by reading aloud debriefing letter (see Appendix vii) 
 



Results 
 
Descriptive statistics applied to the number of words memorized in each list: 
 

Level of dissonance Control Low Medium High 
Average number of words 9.2 9.0 8.46 7.26 
Median number of words 10 9.0 9.0 7.0 

Standard deviation 1.93 2.49 2.77 2.81 
 

 
 
 
The average numbers of words memorized for the control, low, medium and high dissonance 
tests were 9.2,9.0,8.46, and 7.26 respectively. This means that one average, the students 
memorized the most words during the control, and the lowest number of words while 
listening to the music was a high dissonance level. The standard deviation of the words 
memorized for the control, low, medium and high dissonance was 1.93, 2.49, 2.77, and 2.81 
respectively to three significant figures. This means that more people performed around the 
mean during the control than when music was being played. There was the most variance in 
the data while highly dissonant music was being played. 



  
To find the levels of significance, the Sign Test compared two sample means that were not 
independent. In this case, the recall rates while listening to music were compared to those of 
the control group. The Sign Test was also applied because no assumptions about the 
population distributions of the samples were required.  
 
For the music with low and medium levels of dissonance (word lists 4 and 2 respectively), 
the z values were found to be 0.8939 and -0.5531 respectively, Because these z values are 
greater than the critical value: ~ 1.645, the music did not significantly impair the students' 
abilities to memorize the words. For the music with a high level of dissonance, the z value 
was found to be -2.0852. Because the z value is less than the critical value: -1.645, the music 
impaired the students' abilities to memorize the words to a 0.05 level of significance, or 95% 
level of confidence.  
 
The null hypothesis must be retained for the tests using the music with low and medium 
levels of dissonance. However, the research hypothesis is accepted to a 0.05 level of 
significance for the test using the music with high levels of dissonance.  
 
Discussion  
 
The results show that the null hypothesis must be retained for the tests conducted with the 
songs "Dope King" (medium dissonance) and "Air 'on the G string'" (low dissonance). 
However, the research hypothesis is accepted to a 0.05 level of significance for the test 
conducted with "Pendulum Music" (high dissonance). "Dope King" and "Air 'on the G 
string'" did not significantly effect students' ability to memorize and recall the word lists, but 
"Pendulum Music" significantly impaired their ability. This finding is similar to the research 
of Peynircioglu, et al., as they found that students perform poorly while listening to 
unfamiliar music. None of the students who were tested in this experiment had heard 
"Pendulum Music," or any experimental piece like it. Because the students were 
inexperienced at listening to experimental music, the jarring and discordant sounds of 
microphone feedback probably served as distracting noise instead of music. The results of the 
test using "Pendulum Music" therefore support Kagan's theory.  
 
There were several limitations to the methodology of this experiment. First, because the 
students were asked to memorize the word lists consecutively without any break, they grew 
tired, and their enthusiasm diminished. It would have been better if students had taken the 
four tests on separate days. Second, because the students grew disinterested and were all 
tested at the same time in the same room, some participants talked during the periods of 
silence, though asked to be quiet. This not only potentially skewed their results, but also 
distracted others in the room. It would have been better to test each student separately so that 
they couldn't interact. However, contamination would then become a concern, and would 
have to be controlled. Third, the sample is not a good representation of the general population 
of students, because all of the participants were band musicians and were attuned to music. 
Fourth, several of the students were not native English speakers, potentially making it 
difficult for them to memorize the words. Fifth, the operational definition for dissonance is 
problematic because the level of dissonance in each song was not systematically measured. 
  



There were several strengths to the methodology. First, the procedure required that the 
background music be played during both memorization and recollection periods. It therefore 
acknowledges Thompson and Tulving's Encoding Specificity Principle of Memory [ESPM]. 
Second, the procedure allowed for the sufficient control of variables. Third, the procedure 
was highly structured and systematic, so the students quickly understood what was required.  
 
The implications of this experiment are that students should not listen to discordant or 
unfamiliar music while studying, for it inhibits their ability to memorize and recall 
information. However, soothing or upbeat music may be listened to while studying because it 
has no significant effects, as long as they listen to the same music during studying and 
testing. Because students are generally not allowed to listen to music of their choice during 
testing, and in light of Thompson and Tulving's ESPM, it would be advisable for students to 
study in silence, to match their likely testing conditions.  
 
An elaboration on this experiment would be to test the students using more genres of music 
to better identify which genres affect students' abilities to memorize and recall word lists. 
Students could also be given a series of tasks to perform, such as math and visual puzzles, to 
test which types of tasks music effects the most. Also, the recollection part of the experiment 
could be done the following day, to increase the ecological validity of the experiment.  
 
Conclusion 
  
The results of this experiment show that the null hypothesis must be retained for the tests 
conducted with the songs with low and medium levels of dissonance. However, the research 
hypothesis is accepted to a 0.05 level of significance for the test conducted with the song a 
high level of dissonance.  
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Appendices  
 
Appendix i: Scripted opening instructions and closing statement  
 
Opening instructions:  
 
Hello, you are about to participate in an experiment which investigates the influence of 
different kinds of background music on a student's ability to remember and retain lists of 
words. The entire experiment will last approximately 20 minutes, and is broken up into four 
sections. In the first part of the experiment, you will be asked to study a provided list of 
words for one minute in silence. After the minute is up, we will collect the word lists and you 
will be asked to wait for a period of one minute in silence. Following the one minute of 
silence, you will have a minute to recall all of the words from the word list that you can, and 
to write them down on the provided piece of paper. You will have one minute to recall the 
words. In the following three parts of the experiment, you will be asked to study and recall 
provided lists of words for one minute, while we playa particular type of music in the 
background. The music will be played during the studying period and the recall period, but 
not in the minute while you wait. Please participate in silence, and refrain from making any 
comments about the background music. Try to focus as much as possible on both studying 
and retaining the words in the lists. For the fifth section of the experiment you will be asked 
to do everything that has been described above but without any background music. After the 
music has stopped, we will collect the word lists and you will be asked to wait for a period of 
one minute in silence.  
 
Does anyone have any questions? Are we ready to begin?  
 
Closing Statement: 
  
Thank you for participating in our experiment. Once we compile our findings we will come 
back to share them with you. Thank you.  
 



 
 
 



 
 



 
 



 
 



 
 
 



 



Appendix vii: Debriefing letter  
 
Dear High School Band students,  
 
We'd like to thank you again for participating in our experiment, and inform you of our 
findings.  
 
First, you should know what the musical selections that we used were. You may remember 
that the first test was in silence, without music. For the second test, we used "Dope King" by 
dj? Acucrack. Based on the findings of research psychologists at The University of London, 
we had hypothesized that the upbeat and rhythmic nature of the song would enhance your 
ability to memorize the word lists. But according to the Sign Test, this song did not have a 
significant effect on your scores.  
 
For the third test, we used "Pendulum Music" by Steve Reich, which you most likely 
remember as the sounds of distracting feedback. Based on the research and theories of 
Peynircioglu, Zehra F. et al. (2002) and Jenny Nam Yoon (2000), we hypothesized that you 
would respond poorly to "Pendulum Music," because of its unfamiliarity the fact that you 
probably thought of the discordant sounds of feedback as annoying noise, not as music. We 
therefore thought that the piece would impair your ability to concentrate. According to the 
Sign Test, our hypothesis was correct, to a 0.05 level of significance.  
 
For the final test, we used "Air 'on the G string'" by 1.S. Bach. We hypothesized that the 
soothing music would enhance your ability to memorize the word list, but found that this 
song did not have a significant effect on your scores.  
 
Thank you once again for participating, and if you have any questions about our experiment, 
you can ask us.  
 
Sincerely,  
 
 
 
Aaron Gold and Amber Lee  
 
 


