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ABSTRACT 

The purpose of this study is to examine the effectiveness of humming as a viable 

musicking activity based on measures of children’s pitch acuity. Students are 

kindergarteners from a public elementary school in northern Delaware. Based on each 

participant’s homeroom assignment, these students will be placed in one of two groups 

during music instruction: (a) singing instruction only and (b) singing and humming 

instruction. As all kindergarteners will be participating in music instruction, no data will 

be collected for students who opted out of the study. Students were pretested in their 

humming and singing accuracy (pitch reproduction acuity), followed by four weeks of 

instruction. The posttest documented students’ humming and singing accuracy using the 

Wise and Sloboda (2008) rating scale for singing accuracy in song performance. Student 

data were analyzed through mean, median, and standard deviation, and comparative data 

were analyzed using a t-test. Findings showed mixed results in the effectiveness of 

humming as a viable musicking activity. Significant growth was found across all 

measures in both humming and non-humming classes. However, greater significance was 

observed for students in classes that had music later in the school year, indicating that 

time influences kindergarteners’ musical growth. Findings also indicated that exposure to 

music instruction has an impact on kindergarteners’ willingness to perform music. 
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CHAPTER 1 

INTRODUCTION 

Singing has been a staple tradition in American music education since the early 

1800s (Mark, 2008). However, during the COVID-19 pandemic of 2020-2021, singing 

was prohibited in some schools in compliance with safety protocols that focused on the 

spread of aerosol and respiratory droplets in the classroom (Grand Forks Herald, 2020). 

Although vaccines and distancing protocols are likely to facilitate the return to either 

normal or somewhat normalized music classroom practices, the return to singing is still 

not certain. Singing is an important tool in the development of musical skills. A suitable 

substitute for singing can be valuable in the uninterrupted continuation of music teaching 

and learning. Even beyond the challenges of the pandemic, the use of humming might be 

considered an additional means for skills development. Some educators are proposing 

humming as a substitute for singing as a safe music making activity (Vevers, 2020). 

While there is minimal research comparing humming to singing, humming may be a 

reliable replacement for singing under COVID-19 safety protocols. 

The purpose of this research is to: 

1. Identify the validity of humming as a primary musicking activity to promote safe 

musicking under the assumption that: 

a. The COVID-19 guidances limiting singing and instrumental instruction 

continue. 

b. A separate instance occurs in the future that limits singing and 

instrumental instruction. 
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2. Demonstrate the effectiveness of humming as a primary music making activity for 

those who cannot sing. 

 

 



3 

 

CHAPTER 2 

LITERATURE REVIEW 

Singing During COVID-19 

  Singing in group settings has been identified as a risk for outbreaks of SARS-

CoV-2 (COVID-19) (Bahl et al., 2020). Delikhoon et al. (2021) identified multiple modes 

of transmission of COVID-19 through airborne transmission, however the Center of 

Disease Control (2021a), or CDC, states that “COVID-19 most commonly spreads from 

person to person by respiratory droplets” (p. 1). Bhagat et al., (2020) defines droplets 

larger than 5-10 μm as respiratory droplets, and droplets smaller than 5 μm as aerosols. 

Pocklington (2020a) states with high confidence that both singing and speaking are 

mostly similar in terms of respiratory droplet production, however Pocklington also 

found that “singing loudly can produce up to 20-30 times more aerosol than breathing, 

quiet singing, and speaking” (p. 2). Because singers navigate both loud and soft dynamics 

within practice and performance, respiratory droplets and aerosol produced during group 

singing “can potentially saturate the indoor environment, which can likely explain the 

very high attack rates of COVID-19 seen in choirs in the United States and Europe” 

(Bahl et al., 2020, p. 3). 

Although the CDC discourages indoor singing, the CDC does not currently have a 

direct guidance for music educators regarding singing within the schools (CDC, 2021b). 

The National Federation of State High School Associations (NFHS), in partnership with 

the National Association for Music Education (NAfME) as well as over 125 other 

performing arts organizations, developed a COVID-19 music education guidance to 
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safely navigate the aerosol and respiratory droplet emissions produced from student 

musicians (NAfME, 2020). Under this guidance, performers are limited to 30 minutes of 

singing, and if indoors, placed into smaller chamber groups (NAfME, 2020). This 

guidance attempts to solve the issue of possible transmission of COVID-19 while 

musicking, but is not uniformly followed through the world, as multiple countries, states, 

and school districts are waiting for additional research before allowing for indoor singing 

instruction (Bahl et al., 2021; Grand Forks Herald, 2020; Minnesota Department of 

Health; 2021; Pennsylvania Music Educators Association, 2020; Tennessee Music 

Education Association, 2020). Small (1999) defines musicking as “[…] to take part in, in 

any capacity, a musical performance (p. 12) Although it may be inferred that American 

music education may return to normal instruction because of the CDC lifting the mask 

mandate on fully vaccinated individuals (CDC, 2021), other countries such as Singapore 

have created additional social restrictions due to additional COVID-19 variants (New 

York Times, 2021) which may affect future music making activities. 

There are a multitude of music related guidances that exist outside of the realm of 

music education. Pocklington (2020b) addresses four differing guidances used for church 

singing: PERFORM project, Department for Digital, Culture, Media & Sport (DCMS) 

guidance, MHCLG guidance, and the Church of England guidance. The MHCLG 

(Ministries of Housing, Communities & Local Government) guidance states that there 

should be no group singing by worshipers even if they are properly using face coverings 

and social distancing at 2 meters, or about 6.5 feet. The Church of England guidance 

states that all worshipers can sing, and that those who are musicking during worship do 
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not need to always wear a face covering. The PERFORM project and the DCMS 

guidance state that music performance can still occur both indoors and outdoors if social 

distancing is occurring. Although the PERFORM project study allows musical 

performance to occur both indoors and outdoors, the study has been refuted as it was 

performed on individual singers one at a time negativing the amplification of aerosol 

generation caused by group singing (Science Media Center, 2020). A valid substitute for 

singing must be found to minimize the inequity between those who can and cannot sing 

due to the differing guidances listed above. 

As of May 2021, there were no studies comparing the aerosol emissions or 

respiratory droplet counts between humming and singing. It might be surmised that 

emission rates between these two music-making behaviors would vary: one requires that 

mouths are open for sound (and, therefore, aerosols and respiratory droplets) to project, 

while the other requires that mouths are closed which would likely curtail emission rates. 

Rameau et al. (2020) conducted a study regarding office laryngoscopy and found that 

humming did not provide a significant increase in aerosol or droplet count in comparison 

to breathing or phonation. The researchers recommended that patients hum with their 

mouth closed rather than orally phonate as the aerosols produced from humming may be 

lower than open mouth phonation. Because there is no significant increase between the 

aerosol emissions or droplet count between breathing and humming, one could assume 

that music educators should be able to use these findings to defend the safety of humming 

as a viable and safe musical activity regarding COVID-19 protocol. 
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Benefits of Humming 

Humming has been medically postulated as an effective tool for remediation in 

phonation (Ogawa et al., 2013; Yiu & Ho, 2002; Yiu et al., 2017). Yiu and Ho (2002) 

described humming as a “conservative voice therapy technique used to facilitate easy and 

efficient natural voice production” (p. 123) and found that humming positively changed 

the quality of voice production of adult females with normal voices and those with 

hyperfunctional dysphonia. Ogawa et al., (2013) discovered that there was immediate 

effectiveness of humming on supraglottic compression in subjects with music tension 

dysphonia (MTD) by noting that humming assisted both false vocal fold and anterior-

posterior components of supraglottic compression in most MTD patients. 

However, in a systematic review of the literature of humming as resonant voice 

therapy, Yiu et al., (2017) determined that additional data must be collected to understand 

the effectiveness of resonant voice therapy. Due to small sample sizes, lack of control 

groups, and the lack of population control in previous studies, there is a “need for more 

large-scale randomized control studies with a wider range of populations to provide 

further evidence on the effectiveness of resonant voice training for different populations” 

(p. 17). This study affirmed the moderate level of evidence in the effectiveness of 

resonant voice therapy. 

Benefits of humming have also been demonstrated as an effective tool in assisting 

the sound quality of singing (Gregg, 1998, 2001; Miller, 1996). Gregg (2001) discussed 

the benefits of humming on an /m/ consonant in improving the quality of vocal tone by 
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stating the vibratory sensation of humming on an /m/ sound assists as a guide to auditory 

phonation by allowing the performer to feel the vibration in its normal pattern. Even 

though the /ng/ phenome is only used 1.25% of the time within the English language, 

Gregg (1998) found high value with /ng/ humming as a tool to “train the nasal port” (p. 

1), and further demonstrates this value by outlining high level activity of the nasal port in 

consonant production. Because humming with an /ng/ is a viable tool to decrease tension, 

a student may be better in navigating through their passaggio. Although the data suggests 

humming is an effective tool in remediating musical and medical needs, there is minimal 

data directly comparing the effectiveness of humming versus singing as a primary music 

skill. 

Comparisons Between Singing and Humming 

Humming has been minimally compared to other forms of typical music making 

regarding music education research, however tangential data has been found to support 

the use of humming as a primary music learning activity. Silvey et al., (2019) found a 

minimal difference between the effectiveness of singing and humming as a pre-tuning 

strategy for college instrumentalists, however, more students preferred singing over 

humming as a pre-tuning behavior. Flaws in previous studies were identified, such as the 

groups’ use of a singular pre-tuning behavior during rehearsal. It was recommended that 

directors diversify their pre-tuning behaviors to allow students to find the pre-tuning 

behavior in which they feel the most comfortable. A participant from the Silvey et al., 

(2018) study identified a positive use for humming by stating “Hearing my own voice 

adds a level of uncertainty prior to playing, insofar as I am not a confident singer” (p. 
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399). Weiss et al., (2020) demonstrates a benefit for humming as a musical skill in their 

research about musical encoding by showing humming, compared to no-stimuli, 

produced a voice advantage in memory for melodies. The Weiss et al., (2020) study 

postulates that if the participants from the Silvey et al., (2018) article practiced humming, 

that they would have garnered more success in their pre-tuning behavior. 

In a study regarding private speech, private singing, and humming in 4 - 8-year-

olds, participants were far more likely to sing than hum (Thibodeaux et al., 2019). 

Furthermore, of the students who did hum (n=9), four did not engage in any private 

singing. Private speech and private singing are defined as “children […] talk[ing] to 

themselves while engag[ing] in problem-solving and play” (Thibodeaux et al., 2019, p. 

130). It could be assumed that, because this study examined private singing, lack of 

musical confidence, akin to the student from the Silvey et al., (2018) study, may have 

accounted for those students who hummed instead of sang. Winsler et al., (2011) also 

studied private speech, singing, and humming and found that the participants who have or 

were currently participating in Kindermusik hummed and sang more than students who 

did not participate in Kindermusik. Kindermusik is the “oldest of available early 

childhood music and movement programs” (Winsler et al., 2011, p. 279). However, 

Winsler et al., (2011) grouped singing and humming as a singular data point so there is 

no comparison between students who exclusively hummed or sang. Utilizing humming as 

a primary tool for making music may be beneficial as students who do not have the 

confidence to openly sing will be provided an opportunity to safely join in classroom 

musicking. 
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In physiological research, Bartolomei et al., (2007) questioned the location of 

brain activity during humming and singing by measuring the frequency and features of 

musical automatisms during seizures within an adult population of epileptic patients. 

Although their study was based on patients with seizures, Bartolomei et al., (2007) 

discuss the difference in brain activity for the neurotypical brain by stating that “singing 

more so than humming showed additional right lateralized activation of the superior 

temporal gyrus, inferior central operculum, and particularly the inferior frontal gyrus” (p. 

491). Formby et al., (1989) found humming and singing produce a similar regional 

cerebral blood flow in both neurotypical singers and non-singers. Osaka et al., (2015) 

found that both humming and singing created a significant increase in neural processing 

by performing a study which calculated “inter-brain wavelet transform coherence 

between two intersecting brains” (p. 1) Within that study Osaka et al., (2015) found that 

the right interior frontal cortex showed an increase in neural synchronization during 

humming but not singing.  
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CHAPTER 3 

METHODS 

Participants 

One public elementary school in northern Delaware participated in this study. I 

received permission from the district of the elementary school via successful completion 

of their approval form for district level data collection/research – data confidentiality 

agreement (see Appendix A). Subjects (n = 54) were derived from four kindergarten 

classes at this school. Each class had 19-21 students. The intact classes, based on 

students’ homeroom assignment, were designated as one of two music instructions: (1) 

singing instruction, or (2) singing and humming instruction. Classes A (n = 11) and D (n 

= 14) (participated in singing instruction, and classes B (n = 12) and C (n = 17) 

participated in singing and humming instruction. If a student did consent to take place in 

the study, the student still participated in music instruction, however no data was 

collected on that student.  

Students in all groups received music instruction from the school's general music 

teacher, who is also the researcher. Students received music instruction for fifty-five 

minutes five days a week for a total of two weeks, amassing a total of 10 days of music 

instruction. Class A participated in the first two weeks of music instruction, class B 

participated in the second, class C participated in the third, and class D participated in the 

final two weeks of music instruction.  

A solicitation letter (see Appendix B) with consent form (see Appendix C) were 

distributed to students in kindergarten through their regular classroom teachers. If a 
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parent or student declined signing the consent form, I did not collect student data. 

Classroom teachers then collected the sign approval forms and remitted them to me. 

Measures for Humming and Singing 

One week before instruction I recorded each student singing and humming 

Twinkle Twinkle Little Star and Happy Birthday. These two familiar works are often 

chosen to determine singing accuracy within kindergarten students (Demorest et al., 

2015). Afterwards, I evaluated each kindergarten student individually using the Wise and 

Sloboda (2008) rating scale for singing accuracy in song performance as a pretest 

measure. Another experienced music teacher from the school agreed to perform this 

assessment, as well, and did so independently of my evaluation. Using the Wise and 

Sloboda scale, we listened to recordings and rated students on their ability to tunefully 

sing and hum both songs.  

Research Environment 

Pretest recording procedures (see Appendix D) took place in the music room 

during the same time of day as students’ typical music instruction. The assessment was 

used to identify students’ ability to sing and hum pieces of music from their long-term 

memory (Demorest et al., 2015). Individual assessments took approximately two minutes 

each.  

Process 

At the conclusion of the two-week instruction period, participants underwent the 

same assessment process as a posttest. The other music teacher and I then evaluated 
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students’ recorded assessments once more, using Wise and Sloboda’s (2008) rating scale 

for singing accuracy in song performance as a posttest measure.  

All pretest and posttest assessments were audio-recorded on my smart phone 

through the app AudioRecorder. After each student entry, I labeled the audio recording 

with the students encrypted code: letters with the group in which the student belongs and 

numeric values on alphabetical order of their homeroom class (e.g., B-5). Participants’ 

raw scores were determined by combining both evaluators’ scores. Assessment data were 

stored on OneDrive on my personal school computer, as well as on a flash drive which 

was kept in a locked desk at my home. The key for the code was locked in my personal 

desk at the participating school.  



13 

 

CHAPTER 4 

ANALYSIS AND RESULTS 

Significant Similarities Between Pre and Post Assessments 

Participants scores were compared to identify whether there was significant 

growth between participants humming and singing pre and post assessments (see Table 

1). Raw data used for Table 1 are found in Appendix E. The data in Table 1 includes only 

the results of students who completed both pre and posttest performance measures.  

 

Results of paired t tests indicated mixed results in significant differences in both 

humming and singing pre and post assessments (p = .05). Five out of the sixteen t tests 

showed significant growth. No significant growth between students humming and singing 
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pre and post assessments was noted for Classes A and B. Significant differences were 

observed between the pre and post assessments of TTS (Twinkle Twinkle Liittle Star 

singing)  p < .05 level, t(12) = -4.13, p < .001, and TTH (Twinkle Twinkle Little Star 

humming), p < .05 level, t(8) = -3.21, p < .01, for Class C, However, no significant 

differences were found for pre and post assessments in HBS (Happy Birthday singing) 

and HBH (Happy Birthday humming) in Class C. Significant differences between 

students’ pre and post assessments in TTH, p < .05 level, t(5) = -3.13, p < .03, in HBS, p 

< .05 level, t(9) = -2.63, p < .03, and in HBH, p < .05 level, t(8) = -2.34, p < .05, were 

observed for Class D. 

Classes who performed later in the year had  lower p values throughout the 

duration of the study, with exception to only class C and D’s TTS and TTH, and class A 

and B’s HBH and HBS, i.e., the p values of class A > class B > class C > class D. Results 

from this study suggest that regardless of instruction type, singing instruction or singing 

and humming instruction, the time of year a kindergartener has music instruction 

influences their ability to tunefully hum and sing pieces of music. Additionally, because 

significant similarities were found in the growth of singing and humming using both 

Twinkle Twinkle Little Star and Happy Birthday, song choice did not influence students’ 

ability to tunefully sing or hum pieces of music from long term-memory. 

Students who DNP 

 During the study there were participants who elected not to perform during their 

assessments. Participants who did not perform a target measure are marked with dnp (did 

not perform) in Appendix E. There were 113 dnp scores given to students across all pre 
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and posttests. There are 73 dnp scores in the pretests and 40 dnp scores in the posttests. A 

total of 40 out of the 73 dnp measures found within the pretests were not repeated as dnp 

measures in their respective posttests. A total of 26 out of the 40 dnp measures found 

within the posts test were repeated from dnp measures in their respective pre-tests, 

meaning there were 14 first time dnp measures in the posttest. However, 8 of those 14 

first time dnp posttest measures were created by participants B1 and C9, students who 

performed all performance measures in the pretest. These participants did not voluntarily 

elect to provide a dnp measure and instead were unable to perform the posttest due to 

COVID-19 quarantining protocol. The significant decrease of dnp measures from pretest 

to posttest and minute inclusion of dnp posttest measures not originally found in the pre-

test indicate exposure to music instruction has an impact on kindergarteners’ willingness 

to perform music.
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CHAPTER 5 

DISCUSSION AND IMPLICATIONS 

Kindergarteners’ and Time 

 The instruction format for this study was unusual for an elementary school 

schedule. Students in elementary school typically rotate related arts specials daily 

receiving one to two days of a music instruction a week. In this study, related arts 

specials did not rotate daily but instead rotated every two weeks. Class A had music 

instruction during the first two weeks of school, class B had music instruction during 

weeks three and four, class C had music instruction during weeks five and six, and class 

D had music instruction during weeks seven and eight. The classes that had music later in 

the year had more significant p score results than those who performed earlier in the year. 

The differences between these p score values calls into question the reliability of the 

assessment for kindergarten students as well as internal validity through maturation 

(Campbell & Stanley, 1959).  

Campbell and Stanley define maturation as “processes within the respondents 

operating as a function of the passage of time per se, […] including growing older, […], 

and the like (p. 5). Because the classes in this study were segmented into two-week 

cohorts and not ran simultaneously, the instructor had additional practice running the 

curricula as the study continued. The instruction provided to classes that ran later in the 

study, e.g., classes C and D, may have been affected by maturation wherein the instructor 

became better at providing the curricula through practicing the curricula. This maturation 

could have influenced the post-test scores and significant p values of the participants in 

classes C and D. Furthermore, maturation could explain the decreasing p scores from 
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classes A to D. However, Mertler (2003) stated that there are both temporary and 

permanent factors can affect the consistency of assessment scores. Kindergarten 

development may have been a temporary factor which caused less reliable scores, as the 

time of year a student had music instruction had an impact on their ability to tunefully 

perform music.  

Kindergarten Development 

 “[C]hildren in transition from kindergarten to school pass through a critical period 

of time that is characterized by developmental change, challenge and progress. During 

this critical phase, developmental trajectories also become evident in musical 

competencies[.]” (Cohrdes et al., 2018, p. 359). Musical competencies can be identified 

as spectral and temporal (Cohrdes et al., 2018). Spectral competencies are tonally based 

whereas temporal competencies are metrically based. Musical competencies that develop 

during childhood are affected not only through formal instruction, but also through 

informal everyday exposure to music (Cohrdes et al., 2018). Cohrdes et al., (2018) 

performed a study that “investigated the development of various music competencies in 

children in transition from kindergarten to school” and found that after six months 

students with and without music instruction showed substantial improvement in tonal 

competencies (p. 368). 

 Tonal competency is also affected by age. Corrigall and Trainor (2010) found that 

5-year-olds are better than 4-year-olds at identifying mistakes in Twinkle Twinkle Little 

Star through melody, melody with chords, and with chords alone. Trehub et al., (1985) 

found that adults (M age = 23 years) were better than four-to-six-year-olds at identifying 

interval preserving performances of Happy Birthday and Twinkle Twinkle Little Star. 
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Regarding music production, “there is substantial improvement in the reproduction of 

single pitches, intervals, and four-pitch sequences between 5 and 11 years of age[.]” 

(Trehub & Weiss, 2017, p. 430). Trehub and Weiss (2017) go on to say, “It would seem 

that those who sing most—usually school-age children—sing best” (p. 410). It is 

important then to reevaluate the significant differences between classes based on when 

they had music, as class D had eight possible weeks of informal music making before 

they took their pretest. Kindergarteners may experience informal music making through 

randomly singing with friends, in dancing games within their homerooms, and within 

their own family’s music making.  

 Although class D had two months of time to make music informally before their 

preassessment, they still had some of the lowest mean and median scores across the 

assessment measures. Coupling class D’s low scores with their enormous amount of dnp 

ratings during the preassessment raises questions between musical confidence and 

willingness to perform music, in addition to adding a layer of caution in the interpretation 

of data. It could be possible that class D’s music making skills did increase from the 

beginning of the school year to when they took the pretest 8 weeks later. In hindsight, it 

may have been beneficial for this study if each student received a pre-test during the first 

day of the school year to identify their base music making skill level, followed by an 

additional pre-test during their first day of music instruction. Comparing the results of 

these preassessments would provide additional context as why only the latter two classes 

provided any significant growth in their singing and humming measures. 
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Performance Style Biases 

Performance style biases are shown when observing students who did not perform 

(dnp) humming or singing tasks. These biases can be identified as (1) those who have no 

performance style biases, (2) those who have a fixed performance style bias, and (3) 

those who have a malleable performance style bias. Participants without a performance 

style bias do not discriminate singing versus humming during their assessments, i.e., 

these students either performed either all or none of their humming and singing tasks 

during their evaluations. Participants with a fixed performance style bias had identical 

dnp marks in their pre and post assessments. Participants with a malleable performance 

style bias had differing dnp marks in their pre and post assessments. 

 Those without a performance style bias do not discriminate singing versus 

humming as a music making skill. Participants are placed into this category by either 

performing all or none of their music making tasks during their evaluations. This idea can 

be elucidated further when discussing a participant who performed none of their music 

making tasks during evaluation. Although the non-performing participant may have had a 

social or musical bias against music making during their evaluation, they did not 

positively or negatively bias singing or humming during their evaluation. It is important 

to note that the introduction of additional music styles may change a no biased student 

into a biased student, e.g., a student favors humming and singing may dismiss the 

introduction of whistling, or a student who dismisses humming and singing may favor the 

introduction of whistling. 

 Participants with a malleable performance style bias can be viewed in three ways, 

(1) those who did not perform a testing measure in the pre-test who then performed it in 
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the post-test, (2) those who did not perform a testing measure in the post-test who 

performed it in the pre-test, and (3) those who did both e.g., student C15. The most 

common theme seen in students with malleable performance style bias are those in 

category 1, students who did not perform a task in the pre-test who then performed it in 

the post-test. As the participants in this study were newly assimilated kindergarten 

students, there is a litany of reasons why students would have had an easier time 

performing in the post assessment rather than the pre assessment. Speculated below are 

possible reasons why participants performed akin to the category of malleable 

performance style bias.  

Musical performance is an intimate activity, especially in a one-on-one 

environment, and all student pre-assessments were collected before an emotional 

connection could be facilitated between the students and the teacher. Students may have 

lacked the musical confidence to perform these pieces. Not all students knew what 

humming was during the pre-assessment. Students may have not known the repertoire. 

Students may have disliked the pieces of music, e.g., student A3 described the songs as 

“baby songs”. Students may not have been fully assimilated into school as all the pre-

tests were taken during the first semester. Some students were affected due to a language 

barrier. It is important to note that the indicators above for malleable performance style 

bias have both social and musical implications. However, it is important to note that 

students with a malleable performance style were more willing to try a new performance 

style in the post-test, meaning that providing additional performance styles in a music 

class may yield higher levels of participation. When discussing students with a fixed style 

performance bias, the indicators point to being musical rather than social. 
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Students with a fixed performance style bias have an unwavering preference for 

one form of music performance, i.e., where one style is always performed, and the other 

is always ignored. In this study some students preferred singing to humming, while others 

preferred humming to singing. These differences provide massive connotations towards 

future teaching strategies. For example, if a student has a fixed performance style bias 

that prefers humming and dismisses singing, a typical general music classroom will not 

provide the necessary content for the student to participate in classroom musicking. A 

student with a fixed performance style bias that prefers singing and dismisses humming is 

largely unaffected in the elementary classroom as singing is a typical means of content 

delivery in elementary general music education. 

Performance Styles and Educational Implications 

When a student performs a task less than their peers, achievement gaps start to 

form. “Achievement gaps result from one of two developmental cycles” (Morgan et al., 

2011, p. 473). These two cycles can be categorized as either the cumulative growth 

model, known as the Matthew effect, or the compensatory growth model (Morgan et al., 

2011). The cumulative growth model states that overtime students who are skilled at a 

task become better, and that students who are poor at a task become worse. This 

phenomenon could occur in all classrooms, “[t]his is expected to occur at least partly 

because these students gain less than others from the reading and mathematics instruction 

typically offered in elementary school” (Morgan et al., 2011, p. 473). However, 

assumption could be made that students who are not receiving instruction based on their 

performance style bias would “[…] gain less than others from the [music] instruction 

typically offered in elementary school” (Morgan et al., 2011, p. 473). Neglecting non-
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singing performance styles may further perpetuate the Mathew effect within the early 

elementary music classroom. 

The compensatory growth model is when lower skilled students acquire skills at a 

faster pace than those who enter school as higher skilled (Morgan et al., 2011). “The 

narrowing of the achievement gap could occur as lower skilled children begin to receive 

systematic instruction in school, thereby helping to overcome any learning disadvantage 

these children may have” (Morgan et al., 2011, p. 473). Although performance style 

biases are not inherently learning disadvantages, such as a learning disability, being 

unable to provide instruction that caters towards a students’ performance style preference 

would create an unintentional learning disadvantage. 

 Providing multiple performance styles inside of the general music classroom 

could diminish the number of students affected by the Matthew effect and increase the 

number of students who follow the compensatory growth model (Morgan et al., 2011). A 

music educator who includes all their students’ performance styles biases within 

classroom musicking may be able to reduce the achievement gaps between students by 

allowing all students the ability to equally participate. This may prove beneficial for 

elementary and secondary school music educators in that they may be provided with a 

higher number of applicants, and a lower mastery curve between those applicants. 

Additionally, regarding achievement gaps, students learning trajectory is heavily 

influenced by their learning-related skills in kindergarten, and when ignored, 

achievement gaps continue to expand throughout elementary school (McClelland et al., 

2006). “Learning related skills describe a set of skills that are important for children to 

achieve academically” (McClelland et al., 2006 p. 472). One of the learning related skills 
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McClelland et al., (2006) listed is participation, therefore, including humming inside of 

the elementary classroom may be paramount for specific students’ success. Although the 

findings from this study should be interpreted cautiously due to a relatively small sample 

size, intact classes, and a substantial amount of dnp participants, they do present some 

interesting data that warrant further examination. 

Participants with Humming Preferred Style Bias 

 Participant A6 is a student in this study had a fixed performance style bias that 

preferred humming. Participants A3, D6 and D7 are three students in this study who had 

a malleable performance style bias that preferred humming during the pre-assessments. 

Participant A6 provides the largest connotations towards future teaching strategies as 

student A6 had a fixed performance style in both the pre and post assessment, never 

wavering in any performance style outside of humming. It could be speculated that 

without the inclusion of humming as a testing measure, participant A6’s testing measures 

would all be dnp. Therefore, participant A6 would have been viewed as a student who 

strictly did not perform. This assumption could further be made about the other 

participants in this study who did not perform, in that, it is possible that who students lack 

performance measures were not offered a performance style that they favorably biased. A 

participant from Silvey et al., (2018) provided a personal testimony for their fixed 

performance style bias in that “Hearing my own voice adds a level of uncertainty prior to 

playing, insofar as I am not a confident singer” (p. 399). 
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Song Choice 

 Although Twinkle Twinkle Little Star and Happy Birthday were both shown to be 

reliable pieces of music for students to show significant differences in humming and 

singing, some participants had trouble navigating the repertoire. For example, participant 

A7 performed a different version of Happy Birthday during their post-assessment. 

Multiple students like A1 and B9 struggled singing a name during of third phrase of 

Happy Birthday, “happy birthday to [name]”. Many students, like B6 and C4, who did 

not sing a name during the third phrase of Happy Birthday then struggled to tunefully 

sing the fourth phrase of Happy Birthday thereby hindering their measures. Not only did 

some students struggle to sing the third phrase of Happy Birthday, but some participants, 

like A5 and D13, completely stopped singing after their inability to sing a name. 

Comparing the SD of Twinkle Twinkle Little Star and Happy Birthday measures 

elucidates the struggles that some students had performing Happy Birthday. With only 

exception to class C’s TTH, the SD in each Happy Birthday posttest measure was higher 

than the SD in each respective Twinkle Twinkle Little Star posttest measure. As SD 

details how spread the data is from the mean, a large SD means greater variability in 

student measures. The SD of Happy Birthday was inadvertently increased by participants 

who were unable to tunefully sing after the third phrase. The high variability of these 

measures questions Happy Birthday as an effective piece of music for kindergarten 

students to perform from long term memory.  

 Participants constantly struggled to perform all of Twinkle Twinkle Little Star 

during both the pre and posttest. Most students stopped performing Twinkle Twinkle 

Little Star after the first or second measure of singing or humming. The only participants 
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who were able to sing past the second phrase of Twinkle Twinkle Little Star were A7, 

A11, B4, B5, B7, B10, B11, B12, C1, C14, C16, D8, and D13. Students may not have 

been able to perform the entirety of Twinkle Twinkle Little Star is that it, nor Happy 

Birthday, due to interference of pieces of practiced repertoire during music instruction.  

The Demorest et al., (2015) two song singing task explores the student’s ability to 

perform accurately from their long-term memory. Introducing these two pieces of music 

as practiced repertoire over two weeks of instruction would diminish the integrity of this 

study as it becomes ambiguous if the student is performing the repertoire from their long-

term memory during the posttest. Taylor et al., (2017) details this further through their 

comparison of correlation coefficients of two studies examining students’ ability to recall 

information. Taylor et al., (2017) stated that assessing acquisition rates through a 

standardized measure of memory had worse results than that of the acquisition rate 

retained one day after two instructional sessions. Therefore, it felt important to the 

researcher to not use Twinkle Twinkle Little Star and Happy Birthday as practiced 

repertoire as that would indicate their growth of that repertoire, rather than their holistic 

growth of performing music. 

Humming as a Tool 

 Music teachers across all levels have modified singing practices to assist students 

in their singing. Most notable of those modified singing practices is vowel modification. 

Vowel modification could be described as students performing a melodic passage using a 

specific neutral syllable or vowel shape. Choirs use this practice to break monotony 

within repeated warmup examples. A standard choral warmup example would be students 

repeatedly singing a fixed melodic pattern using a series of different vowel sounds (The 
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Choral Warm-Ups of Robert Shaw | Chorus America, 2009). Having students performing 

and understanding voice modification can assist in their ability to sing and listen (Harris, 

2019).  

 Each participant in this study performed the same sequence of testing measures. 

Participants first performed TTS, then TTH, then HBS, and finally HBH. Interestingly, 

participants B11, C6, C11, C13, and C17 all performed TTS using their modal voice but 

switched to head voice when performing TTH. Each of these participants then continued 

using their head voice in their performance of both HBS and HBH. It could be surmised 

that because these participants started to activate their head voice during their first 

humming measure, that humming could be an effective voice modification technique for 

kindergarteners to activate their head voice. Additionally, the activation of these 

participants’ head voice was entirely student prompted and had no teacher intervention. 

Having students understand and perform through humming may further assist in the 

quality of their singing and listening. This provides implications for the elementary music 

teacher as a head voice activation is a primary goal of kindergarten music instruction 

(Houlahan & Tacka, 2015). These suppositions may be the focus of future research. 

 Implications for the choral teacher also arise as humming could be 

supplementarily introduced into the warmup regime. Harris (2019) stated that vowel 

sounds have different formants and students’ ability to practice and identify those 

formants could assist in their ability to sing. As humming allows some kindergarten 

students to access their head voice, secondary students may be able to better access these 

different formants through humming. A supplementary warmup that may produce that 

outcome would be to have students perform a well-practiced vowel modification warmup 
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through humming rather than singing. Additionally, as warmups with vowel 

modifications typically start open to closed, or closed to open vowel sounds, humming 

may prove to be a successful tool as the final closed vowel sound.  
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CHAPTER 6 

CONCLUSIONS 

This study produced mixed results in the effectiveness of humming as a 

musicking tool. Significant differences in humming and singing acuity within humming 

and non-humming instruction seemed to be dependent on what time of year the students 

took their assessments. This outcome should be approached with extreme caution due to 

the limitations of the study. Although not all classes demonstrated significant differences 

in humming and singing acuity from pre to posttest, data trends seem to indicate that both 

instruction styles may be viable and further investigation is warranted. 

This study showed that students who participated in music instruction were more 

willing to perform music. As the number of dnp students steadily increased from class A 

to class D, it may be that the longer students are out of music instruction the harder it is 

for them to willingly perform music. Implications of this finding provide a resource for 

teachers to discuss with administration the need to see elementary music students to see 

all students on a regular basis. 

An additional finding of this study is that these kindergarten students seemed to 

demonstrate performance style biases. Their performances appeared to comport with one 

of three forms of performance style biases: no bias, fixed bias, or malleable bias. Students 

with fixed performance style bias serve to remind teachers to provide as many music 

making resources as possible, as there are students who may only be comfortable 

performing under specific performance styles. Furthermore, in providing additional 

resources, teachers may find that non-performing students who are perceived to have no 

performance style biases may be found to have a fixed bias on a performance style that 
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has not yet be introduced within the music classroom. Across both situations, it is 

important to provide more than one style of music making production in their classroom 

musicking to further enable all students to participate. This practice reflects the tenets of 

the Universal Design for Learning. Regarding humming, there were multiple students in 

this study who had a fixed or malleable performance style that preferred humming, noting 

a participatory need for the use of humming within the kindergarten music classroom. 

Twinkle Twinkle Little Star and Happy Birthday served as valid and reliable song 

measures, as has been found in much previous research. Even so, most of the participants 

did not fully internalize Twinkle Twinkle Little Star during the pre- or post-assessment 

and it is unclear as to why. It is possible that Twinkle Twinkle Little Star may not be as 

prevalent among the internalized repertoire of pre-kindergarten students as other 

melodies. Additional musical works that fit the zeitgeist of current pre-kindergarten 

students should be identified. 

This study also noted specific instances of participants activating their head voice 

without teacher intervention. As some participants used humming as a catalyst for their 

head voice activation, elementary music teachers may want to include humming as a 

staple or introductory activity to assist students in finding their head voice. Furthermore, 

humming may be found to be an effective precursor to the typical secondary chorus 

rehearsal warmup to better elicit specific teacher prompted outcomes. 

As results of the effectiveness of humming as a primary tool was inconclusive, 

future research may provide additional insight into the usefulness of humming as a 

musicking tool. 
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Recommendations for Future Research 

Combining the inconclusive results of the effectiveness of humming as a primary 

musicking activity of this study with the minimal information of the effectiveness of 

humming as a tool inside of the music classroom, I offer a few suggestions for future 

research. Firstly, this study should be repeated using the standard elementary school 

schedule of music instruction once a week, with a larger sample of participants. 

Repeating this study with all students performing the pretest, the posttest, music 

instruction during the same weeks may help to whether shifts in performance acuity 

happen by chance or are influenced by time.  

 A replication using various elementary school grade levels may yield interesting 

results. Comparing the growth of humming and singing of students who are already 

active musickers may provide additional context in the validity of humming as a 

musicking activity. Furthermore, if students are already enculturated into a specific music 

program and have internalized specific pieces of music through that program, the 

negative effects of repertoire choice will diminish, and the student’s growth values may 

be more transparent.  

 This line of research can be expanded into secondary music education to identify 

the usefulness of humming as a teaching tool. Identifying if humming is an effective 

precursor to typical choral warmups, a replacement tool for typical choral warmups, or a 

supplementary musicking activity may provide secondary music teachers additional tools 

for crafting students’ musicianship.  
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 Future research could also include the use of additional performance styles as well 

as neutral syllables as a measure. These are commonplace tools inside of the music 

classroom. Identifying students’ performance biases through singing with words, singing 

specific neutral syllables, and humming may provide additional context into student’s 

performance biases. Information on performance biases would also be assisted using a 

qualitative study. Qualitative inquiry may be useful in identifying students’ musical, 

physical, and social comfort in performing specific performance styles. Such study, 

particularly if conducted multiple times to increase participant pools, may provide 

additional context to assist the choices music educators make within their classrooms. 

Thought might be given to repeating the procedures of this study and elongating 

the instruction time to include the duration of an academic year rather than a shorter 

period of time. The number of dnp students in this study was perplexing and 

compromised the findings. It may be useful to implement a case study to illuminate 

catalysts for this phenomenon. Finally, it may be beneficial to use a different assessment. 

The Wise and Sloboda (2008) assessment used in this study was originally created for 

self-described tone-deaf individuals. As a main factor of the pre-test post-test system is to 

find growth, if students have reached the maximum score during the pre-assessment there 

isn’t a possibility for growth in the future. 

Including humming as a musical skill within my elementary music classroom felt 

natural. Applying humming as a primary and supplementary musicking activity assisted 

my ability in enriching and remediating content for students. In terms of enrichment, 

some students showed a strong mastery with singing and wanted to expand into different 

forms of musicking. Regarding remediation, some students needed additional time with 
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the content but needed a break from singing. For the typical student, humming provided 

another venue to expand their musicianship. Humming provided me another tool of 

allowing students to be musical inside of the classroom. Humming is a tool that any 

music educator can use in their classroom, as if they can sing the piece, they can hum the 

piece.  

 

 

 

  



33 

 

REFERENCES 

Bahl, P., de Silva, C., Bhattacharjee, S., Stone, H., Doolan, C., Chughtai, A. A., & 

MacIntyre, C. R. (2020). Droplets and aerosols generated by singing and the risk 

of coronavirus disease 2019 for Choirs. Clinical Infectious Diseases, 1–3. 

https://doi.org/10.1093/cid/ciaa1241 

Bartolomei, F., McGonigal, A., Guye, M., Guedj, E., & Chauvel, P. (2007). Clinical and 

anatomic characteristics of humming and singing in partial seizures. Neurology, 

69(5), 490–492. https://doi.org/10.1212/01.wnl.0000266637.71060.21 

Bhagat, R. K., Davies Wykes, M. S., Dalziel, S. B., & Linden, P. F. (2020). Effects of 

ventilation on the indoor spread of COVID-19. Journal of Fluid Mechanics, 903. 

https://doi.org/10.1017/jfm.2020.720 

 

Campbell, D. T., & Stanley, J. (1963). Experimental and Quasi-Experimental Designs for 

Research (1st ed.). Cengage Learning. 

Centers for Disease Control and Prevention. (2020a, February 11). Community, work, 

and school. https://www.cdc.gov/coronavirus/2019-ncov/community/parks-

rec/public-beaches.html 

Centers for Disease Control and Prevention. (2020b, February 11). Guidance for 

organizing large events and gatherings. https://www.cdc.gov/coronavirus/2019-

ncov/community/large-events/considerations-for-events-gatherings.html 

Centers for Disease Control and Prevention. (2021c, May 16). When you’ve been fully 

vaccinated. https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-

vaccinated.html  

The Choral Warm-Ups of Robert Shaw | Chorus America. (2009, August 27). Chorus 

America. https://www.chorusamerica.org/resource/choral-warm-ups-robert-shaw 

 

Cohrdes, C., Grolig, L., & Schroeder, S. (2018). The development of music competencies 

in preschool children: Effects of a training program and the role of environmental 

factors. Psychology of Music, 47(3), 358–375. 

https://doi.org/10.1177/0305735618756764 

 

Corrigall, K. A., & Trainor, L. J. (2010). Musical enculturation in preschool children: 

acquisition of key and harmonic knowledge. Music Perception, 28(2), 195–200. 

https://doi.org/10.1525/mp.2010.28.2.195 

Delikhoon, M., Guzman, M. I., Nabizadeh, R., & Norouzian Baghani, A. (2021). Modes 

of transmission of severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-

2) and factors influencing on the airborne transmission: A review. International 

https://doi.org/10.1093/cid/ciaa1241
https://doi.org/10.1212/01.wnl.0000266637.71060.21
https://doi.org/10.1017/jfm.2020.720
https://www.cdc.gov/coronavirus/2019-ncov/community/parks-rec/public-beaches.html
https://www.cdc.gov/coronavirus/2019-ncov/community/parks-rec/public-beaches.html
https://www.cdc.gov/coronavirus/2019-ncov/community/large-events/considerations-for-events-gatherings.html
https://www.cdc.gov/coronavirus/2019-ncov/community/large-events/considerations-for-events-gatherings.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.html
https://www.chorusamerica.org/resource/choral-warm-ups-robert-shaw
https://doi.org/10.1177/0305735618756764
https://doi.org/10.1525/mp.2010.28.2.195


34 

 

Journal of Environmental Research and Public Health, 18(2), 395. 

https://doi.org/10.3390/ijerph18020395 

Demorest, S. M., Pfordresher, P. Q., Bella, S. D., Hutchins, S., Loui, P., Rutkowski, J., & 

Welch, G. F. (2015). Methodological perspectives on singing accuracy. Music 

Perception, 32(3), 266–271. https://doi.org/10.1525/mp.2015.32.3.266 

Formby, C. (1989). Regional cerebral blood flow for singers and nonsingers while 

speaking, singing, and humming a rote passage. Brain and Language, 36(4), 690–

698. https://doi.org/10.1016/0093-934x(89)90094-1 

Gregg, J. (1998). What about humming with the “ng”? Journal of Singing – the Official 

Journal of the National Journal of the National Association of Teachers of 

Singing, 56(4), 55-57. http://libproxy.temple.edu/login?url=https://www-

proquest-com.libproxy.temple.edu/scholarly-journals/what-about-humming-with-

ng/docview/1400555/se-2?accountid=14270 

 

Gregg, J. W. (2001). Misconceptions about the use of humming as a vocalise. Journal of 

Singing - the Official Journal of the National Association of Teachers of 

Singing, 57(5), 49-51. http://libproxy.temple.edu/login?url=https://www-

proquest-com.libproxy.temple.edu/scholarly-journals/misconceptions-about-use-

humming-as-vocalise/docview/1401355/se-2?accountid=14270 

 

Grand Forks Herald (2020, July 25). Grand Forks choir, band teachers consider options 

as school year approaches.  

 

Harris, D. (2019) Seven essential voice science tools for choral singing. Choral Journal, 

59(8), 47-57. 

 

Houlahan, M., & Tacka, P. (2015). Kodaly in the kindergarten classroom: Developing 

the creative brain in the 21st century (Kodaly today handbook series) (Illustrated 

ed.). Oxford University Press. 

Mark, M. (2008). A concise history of American music education. Rowman & Littlefield 

Education. 

McClelland, M. M., Acock, A. C., & Morrison, F. J. (2006). The impact of kindergarten 

learning-related skills on academic trajectories at the end of elementary school. 

Early Childhood Research Quarterly, 21(4), 471–490. 

https://doi.org/10.1016/j.ecresq.2006.09.003 

Mertler, C. A. (2003). Classroom Assessment: A Practical Guide for Educators (1st ed.). 

Routledge. 

Miller, R. (1996). Sotto voce: What does humming accomplish? Journal of Singing - the 

Official Journal of the National Association of Teachers of Singing, 52(3), 49-50. 

http://libproxy.temple.edu/login?url=https://www-proquest-

https://doi.org/10.3390/ijerph18020395
https://doi.org/10.1525/mp.2015.32.3.266
https://doi.org/10.1016/0093-934x(89)90094-1
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/what-about-humming-with-ng/docview/1400555/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/what-about-humming-with-ng/docview/1400555/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/what-about-humming-with-ng/docview/1400555/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/misconceptions-about-use-humming-as-vocalise/docview/1401355/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/misconceptions-about-use-humming-as-vocalise/docview/1401355/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/misconceptions-about-use-humming-as-vocalise/docview/1401355/se-2?accountid=14270
https://doi.org/10.1016/j.ecresq.2006.09.003
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/sotto-voce-what-does-humming-accomplish/docview/1400994/se-2?accountid=14270


35 

 

com.libproxy.temple.edu/scholarly-journals/sotto-voce-what-does-humming-

accomplish/docview/1400994/se-2?accountid=14270 

Minnesota Department of Health. (2021, May 18). Music activities and performances 

during COVID-19. 

https://www.health.state.mn.us/diseases/coronavirus/musicguide.pdf 

Morgan, P. L., Farkas, G., & Wu, Q. (2011). Kindergarten Children’s Growth 

Trajectories in Reading and Mathematics. Journal of Learning Disabilities, 44(5), 

472–488. https://doi.org/10.1177/0022219411414010 

NAfME. (2020, October 6). Fall 2020 guidance for music education from NFHS and 

NAfME. https://nafme.org/my-classroom/fall-2020-guidance-music-education-

from-nfhs-nafme/ 

New York Times. (2021, May 14). Singapore announces new restrictions after vaccinated 

airport workers become infected. 

https://www.nytimes.com/2021/05/14/world/asia/singapore-covid-

restrictions.html 

Ogawa, M., Hosokawa, K., Yoshida, M., Yoshii, T., Shiromoto, O., & Inohara, H. 

(2013). Immediate effectiveness of humming on the supraglottic compression in 

subjects with muscle tension dysphonia. Folia Phoniatrica et Logopaedica, 65(3), 

123–128. https://doi.org/10.1159/000353539 

Osaka, N., Minamoto, T., Yaoi, K., Azuma, M., Shimada, Y. M., & Osaka, M. (2015). 

How two brains make one synchronized mind in the inferior frontal cortex: 

fNIRS-Based Hyperscanning During Cooperative Singing. Frontiers in 

Psychology, 6. https://doi.org/10.3389/fpsyg.2015.01811 

Pennsylvania Music Educators Association. (2020) Preparing for the future. 

https://www.pmea.net/pmea-preparing-for-the-future/ 

Pocklington, D. (2020a). Aerosol and droplet generation from singing &c. Cardiff: 

Newstex. http://libproxy.temple.edu/login?url=https://www-proquest-

com.libproxy.temple.edu/blogs-podcasts-websites/aerosol-droplet-generation-

singing-amp-c/docview/2440002318/se-2?accountid=14270 

Pocklington, D. (2020b). Aerosols and droplets in church – breathing, speaking, shouting 

and singing. Cardiff: Newstex. http://libproxy.temple.edu/login?url=https://www-

proquest-com.libproxy.temple.edu/blogs-podcasts-websites/aerosols-droplets-

church-breathing-speaking/docview/2436339743/se-2?accountid=14270 

Rameau, A., Lee, M., Enver, N., & Sulica, L. (2020). Is office laryngoscopy an aerosol‐

generating procedure? The Laryngoscope, 130(11), 2637–2642. 

https://doi.org/10.1002/lary.28973 

http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/sotto-voce-what-does-humming-accomplish/docview/1400994/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/scholarly-journals/sotto-voce-what-does-humming-accomplish/docview/1400994/se-2?accountid=14270
https://www.health.state.mn.us/diseases/coronavirus/musicguide.pdf
https://doi.org/10.1177/0022219411414010
https://nafme.org/my-classroom/fall-2020-guidance-music-education-from-nfhs-nafme/
https://nafme.org/my-classroom/fall-2020-guidance-music-education-from-nfhs-nafme/
https://www.nytimes.com/2021/05/14/world/asia/singapore-covid-restrictions.html
https://www.nytimes.com/2021/05/14/world/asia/singapore-covid-restrictions.html
https://doi.org/10.1159/000353539
https://doi.org/10.3389/fpsyg.2015.01811
https://www.pmea.net/pmea-preparing-for-the-future/
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/blogs-podcasts-websites/aerosol-droplet-generation-singing-amp-c/docview/2440002318/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/blogs-podcasts-websites/aerosol-droplet-generation-singing-amp-c/docview/2440002318/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/blogs-podcasts-websites/aerosol-droplet-generation-singing-amp-c/docview/2440002318/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/blogs-podcasts-websites/aerosols-droplets-church-breathing-speaking/docview/2436339743/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/blogs-podcasts-websites/aerosols-droplets-church-breathing-speaking/docview/2436339743/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/blogs-podcasts-websites/aerosols-droplets-church-breathing-speaking/docview/2436339743/se-2?accountid=14270
https://doi.org/10.1002/lary.28973


36 

 

Science Media Center. (2020, August 20). Expert reaction to a preprint from the 

PERFORM project looking at the COVID-19 risk associated with singing. 

https://www.sciencemediacentre.org/expert-reaction-to-a-preprint-from-the-

perform-project-looking-at-the-covid-19-risk-associated-with-singing/ 

Silvey, B. A., Nápoles, J., & Springer, D. G. (2018). Effects of pre-tuning vocalization 

behaviors on the tuning accuracy of college instrumentalists. Journal of Research 

in Music Education, 66(4), 392–407. https://doi.org/10.1177/0022429418806304 

Small, C. (1999) Musicking – the meanings of performance and listening. A lecture, 

Music Education Research, 1:1, 9-22, doi: 10.1080/1461380990010102 

Taylor, C. N., Aguilar, L., Burns, M. K., Preast, J. L., & Warmbold-Brann, K. (2017). 

Reliability and relationship to retention of assessing an acquisition rate for sight 

words with kindergarten students. Journal of Psychoeducational Assessment, 

36(8), 798–807. https://doi.org/10.1177/0734282917707144 

Tennessee Music Education Association. (2020) TMEA. 

https://www.tnmea.org/uploads/1/0/9/5/109505133/links_tn-acdatmea_letter.pdf 

Thibodeaux, J., Bock, A., Hutchison, L. A., & Winsler, A. (2019). Singing to the self: 

Children’s private speech, private song, and executive functioning. Cognitive 

Development, 50, 130–141. https://doi.org/10.1016/j.cogdev.2019.04.005 

Trehub, S. E., Morrongiello, B. A., & Thorpe, L. A. (1985). Children’s perception of 

familiar melodies: The role of intervals, contour, and key. Psychomusicology: A 

Journal of Research in Music Cognition, 5(1–2), 39–48. 

https://doi.org/10.1037/h0094201 

Trehub, S. & Weiss, M. (2017). Music cognition: developmental and multimodal 

perspectives. In R, Ashley, & R. Timmers, The Routledge Companion to Music 

Cognition. Taylor and Francis.  

Vevers, D. (2020, Nov 15). Hmmm: COVID curbs blasted pupils studying music told not 

to sing in class..and practice by humming instead [Scot Region]. The Sun. 

http://libproxy.temple.edu/login?url=https://www-proquest-

com.libproxy.temple.edu/newspapers/hmmmm/docview/2460572565/se-

2?accountid=14270 

Weiss, M. W., Bissonnette, A.-M., & Peretz, I. (2020). The singing voice is special: 

Persistence of superior memory for vocal melodies despite vocal-motor 

distractions. Cognition, 104514. https://doi.org/10.1016/j.cognition.2020.104514 

Wise, K. J., & Sloboda, J. A. (2008). Establishing an empirical profile of self-defined 

“tone deafness”: Perception, singing performance and self-assessment. Musicae 

Scientiae, 12(1), 3–26. https://doi.org/10.1177/102986490801200102 

https://www.sciencemediacentre.org/expert-reaction-to-a-preprint-from-the-perform-project-looking-at-the-covid-19-risk-associated-with-singing/
https://www.sciencemediacentre.org/expert-reaction-to-a-preprint-from-the-perform-project-looking-at-the-covid-19-risk-associated-with-singing/
https://doi.org/10.1177/0022429418806304
https://doi.org/10.1177/0734282917707144
https://www.tnmea.org/uploads/1/0/9/5/109505133/links_tn-acdatmea_letter.pdf
https://doi.org/10.1016/j.cogdev.2019.04.005
https://doi.org/10.1037/h0094201
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/newspapers/hmmmm/docview/2460572565/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/newspapers/hmmmm/docview/2460572565/se-2?accountid=14270
http://libproxy.temple.edu/login?url=https://www-proquest-com.libproxy.temple.edu/newspapers/hmmmm/docview/2460572565/se-2?accountid=14270
https://doi.org/10.1016/j.cognition.2020.104514
https://doi.org/10.1177/102986490801200102


37 

 

Winsler, A., Ducenne, L., & Koury, A. (2011). Singing one’s way to self-regulation: The 

role of early music and movement curricula and private speech. Early Education 

& Development, 22(2), 274–304. https://doi.org/10.1080/10409280903585739 

Yiu, E. M.-L., Lo, M. C. M., & Barrett, E. A. (2017). A systematic review of resonant 

voice therapy. International Journal of Speech-Language Pathology, 19(1), 17–

29. https://doi.org/10.1080/17549507.2016.1226953 

Yiu, E. M.-L., & Ho, E. Y.-Y. (2002). Short-term effect of humming on vocal quality. 

Asia Pacific Journal of Speech, Language and Hearing, 7(3), 123–137. 

https://doi.org/10.1179/136132802805576436 

  

https://doi.org/10.1080/10409280903585739
https://doi.org/10.1080/17549507.2016.1226953
https://doi.org/10.1179/136132802805576436


38 

 

APPENDIX A 

Red Clay Consolidated School District Research Approval Form 



39 

 

 



40 

 

 



41 

 

 



42 

 

 



43 

 

 

  



44 

 

APPENDIX B 

Letter of Solicitation 

Principal Investigator: Dr. Deborah Confredo 

Student Investigator: Mr. Zachary Beard 

Study Title: To Hum, or not to Hum: Kindergartner’s Pitch Acuity During 

Humming and Singing. 

Dear Parents and/or Guardians,  

My name is Mr. Zachary Beard, and I am the general music teacher at Cooke 

Elementary as well as a master’s student at Temple University. I am conducting a 

research study that determines the effectiveness of humming as a primary music making 

activity. Red Clay Consolidated School District is familiar with and has given me 

permission to conduct this research at this school and is facilitating this communication 

to you to tell you about the study and give you an opportunity to allow or decline your 

child’s participation in the study. 

If you allow your child to participate, I will ask them to complete two singing 

assessments – one in September, and one in October during music class. Each assessment 

will occur one-on-one during class and will take around two minutes. During the time 

between September and October all students, participating or not, will be given differing 

music instruction dependent on their homeroom. Put another way, music instruction that 

applies to this study is exactly the same as students’ regular music instruction. Based on 

which homerooms the students are in students will be placed into one of two categories 

for music instruction, (1), singing instruction, or (2) singing and humming instruction. 
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Participating students will have the data from their assessments collected. Students who 

participate in the study will not be provided additional music instruction outside of the 

typical related arts schedule.  If you, the parent, or the child indicates at any time that 

they do not want to participate in the study, they will be allowed to do so without any 

repercussions, and all previously collected data will be destroyed. 

There are no known risks to your child from participating in this study. Their 

grades and class standing will not be affected in any way if they do, or do not participate. 

Your child will not directly benefit from this research; however, their participation may 

benefit their ability at learning new songs or humming. 

This research is anonymous. Any names or other identifying information that is 

collected will be destroyed. If a report of this study is published or presented at a 

professional conference, only group results will be communicated and not individual 

responses. 

Following this letter, you will find the consent form to participate. To enroll in 

this study, please read, sign, and return the consent form. 

The research team is happy to answer any questions you have about the study. 

Please contact Zachary Beard at Zachary.beard@redclay.k12.de.us, 

tue58447@temple.edu, or 302-235-6600 x223.  

Sincerely, 

Mr. Zachary Beard 
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APPENDIX C 

 

RESEARCH SUBJECT CONSENT FORM (IRB-500 Form) 

Title:                                    To Hum, or not to Hum: Kindergartner’s Pitch Acuity During 

Humming and Singing. 

Protocol No.:                      28521 

Sponser:   Temple University 

Investigator:                        Dr. Deborah Confredo 

                                             Boyer College of Music and Dance 

                                             Temple University, 2001 N. 13th St., Philadelphia, 

PA 19122 

                                             United States 

Daytime Phone Number:  Office Telephone: 215-204-8310  
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RESEARCH CONSENT SUMMARY 

You are being asked for your consent to take part in a research study. This 

document provides a concise summary of this research. It describes the key information 

that we believe most people need to decide whether to take part in this research. Later 

sections of this document will provide all relevant details. 

What should I know about this research? 

·         Someone will explain this research to you. 

·         Taking part in this research is voluntary. Whether you take part is up to 

you. 

·         If you do not take part, it will not be held against you. 

·         You can take part now and later drop out, and it won’t be held against you. 

.         There will be no difference in the education provided to the students 

whether they are or are not participants in the research study. The only difference is 

that students participating in the research study will have the data from their 

assessments collected. 

·         If you do not understand, ask questions. 

·         Ask all the questions you want before you decide. 
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How long will I be in this research? 

We expect that your taking part in this research will last 6 weeks. 

Why is this research being done? 

From March 2020 to May 2021 multiple performing arts guidances pertaining 

towards COVID-19 limited singing and instrumental instruction within the public school 

system. Therefore, the purpose of this research is to identity the validity of humming as 

a primary musicking activity to elucidate safe musicking under the assumption that (1) 

the COVID-19 guidances limiting singing and instrumental instruction continue, (2) a 

separate instance occurs in the future that limits singing and instrumental instruction, 

and (3) demonstrate the effectiveness of humming as a primary music making activity 

for those who cannot sing. 

What happens to me if I agree to take part in this research? 

If you decide to take part in this research study, the general procedures include 

taking a pretest followed by four weeks of music instruction and taking a posttest the 

week after the last week of instruction. All research procedures will occur in the music 

room during your typical music instruction.  
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Could being in this research hurt me? 

There are no known risks to your child from participating in this study. Their 

grades and class standing will not be affected in any way if they do, or do not 

participate. Socially, a student may feel embarrassment during or after their 

performance, to circumvent this, the assessments will be given one-on-one with the 

testing administrators, and results from the assessment will not be given. Student 

identifies will be known only to me and the testing administrators.  

There is a risk in the loss of confidentiality involved in this study. In order to 

minimize this possibility, student names and identifiers will be encrypted into a code. 

Student data will be maintained for three years then afterwards be destroyed. The code 

to the encryption will be held in a different location than the encrypted information. 

Will being in this research benefit me? 

The most important benefits that you may expect from taking part in this 

research include growth in the performance of duple meter patterns. 

There are no reasonable benefits to others. 
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What else should I know about this research? 

Other information that may be important for you to consider so you can decide 

whether to take part in this research is: This research will be anonymous. Any names or 

other identifying information that is collected will be destroyed. If a report of this study 

is published or presented at a professional conference, only group results will be 

communicated and not individual responses. 

DETAILED RESEARCH CONSENT 

You are being invited to take part in a research study.  A person who takes part 

in a research study is called a research subject, or research participant. 

In this consent form “you” generally refers to the research subject. If you are 

being asked as the legally authorized representative, parent, or guardian to permit the 

subject to take part in the research, “you” in the rest of this form generally means the 

research subject. 

What should I know about this research? 

·         Someone will explain this research to you. 

·         This form sums up that explanation. 
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·         Taking part in this research is voluntary. Whether you take part is up to 

you. 

·         You can choose not to take part. There will be no penalty or loss of benefits 

to which you are otherwise entitled. 

·         You can agree to take part and later change your mind. There will be no 

penalty or loss of benefits to which you are otherwise entitled. 

.         There will be no difference in the education provided to the students 

whether they are or are not participants in the research study. The only difference is 

that students participating in the research study will have the data from their 

assessments collected. 

·         If you do not understand, ask questions. 

·         Ask all the questions you want before you decide. 

Why is this research being done? 

From March 2020 to May 2021 multiple performing arts guidances pertaining 

towards COVID-19 limited singing and instrumental instruction within the public school 

system. Therefore, the purpose of this research is to identity the validity of humming as 

a primary musicking activity to elucidate safe musicking under the assumption that (1) 

the COVID-19 guidances limiting singing and instrumental instruction continue, (2) a 

separate instance occurs in the future that limits singing and instrumental instruction, 
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and (3) demonstrate the effectiveness of humming as a primary music making activity 

for those who cannot sing. 

About 80 subjects will take part in this research. 

How long will I be in this research? 

We expect that your taking part in this research will last 6 weeks. Instruction in 

the music classroom matches regular instruction with the addition of humming 

instruction for those in the humming group. 

What happens to me if I agree to take part in this research? 

·         The research will be completed in room R123 at Cooke Elementary. 

·         Week one you will take a pretest. Weeks two through five you will be given 

music instruction. Week six you will be given a posttest. Each instructional period will 

last 55 minutes. 

·         The music instruction you will be given will be randomized: 

You will be put into a study group by chance. You have a 1 out of 2 chance (50%) 

of being placed in a specific group. Because groups are based on which homeroom you 

are in, you cannot choose your study group.  
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What are my responsibilities if I take part in this research? 

If you take part in this research, you will be responsible to: 

·        Take the pre and post assessment with an honest indication of skill level. 

This assessment simply includes singing and humming two familiar pieces of music: 

Twinkle and Happy Birthday. 

. Attend the four weeks of instruction during regular music class time. 

Could being in this research hurt me? 

·         There will reasonably be no psychological risks involved in this study. 

Students may feel embarrassment from performance of their pre or post assessment. To 

circumvent this, the assessments will be given one-on-one with the testing 

administrators, and results from the assessment will not be given. Student identifies will 

be known only to me and the testing administrators. 

·         There is a risk in the loss of confidentiality involved in this study. In order to 

minimize this possibility, student names and identifiers will be encrypted into a code. 

Student data will be maintained for three years then afterwards be destroyed. The code 

to the encryption will be held in a different location than the encrypted information. 
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·         There will reasonably be no social risks involved in this study. Student 

involvement will be unknown to any other students, so coercion will not be able to 

occur. 

 

Will it cost me money to take part in this research? 

No. 

Will being in this research benefit me? 

There are no benefits to you from your taking part in this research. We cannot 

promise any benefits to others from your taking part in this research. However, possible 

benefits to others may be an increase skill in humming. 

 

What other choices do I have besides taking part in this 

research? 

Your alternative is to not take part in the research. 
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What happens to the information collected for this 

research? 

Your private information will be shared with individuals and organizations that 

conduct or watch over this research, including: 

·         The research sponsor. 

·         People who work with the research sponsor. 

·         The Institutional Review Board (IRB) that reviewed this research. 

·         Temple University 

We may publish the results of this research. However, we will keep your name 

and other identifying information confidential. 

We protect your information from disclosure to others to the extent required by 

law. We cannot promise complete secrecy. 

  

Who can answer my questions about this research? 

If you have questions, concerns, or complaints, or think this research has hurt 

you or made you sick, talk to the research team at the phone number listed above on 

the first page. 
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This research is being overseen by an Institutional Review Board (“IRB”). An IRB 

is a group of people who perform independent review of research studies. You may talk 

to them at (215) 707-3390 or irb@temple.edu if: 

·         You have questions, concerns, or complaints that are not being answered 

by the research team. 

·         You are not getting answers from the research team. 

·         You cannot reach the research team. 

·         You want to talk to someone else about the research. 

·         You have questions about your rights as a research subject. 

Can I be removed from this research without my approval? 

The person in charge of this research can remove you from this research without 

your approval. Possible reasons for removal include: 

·         You change schools prior to the posttest. 

·         An IEP or 504 is developed during the four-week instruction period that 

states that a student is to receive less than 30 minutes of music instruction. 

We will tell you about any new information that may affect your health, welfare, 

or choice to stay in this research. 
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What happens if I agree to be in this research, but I change 

my mind later? 

If you decide to leave this research, contact the research team so that the 

investigator can accurately dispose of any collected data. 

If you do withdraw from the study, your assessments will be shredded, and all 

documented information will be deleted. No explanation of withdrawing from the study 

will be needed, and you will not be asked for permission to collect any additional data. 

Withdrawing from the study can occur at any time without prejudice. 

  

Will I be paid for taking part in this research? 

No. 
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Statement of Consent: 

 

Your signature documents your permission for you or the individual named 

below to take part in this research. 

      

Signature of adult subject capable of consent, child 

subject’s parent. 

  Date 

      

Printed name of adult subject capable of consent, child 

subject’s parent. 

  

    

      

Printed name of subject 

(not required if subject personally provided consent) 
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Signature of person obtaining consent. 

  

  

  Date 

      

Printed name of person obtaining consent     
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APPENDIX D 

WISE AND SLOBODA’S (2008) SINGING MEASURE 

Student Homeroom       ______________________________________________ 

Student Name Identifier ______________________________________________ 

Evaluator Name            ______________________________________________ 

Circle the Following. 

Pretest                   Posttest 

Write a numeric grade for the student’s performance using Wise and Sloboda’s 

(2008) singing measure scale below. 

Twinkle Twinkle (Hum) _______________ 

Twinkle Twinkle (Sang) _______________ 

Happy Birthday (Hum) ________________ 

Happy Birthday (Sang) ________________ 

8. All melody is accurate and in tune, and key is maintained throughout. 

7. Key is maintained throughout, and melody accurately represented, but some 

mistuning’s (though not enough to alter the pitch-class of the note). 

6. Key is maintained throughout and melody mostly accurately represented, but 

some errors (notes mistuned sufficiently to be ‘wrong’). 

5. Melody largely accurate, but singer’s key drifts or wanders. This may be the 

result of mistuned internal, from which the singer than continues with more accurate 

intervals but without returning to the original pitch. 

4. Melody fairly accurate, or mostly accurate within individual phrases, but 

singer changes key abruptly, especially between phrases (e.g., adjusting higher-lying 

phrases down.) 

3. Singer accurately represents the contour of the melody but without consistent 

pitch accuracy or key stability. 

2. Words are correct but there are contour errors. Pitches may sound almost 

random. 

1. Singer sings with little variation in pitch, and may chant in speaking voice 

rather than singing 
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APPENDIX E 

Raw Data 

Key for Navigating Raw Data  

Shortened Term Full Term 

dnp Did not perform 

TTS Twinkle Twinkle Little Star Singing 

TTH Twinkle Twinkle Little Star Humming 

HBS Happy Birthday Singing 

HBH Happy Birthday Humming 
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