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Abstract 
 

The purpose of this study was to measure participants’ ability to remember short keyboard 

melodies learned either by sight-reading (visual condition) or by ear (aural condition). 

Participants (N=10) were graduate and undergraduate music education students at a large 

university in the mid-Atlantic region. The testing tool consisted of four melodies presented in 

standard notation and four presented as MIDI piano recordings with 45 seconds of practice time 

for each item. Participants were then asked to determine if a final playback of each melody was 

exactly the same or different. Results indicated that participants remembered melodies learned in 

aural conditions slightly more accurately than those learned in visual conditions. A Wilcox 

Signed-Rank Sum test for significance indicated that there was not enough evidence to reject the 

null or conclude there was a significant difference in mean scores between the two conditions. 

Results suggest that learning instrumental melodies by sight-reading or by ear both contribute to 

students’ melodic recall. Implications for music educators are discussed within the context of 

other studies of musical learning and memory.  
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The Effect of Learning Condition on Music Students’ Melodic Recall 

 

Instrumentalists have traditionally learned new music either through the use of notation 

or by ear. Playing music by ear dates back to the earliest forms of instrumental music while 

notation-based learning has been relatively limited to western music in the past several centuries.  

The rise of music notation systems has allowed musicians to communicate in written forms, to 

aid in memory, coordinate multiple musicians, or learn unfamiliar pieces.  Notation continues to 

function effectively in this way for many practicing musicians. In contrast, many genres and 

musical traditions favor learning by ear, especially in contexts that incorporate improvisation or 

musical practices that are not easily notated. The conditions under which a student learns a 

melody may have deep implications for the way that student understands, remembers, and 

applies knowledge acquired through the learning process. Current music instrumental instruction 

practices encompass a variety of approaches including playing by ear and by sight, although 

there is limited data on teacher opinions of the perceived differences. Musco (2010) reports that 

while many teachers value playing by ear they also feel inadequately prepared to teach students 

by ear. Teachers who exclusively teach from notation encourage students to rely on notation as 

their only source of music learning and put students at risk of becoming fundamentally 

disconnected from the aural nature of music. Because of the broad applications of both notation 

and ear-based learning, teachers have a responsibility to understand both practices and 

implement the strategies that are most effective in a given context. Such decisions may have 

broad implications for student learning, motivation, retention, and application.  

Music education researchers have studied how playing by ear improves or influences 

other musical skills. Ear playing instruction positively influenced sight-reading ability in some 

cases (Baker & Green, 2013; Kendal, 1988; Musco, 2009), while having no effect in others 

(Grutzmacher, 1987; Haston, 2010).  This discrepancy is not surprising given that the skill being 
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taught is related to aural understanding and replication of music while the measure is related to 

decoding of visual signs. A student’s sight-reading ability may be improved while playing by ear 

if the teacher emphasizes connections to standard notation. Alternatively, just learning to play by 

ear without making connections to notation gives students no advantage in sight-reading 

(Grutzmacher, 1987; Haston, 2010). Other skills have been positively influenced by ear playing 

instruction including rhythmic accuracy and phrasing (Baker & Green, 2013), identification of 

chord qualities (Grutzmacher, 1987), and verbal association (Kendall, 1988). Student motivation 

improved when ear-playing learning was holistically incorporated into instruction (Baker and 

Green 2013) but remained the unchanged when students perceived the ear playing to be 

unrelated or unimportant to their success (Bernhard, 2004, 2006).   

Learning with the use of notation and learning by ear are not mutually exclusive. A 

student may looking at notation but rely more on the instrumental modeling of the teacher. 

Additionally, even when no aural model is available, students create their own model as they 

work through interpreting the notation, sometimes correctly, sometimes incorrectly. Students 

learning by ear might also have visual cues such as fingerings, or the letter name of a starting 

pitch or other note. Thus it is likely that through out students’ music education they will learn in 

conditions that include some aural and some visual presentation.  

Despite overlapping learning presentations in the classroom, research into each separately 

has contributed to an understanding of learning modes. Comparisons of aural and visual learning 

formats, both with musical and non-musical information, have often favored aural presentations. 

In some cases (Grahn, 2012, Klinger, Tversky, & Hanrahan, 2011; Silverman and Schwartzberg, 

2018) aural presentations of musical and non-musical material was most effective, even when 

compared to combined aural and visual conditions. Klinger et al. (2011) measured cognitive load 

through the observation of pupil dilation. Results suggested that aural presentation of non-

musical information correlated with more brain activity than visual presentations. In conditions 
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similar to melodic dictation, Buonviri (2015) found that visual representations of melodies do not 

improve aural recognition. When presentation condition was compared with recall condition, 

matched modes (aural presentation and aural recall; or visual presentation and visual recall) were 

more favorable than mismatched modes (Korenman, 2007). Finding that support matched modes 

between learning and recall conditions aligns with a recent shift in views concerning learning 

styles.  Rather than individual students having preferred learning styles (visual, auditory, 

kinesthetic), researchers have suggested that learning modes are most effective when matched 

with the presented materials.   

The nature of instrumental music learning allows for all three learning mode to be 

combined in various iterations. Instruction can be experienced aurally only (listening without 

notation), aurally and visually (listening with notation), kinesthetically and aurally (playing an 

instrument without notation), or aurally, visually and kinesthetically (playing an instrument with 

notation). Woody (2019) compared aural only with aural and visual combined and found that 

providing a structural aid in a visual format (chord changes) improved learning instrumental 

melodies by ear. The kinesthetic nature of playing an instrument may also have implications for 

the ways memories are formed and retained. Brown and Palmer (2012) compared aural only, 

kinesthetic only (performing without sound); and aural and kinesthetic. Results showed 

kinesthetic learning paired with aural learning were more favorable than auditory only. This 

confirms previous studies (Kamiyama, Katahira, Abla, Hori, & Okanoya, 2010; Mikumo, 1994) 

that found combining aural stimuli and kinesthetic movement (piano key pressing) improved 

recognition and recall of learned melodies.  

The findings presented above suggest that aural learning might improve recall when 

compared to visual learning and that kinesthetic learning contributes to aural recall. No studies 

have compared aural and visual learning within the context of kinesthetic learning in music 

education. Learning a melody in the way that creates the strongest, longest lasting memory for a 
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student provides the best opportunity to relate to other musical experiences both directly and 

indirectly. Thus, an understanding of the relationship between how students learn melodies 

(aurally or visually) in an instrumental setting (kinesthetic) and the strength of the memory of 

that melody may lead to more efficient and effective instrumental teaching. The purpose of this 

study is to compare participants’ melodic recall after learning instrumental melodies in aural or 

visual conditions. 

Participants 

Participants (N = 10) for this pilot study were undergraduate and graduate music 

education majors from a large university on the east coast. Seven participants were instrumental 

emphasis and three were vocal emphasis although this categorization was not factored into the 

analysis. Volunteer participants were selected based on convenience and availability.  Because 

some piano playing experience was required to participate, only participants who had completed 

two semesters of class piano were included in the study. In order to match the target population, 

participants were excluded if their primary instrument was piano or if they indicated they had 

absolute pitch.  

Testing Method 

The test for this study consisted of a learning portion and a recall portion. The learning 

portion consisted of eight two-measure melodies, four presented aurally and four visually. The 

order of the conditions and melodies was randomly assigned in three different ways to avoid 

order bias. A later analysis of order determined that there was not significant difference in test 

scores between the three orders (p < .05). Each participant was given 45 seconds to learn each 

melody on the piano. In the visual condition the notation was presented on screen throughout the 

learning period. In the aural condition the melody was played via a MIDI file at the beginning of 

the learning period proceeded by a four beat count off (BPM = 104). All MIDI files were created 

in Sibelius 8 using the standard Grand Piano instrument patch.  Participants had the option to 
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replay the melody in its entirety as many times as they wished within the 45-second periods. All 

melodies were presented on a 13-inch MacBook Air with a pair of noise-cancelling headphones 

via an automated PowerPoint presentation. Participants used a 48 key MIDI keyboard set to a 

Grand Piano sound to learn each melody. Written instructions directed participants to learn and 

memorize each melody to the best of their ability within the learning period. After 45 seconds 

participants were prompted to move on with a “break” screen. A five second break separated 

each melody resulting in a total of 6 minutes and 40 seconds for the learning portion of the study. 

Each participant completed the learning portion and recall portion of the study consecutively 

working one-on-one with the researcher in a small university office. To avoid testing bias, 

participants were not informed of what they would be tested on prior to the learning portion of 

the test.   

The recall portion consisted of the eight melodies played in the same order via a MIDI 

file. I selected a random note in four melodies to be changed up or down a diatonic step. 

Participants identified if the melody was exactly the same, or difference for all eight melodies. 

Scores within the same presentation style were totaled to give a score out of four. The 

independent variable being tested was presentation style: aural or visual, during the learning 

portion of the test. The dependent variable was the number of melodies correctly identified as the 

same or different in the recall portion of the test.    

 

Melodies 

I composed the melodies used for this study with the aim of being both musical and 

distinct from each other. Within each learning condition three melodies were in C major and one 

in A natural minor. One of the major melodies was in a triple meter while all others where in a 

duple meter. All melodies begin by emphasizing a tonic function in the first measure and move 

to a non-tonic function in the second measure to avoid over emphasizing the tonic note as the 
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final note. Two uninvolved, qualified music education researchers reviewed the melodies to 

ensure they were both musical and distinct from each other.  

 

 
Figure 1. Test Melodies. MM = 104 for all melodies.  
 
 

Results 

A paired experimental design allowed for a comparison of scores between visual and 

aural learning conditions across all participants. The mean score for aural condition questions (M 

= 2.6) was greater than the mean score for visual condition questions (M = 1.9). Sample 

participants were better at remembering melodies they had learned in aural conditions than in 

visual conditions. A Shapiro-Wilk test of normality indicated a significant deviation from a 

normal distribution in the sample (p = .04). This violation of the assumption of normality 

suggested that a Wilcox Signed-Rank Sum test was better suited for this data than a t-test. A 

Wilcox Signed-Rank Sum test for significant differences between the aural and visual conditions 

failed to produce enough evidence to reject the null, W (8)=7, p > .05. The small sample size (N 
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= 8, after removing tied scores) made it impossible to calculate an exact p value. Regardless it is 

clear that this sample did not provide enough evidence to suggest a significant difference 

between the aural and visual conditions in the population. An analysis of item difficulty revealed 

an average difficulty of .6, with a range from .2 to .9.  Figure 2 shows the hardest and easiest 

items on the test. A Pearson’s test of correlation between order and difficulty (r = .06) indicated 

that testing order had minimal impact on participant responses.   

   

Melody 6       Melody 4 

 

 
 
 
Figure 2. Melody 6, presented aurally was the easiest item with 90% of participants responding 
correctly. Melody 4, presented visually was the hardest item with 20% of participants responding 
correctly.   

Discussion 

The findings of this study showed that participants where slightly better at remembering 

melodies presented in aural conditions than in visual conditions, although there was not enough 

evidence to suggest a real effect outside of the sample. Based on these findings, it is clear that 

learning instrumental melodies by ear is equally effective, if not more effective, in the process of 

encoding memories as compared to learning via standard notation. The small difference in scores 

within the sample aligns with previous findings related to memory and learning conditions. In 

both musical and non-musical contexts, there seems to be a slight preference for aural learning 

conditions (Grahn, 2012; Klinger, Tversky, & Hanrahan, 2011; Silverman & Schwartzberg, 

2018). The current study tested aural or visual learning conditions against aural only recognition. 

The preference for aural learning, in this study, aligns with Korenman’s (2007) findings that 
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suggest matched modes between learning and recall are most effective. Woody’s (2019) finding 

regarding the aid of visual representations of harmony in learning melodies by ear are not 

confirmed by the current results, although the methodologies and measures were considerably 

different.  

In the current study kinesthetic memory was engaged as participants learned each melody 

on the keyboard. The lack of specific directions with respect to this aspect of the test meant that 

some participants practiced each melody for the entire learning period, while others played the 

melody once and stopped. Such discrepancies make it difficult to make conclusions about how 

kinesthetic memory interacted with the visual and aural conditions. Further studies might ask 

participants to repeat each melody a certain number of times, or consistently throughout the 

learning period. Alternatively, a second independent variable might be added asking participants 

to learn some melodies on the keyboard and others only through listening or reading notation.  

The lack of statistical significance may also have been due to several other issues 

including the small sample size (N=10), the limited variability of score (0-4), issues with the test 

instrument, or simply the lack of a real difference between the two conditions. Follow up studies 

will include a larger sample, more test items, and clearer directions for the testing tool. 

Additional variability in scores might also be achieved with a more detailed measure of memory. 

Participants could, for example, be asked to play back the melodies rather than just determine if 

they were the same or different. Using such a performance metric would also allow for additional 

analysis of dependent variables such as rhythmic versus melodic scores or comparisons of the 

beginning and the end of a given melody.   
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While the current study failed to show significant results, educators should note the slight 

preference for aural memory with in the context of this study. Visual conditions such as sight-

reading might be augmented with additional opportunities to play by ear or echo aural models 

provided by the teacher or a recording. Conversely, teachers who favor teaching aurally might 

consider ways to incorporate visual representations such as standard notation or chord charts. 

Providing visual and aural models for students gives teachers the opportunity to observe 

students’ reactions and success in each and make informed pedagogical decisions.  

Further research is needed to better understand the ways students encode and retrieve 

musical memories. Studies that include background information about participants would help 

understand how past experiences lead to current results. Participants could be asked to perform 

on their primary instrument rather than a common keyboard instrument. Studies of various age 

groups would allow for a better understanding of how musical memory develops throughout a 

students’ education. Finally, experimental treatments would contribute to an understanding of 

how musical memory is developed through particular pedagogical practices.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MUSIC STUDENTS’ MELODIC RECALL	  	   	  
	  

12	  

References  
 

Baker, D., & Green, L. (2013). Ear playing and aural development in the instrumental lesson: Results 

from a “case-control” experiment. Research Studies in Music Education, 35(2), 141-159. 

https://doi.org/10.1177/1321103X13508254 

Bernhard, H. C. (2004). The effects of tonal training on the melodic ear playing and sight reading 

achievement of beginning wind instrumentalists. Contributions to Music Education, 31(1), 91-

107. https://search-proquest-com.libproxy.temple.edu/docview/1305633?accountid=14270 

Bernhard, H. (2006). The long-term effect of tonal training on the melodic ear playing achievement of 

beginning wind instrumentalists. Journal of Band Research, 42(1), 70-79. https://search-

proquest-com.libproxy.temple.edu/docview/216251314?accountid=14270 

Brown, R., & Palmer, C. (2012). Auditory–motor learning influences auditory memory for music. 

Memory & Cognition, 40(4), 567-578. https://doi.org/10.3758/s13421-011-0177-x 

Buonviri, N. (2015). Effects of music notation reinforcement on aural memory for melodies. 

International Journal of Music Education, 33(4), 442-450. 

https://doi.org/10.1177/0255761415582345 

Grahn, J. (2012). See what I hear? Beat perception in auditory and visual rhythms. Experimental 

Brain Research, 220(1), 51-61. https://doi.org/10.1007/s00221-012-3114-8 

Grutzmacher, P. A. (1987). The effect of tonal pattern training on the aural perception, reading 

recognition, and melodic sight-reading achievement of first-year instrumental music students. 

Journal of Research in Music Education, 35(3), 171-81. https://doi.org/10.2307/3344959 

Haston, W. (2010). Beginning wind instrument instruction: a comparison of aural and visual 

approaches. Contributions to Music Education, 37(2), 9-28. 



MUSIC STUDENTS’ MELODIC RECALL	  	   	  
	  

13	  

Kamiyama, K., Katahira, K., Abla, D., Hori, K., & Okanoya, K. (2010). Music playing and memory 

trace: Evidence from event-related potentials. Neuroscience Research, 67(4), 334–340. 

https://doi.org/10.1016/j.neures.2010.04.007 

Kendall, M. J. (1988). Two instructional approaches to the development of aural and instrumental 

performance skills. Journal of Research in Music Education, 36(4), 205-19. 

https://doi.org/10.2307/3344874 

Klingner, J., Tversky, B., & Hanrahan, P. (2011). Effects of visual and verbal presentation on 

cognitive load in vigilance, memory, and arithmetic tasks. Psychophysiology, 48(3), 323-332. 

https://doi.org/10.1111/j.1469-8986.2010.01069.x 

Korenman, L. M., & Peynircioglu, Z. F. (2007). individual differences in learning and remembering 

music: auditory versus visual presentation. Journal of Research in Music Education, 55(1), 48-

64. https://doi.org/10.1177/002242940705500105 

Mikumo, M. (1994). Motor encoding strategy for pitches of melodies. Music Perception, Winter 

1994, 12(2), 175-195. https://doi.org/10.2307/40285650 

Musco, A. M. (2009). Effects of learning melodies by ear on performance skills and student attitudes. 

Contributions to Music Education, 36(2), 79-95. 

Silverman, M. J., & Schwartzberg, E. T. (2018). Effects of visual and auditory presentation styles and 

musical elements on working memory as measured by monosyllabic sequential digit recall. 

Psychological Reports, 0(0), 1-16. https://doi.org/10.1177/0033294118781937 

Woody, R. H. (2019). Musicians’ use of harmonic cognitive strategies when playing by ear. 

Psychology of Music, 0(0), 1-19. https://doi.org/10.1177/0305735618816365 

 


