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CHAPTER I 

INTRODUCTION 
 
 
 

 The nineteenth and twentieth centuries witnessed the birth of the American choral 

tradition, a tradition that continues today, providing many different venues for all types of 

singers, including college, community, and professional ensembles. In recent years, 

research has shed light on the nature of the vocal ensemble and has allowed the choral 

conductor the opportunity to better understand the acoustic phenomenon of choral 

singing. This research has indicated that conductors and chorus members alike have 

shown preference for certain aspects of choral singing that allow for a more effective and 

ultimately rewarding experience. Many conductors hold strong preferences for specific 

conditions that lead to optimal rehearsal and performance environments for their 

ensembles. This is especially true of singer placement and sectional formation 

preferences, as is indicated in the numerous suggestions for placement found in choral 

conducting and methodology textbooks, articles, and other resources. However, only a 

few empirical studies have explored the nature of singer placement and choral formation 

and its impact on members of the ensemble. Furthermore, very little research has 

involved groups comprising members with a wide range of musical experience levels, 

and research on gender-specific ensembles has only recently been explored. Although  
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choral ensembles boast a long-standing tradition in this country and beyond, very little 

research has been done to provide understanding of the nature and impact of placement 

on the individual singer’s perception of the choral setting.  

Statement of the Problem 

As the tradition of singing has evolved over the last century, voice faculty and 

choral directors have explored the nature of choral tone (Goodwin, 1980; Rossing, 

Sundberg & Ternström, 1986; Ekholm 2000; Ford 2003), with vocal instructors 

indicating their concerns for singers’ health when altering their vocal production while 

performing in an ensemble. The development of recording devices to acoustically 

measure the voice has provided a great deal of understanding regarding how the voice 

functions, and recent studies on the acoustical aspects of choral singing and its effect on 

the vocal health of the singers has begun to emerge. Perceptual studies have also begun to 

surface, in which singers and auditors have indicated preference for certain aspects of 

choral singing. These studies have included a wide variety of topics, including vocal 

production, singer placement, rehearsal and performance preferences, and other musical 

and social aspects of the choral phenomenon, all of which promote better the 

understanding of vocal production in a choral setting to the benefit of voice teachers, 

choral directors, and the singers themselves. Choral directors must be uniquely aware of 

the issues that the individual singer faces in the choral setting and employ appropriate 

techniques that allow greater health and freedom of expression for the singer while 

preserving standards of excellence that are essential to the development of choral 

technique.  
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As the tradition of choral singing continues in the United States, conductors and 

vocal pedagogues alike must understand the concept of choral singing from the 

individual’s perspective and seek to provide an environment that allows for the greatest 

ease of vocal production and personal expression while maintaining integrity in the 

choral sound. In interviews with several key figures in the development of the American 

choral tradition, Knutsen (1987) found that elements of the choral sound involved the 

following factors: uniformity of vowels, intonation between sections, intonation within 

sections, quality of tone, selection of voices, rhythmic unity, classification of voices, 

uniformity of vocal production, breathing, vibrato, volume of sound, uniformity of 

dynamic shading, and seating arrangement. While each of these elements contributes 

individually, it is their interaction that produces the resulting choral sound. This study 

focused upon the variables of singer placement within sections and placement of 

sectional formations to better determine the effect of placement on singers’ perceptions of 

choral sound.  

Singer placement is an important factor, affecting not only the overall choral 

sound but also the individual singer’s perceived freedom of vocal production as a result 

of the ability to hear within the ensemble. Conductors, auditors, and choral singers have 

indicated that placement within the ensemble impacts their perception of the overall 

choral sound (Lambson, 1961; Tocheff; 1990, Daugherty, 1996; Aspaas, Morris, McCrea, 

& Fowler, 2004). While recent research into the phenomenon of singer placement has 

presented very useful information in terms of both singer and auditor preferences for 

singer placement within ensembles, there is still much to be learned.  
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Significantly, the majority of research on choral singing has involved mixed 

ensembles. Also, while some studies have involved intact ensembles, many experiments 

created ensembles consisting of participants of highly advanced musical experience. In 

almost all cases, the singers’ musical experience levels were not considered a factor in 

singer placement. Therefore, the majority of research has not considered how singers 

with lower levels of musical experience would respond to different singer placements. 

With the exception of Daugherty (2003), researchers have also not considered differences 

in gender-specific ensembles in experiments involving singer placement. The fact that 

men’s and women’s choruses have not been included in studies of choral sound indicates 

a significant gap in the research. In gender-specific ensembles, the musical texture 

employed is generally much more compact due to a reduced overall ensemble range. 

Furthermore, men’s and women’s voices are physiologically different and the overall 

sound of a male chorus will therefore have different acoustical characteristics than a 

mixed or women’s ensemble. Also, since nearly all research on singer placement deals 

with ensembles consisting of singers of high musical experience levels, ensembles 

encompassing a wider range of musical experience levels have not been taken into 

account. 

Purpose of the Study 

The purpose of this study was to assess male choristers’ perception of and 

preference for four different choral formations based on individual singer placement 

within sections (Acoustic versus Musical Experience placement) and placement of 

sections within the ensemble (Column versus Block Sectional formation). Participants’ 

perceptions and preferences were assessed in response to the four formations based on 
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criteria derived from factors relating to the Self-to-Other Ratio (SOR) – a singer’s 

perception of his sound within his section and the chorus. The study also sought to 

determine whether Voice Part and Musical Experience Level are significant factors in 

participants’ perceptions of and preferences for the different formations.  

Research Questions 

This study focused on answering the following research questions:  

1. Are there differences in singers’ perceptions of and preferences for different 

placements within sections (Acoustic versus Musical Experience placement)?  

2. Are there differences in singers’ perceptions of and preferences for different 

sectional formations (Block versus Column Sectional formation)? 

3. Is the singer’s Voice Part a factor in his perception of and preference for certain 

placements within sections or sectional formations? 

4. Is the singer’s Musical Experience Level a factor in his perception of and 

preference for certain placements within sections or sectional formations? 

5. Do singers’ perceptions of and preferences for certain placements within sections 

and sectional formations reflect an interaction between Voice Part and Musical 

Experience Level? 

6.  Do the preferences of singers in a male chorus correspond with preferences of 

singers in mixed ensembles, as documented in previous research?  

Limitations and Delimitations 

 This study was limited to two male choral ensembles consisting of undergraduate 

male singers. Therefore the number of participant subpopulations based on music 

experience level could not be controlled. The age range of participants was also limited, 
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with one choir comprised largely of freshman singers (ages 18-20) and the other 

including singers of a slightly wider age range (18-24).  

Delimitations intentionally placed upon the study included the use of men’s 

chorus instead of mixed or women’s chorus; the use of a university ensemble as opposed 

to a community chorus that might include participants with a greater age range; and a 

limitation of two different types of singer placement within and between sections. For the 

variable of placement, only two factors were considered: Acoustic placement and 

Experience placement. While several methods may have been used to determine musical 

experience, such as leadership level or ability level, this placement variable was limited 

to the participants’ rating of their own experience as defined below. In terms of the 

variable of sectional formation, only Block and Column Sectional formations were 

chosen for this study. 

Definition of Terms 

1. Male choral ensemble/male chorus/men’s chorus: a vocal ensemble comprised of 

male singers. For this study, members of these ensembles were males from the 

ages of 18 to 24 who were students in an undergraduate setting, including music 

majors with a concentration in voice or vocal performance, music majors in 

another concentration, music minors, and non-music majors. 

2. Self-to-Other Ratio (SOR): the perceptual phenomenon involving the relationship 

of one’s own sound to the surrounding sound, defined by the interrelationship 

between levels of feedback and reference. 

3. Feedback: for SOR, the auditory perception of one’s individual sound. 
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4. Reference: for SOR, the individual’s perception of sounds outside of one’s voice, 

including other singers, sound reflectors from the singer’s immediate vicinity, 

accompanimental forces, and room environment. 

5. Singer placement: the purposeful assignment of singers in terms of who will 

stand/sit beside whom in rehearsal and performance. 

6. Acoustic placement: the placement of voices within a section based upon 

individual voice timbre, vibrato, vocal intensity, and intonation.  

7. Voice Matching: the method of Acoustic placement developed by choral 

conductor Weston Noble.  

8. Musical Experience placement: the placement of voices within a section based 

upon the following: experience in choral groups, private vocal study, experience 

in instrumental groups, private instrumental study, level of fundamental musical 

knowledge (key, meter, etc.), and sight-reading ability. 

9. Sectional formation: the division of choirs into parts based upon vocal range and 

voice type. In male chorus, the sections are Tenor I, Tenor II, Bass I, and Bass II.  

10. Column Sectional formation: sectional formation shown in Figure 1.1, which 

involves a multi-row formation in which there are approximately the same 

number of singers in each row, with singers divided by voice part. 

 

BII BI TII TI 

    
      Figure 1.1. Column Sectional formation example. 
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11. Block Sectional formation: sectional formation shown in Figure 1.2, which 

involves four quadrants, where two sections are placed next to one another in the 

back of the ensemble formation and two sections are placed next to one another in 

the front of the ensemble formation. 

 

 

BII 

 

TI 

 

BI 

 

TII 

    
      Figure 1.2. Block Sectional formation example. 
 
 
 
12. Mixed formation: sectional formation shown in Figure 1.3, where members of the 

ensemble are placed next to voices from other parts, in either random or selected 

order.  

 

BI BII TI TII BI TI BII TII TI BI 

TII BI BII TI TII BII BI TI TII BII 

TI TII BI BII TI TII TI BII BI TII 

BII TI TII BI BII BI TII BI BII TI 

 
      Figure 1.3. Mixed Formation example. 
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13. Auditor: a participant that observes the choral sound from outside of the choir. 

Auditors may simply observe the choral experience as audience members or may 

evaluate as competition judges or for purposes of research.  

14. Choir acoustics: the resultant sound that occurs in choral singing, involving an 

interaction of several properties, including individual vocal production, room 

acoustics, and individual perception, and sound technology (Ternström & Karna, 

2002).  

15. Frequency: the number of cycles, or repeated occurrences, of a sound wave over a 

given unit of time, usually per second. Sound wave frequency is measured in 

Hertz (Hz), which corresponds to the number of cycles per second.  

16. Overtones: the various vibrations in a complex sound wave. In music, the 

overtone series involves the fundamental frequency (F), with overtones defined as 

2F, 3F, 4F, etc. The frequencies of the overtones, also known as harmonics or 

partials, are multiples of the fundamental and are key determinants of vowel and 

other aspects of individual vocal timbre.  

17. Formant: a specific concentration of acoustic energy around a particular 

frequency in a sound wave. In singing, approximately five formants occur in 

normal vocal production, and each formant corresponds to a resonance in the 

vocal tract. Formants one and two determine vowel and pitch clarity (500-1000 

Hz), while formants three through five influence individual voice timbre (2000-

3000 Hz).  
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18. Singer’s formant: a phenomenon that occurs in male voices and lower women’s 

voices in which the upper three formants band closer together and create a narrow 

and strong band of energy around 2500-3000 Hz.  

19. Choral Spacing: the distance between individual singers in a choral ensemble. 

Daugherty (1996) identified three choral spacings: close spacing (less than an 

inch between upper arms of singers), lateral spacing (24-inch distance between 

upper arms of singers), and circumambient spacing (24-inch distance between 

upper arms of singers and one empty riser between rows of singers). 

Significance of the Study  

Although the study of vocal production has provided a great deal of information 

for the training of singers and vocal health in general, the application of these studies to 

the choral ensemble has only recently been explored. In taking into account vocal 

instructors’ concerns for vocal health in their students, choral conductors must strive to 

create a musical environment that will allow for the greatest amount of vocal ease for 

their singers and create a positive aesthetic environment for the group as a whole. Due to 

the gap in current research for gender-specific ensembles, it is important to explore the 

unique aspects of singer placement within a male chorus that includes musicians of 

varying musical experience.  

The results of this study will provide a better understanding of the nature of 

singers’ individual vocal production when combined in ensemble, thus enabling 

conductors to foster more fulfilling musical experiences in their choirs. By exploring the 

individual singer’s perception of placement within the ensemble, conductors will have a 
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clearer understanding of the perception and preferences of the singer in ensemble, thus 

allowing them to facilitate better rehearsal and performance environments. 



 

 

CHAPTER II 

REVIEW OF SUPPORTING LITERATURE 
 
 
 

Introduction 

 As the tradition of American choral singing has grown through the twentieth 

century, becoming a vital part of schools, universities, and community groups, so has the 

development of the professional soloist, leading to concerns about the different types of 

vocal production that the singer employs in solo and ensemble singing. Research from the 

last fifty years has enabled vocal pedagogues to better understand the physiological and 

acoustic aspects of the singing voice. Through recent technological developments, 

researchers have analyzed sound wave frequencies of vocal production, and through 

advances in medical technology, much has been learned about the physiological aspects 

of how vocal tone is created through phonation. More recently, researchers have begun to 

study individual vocal production in a choral setting, providing essential information on 

the acoustic aspects of choral blend and its implications for the singer. 

 Research dealing with acoustic implications of vocal tone, choral blend, and 

singer placement may be divided into different types: singer perception in the choral 

setting, singer placement within sections, and section formation. Much of the current 

perceptual research has been conducted from the auditor’s perspective, but recent studies 

have documented singers’ perceptual responses as well. With the exception of
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Daugherty (2003), all available research on the subject of singer placement and its 

relationship to choral blend has involved mixed ensembles and has largely ignored 

implications for gender-specific ensembles.  

Singer Perception 

The Self-to-Other Ratio 

 An individual’s perception within a choral setting involves a complex 

combination and interaction of acoustic, physical, psychological, and extra-musical 

factors. Of primary importance is the manner in which singers hear themselves within the 

context of the ensemble. How one hears in an ensemble is influenced by two primary 

factors: perception of one’s own sound, shaped by individual resonance and bone 

conduction as well as airborne sound; and perception of the surrounding aural stimuli, 

including other singers in the ensemble, accompanying forces, and room acoustics. The 

interaction between individual sound and surrounding stimuli is what Ternström has 

termed the Self-to-Other Ratio.  

 According to Ternström (1994), the Self-to Other Ratio (SOR) involves the 

relationship between two levels: the perception of one’s own voice (feedback) and the 

perception of one’s environment (reference). Ternström found that singers demonstrate a 

great awareness of their interaction with the musical environment and are able to identify 

differences in tolerance and preference for SOR feedback and reference levels. 

Ultimately, SOR involves an individual’s perception of balance within the ensemble 

paired with the ability to manipulate individual tone to achieve a choral balance that is 

effective for both the singer and the resultant choral sound.  
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Individual vocal production (feedback). Perception of an individual’s sound as it 

relates to the corporate sound is a crucial factor of SOR as it relates to the overall choral 

experience. Ternström & Karna (2002) identified several factors that affect vocal singing 

in general and perception within an ensemble in particular, involving both physical 

properties of choral sound and how these properties are perceived by the individual 

singer. One factor is the level of air pressure passing through the vocal folds in the 

process of phonation. For the singer, this affects both the perceived strength of the tone as 

well as vocal registration. Other factors involve the process of resonation and the 

relationship between pharyngeal anatomy and vocal production. Through manipulation of 

the pharynx and the oral cavity in particular, the singer is able to reinforce certain partials 

and suppress others, leading to bands of energy in the sound wave known as formants. 

The first partial, also known as the fundamental frequency, is ultimately perceived as 

pitch, while the upper partials are perceived as individual vocal timbre. The interaction of 

all of these elements of vocal production contributes to the unique sound of each 

individual.  

Singer spacing. Ternström and Karna (2002) identified that singer spacing is a 

prime determinant of singer perception in relation to SOR, a concept that has been 

explored in the research of James Daugherty. Daugherty (1996) examined different types 

of choral spacing and seating arrangements in a high school mixed choir to determine 

which were perceived as preferential to the singers and to independent auditors. A high 

school chorus of 46 singers was recorded in three different spacings: close spacing, with 

singers in each row placed directly next to one another with no empty risers between 
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rows of singers; lateral spacing, with singers placed next to one another in rows with a 

two-foot space between singers with no empty rows between rows of singers; and 

circumambient spacing, with singers placed next to one another in rows with a two-foot 

space between singers and an empty row between each row of singers. Close spacing 

offered the least amount of space for the individual singer, and circumambient spacing 

offered the most space. A group of 160 auditors, evenly divided by age, gender, and 

musical experience, listened to two recordings and rated their perceived differences and 

preferences between them. Singers were also surveyed to determine which seating 

arrangements and spacings they preferred. Daugherty concluded that spacing had a larger 

degree of influence on singers’ and auditors’ perceptions than placement of singers, with 

the majority of auditors and singers preferring open (lateral and circumambient) spacings. 

Continuing in the vein of his previous research, Daugherty (2003) examined 

different types of choral spacing with three different types of small choruses: mixed 

voices, women’s voices, and men’s voices. A collegiate chamber ensemble of 20 singers 

(10 men and 10 women) was selected as the sample group for the experiment, from 

which men’s and women’s ensembles were extracted. Daugherty employed random and 

acoustic singer placement within sections in close, lateral, and circumambient spacings. 

Each of the ensembles was recorded singing a musical excerpt in all possible 

combinations of sectional placements and spacing. The recordings were evaluated by 30 

male and 30 female auditors, all under the age of 40 (which, according to Daugherty, 

allowed for lower average levels of hearing loss in the auditors). In terms of spacing, the 

mixed and women’s ensembles seemed to favor the circumambient spacing while the 
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men’s ensemble favored lateral spacing. By and large, auditor perception matched the 

singers’ preferences.  

Surrounding aural stimuli. Ternström (1991) determined that a singer’s 

environment has great impact on SOR reference levels. This included the proximity of 

nearby reflectors (other singers, folders, etc.) and the interaction of the performance 

environment. Ternström found a large interaction between room acoustics and the 

dynamic (loudness) level of the choir. Specifically, the sound power level of the choir 

changed to adjust to the acoustics of the room. It was noted that the overall sound level of 

the choir did not change much within the environments, suggesting that singers adjusted 

their own sound to make the sound levels consistent between the performance spaces, 

although it resulted in change in the power level of the choir. Ternström and Sundberg 

(1988) also found that singer’s fundamental frequency was notably altered when 

reference levels were too high.  

Marshall (1978) found room acoustics to be a factor for instrumental ensembles. 

For this experiment, a string trio performed in an anechoic room, and speakers were used 

to create specifically timed reflected delay from different directions. Results indicated 

that, for performers in the ensemble, 1) immediate reverberation time was more important 

to performers when playing in ensemble than in solo performance, 2) early reflectors 

were important regardless of room environment, and 3) high frequency reflectors were 

more important than low frequency reflectors. Marshall also that found that auditors’ 

perception of performances with different acoustic environments was based on the ease 

of ensemble performance rather than the change in acoustical sound.  
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 SOR levels: an interaction of feedback and reference. To explore the nature of 

SOR, Ternström (1999) measured singers’ preferences in an enclosed setting where they 

were able to adjust their own loudness levels against specific aural stimuli. Singer 

participants were placed in a soundproof room with headphones that reproduced their 

own voice, transmitted from a microphone, as well as synthesized sustained vowels 

presented in two different formats: melodic (unison tones) and harmonic (a combination 

of tones). Singers were able to alter their feedback level by adjusting their distance from 

the microphone until they achieved their optimal SOR. Results indicated that singers 

preferred to hear themselves with approximately 6.1 dB greater intensity than other 

sounds, with a variation of +/- 3 dB. In terms of voicing, Bass singers had the lowest 

SOR (approximately 2 dB) and Soprano singers the highest (approximately 8 dB). 

Ternström found that a majority of subjects had a higher SOR for melodic over harmonic 

stimuli, implying that singer perception in the choral setting differs based on musical 

texture. Ternström also suggested that SOR levels are affected by placement within the 

choir, with singers that are consistently placed on the outermost points of the riser rows 

requiring higher SOR levels (that is, requiring less feedback) and those placed more 

centrally requiring lower SOR levels. Therefore, SOR may be dependent on placement 

rather than voice part.  

Killian (1985) explored the nature of singer preference for SOR levels within a 

harmonic setting. While listening to recordings of four-voice chorales, choral conductors 

and high school students were able to manipulate loudness levels of each part to create 

their own idealized balance between sections. Regardless of their own voice part, 
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students and conductors displayed strikingly similar preferences, including a desire for 

significantly less bass in relation to other voice parts. Ternström and Killian’s research 

reveals that choral singers have a highly developed sense of preference when it comes to 

choral balance and the relationship of their voices to the overall choral sound. 

Furthermore, SOR is a primary determinant of singer preference in an ensemble setting 

and involves the combination and interaction of several factors that affect the singer’s 

perceived ease of vocal production (Ford, 2004; Giardiniere, 1991). 

 Ternström, Cabrera, and Davis (2005) studied SOR levels in an opera chorus by 

recording four members during performance. Although overall recorded sound levels 

were similar to those found in other choral ensembles, SOR levels were much higher than 

indicated by subjects of previous studies (approximately +10-15 dB), implying that opera 

chorus singers did not require or attend to feedback of other singers, orchestra, or room 

environment to as great an extent as did members of more traditional choral ensembles. 

The researchers determined that this had to do with the constantly changing choral 

formations that occurred due to staging.  

The concept of SOR may have implications beyond perceptual and acoustical 

categories. In an ongoing research investigation of the role of singing in the lives of 

Icelandic men, Faulkner & Davidson (2006) focused on the men’s concept of 

collaboration and competition in performance. Several of the men commented on the 

perceptual aspect of SOR in relation to its social implications, the joy of individuals 

blending together, not only musically, but socially as well. 
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Singing Mode 

 Researchers have studied the acoustic aspects of vocal phonation in choral 

settings with growing frequency over the last half of the twentieth century. While some 

notable experiments were held as early as the 1950’s, significant research did not occur 

until a few decades later, when effective recording equipment began to be developed 

(Ternström, 2003). By the late sixties, experiments involved the recording of singers 

performing in contrasting solo and choral vocal styles, comparing the distribution of 

partials and strength of formants in each.  

 An early experiment by Harper (1967) is especially significant as it employed 

new innovations in audio technology to compare singer’s phonation of specific vowels in 

both solo and choral settings. In Harper’s experiment, four solo voices (SATB) were 

recorded singing specific arias by Handel and Mendelssohn that highlighted certain 

vowels, and then were recorded singing choral songs by the same composers that were 

similar in character and highlighted the same vowels. Harper then compared the similar 

vowels through a spectrograph to record the results of the wave frequencies of isolated 

vowels. Spectrographic analysis revealed that, in choral singing, the first formant moved 

slightly closer to the fundamental and was significantly stronger. Harper also noticed that 

the first formant of female singers was slightly higher than that of male singers. For all 

voices, upper partials were weaker in blended choral singing than in solo singing, and 

there was greater distance between the third and fourth partials, generally indicating that 

the singer’s formant was not present in the blended choral sound. Harper also discussed 

the perceptual aspects of the singing, specifically how vowel modification contributed to 
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the ability to easily perceive the identity of each vowel. While it was a noble first effort, 

Harper’s experiment was flawed for several reasons. His use of new audio technology 

was commendable, but the means of testing as well as the accuracy of the equipment 

itself was questionable. Also, his methodology employed a large spectrum of parameters, 

including the use of musical excerpts that allowed for a wide vowel variation. Even so, 

Harper’s research provided early insight into the nature of choral singing and used 

spectrographic analysis to measure sound waves of specific voices in solo and choral 

settings, which would become a standard method of analysis used by future researchers.  

 In one of the first significant studies of the acoustical properties of choral tone, 

Goodwin (1980) observed the changes of individual voices when singing in a blended 

style. Goodwin sought to explain the acoustical and perceptual factors that take place in a 

choral setting to help further dialogue between choral directors and voice teachers based 

upon empirical evidence. Thirty sopranos were asked to sustain five different vowels on 

three different pitches in both soloistic and choral singing modes. The experiment took 

place in a soundproof room, and audio feedback was provided through headphones. 

Goodwin also identified vibrato, vowel modification, and volume as primary factors 

relating to the aural/acoustic experience of the singers employing the two different 

singing modes. Spectrographic results indicated that the fundamental frequency is 

significantly stronger when singing in choral singing mode, while upper partials (three 

through five in particular) were weaker. Also, singers’ vocal intensity while employing 

choral singing mode was significantly less than in soloistic mode. Goodwin found that 

other parameters present in the data, such as vibrato, vowel modification, and individual 
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intensity, did not affect the ability of the singers to create a blended sound as a whole, 

although each subject dealt with each variable in a unique manner.  

 Rossing, Sundberg, and Ternström (1985) studied the acoustic aspects of the 

choral tone in male voices, to better understand the demands upon the voice when 

changing between the different singing modes. As opposed to Goodwin, who used 

soprano voices, Rossing et al. studied baritone solo singers who were also well 

acquainted with choral singing. Of the eight singers selected for the study, three were 

professional singers and five were non-professional expert singers who had experience in 

both solo and choral singing. Each subject was placed within an enclosed environment 

and asked to employ their typical vocal production in the two singing modes and at two 

different dynamic levels. As a result, four different variables emerged from the data: solo 

singing loud, choral singing loud, solo singing soft, and choral singing soft. Each 

provided a different result when subjected to spectrograph analysis. In general, choral 

singing generated greater intensity in the fundamental and second partial than in solo 

singing, with less concentrated energy in partials three through five (around 2000-4000 

Hz) that create the singer’s formant. Therefore, the singer’s formant appears to be much 

less of a factor in choral singing. Put another way, singers manipulate their tone to lessen 

the intensity level of the singer’s formant when singing in a choral setting. The study also 

found that frequencies of isolated vowels changed depending on the singing mode and 

that vowels were more difficult to blend when singing in choral mode. Finally, variance 

was found between the vocal production of the professional and non-professional singers, 

which implied that vocal production does vary based on level of experience. Ternström 
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and Sundberg (1988) also found that changes in vowel quality and vibrato as well as the 

strength or weakness of certain partials were factors that determined unification of the 

fundamental frequency between singers.  

 Building upon previous research, Ternström and Sundberg (1989) studied vowel 

formant frequencies employed by subjects in both speaking and singing mode. The 

researchers sought to discover how singers approach vowel modification, whether 

formant frequencies are identical in a choral setting regardless of vowel, and if changes in 

singing and speaking mode are unique to each vowel and pitch combination. The 

researchers studied the acoustical production of different vowels taken from recordings of 

texts alternately spoken and sung by eight members of a bass section in an amateur choir. 

Formant frequencies of selected vowel pairs were analyzed and compared for their 

strength (intensity) and position (frequency). The results indicated that formant 

frequencies are modified slightly to achieve choral tone, and that upper frequencies are 

banded slightly closer together in singing to create the singer’s formant, although the 

results were slightly different for each vowel. The singer’s formant was less significantly 

present in this sampling than in previous research in which professional singers were 

used (Rossing et al., 1985). This possibly suggests that professional singers are not a 

completely representative sample for research dealing with choral singing mode. This 

was also implied in the different way that the first two overtones were altered by the 

subject employing the two modes. These overtones affect vowel purity and, when altered, 

imply vowel modification, likely due to a singer’s attempt to blend with fellow choristers. 

Implications of the study had mostly to do with the way in which singers approach 
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vowels and whether certain types of training (choral or solo) create specific kinds of 

sounds based upon shape of the vocal tract. The lack of a significant singer’s formant in 

the singing excerpts was attributed to vowel modification as well, which has great 

implications for the relationship of vowel modification (an element of choral blend) and 

the place of the singer’s formant (dampened through vowel modification) in choral 

singing.  

Ekholm (2000) studied the method in which choir members modified their vocal 

production in a choral setting. For the experiment, an ensemble consisting of 22 recruited 

singers who had both choral and solo performance experience recorded four musical 

selections from different musical periods employing two singing modes: blended, and 

soloistic. Ekholm also recorded 8 singers, 2 from each section, performing the musical 

selections with the choir as well as in a solo recording session with piano 

accompaniment. The recordings of the individual singers were then evaluated by 12 voice 

teachers. Recordings of the choir were evaluated by voice teachers, choral directors, and 

non-vocal persons. The voice teachers’ ratings of the 8 singer recordings indicated strong 

preference for the recorded solo performances of the singers over both ensemble 

recordings where singers employed soloistic and blended singing modes. For auditor 

evaluations of the choral recordings, choral conductors preferred blended versus soloistic 

singing, while voice teachers and non-vocal musicians did not indicate a significant 

preference for either mode.  

Ford (2003) studied two distinct types of choral singing: a blended approach, in 

which the singer’s formant is not employed, and a soloistic approach, in which the 
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singer’s formant is employed. Eight graduate students who were found able to sing easily 

with or without the presence of a singer’s formant were selected to sing implementing the 

two different types of singing styles in an anechoic chamber that eliminated all other 

environmental sounds. Auditors were asked to indicate their preferences for the two 

different styles and the degree of intensity for their preference. Results indicated that the 

auditors universally preferred the singing style that employed the weakened singer’s 

formant, suggesting that there is a general preference for a choral mode of singing that is 

different from solo singing.  

Summary 

Individual perception in the choral setting is very much connected to singers’ 

ability to hear themselves in relation to other singers. Research has shown that the 

spacing of singers and acoustical environment are significant factors relating to SOR.  

Research has also indicated that other factors affecting SOR may be voice part or singer 

placement within the ensemble, both of which are of interest regarding the current study. 

Ternström (1999) and Killian (1987) indicated that, as performers and auditors, singers 

are able to identify and select ideal feedback levels between singers singing the same part 

or between different voice parts. All of these issues indicate that singer perception is a 

vital part of the choral experience.  

To adjust their SOR levels, singers appear to alter their mode of singing in the 

choral ensemble. Choral singing mode has been found to involve the concentration of 

energy on lower partials, which affect the clarity of fundamental frequency and vowels, 

and a general lessening of the energy of upper partials, generally associated with the 
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singer’s formant. Furthermore, singers used for research in this area showed an ease of 

understanding and implementation of the two types of choral modes. While the majority 

of earlier research involved the acoustical measuring of the phenomenon, recent research 

by Ekholm (2000) and Ford (2003) have involved perceptual analysis of the two modes 

from the auditor’s perspective. While Ekholm’s research shows a difference in preference 

by specialists within the musical community, auditors from Ford’s study indicated a 

preference for blended mode in choral singing.    

Singer Placement 
 
Interviews and Observations of Conductors’ Concept of Choral Sound 

 Over the past decades, choral conductors who have been recognized as having a 

significant impact on the American choral tradition have discussed their philosophy and 

methodology of singer placement in the choral ensemble. Interviews by Carole Glenn 

(1991) and observations by Howard Swan (1973) have provided insight into how certain 

choral conductors approach the concept of choral blend. Swan’s findings through 

observation, interview, and document analysis revealed a strikingly diverse methodology 

employed in six different choral schools across America. Each choral school featured a 

different philosophy on choral blend based upon the attitude of the conductor toward the 

individual singer and the desired choral sound. The conductors at each of the six schools 

approached the concept of choral singing with a great deal of wisdom and experience. 

Certain schools placed focus on the individual over the corporate sound, while others 

required singers to consciously subvert their tone to achieve a specific corporate sound. 

In all cases, these schools influenced American choral singing through the middle of the 
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twentieth century, when research on the singing voice was still a relatively new 

phenomenon. Glenn’s (1990) more recent interviews show a general change in 

philosophy and approach regarding choral blend. In general, conductors show a greater 

sensitivity to the singer in their attempt to achieve their ideal concept of choral sound. 

Interviews with conductors such as Robert Page and Robert Shaw indicate a shift in 

ideology in referring to the term “blend” as a concept involving a mixture of elements 

and not a technique in itself. Vowel unification was found to be a primary determiner of 

choral blend, with other factors such as individual vibrato, pitch, diction, and articulation 

contributing to the overall choral sound. While both Glenn (1991) and Swann (1973) 

have allowed for a better understanding of choral blend and other elements of the 

American choral sound,  placement of singers as a factor in achieving this sound was not 

specifically addressed by either author. 

Tocheff’s (1990) interviews of choral conductors offered several general 

observations and conclusions. First, he identified elements of choral blend as follows: 

number of singers, placement of singers, range and voicing of music, texture of music, 

tone quality, intonation, diction, dynamics, treatment of vocal line, intensity of tone, 

vibrato, tone color, vowel unity, rhythmic precision, and other factors including room 

acoustics, singer spacing, reading ability, height, and personality. Tocheff further 

identified two different schools of thought regarding choral blend: School A, which 

prefers a free tone from each singer and may sacrifice certain elements of choral blend; 

and School B, which seeks to subvert individual vocal sound into the larger choral 

collective. 
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Acoustic Singer Placement 

Knutsen (1987) interviewed several prominent choral conductors to gain insight 

into different methods employed to achieve choral blend. F. Melius Christiansen, founder 

of the St. Olaf tradition, believed all singers should give up their own vocal identity in 

order to blend with the ensemble; therefore, matching voices of like timbre was of high 

importance to developing his choral sound. Father William J. Finn employed a very 

specific approach to choral blend, by first creating a blended sound within sections, then 

blending the outer sections, and finally blending the inner sections. Robert Shaw believed 

that selection and placement of singers was essential to developing good choral blend. 

Knutsen also found that Joseph Flummerfelt, Harold Decker, and Fiora Contino all felt 

strongly that singer placement affected sound and took care to place voices of like weight 

together (heavier as opposed to lighter voices). In Knutsen’s study, all conductors 

indicated that choral position had a degree of effect on the ability of a chorus to blend and 

also affected the overall sound of the choir.  

Tocheff (1990) and Glenn (1991) interviewed Weston Noble, a conductor, 

clinician, and music educator of international renown. His education methods employed 

elements of Jungian psychological theory that explored a state of transparency and 

greater awareness of Self in his singers (White, 1998). To this end, Noble created and 

refined a system of choral placement called Voice Matching that seeks to offer the 

greatest ease of vocal production for each singer within the choral blend. The factors 

considered in Voice Matching include the size and amplitude of the voice, vowel color, 

intonation, vibrato, and size of the voice. After placing singers acoustically into line 
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formations, Noble eventually moves voices into SATB quartets with sections moved into 

columns for reinforcement. According to Noble, voices of like timbre are not necessarily 

best served when placed next to one another; rather, singers must be comfortable with the 

people around them both vocally and socially, thus allowing for the greatest opportunity 

for individual artistic expression.  

 Giardiniere (1990) observed and documented the process by which Noble placed 

his ensemble at Luther College into sections employing the Voice Matching method. 

During the matching process, Giardiniere recorded over 1100 musical excerpts and 

randomly selected approximately eighty different recordings that were evaluated by 121 

auditors. A strong auditor preference was indicated for certain subject pairings in only 

half of the groups presented, and even fewer of the auditors preferences coincided with 

Noble’s. However, both auditors and singers indicated preferences for certain voice 

combinations and placements over others, suggesting that singer placement is an 

important factor in choral blend. Furthermore, auditors found that their impression of the 

choral blend changed as the number of singers increased. One element that Giardiniere 

did not discuss in this study was the relationship of the Voice Matching process on SOR, 

an important omission since one of the primary inherent benefits of the Voice Matching 

process involves the ease of vocal production of the singer. Nevertheless, this study is 

beneficial in its documentation of the Voice Matching phenomenon, including Weston 

Noble’s placement process and criteria for Voice Matching.   

Ekholm (2000) included singer placement as a variable in her study of singing 

mode. Specifically, she explored two different types of singing (soloistic and blended) in 
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combination with two different placements (random and acoustic). The four resulting 

formations were observed by auditor groups comprised of voice teachers, choral 

directors, and other musicians. Auditors responded more strongly to singing mode than 

singer placement. From the singers’ perspectives, acoustic placement was strongly 

preferred and was perceived to have a significant effect upon individual vocal production, 

vocal comfort, and overall performance quality.  

Daugherty (2003) employed random and acoustic singer placement with mixed, 

women’s and men’s ensembles. Results indicated almost universal preference by the 

singers for acoustic placement over random placement regardless of ensemble. By and 

large, auditor preferences matched the preferences of the singers. 

Singer Placement by Musical Ability, Experience, or Leadership 

 Conductors have also indicated that musical ability or experience is a factor in 

how they place singers in their ensemble. In regard to placement within sections, 

Pfautsch (1973) suggests the following:  

Place weaker voices near the stronger, the inexperienced singer near the 

experienced, the singer with modest musicianship near one whose musicianship is 

advanced, and the person who is blessed with a good voice but who has difficulty 

sight-singing near one who reads quickly although his voice has limitations.  

(p. 63) 

Knutsen’s study (1987) also found that musical experience was a factor in singer 

placement. Although F. Melius Christiansen had specific acoustic ideals for his choral 

sound, he also implemented choral positions based upon principles of musical ability by 
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placing a select number of singers at the center of the ensemble to serve as models for the 

rest of the choir and to perform as a chamber ensemble for more difficult musical 

passages. Olaf Christiansen, who directed the St. Olaf choir following his father, placed 

new singers between those who were more experienced and continued the tradition of 

placing a select ensemble at the center of the chorus.  

 Recent research has begun to explore the role of singer perception by experience 

level, although largely from the auditor’s perspective. Daugherty (1996) identified 

musical experience as a factor in his analysis of auditor preference for singer spacings. 

He divided auditors into two equally numbered participant groups: chorally experienced, 

with subjects ranging from a minimum of two years of choral participation at the high 

school level to those with degrees in music; and chorally inexperienced, with subjects 

having no musical ensemble experience beyond elementary or middle school. Daugherty 

found that, in general, auditors did not indicate significant differences in their preferences 

based on experience level. In his survey of the singers, Daugherty found that weaker 

singers preferred singing in close spacing and next to other singers from their section, 

which implies that musical experience level may be a factor of singer formation 

preference.  

 Ekholm (2000) divided her auditor group into more specific populations, all of 

whom were musically experienced but from three specific backgrounds – voice teachers, 

choral directors, and instrumental musicians of no vocal background – to determine 

preference for singing mode in the choral setting. As noted above, auditor evaluations of 

the choral performance recordings also yielded a wide range of results. Choral conductors 
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preferred blended versus soloistic singing, while voice teachers and instrumental 

musicians did not indicate a significant preference for either mode. While not specifically 

addressing the issue of experience or ability level, Ekholm’s demonstrated that auditors 

of different musical specializations responded differently to the choral sound.  

 Ford (2003) studied auditors’ preferences for singing mode based on experience 

level. Ford’s subjects were undergraduate students that were divided into three 

categories: subjects with training in choral music, subjects with training in instrumental 

music but with little or no choral training, and subjects with no musical training. Auditors 

from Ford’s study universally indicated preference for the choral recordings where 

singers employed a weakened singer’s formant regardless of experience level. 

 Nilsonne and Sundberg (1985) studied the ability of musicians and non-musicians 

to determine the emotional state of patients through audio stimuli alone. Recordings were 

made of patients’ conversations during different periods of time, some of which were 

recorded during states of depression and others after a period of recovery. Auditors were 

62 music conservatory students and 51 non-music students. Results indicated that the 

ability of musically experienced subjects to correctly identify the depressive states of the 

patient recordings was particularly high in relation to non-musical subjects, suggesting 

that musical training may involve sensitivity to affective issues as well.  

Summary 

 While the topic of singer placement has been discussed and studied in a number 

of ways, very little research has explored the nature of singer placement and how it 

relates to singer perception. Two types of placement are discussed in methodology books 
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and, to some extent, research: Acoustic placement and Musical Ability or Experience 

placement. Acoustic placement involves placing singers next to one another that allows 

for ease of individual vocal production combined with a desirable overall ensemble 

sound. The most widely acknowledged and documented method is that of Voice 

Matching employed by Weston Noble. Factors considered in Voice Matching include 

voice size and amplitude, individual vocal timbre, intonation, and vibrato, which 

Ternström and Sundberg (1988) found to be vital to SOR feedback levels. While 

conductors and pedagogues such as Pfautsch (1973) have stated the importance of 

placing singers within the choir in terms of musical ability or experience, research 

exploring the effect of Musical Experience Level on singer placement has not explored 

this claim. Furthermore, while Musical Experience Level has been a factor of auditor 

perception in certain studies, the experience level of the choir has not.   

Sectional Formations 

A large number of choral conducting or methods textbook include a section on 

recommended formations for achieving idealized choral sound; however, very few look 

beyond the author’s own experience or perspective. As a result, while many of the 

formations found in conducting textbooks are similar, the author’s individual preferences 

are often contained in each. Furthermore, many authors state the importance of sectional 

formation placement for the ensemble but provide no corresponding documentation to 

support these claims. An excellent example of this is found in the following quote:  

A significant change in the sound of the choral ensemble can be achieved by 

moving entire sections into various positions, moving individual singers within 



33 

 

each section, or by mixing the singers into quartets. The sound heard by both the 

singers and the audience will be noticeably different in each of these situations. 

The primary reason for varying sectional and individual singer placement, 

therefore, are aural and stylistic. Balance and blend can also be greatly enhanced, 

depending on the conductor’s choice of sectional placement. (Kohut & Grant, 

1990, p. 125) 

While this is an interesting viewpoint with which many choral directors might agree, it is 

also quite loaded with implications for the choral ensemble that may or may not 

necessarily be the case. Such statements make research such as the current experiment 

important to explore such claims, and possibly validate or refute them as well. Paul 

Brandvik (1993) addresses this approach in relation to sectional formations: 

There is little more in the realm of choral music about which directors seem to 

believe more strongly than in the singing formations of their choirs. Maybe they 

are right to hold such a strong opinion. The sound of a choir can [Brandvik’s 

italics] change dramatically with a different singing formation in rehearsal or in 

performance. But the placement of the singers in the choir should be determined 

by the goals and purposes of you have espoused in conducting. (p. 180) 

The Conductor’s Perspective 

Brandvik’s comments may be reflective of many choral conducting texts, 

although his comments are generally neutral in nature. He does, however, make 

suggestions for certain formations and provides advantages and disadvantages for each 

based on desired ensemble sound and singer perception. Brandvik also suggests 
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individual placements for singers based on musical ability, defined here as “strong” and 

“weak,” indicating that the strongest singers should be placed centrally within the choir 

for leadership and balance reasons. Brandvik then lists recommendations in the following 

categories: balance/unity of choir, considerations of the individual singer in terms of 

musical growth and expression, placement of section by voice type, placement of singers 

in regard to accompaniment forces, and placement of singers in terms of room acoustics.  

Ehmann (1968) traced the development of singing formations to the Middle Ages, 

where ensembles performed in a closed circle. This approach was continued and 

propagated in German choral circles with the Singkreise, or singing circle, where the 

director stands in the center of the ensemble. According to Ehmann, the singing circles 

are largely in sectional formation, but in circle formation, singers are better able to hear 

other sections. Ehmann traced the development of Block Sectional formation to opera 

performances from the eighteenth century, stating that it is “disadvantageous to both 

singers and conductor” and likely “had a negative effect on the concert life of the 

nineteenth century” (p. 8).  

Robinson and Winold (1974) provided one of the most comprehensive overviews 

of choral formations used by specific conductors, including number of singers, placement 

of singers, and, at times, rehearsal/performance environment. Robinson and Winold 

diagrammed and described standard singing arrangements of six choirs and conductors 

and five unusual singing arrangements employed by ensembles with specific performing 

requirements (often based on style or period of music selected or performance space). 

Figure 2.1 displays featured sectional arrangements detailed by Robinson and Winold.  
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BII TII 

BI TI 

SII AII 

SI AI 
a. Choral formation of St. Olaf Choir, F. Melius Christiansen, director. 
 
 

 TII TI BII BI 
TII TI BII BI 
AI AII SI SII 
AI AII SI SII 

b. Choral formation of Westminster Choir, John Finley Williamson, director. 
 
 

  Bass II   

  Bass I   

  Tenor II   

Soprano I Soprano II  Alto II Alto I 

  Tenor I   

Soprano I Soprano II  Alto II Alto I 
c. Choral formation of Robert Shaw Chorale, Robert Shaw, director. 
 
 

Basses Tenors 

Sopranos Altos 

d Choral formation of the Norman Luboff Choir, Norman Luboff, director. 
 
 

Soprano Alto Tenor Bass 

e. Choral formation of William Hall Chorale, William Hall, director. 
 
Figure 2.1. Select choral formations excerpted from Robinson & Winold     

(1976, 177-185). 
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It is interesting to note that the majority of these formations reflect block sectional 

formations, with the bass section placed behind the soprano. The William Hall Chorale is 

the only ensemble mentioned by Robinson and Winold that employs column sectional 

formation. Robert Shaw’s arrangement reflects a combination of block sectional 

formation for the women and column sectional formation for the men. These 

arrangements reflect the most “traditional” views of sectional seating arrangements, 

although other formations used by several other choirs were noted by Robinson and 

Winold, including the use of a quartet (non-random mixed) seating arrangement plan by 

the Robert Shaw Chorale and Norman Luboff Choir. The William Hall Chorale also 

employed “V” formations and a modified block sectional formation when he chose to 

separate women and men singers.  

One point of contention between conductors has been how sections are placed 

next to one another. For Block Sectional formation, it has generally been agreed that 

men’s voices be placed in the back rows of the ensemble and women’s voices in the front 

(although this is certainly not the only methodology that may be employed). In this case 

the greatest debate has involved whether basses should be placed behind sopranos 

(Ehmann, 1968; Brewer, 1991; Kohut & Grant, 1991; Collins, 1993), or whether higher 

voices should be placed with tenors behind the soprano (Busch, 1984; Green, 1987). 

Largely the debates have had to do with the assumption that the bass sound (as the lowest  

part) is the acoustic anchor of the choir.  

 Not all conductors who have written on the subject prefer block sectional 

formation, where the men’s voices are behind the women’s voices. Column formation has 
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also been employed, with a variety of formation preferences, including S – A – T – B 

(Robinson & Winold, 1976), S – T – B – A (Ehmann, 1968), S – T – A – B, and  

T – S – B – A. For choirs with fewer men singers than women, Webb (1993) encouraged 

men’s parts to be placed centrally in the choir. Sectional formations have been indicated 

as preferable by many choral conductors for learning music more quickly (Wilson, 1959; 

Gordon, 1989) and for helping weaker singers learn how to shape their vowels and 

improve intonation (Hammar, 1984).  

 Other conductors have advocated mixed formation, stating that it allows for better 

intonation (Marvin, 1991; Collins, 1993) and individual responsibility (Marvin, 1991; 

Webb, 1993). Diercks (1967) stated that mixed formation could “successfully develop 

choral tone without interrupting or undoing the work of the private voices teachers”  

(p. 25). Brandvik (1993) stated that mixed formation was beneficial for choral tuning of 

both melodic and harmonic elements. Detractors felt that mixed formation allows 

individual voices to stand out of the ensemble (Webb, 1993) and does not necessarily 

assist with intonation (Lamb, 1988).  

 Very few texts refer to sectional formations for men’s choral ensembles. One 

exception is Brewer (1991), who recommends two Block Sectional formations with 

Tenor II behind Bass I and Tenor I behind Bass II, or with Bass II behind Tenor I and 

Bass I behind Tenor II. His primary reason for placing outer voices and inner voices 

together regardless of formation is “optimal tuning and tonal production” (p. 59). Green 

(1997) also suggested formations for men, recommending TI – TII – BI – BII Column 

Sectional formation as it is “the most common arrangement” (p. 251). Green offered a 
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second possible Column Sectional formation suggestion for tuning purposes: BI – TI – 

TII – BII.  

Research on Sectional Formations 

 While many choral pedagogues have discussed their preference for certain choral 

formations, only recently has research sought to study the phenomenon of singer 

placement from a perceptual standpoint. In an early study, Lambson (1961) investigated 

the relationship between choral positioning and perceived choral sound. Lambson 

recorded a collegiate chorus singing two different selections employing contrasting 

homophonic and polyphonic textures. Singers were placed into four different “seating 

plans”: (1) the sectional block plan of sopranos, altos, tenors, and basses; (2) the quartet 

plan, of SATB heterogeneous groupings; (3) acoustic placement of singers (identified by 

Lambson as the “scatter” or “scramble” plan); and (4) random distribution. Ten auditors 

evaluated performances of the two musical examples in the four different formations, 

recording their observations of both live and recorded performances. During the live 

performances, partitions separated the auditors from the choir so that the auditors were 

not able to be affected by visual cues. Auditors clearly favored mixed positioning for the 

homophonic example, with sectional block positioning being the next preferred position. 

Results of preference were less clear in the polyphonic song, with a slight preference for 

sectional block formation. Auditors were also asked to indicate which of the seating plans 

the ensemble employed for each musical performance. In all examples, the auditors could 

not indicate to a significant degree which seating plan was used for which performance 

solely from aural perception. Issues of acoustic accuracy in relation to the recorded 
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examples also arose from the auditors’ perceptions. In a lengthy conclusion, Lambson 

indicated that seating arrangements should be determined based on practical 

considerations of the choir, although his conclusions were not based upon the findings of 

the research.  

 Tocheff (1990) continued research into the effect of various choral formations on 

choral sound. For the study, two college choirs were observed by five auditors to assess 

the following variables: singer placement within sections (Acoustic versus Random 

placement) and sectional formations (Block Sectional versus Mixed formation). Each 

variable was studied in relation to two contrasting musical textures (polyphonic and 

homophonic), with each musical style performed in each of the different variable 

formations. The 32 resulting performances were rated by a visually-obstructed panel of 

judges. Results from auditors and singers indicated a significant preference for Acoustic 

placement of singers within sections. Although many singers indicated a preference for 

Mixed formation, auditors found Block Sectional formation to be superior to Mixed, 

regardless of texture, for overall choral blend. Singers, however, indicated preference for 

Mixed formation regardless of musical texture. Finally, it was determined that, while 

auditors were able to indicate preference for certain choral formations over others, they 

were unable to identify the specific formation the singers were employing from solely 

auditory perception.  

 In his spacing research, Daugherty (1996) also explored singer and auditor 

preference for choral formations. In combination with the three spacings of close, lateral, 

and circumambient, Daugherty placed singers into two formations: Block Sectional 



40 

 

formation and Random Mixed formation. While all singers indicated preference for open 

spacings, their responses to the variable of formation were less clear, and for the most 

part auditors did not indicate preference for either formation. Daugherty concluded that 

spacing had a larger degree of influence on singers’ and auditors’ perception than 

placement, although he acknowledged that choral placement was not the primary concern 

of the study.  

In a study of 15 Mississippi high school choral programs, Lesley (1999) 

investigated several factors that pertain to choral seating arrangements. Of the 27 factors 

listed in the survey, the majority of choral directors indicated that the factors of vocal 

quality and vocal independence were of high importance, while singer height and singer 

comfortability were indicated as having average importance. Choral conductors’ mean 

ratings indicated that sight-reading ability and room acoustics were of average 

importance (approximately 3 on a 1-5 point scale). Placement of singers for choral and 

individual intonation were considered highly important, resulting in a mean response of 

4.5 to 4.6 from the conductors. For singer placement, conductors indicated preference for 

surrounding solo voices with lighter voices, although 8 of the 15 conductors indicated 

that placing like-sounding voices together was also important. Approximately half of the 

conductors indicated that they used recordings of the ensemble to determine seating 

arrangements, and 10 out of the 15 indicated musical style determined the arrangement 

used. Dominant voices were considered a highly important factor in placing singers, as 

was size of the individual sections. The conductors determined that sectional formation 

was a highly important factor and mixed formation was considered less important. 
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Quartet formation was highly favored by five of the conductors and found to be of little 

importance to the remaining conductors. Ten of the conductors further indicated that their 

rehearsal arrangements were not the same as their performance arrangements. Of all of 

the factors studied, Lesley determined that choice of musical style and literature was 

considered of high importance by the conductors, with the individual vocal experience of 

the singer to be also very important in relation to intonation, balance and blend, vocal 

quality, and size of voice. Social elements, such as singer comfortability, interpersonal 

conflicts, and singer preference, received a lower rating of importance by the conductors. 

Finally, Lesley found that room acoustic and environment were considered important 

issues for the conductors but that they did not significantly factor into the conductors’ 

seating arrangements.  

 Aspaas, McCrea, Morris, & Fowler (2004) compared the acoustic effect of choral 

placement based upon contrasting musical textures. For this study, the researchers studied 

singer placement between sections in three different formations: block sectional, mixed, 

and column sectional. Qualities of the different placements were measured both through 

the perceptions of the choir members and through spectrographic analysis of the sound 

created by the choir in each position and musical texture. A university choral ensemble, 

consisting of 30 graduate students (18 men and 12 women) who had received significant 

vocal training, was recorded singing two musical selections of contrasting texture in the 

three choir formations. After the recording process, the choristers filled out a 

questionnaire assessing their perceptions of the different formations. Data from the 

student questionnaire was collated and analyzed to determine what effect, if any, the 
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differences in formation had on the singers’ ability to hear themselves, to hear others, and 

to actuate free production of tone. Ratings of their impressions of overall sound of choir 

and personal preference for each formation was also included. From the recordings, Long 

Term Average Spectra (LATS) were analyzed to determine differences in the energy 

pattern of the sound waves for each choral formation. The researchers found the energy 

waves strikingly similar between recordings of the different formations for the same 

musical excerpt. Singers’ perceptions offered interesting insight as well, most notably an 

extreme dislike for column singing by the women and a preference for column singing in 

the men (especially in the bass section). The spectrographic analysis of the performance 

recordings supported what had been found in Tocheff (1990), that auditors were not able 

to perceive specific singer placement from the overall choral sound.    

Summary 

 In methodology and conducting books, choral conductors have made many claims 

as to the importance of choral formations based on several issues, including type of 

ensemble, room acoustic, and type of music performed. Largely the discussion of which 

type of formation to use has dealt with ensemble intonation but has also involved the 

levels of musical ability or experience within the choir. Interestingly, only a handful of 

studies have sought to explore the validity of these claims. Also, in the majority of 

studies, only two types of formations were studied: block sectional and mixed formation. 

Only in Aspaas, McCrea, Morris, and Fowler (2004) were two sectional formations 

compared (column and block sectional formation), with implications that different voice 

parts might prefer different types of formations.  
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Conclusion 

 From observations of choral directors, singers, and auditors, it is clear that singer 

placement is a key factor in choral blend. This is largely due to the individual’s Self-to-

Other Ratio and the ability to indicate placement preference based upon surrounding 

sounds. While singer spacing has been identified as a primary determinant, singers are 

also able to indicate placement preferences based upon criteria directly related to SOR. 

Although many conductors hold strong opinions about the effect of singer placement on 

the ensemble, it has not been until recently that research employing both perceptual and 

acoustical data has been used to confirm these opinions. Interviews with conductors 

reveal that two types of placement have been regularly employed: Acoustic placement, 

based on the unique properties of the individual voice, and Musical Ability or Experience 

placement. However the majority of research has explored Acoustic placement only, and 

often only in relation to Random placement. For experiments studying Ability or 

Experience placement, data was collected primarily through auditor perception responses, 

although singer perception was found in many cases to be of more value and importance 

when indicating preference for specific formations. With one exception (Aspass, McCrea, 

Morris, & Fowler, 2004), only Block Sectional and Mixed formations have been studied 

in past research. Finally, with the exception of one study (Daugherty, 2003), implications 

for gender-specific ensembles have not been explored. Clearly further research must be 

conducted to explore claims regarding the relative value of different singer placements 

and sectional formations, both from the auditor and singer’s perspective. 



 
 

CHAPTER III 

DESIGN AND METHOD 
 
 
 

The purpose of this study was to assess male choristers’ perception of and 

preference for four different choral formations based on individual singer placement 

within sections (Acoustic versus Musical Experience placement) and placement of 

sections within the ensemble (Column versus Block Sectional formation). Previous 

research (Tocheff, 1990; Daugherty, 1996, 2003) has indicated that singers in mixed 

ensembles prefer mixed seating for homophonic music and sectional placement for 

polyphonic music. Daugherty (1996) also found that singers identified as “weaker” 

preferred to sing next to their own part in close spacing, and Aspaas, McCray, Morris, 

and Fowler (2004) discovered that women singers tended to prefer Block Sectional 

formation while the men singers preferred Column Sectional formation. Finally, Ford 

(2003) found that singer placement did not have a significant effect on the resultant sound 

of the chorus as recorded from a distance, which would indicate that singer placement is a 

more important issue for the singers than for auditors.  

In this study, singers in a male choral ensemble documented their perception of 

and preference for different placements within sections and sectional formations. For 

placement within sections, two variables were explored: placement based upon acoustic 

principles and placement based upon individual musical experience. In Acoustic 
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placement, voices within each section were matched based on criteria including 

individual timbre, vibrato, intonation, and loudness/intensity, while Musical Experience 

placement was based on the participants’ self-reported Experience Levels. Participants 

rated their perception of the four formations based upon four Self-to-Other Ratio (SOR) 

criteria: Ease of Individual Vocal Production, Ease of Hearing Within Section, Ease of 

Hearing Within Choir, and Overall Choral Sound. For the purposes of this study, the 

following research questions were developed: 

1. Are there differences in singers’ perceptions of and preferences for different 

placements within sections (Acoustic versus Musical Experience placement)?  

2. Are there differences in singers’ perceptions of and preferences for different 

sectional formations (Block versus Column Sectional formation)? 

3. Is the singer’s Voice Part a factor in his perception of and preference for certain 

placements within sections or sectional formations? 

4. Is the singer’s Musical Experience Level a factor in his perception of and 

preference for certain placements within sections or sectional formations? 

5. Do singers’ perceptions of and preferences for certain placements within sections 

and sectional formations reflect an interaction between Voice Part and Musical 

Experience Level? 

6.  Do the preferences of singers in a male chorus correspond with preferences of 

singers in mixed ensembles, as documented in previous research?  

Prior to the present research project, a pilot study was conducted that provided 

important information for refining the current study in terms of participants, 

instrumentation, and procedure. The pilot study further provided an opportunity to 
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understand the nature of the experience and make adjustments based on comments from 

the research team and participants of the pilot study as well as to devise proper methods 

of data analysis. Changes made to the current study based on issues that arose from the 

pilot study are identified below as appropriate.  

Participants  

 The participants for this study were members of two intact male choruses from 

institutes of higher education in the Midwestern United States. The choice to use intact 

choirs rose directly from the purpose of the study to explore non-auditioned choirs that 

included singers of varying Musical Experience. Participant selection for the pilot study 

suggested that the use of pre-existing ensembles from a real-world environment would be 

preferable to creating an ensemble through participant recruiting as had been done in a 

great deal of previous research. The 21 participants in the pilot study were recruited from 

a number of areas: mixed auditioned choral ensembles, mixed non-auditioned choral 

ensembles, a non-auditioned male choral ensemble, and instrumental ensembles (no 

current choral ensemble). Issues of meeting with subjects, finding time to conduct the 

experiment, and introducing a completely foreign environment and conductor to the 

participants during the experiment produced too many confounding variables and 

complications. Working with intact choirs and including the ensembles’ conductors to 

rehearse and perform the musical example eliminated these concerns. 

The experiment was conducted during the final weeks of the spring semester 

following the choirs’ final concerts, thus the performing groups had established a sense of 

ensemble for almost the entire academic year. Choir 1 consisted of 29 participants with 

ages ranging from 18 to 23. Many of the members had been in the group for more than 
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one year. As the college does not offer a degree in music, the participant group from 

Choir 1 consisted mostly of music minors and non-music majors and therefore displayed 

a wide range of Musical Experience Levels. Choir 2 consisted of 21 participants, most of 

whom were beginning music majors at the freshman and sophomore level. For most, the 

men’s chorus was their only ensemble and was viewed by the university as a training 

ensemble for younger singers. 

Instrumentation 

 Musical Experience Survey 

Before the experiment, the researcher visited the two choirs to obtain consent 

forms and to administer the Musical Experience Survey (Appendix B). In this survey, 

participants rated their Musical Experience Level based on seven questions: years in 

choral ensembles, types of choral ensembles, years of vocal study, years of instrumental 

study, years of instrumental ensemble participation, self-rating of sight-reading level, and 

a brief exercise to identify basic elements of music. Participants’ responses for each 

question were summed to create a cumulative response ranging from 7 to 35, with lower 

numbers signifying higher musical experience levels and higher numbers signifying 

lower musical experience levels. Appendix L presents detailed results of the Musical 

Experience Survey. Of the 50 participants, the highest score on the Musical Experience 

Survey was 8 and the lowest was 25.   

Singer Preference Survey 

 In the Singer Preference Survey (Appendix F), given during the final phase of the 

experiment, participants recorded their perception of and preference for the four choral 

formations experienced during the study. Participants documented their perceptions of 
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the four formations based on factors of SOR: Ease of Individual Vocal Production, Ease 

of Hearing Within Section, Ease of Hearing Within Choir, and their impression of the 

Overall Choral Sound. These SOR factors were similar to those used in an experiment by 

Aspaas, McCrea, Morris, and Fowler (2004), in which participants rated their experience 

for the variables on a high-to-low scale.  

Validity. Following modification based on information from the pilot study, the 

Singer Preference Survey was examined by four judges to determine validity. To evaluate 

item validity, four judges responded to the following statement for each question of the 

survey: “The meaning of the question is clear; this question is acceptable.” Judges 

indicated their response for each of the questions using a 5-point Likert scale, where  

1 = Strongly Agree and 5 = Strongly Disagree; the results are displayed in Table 3.1. The 

responses of all judges fell between 1 and 2 for every question, resulting in a grand mean 

of 1.46, thereby establishing item validity at a relatively high level. 

Using the same Likert scale, the judges evaluated overall content validity based 

on the questions listed in Table 3.2. The grand mean for all responses was 1.31, with all 

judges but one indicating strong agreement for content validity and the fourth judge 

indicating agreement. As presented in Table 3.3, the judges’ responses for face validity 

ranged from 1 to 3 with a grand mean of 1.75, indicating a high level of face validity. 

Based on the comments of the judges, some spacing and formatting issues were 

addressed before the experiment. The grand means of the judges’ responses to item 

validity (1.46), content validity (1.31), and face validity (1.75) indicate that the four 

judges found the Singer Preference Survey to have a relatively high level of validity.  
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Table 3.1 

Item Validity of Singer Preference Survey 

Question Judge 1 Judge 2 Judge 3 Judge 4 Mean 

Questions 1-4.a 1 1 2 2 1.5 

Questions 1-4.b 1 1 2 2 1.5 

Questions 1-4.c 1 1 2 2 1.5 

Questions 1-4.d 1 1 2 2 1.5 

Question 5 1 1 2 2 1.5 

Question 6 1 1 1 2 1.25 

Question 7 1 2 1 2 1.5 

            Grand Mean  =  1.46 
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Table 3.2   

Content Validity of Singer Preference Survey  

Question Judge 1 Judge 2 Judge 3 Judge 4 Mean 

Measures participants' 
preference for placement 
within sections 1 1 1 2 1.25 

Measures participants' 
preference for placement 
within choir 1 1 1 2 1.25 

Measures participants' 
preference for each of the 
four formations 1 1 1 2 1.25 

The criteria for participant 
assessment are clear for 
each of the questions in 
Singer Preference Survey 1 1 2 2 1.25 

         Grand Mean  = 1.25 

 

Table 3.3 

Face Validity of Singer Preference Survey 

Question Judge 1 Judge 2 Judge 3 Judge 4 Mean 

The written material is 
clear and legibile 2 2 1 2 1.75 

Directions for completion 
are clear and helpful 1 3 1 2 1.75 

Sufficient room is 
provided for students to 
write answers. 1 3 1 2 1.75 

                               Grand Mean = 1.75 
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Reliability. Reliability for the Singer Preference Survey was determined through a 

test-retest procedure to determine whether participants who were exposed to the same 

experiment situation and survey at two different times would provide similar responses. 

A choir of 19 singers completed a modified version of the Singer Preference Survey as 

they performed a music example in four different formations. Question 5, singer 

placement within sections, was eliminated as a variable because participants did not 

undergo official acoustic placement. Four days later, the same 19 participants performed 

in the same four arrangements and completed the same modified version of the Singer 

Preference Survey. The ensemble performed both days in the same performance space 

and approximately the same amount of time was used to perform the example and 

administer the survey. A Pearson Correlation revealed strong reliability of the Singer 

Preference Survey, r = .71, p = .00. 

Procedure 

Musical Experience Survey Results and Placement 

 Participants’ scores for the Musical Experience Survey fell between 7 and 25, and 

were subdivided into the following categories: High Experience (score of 7-10), Medium 

High Experience (score 11-15), Medium Low Experience (16-20), and Low Experience 

(21-25). As indicated in Table 4.4, 4 participants were identified with High Experience 

(HE) and 6 participants with Low Experience (LE), with the remainder of the participants 

(n=40) falling between Medium High (MHE) and Medium Low (MLE) levels. Table 3.4 

displays the distribution of Choir 1 participants by Voice Part and Musical Experience 

Level. The overall range of responses from Choir 1 was 11 – 25, with no participant 

receiving a rank of High Experience. Participants with Medium High Experience were 
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distributed across the sections, with 50% of Tenor I participants receiving the rank of 

Medium High Experience and 25% each receiving the rank of Medium Low Experience 

and Low Experience. Likewise 67% of the Bass II section received the rank of Medium 

High Experience, while 16.5% equally received the rank of Medium Low Experience and 

Low Experience. In the Tenor II and Bass I sections, the highest percentage of 

participants received the rank of Medium Low Experience Level (67% and 57%, 

respectively), with other participants within the sections distributed between Medium 

High and Low Experience Levels.  

 

Table 3.4  

Choir 1 Musical Experience Survey Results 

Part  
Experience Level 

High Medium High Medium Low Low Total 

Tenor I 0 (0%) 3 (42%) 2 (29%) 2 (29%) 7 (24%) 

Tenor II 0 (0%) 2 (22%) 6 (67%) 1 (11%) 9 (31%) 

Bass I 0 (0%) 2 (29%) 4 (57%) 1 (14%) 7 (24%) 

Bass II 0 (0%) 4 (67%) 2 (33%) 0 (0%) 6 (21%) 

Total 0 11 14 4 29 (100%) 
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Table 3.5 displays the distribution of Choir 2 participants by Voice Part and 

Musical Experience Level. The overall range of responses from Choir 2 was 8 – 25. 

Unlike Choir 1, where no participants were ranked with High Experience, 4 participants 

received the rank of High Experience: 2 from the Tenor I section, and 1 from the Tenor II 

and Bass I sections. No participants from the Tenor I or Tenor II sections received a rank 

of Low Experience, and 1 participant from each of the Bass I and Bass II sections 

received this rank. Eighty percent of Tenor I participants were ranked with High 

Experience or Medium High Experience, the largest percentage of any section. The 

ranking of the Tenor II section was divided evenly between Medium High Experience 

and Medium Low Experience (40% each).  Forty percent of Bass I participants section 

were ranked with Medium Low Experience, with the remainder of the Bass I participants 

ranked equally among the other experience levels (20% each). The largest percentage of 

Bass II participants were ranked with Medium Low Experience (50%), 33% of 

participants were ranked with Medium High Experience, and 17% participants were 

ranked with Low Experience.   
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Table 3.5 

Choir 2 Musical Experience Survey Results 

Part  
Experience Level 

High Medium High Medium Low Low Total 

Tenor I 2 (40%) 2 (40%) 1 (20%) 0 (0%) 5 (24%) 

Tenor II 1 (20%) 2 (40%) 2 (40%) 0 (0%) 5 (24%) 

Bass I 1 (20%) 1 (20%) 2 (40%) 1 (20%) 5 (24%) 

Bass II 0 (0%) 2 (33%) 3 (50%) 1 (17%) 6 (28%) 

Total 4 7 8 2 21(100%) 

 

 

After the experiment had been conducted with both choirs, the results were 

combined for the purposes of analysis. The distribution of voices was relatively 

consistent, with 12 participants for all voice parts except Tenor II, which had 14 

participants. Participants’ Musical Experience Levels were much less evenly distributed, 

resulting in a distribution similar to a bell curve, with the largest number of rankings 

given to Medium High and Medium Low Experience Levels (80% of participants), and 

the remaining participants receiving the rank of High or Low Musical Experience Level 

(20%).  
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Table 3.6   

Combined Results of Musical Experience Survey 

Part  
Experience Level 

High Medium High Medium Low Low Total 

Tenor I 2 (17%) 5 (42%) 3 (25%) 2 (17%) 12 (24%) 

Tenor II 1 (7%) 4 (29%) 8 (57%) 1 (7%) 14 (28%) 

Bass I 1 (8%) 3 (25%) 6 (50%) 2 (17%) 12 (24%) 

Bass II 0 (0%) 6 (50%) 5 (42%) 1 (8%) 12 (24%) 

Total 4 18 22 6 50 (100%) 

 

 

Based on the results of the Musical Experience Survey, participants were placed 

into two formations: Experience-Block Formation, and Experience-Column Formation. 

As singer placement by Musical Experience Level had not been explored in previous 

research, the decision was made to place participants with higher Musical Experience 

Levels in the center of the ensemble, as advocated by F. Melius Christiansen (Tocheff, 

1990), Brandvik (1993), and other choral conductors and pedagogues. Figure 3.1 

illustrates the method used to place participants within Column Sectional formation based 

on Musical Experience Level.  
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     Figure 3.1. Experience-Column Formation.  

 

 

For Block Sectional placement, participants with higher Musical Experience 

Levels were placed centrally in the ensemble formation so that, between the sections, 

they were next to the participants from other sections with higher Musical Experience 

Levels, as shown in Figure 3.2. Appendix L displays the Musical Experience rankings 

participants by Voice Part and Musical Experience Level. Appendix M displays specific 

placements of participants used in the experiment, including experience level for 

Experience-Block and Experience-Column Formations. 
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     Figure 3.2. Experience-Block Formation.  

 

 

Phase I 

For the first phase of the experiment, two separate procedures took place 

simultaneously. One procedure involved placing one group of participants within their 

individual sections using acoustic principles based on the Voice Matching procedure of 

Weston Noble. The second procedure was a sectional rehearsal led by the ensemble 

director for the purposes of learning the musical excerpt used for the experiment. 

Participants were divided into two groups by Voice Part, with Tenor I and II singers 

participating in one procedure while Bass I and II singers participated in the other, each 
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limited to a 30-minute period. After the groups completed their first procedure (Session 

A), they switched places and participated in the alternate procedure. Figure 3.3 illustrates 

the overall procedure and timing of both sessions that comprised Phase I. 

Acoustic placement procedure. To achieve the most ideal sound based on acoustic 

principles of timbre, vibrato, intensity, and intonation for each participant, the researcher 

followed the general principles of Voice Matching as implemented by Weston Noble 

(Giardiniere, 1991). Giardiniere observed two different types of matches that may result 

from Voice Matching: 1) similar matches, where voices of similar timbre, vibrato, 

intensity, and pitch are placed next one another, and 2) complementary matches, in which 

voices of different timbre, vibrato, intensity, and pitch are placed next to one another. 

Unlike many of his colleagues, Noble does not believe that similar matches always 

produce the best result (Tocheff, 1990). Often in groups of three voices, he will match 

three singers with one similar and one complementary match. In terms of intensity, Noble 

prefers to place stronger singers more centrally, and when dealing with timbre, often he 

will place one lighter voice with two darker voices, or vice versa.  

During the first acoustic placement procedure, identified as Session A in Figure 

3.3, participants were placed in a single line formation and sang a short and simple 

musical excerpt – a verse of the hymn Joyful Joyful, We Adore Thee (Appendix C) –  

first as a group and then individually. The Tenor I participants were placed first. 

 

 

 

 



59 
 

Session Acoustic Placement Room Sectional Rehearsal Room 
Session A 

(30 minutes) 
Tenors  Basses  
Musical Example:  
Joyful, Joyful We Adore Thee 

Musical Example:  
Beati Mortui 

Tenor I Place acoustically in line 
formation 

Rehearse musical example 
with ensemble conductor; 
research assistant assesses 
section procedure and 
resulting section mastery 

Place acoustically on risers in 
Block Sectional formation 
Place acoustically on risers in 
Column Sectional formation 

Tenor II Place acoustically in line 
formation 
Place acoustically on risers in 
Block Sectional formation 
Place acoustically on risers in 
Column Sectional formation 

Tenor I and II Place on risers in Block 
Sectional formation 
Place on risers in Column 
Sectional formation 

Break 
(10 minutes) 

VOICE PARTS SWITCH ROOMS 

Session B 
(30 minutes) 

Basses Tenors 
Musical Example:  
Joyful, Joyful We Adore Thee 

Musical Example:  
Beati Mortui 

 Bass I Place acoustically in line 
formation 

Rehearse with ensemble 
conductor; research 
assistant assesses section 
procedure and resulting 
section mastery 

Place acoustically on risers in 
Block Sectional formation 
Place acoustically on risers in 
Column Sectional formation 

Bass II Place acoustically in line 
formation 
Place acoustically on risers in 
Block Sectional formation 
Place acoustically on risers in 
Column Sectional formation 

Bass I and II Place on risers in Block 
Sectional formation 
Place on risers in Column 
Sectional formation 

 
Figure 3.3. Phase I procedure. 
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After each participant had sung the example, the researcher selected one voice to serve as 

a model of the desired sound and then placed different singers on either side of the model 

voice beginning with two singers, then three, and continuing until all singers were placed 

into a line. After the acoustic placement process had been completed, sectional 

formations were created by dividing the participants into different rows and placing them 

on risers. The singers’ placements were adjusted based on the acoustic changes that 

occurred by the row placements. After the Tenor I participants had been placed in both 

Block Sectional and Column Sectional formations, the Tenor II participants underwent 

the same procedure. Once both sections had completed the acoustic placement process, 

both Tenor I and Tenor II participants were placed on the risers and the two formations 

were reviewed.  

Sectional rehearsal. While the researcher placed the tenor sections into acoustic 

formations, the ensemble conductor led a rehearsal with the bass sections, where the 

singers learned a short a capella piece that was used in Phase II of the experiment. The 

musical example chosen was an excerpt of Beati Mortui by Felix Mendelssohn 

(Appendix D), a motet written for male chorus that combines homophonic and lightly 

imitative polyphonic textures. This excerpt was adjusted for length and edited for clarity 

of ensemble phrasing and releases. Although the motet features Latin text, the edited 

excerpt included only five words to reduce difficulty for the participants. The excerpt 

used for the experiment is displayed in Appendix E, including a detailed description of 

the adjustments made to the original musical score. The participants did not have the 

opportunity to see the music before the experiment; none of the participants had 

previously sung the piece. As with the acoustic placement procedure, the sectional for the 
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basses was limited to 30 minutes; this allowed the level of music mastery to be a factor in 

each participant’s performance experience and preference for specific formations. 

 The sectional sessions were observed by a research assistant to monitor the 

effectiveness and consistency of the rehearsal. The research assistant rated the ability of 

the participants to perform the musical example on a Likert scale of 1-5, with 1 indicating 

the highest rating and 5 the lowest. Table 3.7 displays the results of the research 

assistant’s evaluation of the sectional rehearsal. For the sectional rehearsals of both 

choirs, the data indicate relative consistency of mastery by the participants, with the 

research assistant indicating a mastery rating within 1-2 on the Likert scale. The research 

assistant further documented the procedure of the ensemble conductor in leading the 

sectional rehearsal, the results of which are displayed in Appendix I. 

Table 3.7  

Sectional Session Observation: Ability to Perform Musical Selection 

Choir 1 

Voice Part Beginning of Rehearsal End of Rehearsal 

Tenor Sections 4 1.5 

Bass Sections 4.5 2 

Choir 2 

Voice Part Beginning of Rehearsal End of Rehearsal 

Tenor Sections 3 1 

Bass Sections 3 1 

 
Results are based upon a five-point Likert scale in which positive responses are indicated by a 

lower number (1 to 2) and negative response is indicated by a higher score (4 to 5).  



62 
 

As documented in Figure 3.3, participants were given a ten-minute break after Session A. 

Following the break, the procedures were performed a second time (Session B). As with 

the previous placement procedure and rehearsal, the sessions were limited to 30 minutes. 

A second break of 10 minutes was taken after Session B to help alleviate fatigue, which 

had been an issue in previous studies (Lambson, 1963; Tocheff, 1990).  

Phase II 

At the conclusion of the first phase of the experiment, all singers had been placed 

in two sectional formations – Acoustic-Block Formation and Acoustic-Column 

Formation – and had equal opportunity to learn the musical example, regardless of the 

corporate musical ability of each section. For the second phase of the experiment, the 

ensemble conductor led the chorus in four performances of the musical example, once in 

each of the four formations devised as a result of the Musical Experience Survey and the 

Phase I placement procedures. The four formations in the order of performance were as 

follows: Formation I (Acoustic-Block Formation); Formation II (Acoustic-Column 

Formation); Formation III (Experience-Block Formation); and Formation IV 

(Experience-Column Formation). The Phase II procedure is displayed in Figure 3.4.  
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Performance 1   

 Acoustic-Block 
Formation 

Participants acclimate to Formation  

 Participants performed musical excerpt  
   
 Acoustic-Column 

Formation 
Participants acclimate to Formation 

 Participants performed musical excerpt  
   
 Acoustic-Column 

Formation 
Participants acclimate to Formation 

 Participants performed musical excerpt  
   
 Experience-Column 

Formation 
Participants acclimate to Formation  

 Participants performed musical excerpt  

   

Singer Preference Survey 
Administered 

Verbal Instructions on How to Complete Singer 
Preference Survey  

   

Performance 2   

 Acoustic-Block 
Formation 

Participants sing musical example 

 Participants complete Question 1  
   
 Acoustic-Column 

Formation 
Participants sing musical example 

 Participants complete Question 2  
   
 Experience-Block 

Formation 
Participants sing musical example 

 Participants complete Question 3  
   
 Experience-Column 

Formation 
Participants sing musical example 

 Participants complete Question 4  

   

Singer Preference Survey 
Completed 

Participants complete questions 5-7, including 
comments or observations (optional) 

   

Singer Preference Survey Collected 
           

Figure 3.4. Phase II procedure. 
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Singers were placed in each formation and sang through the example to orient 

themselves with the different acoustic properties of each formation. The order of this 

performance was given great consideration. In the pilot study, the participants performed 

the musical example in the reverse order during Performance 1(Experience-Column 

Formation, Experience-Block Formation, Acoustic-Column Formation, and Acoustic-

Block Formation), before the Singer Preference Survey was administered, after which the 

participants performed the musical excerpt in normal order for Performance 2. This was 

done in an attempt to eliminate performance order as a factor of participant bias but 

ultimately caused unnecessary confusion for the pilot study. Therefore, the decision was 

made to keep the order of performance the same between the first and second 

performances of the musical examples.  

After the ensemble had the opportunity to sing the musical example in all four 

formations, the participants received the Singer Preference Survey and were given 

instructions on how to complete the survey (Appendices F and J). The ensemble then 

sang the musical example in each of the formations, following the same formation order 

in which they previously sang to provide consistency. Using the Singer Preference 

Survey, the participants rated their perceptual experience for each formation after each 

performance based on specific SOR principles: Ease of Individual Vocal Production, 

Ease of Hearing Within Section, Ease of Hearing Within Choir, and Overall Choral 

Sound. After the participants performed the musical example in each of the formations 

and documented their perceptions, they completed the final questions of the survey, in 

which they indicated preference for the specific variables of placement within section, 

sectional formations, and specific preference for one of the four formations. 
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Participant Issues 

Recent research has attempted to eliminate the possible effects of conductor 

inconsistency on the performance of ensemble. Daugherty (1996) dealt with the issue of 

conductor consistency by using a video recording of a conductor that was played for 

every ensemble performance. Aspaas, McCrea, Morris, and Fowler (2004) measured 

conductor consistency through observation ratings from the research team. For the 

current study, the decision was made to rate the conductor consistency similarly to 

Aspaas et al. The research team completed the Phase II Observation form (Appendix K) 

during the second phase of the experiment, in which they noted the consistency of the 

conductor and chorus between the different performances. The results of the research 

team’s observations are presented in Table 3.8. The research team recorded high 

consistency ratings for both the conductor and choir, between 1 and 2 on a 5-point Likert 

scale, with 1 indicating “very consistent” and 5 indicating “very inconsistent.” The 

research team rated the consistency of the Choir 1 conductor at a mean of 1.67 and the 

consistency of the ensemble at a mean of 1.33. The research team also recorded a high 

rating for the conductor and ensemble consistency of Choir 2 with both receiving a mean 

rating of 1.67. While the research team noted certain inconsistencies in the ensemble 

conductors, including the conductor of Choir 1 making comments to the choir after 

certain performances and the conductor of Choir 2 being inconsistent in the conducting 

pattern, the overall consistency of conductor and chorus fell within 1 and 2, thereby 

yielding a positive rating for both.  

 

 



66 
 

Table 3.8 

Research Team Rating of Conductor and Chorus Consistency 

Choir 1 

 
Research 

Assistant 1 
Research 

Assistant 2 
Research 

Assistant 3 Mean 

Consistency of Conductor  1 2 2 1.67 

Consistency of Chorus 1 2 1 1.33 

           Grand Mean = 1.50 

Choir 2    

 
Research 

Assistant 1 
Research 

Assistant 2 
Research 

Assistant 3 Mean 

Consistency of Conductor  1 2 2 1.67 

Consistency of Chorus 2 2 1 1.67 

           Grand Mean = 1.67 

     
Results are based upon a five-point Likert scale in which “very consistent” is indicated by a 

response of 1 and “very inconsistent” is indicated by a response of 5.  
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Procedural Issues 

While every attempt was made to create similar environments while conducting 

the experiment, there were certain dynamics that were unique to each of the two choirs. 

One such factor was the time of day. Although the experiment was conducted during the 

ensembles’ regular rehearsal times, Choir 1 rehearsed in the evening, while Choir 2 

rehearsed in the early afternoon. Also, while both choirs had recently performed their 

final concert, Choir 1 participated during the last week of classes, while Choir 2 

participated several weeks before classes had concluded. 

A final difference between the choirs was that of ensemble size. The number of 

singers in Choir 1 was ideal for the experiment, allowing Block and Column Sectional 

formations to include approximately the same number of singers in each row and the 

same number of rows regardless of formation. Choir 2, however, consisted of only 21 

singers, and therefore adjustments needed to be made in terms of the number of rows. For 

this reason, the experiment involving Choir 1 always included formations of four rows, 

while Choir 2 performed in four rows when singing in Block Sectional formation and 

three rows when singing in Column Sectional formation. In the pilot study, which 

involved the same number of participants as Choir 2, the researcher attempted to use four 

rows in Column Sectional formation, but the participants became too unevenly spread 

out, and so the decision was made to use three rows for this experiment. The resulting 

arrangements for both choirs in each of the four formations are displayed in Appendix M.    

Chapter Summary 

Fifty participants from two male choral ensembles took part in an experiment to 

assess the choristers’ perception of and preference for four different choral formations 
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based on individual singer placement within sections and placement of sections within 

the ensemble. Participants’ Musical Experience Level was determined through the 

Musical Experience Survey, where participants received a ranking to indicate their level 

of experience. The possible range of responses based on the survey was 7 – 35, and the 

range of actual responses from the participants was 8 – 25. Participants were then 

assigned into groups of High, Medium High, Medium Low, and Low Experience based 

on their Musical Experience Survey rankings. The survey rankings were also used to 

create two choral formations for the experiment: Experience-Block Formation and 

Experience-Column Formation.  

The experiment was divided into two phases. In the first phase, participants were 

placed within their section acoustically, based on the Voice Matching techniques of 

Weston Noble. From the placements, two further choral formations were created: 

Acoustic-Block Formation and Acoustic-Column Formation. Also during the first phase 

of the experiment, participants rehearsed a brief musical excerpt that would be used in the 

second phase of the experiment. For the second phase of the experiment, participants 

performed the musical excerpt in the four formations, after which the participants 

documented their perceptions of and preferences for the formations via the Singer 

Preference Survey. By exploring issues that have not been addressed in previous 

research, specifically the nature of male choral ensembles and ensembles that include 

singers of various levels of musical ability, the researcher sought to contribute to the 

existing literature and provide further understanding of the issues of an individual’s 

placement within the choral ensemble and its implications for the singer.  



CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 
 
 
 

Introduction 

Participants (N=50) completed the Singer Preference Survey, indicating 

perception of and preference for four choral formations based upon characteristics of the 

Self-to-Other Ratio (SOR): Ease of Individual Vocal Production, Ease of Hearing Within 

Section, Ease of Hearing Within Choir, and Overall Choral Sound. Participants’ 

responses to the Singer Preference Survey were analyzed, the results of which are 

presented below, with descriptive data presented first, followed by inferential data.  

Descriptive data are organized by the participants’ perception (Questions 1 through 4) 

and preference (Questions 5 through 7) responses. Participant perception is presented 

according to the individual SOR factors for each of the four formations. Participant 

preference is presented through analysis of responses to individual variables of singer 

placement (Question 5), section formation (Question 6), and for a specific experiment 

Formation (Question 7). Within each group, individual responses are presented first, 

followed by responses of based upon Voice Part and by Musical Experience Level.  

Inferential data analysis includes ANOVA and chi-square testing of all pertinent 

variables. Participants’ perceptual responses (Questions 1 through 4) were analyzed 

through ANOVA testing, and, as the participant population was somewhat small, all
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questions were further subjected to Levene’s test for homogeneity of variance to assure 

the validity of the ANOVA procedure. Participants’ preferences responses (Questions 5 

through 7) based on Vocal Part and Musical Experience Level were subjected to Pearson 

chi-square testing to establish significance. For all tests, statistical significance was 

established at p < .05. The Statistical Package for the Social Sciences (SPSS) was used 

for all data analysis. 

Descriptive Data 

Singer Perception of Individual Formations  

In the Singer Preference Survey, participants were asked to rate their experience 

of each formation based on the following SOR factors: Ease of Individual Vocal 

Production, Ease of Hearing Within Section, Ease of Hearing Within Choir, and their 

rating of Overall Choral Sound. Participants rated their experience on a 1-5 Likert scale, 

with 1 being the most favorable and 5 the least favorable response. Table 4.1 presents the 

participants’ perception responses to each of the SOR factors in each of the formations.  

The average rating for each formation was relatively high. In all formations, the 

majority of responses fell between 1 and 3 of the Likert scale, indicating that the majority 

of participants did not experience great difficulty singing in any of the formations. For 

example, in Acoustic-Block Formation, 41participants (82%) responded with a positive 

rating (a response of 1 or 2) for Ease of Individual Vocal Production, 39 participants 

(78%) responded with a positive rating for Ease of Hearing Within Section, 30 

participants (60%) responded with a positive rating for Ease of Hearing Within Choir, 

and 36 participants (72%) responded positively to the Overall Choral Sound. 
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Table 4.1  

Participant Preference Responses for SOR Factors 

Formation Ranking 
Acoustic 

Block 
Formation 

Acoustic 
Column 

Formation 

Experience
Block 

Formation 

Experience
Column 

Formation 

      
Ease of 
Individual 
Vocal 
Production 

Great Ease 1 20 (40%) 17 (34%) 25 (50%) 23 (46%) 
 2 21 (42%) 16 (32%) 16 (32%) 18 (36%) 
 3 4 (8%) 15 (30%) 6 (12%) 7 (14%) 
 4 4 (8%) 2 (4%) 3 (6%) 2 (4%) 

Great Difficulty 5 1 (8%) 0 (0%) 0 (0%) 0 (0%) 
Total 50 (100%) 50 (100%) 50 (100%) 50 (100%) 

     
Ease of 
Hearing 
Within 
Section 

Great Ease 1 18 (36%) 11 (22%) 19 (38%) 22 (44%) 
 2 21 (42%) 19 (38%) 17 (34%) 18 (36%) 
 3 6 (12%) 16 (32%) 12 (24%) 7 (14%) 
 4 5 (10%) 4 (8%) 2 (4%) 2 (4%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 1 (2%) 
 Total 50 (100%) 50 (100%) 50 (100%) 50 (100%) 

     

Ease of 
Hearing 
Within 
Choir 

Great Ease 1 18 (36%) 11 (22%) 18 (36%) 23 (46%) 
 2 12 (24%) 22 (44%) 21 (42%) 11 (22%) 
 3 12 (24%) 11 (22%) 9 (18%) 12 (24%) 
 4 8 (16%) 6 (12%) 2 (4%) 3 (6%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 1 (2%) 
Total 50 (100%) 50 (100%) 50 (100%) 50 (100%) 

     

Overall 
Choral 
Sound 

Great Ease 1 16 (32%) 14 (28%) 18 (36%) 19 (38%) 
 2 20 (40%) 14 (28%) 22 (44%) 24 (48%) 
 3 8 (16%) 21 (42%) 8 (16%) 5 (10%) 
 4 6 (12%) 1 (2%) 2 (4%) 2 (4%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Total 50 (100%) 50 (100%) 50 (100%) 50 (100%) 
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Only in three instances did participants indicate a rating of 5 for all SOR factors 

and all formations. These 5 ratings were found in Experience-Column Formation, where 

one participant indicated great difficulty in Ease of Hearing Within Section and Ease of 

Hearing Within Choir, and one participant indicated great difficulty in Ease of Individual 

Vocal Production. The number of participants who indicated 1, 2, or 3 in response to the 

SOR factors of each formation was never less than 44 (88%). Detailed SOR factors 

ratings for the four formations are presented in Appendix P. 

Participant response to SOR factors. In response to the factor Ease of Individual 

Vocal Production, 41 participants (82%) rated Acoustic-Block Formation favorably (1 or 

2), while 33 (66%) rated Acoustic-Column Formation favorably, 41 (82%) rated 

Experience-Block Formation favorably, and 41 (82%) rated Experience-Column 

Formation favorably. In response to the SOR factor Ease of Hearing Within Section, 39 

participants (78%) rated Acoustic-Block Formation favorably, while 30 (60%) rated 

Acoustic-Column Formation favorably, 36 (72%) rated Experience-Block Formation 

favorably, and 40 (80%) rated Experience-Column Formation favorably. In response to 

the factor of Ease of Hearing the Choir, 30 participants (60%) rated Acoustic-Block 

Formation favorably, while 33 (66%) rated Acoustic-Column Formation favorably, 39 

(78%) rated Experience-Block Formation favorably, and 34 (68%) rated Experience-

Column Formation favorably. In response to the factor of Overall Choral Sound, 36 

participants (72%) rated Acoustic-Block Formation favorably while 27 (52%) rated 

Acoustic-Column Formation favorably, 40 (78%) rated Experience-Block Formation 

favorably, and 43 (84%) rated Experience-Column Formation favorably.  
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Participant responses to SOR variables by section. Table 4.2 displays participant 

mean responses to SOR factors by section. As noted above, the majority of participant 

responses for the different SOR factors were between 1 and 3 on the Likert scale, 

indicating favorable to neutral responses for each. For Ease of Individual Vocal 

Production, Tenor I participants rated Acoustic-Block Formation most favorably, with a 

mean of 1.33, followed by Experience-Block Formation (mean 1.58), which share the 

common variable of Block Sectional formation. Tenor II participants gave Experience-

Column Formation the most favorable mean rating of 1.71, followed by an identical 

mean rating of 1.86 for Acoustic-Block and Experience-Block Formations. Both Tenor I 

and Tenor II participants gave Acoustic-Column Formation the least favorable mean 

rating. Bass I participants rated Experience-Block Formation most favorably, with a 

mean average of 1.86, rating Acoustic-Block Formation least favorably with a mean 

score of 2.50, with Experience-Column and Acoustic-Column Formations receiving 

mean ratings of 2.08 and 2.17, respectfully. Like Tenor II participants, Bass II 

participants gave Experience-Column Formation the most favorable mean rating of 1.42, 

followed by Experience-Block Formation (1.58), and Acoustic-Block Formation (1.92). 

Like the Tenor I and II sections, Bass II participants gave Acoustic-Column Formation 

the least favorable mean rating of 2.08.  
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Table 4.2  
 
Participant Mean Preference Ratings by Voice Part 
 

Voice Part 
Ease of 

Individual 
Production 

Ease of 
Hearing 
Within 
Section 

Ease of 
Hearing 
Within 
Choir 

Overall 
Choral 
Sound 

Grand 
Mean 

Formation I: Acoustic-Block Formation  
Tenor I (n=12) 1.33 (.492) 1.58 (.669) 1.92 (1.08) 2.08 (.900) 1.73 (.597) 
Tenor II (n=14) 1.86 (1.03) 1.86 (.989) 1.71 (.994) 2.14 (1.03) 1.89 (.819) 
Bass I (n=12) 2.50 (1.24) 2.25 (1.05) 2.92 (1.08) 2.17 (1.19) 2.45 (1.02) 
Bass II (n=12) 1.92 (.793) 2.17 (1.03) 2.33 (.985) 1.92 (.900) 2.08 (.841) 
Collective (N=50) 1.90 (.995) 1.96 (.947) 2.20 (1.11) 2.08 (.986) 2.04 (.850) 

Formation II: Acoustic-Column Formation  
      

Tenor I (n=12) 1.92 (.900) 2.08 (.793) 2.25 (.754) 2.25 (.866) 2.12 (.635) 
Tenor II (n=14) 2.00 (1.04) 2.29 (.994) 2.36 (1.12) 2.21 (.975) 2.21 (.903) 
Bass I (n=12) 2.17 (.835) 2.33 (.888) 2.00 (.739) 2.00 (.953) 2.13 (.635) 
Bass II (n=12) 2.08 (.900) 2.33 (.985) 2.33 (.985) 2.25 (.953) 2.25 (.812) 
Collective (N=50) 2.04 (.903) 2.26 (.899) 2.24 (.938) 2.18 (.873) 2.18 (.741) 

Formation III: Experience-Block Formation 
Tenor I (n=12) 1.58 (.900) 1.75 (.965) 1.75 (.965) 1.92 (.900) 1.75 (.826) 
Tenor II (n=14) 1.86 (1.03) 1.86 (1.03) 1.64 (.745) 2.00 (.784) 1.84 (.757) 
Bass I (n=12) 1.92 (.996) 2.25 (.754) 2.25 (.866) 1.92 (.900) 2.08 (.685) 
Bass II (n=12) 1.58 (.669) 1.92 (.793) 2.00 (.739) 1.67 (.778) 1.79 (.582) 
Collective (N=50) 1.76 (.847) 1.84 (.955 1.96 (1.07) 1.80 (.782) 1.84 (.765) 

Formation IV: Experience-Column Formation 
Tenor I (n=12) 1.83 (.835) 2.00 (1.04) 1.83 (1.155) 1.83 (1.03) 1.87 (.889) 
Tenor II (n=14) 1.71 (.994) 1.86 (1.17) 2.29 (1.20) 1.79 (.699) 1.91 (.885) 
Bass I (n=12) 2.08 (.900) 1.83 (.937) 1.92 (1.08) 1.92 (.900) 1.93 (.812) 
Bass II (n=12) 1.42 (.515) 1.67 (.651) 1.75 (.866) 1.67 (.492) 1.63 (.406) 
Collective (N=50) 1.74 (.889) 1.94 (.890) 1.90 (.839) 1.88 (.824) 1.86 (.709) 

 
Standard deviation is indicated in parentheses. Results are based upon a five-point Likert scale, 

with lower scores indicating more favorable responses and higher scores indicating a less 

favorable response.  
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For Ease of Hearing Within Section, Tenor I participants gave Acoustic-Block 

Formation the most favorable mean rating of 1.58, followed by Experience-Block 

Formation (1.75), with Acoustic-Column Formation receiving the least favorable mean 

rating of 2.25. Tenor II participants rated Acoustic-Block, Experience-Block, and 

Experience-Column Formations equally – mean 1.86 – and Acoustic-Column Formation 

less favorably with a mean of 2.29. Bass I participants rated Experience-Block Formation 

most favorably, with a mean of 1.83, and Acoustic-Block, Acoustic-Column, and 

Experience-Column Formations lower, with means of 2.25, 2.33, and 2.25, respectively. 

Bass II participants ranked the four formations in the same order as they did for the 

variable of Ease of Individual Vocal Production: Experience-Column Formation (1.67), 

Experience-Block Formation (1.92), Acoustic-Block Formation (2.17), and Acoustic-

Column Formation (2.33). 

For Ease of Hearing Within Choir, Tenor I participants rated Experience-Block 

Formation most favorably (1.75), followed by Experience-Column Formation (1.83) and 

Acoustic-Block Formation (1.92), with Acoustic-Column Formation receiving the least 

favorable rating of 2.25. Tenor II participants rated Experience-Block Formation most 

favorably, with a mean of 1.64, followed by Acoustic-Block Formation (1.17), 

Experience-Column Formation (2.29), and Acoustic-Column Formation (2.36). Bass I 

participants rated Experience-Column Formation most favorably with a mean of 1.92 and 

Acoustic-Block Formation with the least favorable mean rating of 2.92, with Acoustic-

Column and Experience-Block Formations receiving mean ratings of 2.00 and 2.25, 

respectively. Bass II participants followed the same ranking as in previous variables, with 

Experience-Column Formation receiving highest rating (mean 1.75), followed by 
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Experience-Block Formation (mean 2.00), with Acoustic-Block and Acoustic-Column 

Formations each receiving a mean ranking of 2.33.  

For Overall Choral Sound, Tenor I participants rated Experience-Column 

Formation most favorably (1.83), followed by Experience-Block Formation (1.92) and 

Acoustic-Block Formation (2.08), with Acoustic-Column Formation again receiving the 

least favorable mean rating of 2.25. Tenor II participants rated the formations in the same 

order as Tenor I participants: Experience-Column Formation (1.79), Experience-Block 

Formation (2.00), Acoustic-Block Formation (2.14), and Acoustic-Column Formation 

(2.21). The mean responses of Bass I and II participants were identical for Experience-

Column Formation (1.67) and Experience-Block Formation (1.92), with Bass I rating 

Acoustic-Block Formation least favorably (2.17) and Bass II rating Acoustic-Column 

Formation least favorably (2.25).  

Participant perceptual responses to formations by Voice Part. Table 4.3 displays 

the participants’ grand mean responses to the four formations by Voice Part. In terms of 

formation preference by section, Tenor I participants rated Acoustic-Block Formation 

most favorably (1.73), followed by Experience-Block Formation (1.75) and Experience-

Column Formation (1.87), with Acoustic-Column Formation receiving the least favorable 

rating of 2.12. Tenor II participants ranked the four formations similarly to Tenor I 

participants: Experience-Block Formation (1.84), Acoustic-Block Formation (1.89), 

Experience-Column Formation (1.97) and Acoustic-Column Formation (2.21). In both 

Tenor I and II, the two most highly favored formations shared the common variable of 

Block Sectional formation.  
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Table 4.3 

Participants’ Grand Mean Formation Ratings by Voice Part  

 

Voice Part 
Acoustic-   

Block 
Formation 

Acoustic-
Column 

Formation 

Experience-
Block 

Formation 

Experience-
Column 

Formation 

Tenor I (n=12)  1.73 (.597)  2.12 (.635)  1.75 (.826)  1.87 (.889) 

Tenor II (n=14) 1.89 (.819) 2.21 (.903) 1.84 (.757) 1.91 (.885) 

Bass I (n=12) 2.45 (1.02) 2.13 (.635) 2.08 (.685) 1.93 (.812) 

Bass II (n=12) 2.08 (.841) 2.25 (.812) 1.79 (.582) 1.63 (.406) 

Collective (N=50) 2.04 (.850) 2.18 (.741) 1.84 (.765) 1.86 (.709) 
      

Standard deviation is indicated in parentheses. Results are based upon a five-point Likert scale, 

with lower scores indicating more favorable responses and higher scores indicating a less 

favorable response.  

 

Bass I and Bass II participants also demonstrated similar responses in their overall 

mean ratings of formations, with Experience-Column Formation receiving the highest 

favorable grand mean rating (Bass I = 1.93, Bass II = 1.63), followed by Experience-

Block Formation (Bass I = 2.08, Bass II = 1.79), which share the common variable of 

Experience placement. As with Tenor I and II sections, participants from the Bass II 

overall rating of Acoustic-Column Formation was least favorable (2.25), while Bass I 

participants gave Acoustic-Block Formation the least favorable rating (2.45).  

In observing the grand means of the collective number of responses, participants 

rated Experience-Block Formation most favorably, followed by Experience-Column 

Formation; these formations share the common variable of Experience placement.  
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Acoustic-Block Formation and Acoustic-Column Formation received the least favorable 

responses; these formations share the variable of Acoustic placement. The grand means 

of the total participant population for all formations fell between 1 and 3 on the Likert 

scale, indicating a favorable mean response for all formations.  

Participant response to SOR variables by experience level. Participants’ 

responses for the four SOR factors in relation to the four formations by Musical 

Experience Level are displayed in Table 4.4. While the number of participants assigned 

to each vocal part was relatively consistent, participants’ Musical Experience Level was 

much more representative of a bell curve based upon their total scores on the Musical 

Experience Survey. Participants’ scores fell between 8 and 25, and were subdivided into 

the following categories: High Experience (score of 7-10), Medium High Experience 

(score of 11-15), Medium Low Experience (score of 16-20), and Low Experience (score 

of 21-25). As indicated in Table 4.4, 4 participants were categorized as High Experience 

(HE) and 6 participants with Low Experience (LE), with the remaining 40 participants 

falling between Medium High (MHE) and Medium Low (MLE) levels.  

 For Ease of Individual Vocal Production, HE participants rated Acoustic-Block 

and Experience-Block Formations equally favorably (1.25), followed by Experience-

Column Formation (1.75) and Acoustic-Column Formation (2.25). MHE participants 

rated Experience-Block Formation most favorably (1.33), followed by Experience-

Column Formation (1.56), with Acoustic-Block and Acoustic-Column Formations 

receiving least favorable ratings (1.83 each). MLE participants rated Experience-Column 

Formation most favorably (1.91), followed by Acoustic-Block Formation (2.00), 

Experience-Block Formation (2.05), and Acoustic-Column Formation (2.04).  
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Table 4.4  
 
Participant Mean Preference Ratings by Musical Experience Level 
 

Musical  
Experience Level 

Ease of 
Individual 
Production 

Ease of 
Hearing 
Within 
Section 

Ease of 
Hearing 
Within 
Choir 

Overall 
Choral 
Sound 

Grand 
Mean 

Formation I: Acoustic-Block Formation  
High (n=4) 1.25 (.500) 125 (.500) 1.25 (.500) 1.25 (.500)  1.25 (.354) 
Medium High (n=18) 1.83 (.924) 2.00 (.941) 2.33 (1.11) 1.89 (.963) 2.02 (.901) 
Medium Low (n=22) 2.00 (.976) 2.09 (.971) 2.23 (1.23) 2.41 (1.05) 2.18 (.802) 
Low (n=6) 2.17 (1.47) 1.83 (.983) 2.33 (1.21) 2.00 (.400) 2.08 (.974) 
Collective (N=50) 1.90 (.995) 1.96 (.947) 2.20 (1.11) 2.08 (.986) 2.04 (.850) 

Formation II: Acoustic-Column Formation  
      

High (n=4) 2.25 (.500) 3.00 (.816) 2.75 (1.50) 2.75 (.500)  2.69 (.657) 
Medium High (n=18) 1.83 (.786) 2.11 (.900) 2.11 (.471) 2.00 (.767) 2.01 (.532) 
Medium Low (n=22) 2.14 (1.03) 2.27 (.935) 2.27 (1.12) 2.00 (1.10) 2.24 (.877) 
Low (n=6) 2.08 (.900) 2.33 (.985) 2.33 (.985) 2.25 (.953) 2.13 (.771) 
Collective (N=50) 2.04 (.903) 2.26 (.899) 2.24 (.938) 2.18 (.873) 2.18 (.741) 

Formation III: Experience-Block Formation 
High (n=4) 1.25 (.500) 1.25 (.500) 1.25 (.500) 1.75 (.500)  1.37 (.144) 
Medium High (n=18) 1.33 (.485) 1.67 (.767) 1.67 (.686) 1.50 (.618) 1.54 (.509) 
Medium Low (n=22) 2.05 (.950) 2.09 (.868) 2.05 (.844) 2.09 (.868) 2.07 (.669) 
Low (n=6) 2.17 (1.33) 2.67 (1.03) 2.50 (1.05) 2.33 (1.03) 2.46 (1.02) 
Collective (N=50) 1.74 (.889) 1.94 (.890) 1.90 (.839) 1.88 (.824) 1.86 (.709) 

Formation IV: Experience-Column Formation 
High (n=4) 1.75 (.500) 1.75 (.957) 2.25 (1.50) 2.75 (1.26)  2.12 (.722) 
Medium High (n=18) 1.56 (.705) 1.78 (.957) 1.83 (.857) 1.67 (.594) 1.71 (.589) 
Medium Low (n=22) 1.91 (1.02) 2.00 (1.15) 2.18 (1.22) 1.86 (.774) 1.98 (.927) 
Low (n=6) 1.83 (.753) 1.50 (.548) 1.33 (.516) 1.33 (.516) 1.50 (.406) 
Collective (N=50) 1.76 (.847) 1.84 (.955 1.96 (1.07) 1.80 (.782) 1.84 (.766) 

 
Standard deviation is indicated in parentheses. Results are based upon a five-point Likert scale, 

with lower scores indicating more favorable responses and higher scores indicating a less 

favorable response.  
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LE participants rated Experience-Column Formation most favorably (1.83), followed by 

Acoustic-Column Formation (2.08), with Acoustic-Block and Acoustic-Column 

Formations receiving the identical mean rating of 2.17.   

For Ease of Hearing Within Section, HE participants rated Acoustic-Block, 

Experience-Block, and Experience-Column Formations identically to the previous SOR 

factor (means 1.25, 1.25, and 1.75, respectively), with Acoustic-Column Formation 

receiving the least favorable rating 3.00. MHE participants similarly rated Experience-

Block Formation most favorably (1.67) followed by Experience-Column Formation 

(1.78), with Acoustic-Block and Acoustic-Column Formations receiving the least 

favorable ratings (2.00 and 2.11, respectively). MLE participants again ranked 

Experience-Column Formation highest (2.00), with Acoustic-Block and Experience- 

Block Formations receiving equal responses of 2.09, and Acoustic-Column Formation 

rated least favorably with a mean of 2.27. LE participants rated Experience-Column 

Formation most favorably (1.50), followed by Acoustic-Block Formation (1.67), 

Acoustic-Column Formation (2.33) and Experience-Block Formation (2.67). 

 For Ease of Hearing Within Choir, HE participants again ranked Acoustic-Block 

and Experience-Block Formations as equally favorable (1.25), with Experience-Column 

Formation receiving a mean rating of 2.25 and Acoustic-Column Formation receiving a 

mean rating of 2.75. MHE participants again ranked the formations in the following 

order: Experience-Block Formation (1.67), Experience-Column Formation (1.83), 

Acoustic-Column Formation (2.11) and Acoustic-Block Formation (2.33). MLE 

participants gave the most favorable mean rating to Experience-Block Formation (2.05), 

followed by Experience-Column Formation (2.18), Acoustic-Block Formation (2.23) and 
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Acoustic-Column Formation (2.27). LE participants again rated Experience-Column 

Formation most favorably (1.33) and Experience-Block Formation least favorably (2.50), 

with Acoustic-Block and Acoustic-Column Formations each receiving a rating of 2.33. 

 For Overall Choral Sound, HE participants rated Acoustic-Block Formation most 

favorably (1.25), followed by Experience-Block Formation (1.75), with Experience-

Column and Acoustic-Column Formations each receiving a mean rating of 2.75. MHE 

participants ranked the formations in the following order: Experience-Block Formation 

(1.50), Experience-Column Formation (1.67), Acoustic-Block Formation (1.89), and 

Acoustic-Column Formation (2.00). MLE participants rated Experience-Column 

Formation most favorably with a mean of 1.86, followed by Acoustic-Column Formation 

(2.00), Experience-Block Formation (2.09), and Acoustic-Block Formation (2.41). LE 

participants again rated Experience-Column Formation most favorably (1.33) followed 

by Acoustic-Block Formation (2.00) and Acoustic-Column Formation (2.25), with 

Experience-Block Formation again receiving the lowest mean rating of 2.33.  

Participants’ perceptual responses to the formations by Musical Experience 

Level. Table 4.5 displays participants’ perceptual grand mean response to the four 

formations. HE participants ranked Acoustic-Block Formation most favorably (1.25), 

followed by Experience-Block Formation (1.50); these formation share the common 

variable of Block Sectional formation. HE participants rated Experience-Column 

Formation (2.12) and Acoustic-Column Formation (2.69) least favorably. MHE 

participants ranked Experience-Column and Experience-Block Formations most 

favorably; these formations share the common variable of Experience placement. 
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Table 4.5  
 
Participant Mean Preference Ratings by Musical Experience Level 
 

 

Musical     
Experience Level 

Acoustic-   
Block 

Formation 

Acoustic-
Column 

Formation 

Experience-
Block 

Formation 

Experience-
Column 

Formation 

High (n=4)  1.25 (.354)  2.69 (.657)  1.37 (.144)  2.12 (.722) 

Medium High (n=18) 2.02 (.901) 2.01 (.532) 1.54 (.509) 1.71 (.589) 

Medium Low (n=22) 2.18 (.802) 2.24 (.877) 2.07 (.669) 1.98 (.927) 

Low (n=6) 2.08 (.974) 2.13 (.771) 2.46 (1.02) 1.50 (.406) 

Collective (N=50) 2.04 (.850) 2.18 (.741) 1.86 (.709) 1.84 (.766) 

Standard deviation is indicated in parentheses. Results are based upon a five-point Likert scale, 

with lower scores indicating more favorable responses and higher scores indicating a less 

favorable response.  

 

 

MHE participants rated Acoustic-Block Formation (2.01) and Acoustic-Column 

Formation (2.02) least favorably. MLE participants rated Experience-Column Formation 

most favorably (1.98), followed by Experience-Block Formation (2.07); these formations 

share the common variable of Experience placement. Like HE participants, MLE 

participants rated Acoustic-Column Formation with the least favorable response (2.24). 

Experience-Column Formation received the most favorable response from LE 

participants (1.50) and Experience-Block Formation the least favorable (2.46), with 

Acoustic-Block and Acoustic-Column Formations receiving grand mean ratings of 2.08 

and 2.13, respectively.  
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Participant Preferences for Placement Variables  

In recording their preference for placement within sections (Question 5) and 

sectional formations (Question 6), participants indicated either a strong preference, 

preference, or no preference for each of the variables of the experiment, Tables 4.6 

through 4.9 display the results of Questions 5 and 6 by Voice Part and Musical 

Experience Level, For each question, participants’ responses are recorded on a 5-point 

Likert scale, with responses of 1 and 2 indicating a preference for acoustic placement, 4 

and 5 indicating a preference for experience placement, and responses of 3 indicating no 

placement preference. In discussing the preference responses of the participants by Voice 

Part, preference and strong preference responses are combined to indicate a general 

preference for each variable. For example, as indicated in Table 4.6, 3 Tenor I 

participants (25%) indicated strong preference and 3 (25%) indicated preference for 

Acoustic placement; together, 6 Tenor I participants (50%) indicated preference for 

Acoustic placement.  

Participant preference for placement by Voice Part. Of the 12 Tenor I 

participants, 6 (50%) indicated preference for Acoustic placement, 2 (17%) indicated a 

preference for Experience placement, and 4 (33%) indicated no preference. Of the 14 

Tenor II participants, 8 (58%) indicated preference for Acoustic placement, 4 (28%) 

indicated preference for Experience placement, and 2 (14%) indicated no preference.  

Of the 12 Bass I participants, 6 (50%) indicated preference for Experience placement, 5 

(42%) indicated preference for Acoustic placement, and 1 (8%) indicated no preference. 

Of the Bass II participants, 6 (50%) indicated preference for Experience placement, 2 

(17%) indicated preference for Acoustic placement, and 4 (33%) indicated no preference.  
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Table 4.6  

 Placement Within Section Preference Ratings by Voice Part 

Voice 
Part 

Strong 
Acoustic Acoustic No 

Preference Experience Strong 
Experience 

Tenor I 
(n=12) 3 (25%) 3 (25%) 4 (33%) 2 (17%) 0 (0%) 

Tenor II 
(n=14) 4 (29%) 4 (29%) 2 (14%) 2 (14%) 2 (14%) 

Bass I 
(n=12) 2 (17%) 3 (25%) 1 (8%) 3 (25%) 3 (25%) 

Bass II 
(n=12) 0 (0%) 4 (33%) 2 (17%) 3 (25%) 3 (25%) 

Collective 
(N=50) 9 (18%) 14 (28%) 9 (18%) 10 (20%) 8 (16%) 

 
For variables of placement, percentage of participant response is indicated in parentheses. For 

section mean, standard deviation is indicated in parentheses.  

 

Participant preference for placement by Musical Experience Level. As displayed 

in Table 4.7, 4 HE participants (100%) preferred Acoustic placement exclusively. Of the 

18 MHE participants, 8 (45%) indicated preference for Experience placement, 7 (39%) 

indicated preference for Acoustic placement, and 3 (16%) indicated no preference. Of the 

22 MLE participants, 10 (46%) indicated preference for Experience placement, 8 (36%) 

indicated preference for Acoustic placement, and 4 (18%) indicated no preference. The 6 

LE participants divided their responses evenly between Acoustic placement, Experience 

placement, and no preference (33% each) with no participant indicating strong 

preferences (responses of 1 or 5) for either Acoustic or Experience placement.  
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Table 4.7  

 Placement Within Section Preference Ratings by Musical Experience Level 

Musical 
Experience 

Level 

Strong 
Acoustic Acoustic No 

Preference Experience Strong 
Experience 

High       
(n=4) 2 (50%) 2 (50%) 0 (0%) 0 (0%) 0 (0%) 

Medium High 
(n=18) 2 (11%) 5 (28%) 3 (16%) 3 (17%) 5 (28%) 

 Medium Low 
(n=22) 5 (23%) 5 (23%) 4 (18%) 5 (23%) 3 (13%) 

Low        
(n=6) 0 (0%) 2 (33%) 2 (33%) 2 (33%) 0 (0%) 

Collective 
(N=50) 9 (18%) 14 (28%) 9 (18%) 10 (20%) 8 (16%) 

 
For variables of placement, percentage of participant response is indicated in parentheses. For 

experience level mean, standard deviation is indicated in parentheses.  

 

Standard deviations for the mean responses of participants of Medium High and Medium 

Low Musical Experience were greater than for those of High and Low Musical 

Experience, with a range of nearly 1.5 points for the 5-point Likert scale.  

Sectional formation preference by Voice Part. Participant preference responses 

for sectional formations based on Voice Part are displayed in Table 4.8. Of the 12 Tenor I 

participants, 7 (58%) indicated preference for Block Sectional formation, 2 (17%) 

indicated preference for Column Sectional formation, and 3 (25%) indicated no 

preference. Of the 14 Tenor II participants, 6 (43%) indicating preference for Block and 

Column Sectional formations equally, and 2 (14%) indicated no preference.  
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Table 4.8  

 Sectional Formation Preference Ratings by Voice Part 

Voice 
Part 

Strong 
Block 

Sectional 

Block 
Sectional 

No 
Preference 

Column 
Sectional 

Strong 
Column 
Sectional 

Tenor I 
(n=12) 5 (42%) 2 (17%) 3 (25%) 1 (8%) 1 (8%) 

Tenor II 
(n=14) 4 (29%) 2 (14%) 2 (14%) 3 (21%) 3 (21%) 

Bass I 
(n=12) 2 (17%) 1 (8%) 2 (17%) 4 (33%) 3 (25%) 

Bass II 
(n=12) 2 (17%) 2 (17%) 6 (50%) 0 (0%) 2 (17%) 

Collective 
(N=50) 13 (26%) 7 (14%) 13 (26%) 8 (16%) 9 (18%) 

 
For variables of placement, percentage of participant response is indicated in parentheses. For 

section mean, standard deviation is indicated in parentheses.  

 

Of the 12 Bass I participants, 7 (58%) indicated preference for Column Sectional 

formation, 3 (25%) indicated preference for Block Sectional formation, and 2 (17%) 

indicated no preference. Of the 12 Bass II participants, 6 (50%) indicated no preference 

for either formation, 4 (33%) indicated preference for Block Sectional formation, 2 (27%) 

indicated preference for Column Sectional formation. 

Sectional formation preference by Musical Experience Level. Participant 

responses to formation in relation to Musical Experience Level are displayed in Table 

4.9. All HE participants indicated preference for Block Sectional formation exclusively 

(100%), with 3 (75%) indicating strong preference. MHE participants indicated an 
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overall preference for Block Sectional formation, with 8 (44%) indicating preference for 

Block Sectional formation, 3 (17%) indicating preference for column formation, and 7 

(39%) indicating no preference, the largest number to indicate no preference among all 

Musical Experience Levels. Of the 22 MLE participants, 8 (36%) indicated preference for 

Block Sectional formation, 10 (46%) indicated preference for Column Sectional 

formation, and 4 (18%) indicated no preference. Of the 6 LE participants, 4 (67%) 

indicated preference for Column Sectional formation and 2 participants (33%) indicated 

no preference, with no participants indicating preference for Block Sectional formation.  

 

Table 4.9  

 Sectional Formation Section Preference Ratings by Musical Experience Level 

Musical 
Experience 

Level 

Strong 
Block 

Sectional 

Block 
Sectional 

No 
Preference 

Column 
Sectional 

Strong 
Column 
Sectional 

High    
(n=4) 3 (75%) 1 (25%) 0 (0%) 0 (0%) 0 (0%) 

Medium 
High (n=18) 6 (33%) 2 (11%) 7 (39%) 2 (11%) 1 (6%) 

Medium 
Low (n=22) 4 (18%) 4 (18%) 4 (18%) 4 (18%) 6 (28%) 

Low      
(n=6) 0 (0%) 0 (0%) 2 (33%) 2 (33%) 2 (33%) 

Collective 
(N=50) 13 (26%) 7 (14%) 13 (26%) 8 (16%) 9 (18%) 

 
For variables of placement, percentage of participant response is indicated in parentheses. For 

experience level mean, standard deviation is indicated in parentheses.  
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Participants’ Preference Responses to Specific Formations  

 In question 7 of the Singer Preference Survey, participants rated their preference 

for specific formations: Acoustic-Block Formation, Acoustic-Column Formation, 

Experience-Block Formation, and Experience-Column Formation. Participants were also 

able to indicate No Preference or Multiple Preferences.  

Participant formation preference response. Collective participant responses for 

individual formations are displayed in Table 4.10. Fourteen participants (28%) indicated 

preference for Experience-Block Formation, 9 participants (18%) indicated preference for 

Acoustic-Block Formation, 7 participants (14%) indicated preference for Acoustic-

Column Formation and 7 participants (14%) indicated preference for Experience-Column 

Formation. Of the remaining 13 participants, 11 (22%) indicated multiple preferences and 

only 2 participants (4%) indicated no preference. The participants who responded with 

multiple formation preferences displayed a variety of formation combinations, which are 

displayed in Appendix N.  

 

Table 4.10  

 Collective Formation Preference Ratings 

Total 
Singers 

Acoustic 
Block 

Acoustic 
Column 

Experience 
Block  

Experience 
Column  

No 
Preference 

Multiple 
Preferences 

Collective 
(N=50) 9 (18%) 7 (14%) 14 (28%) 7 (14%) 2 (4%) 11 (22%) 
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Formation preference by Voice Part. Table 4.11 displays participants’ preference 

responses for specific formations based on Voice Part. Figure 4.1 displays results of 

participants who indicated a preference for a specific formation. Of the 12 Tenor I 

participants, 6 indicated no preference (8%) or multiple preferences (42%), and 3 (25%) 

indicated preference for Acoustic-Block Formation. Of the 14 Tenor II participants, 4 

(29%) indicated no preference or multiple preferences, 3 (21%) indicated preference for 

Acoustic-Column Formation, 3 (21%) indicated preference for Experience-Block 

Formation, and 2 each (14%) indicated preference for Experience-Column Formation and 

Acoustic-Block Formation.  

 

Table 4.11  

 Formation Preference Ratings by Voice Part 

Voice   
Part 

Acoustic 
Block 

Acoustic 
Column 

Experience 
Block  

Experience 
Column  

No 
Preference 

Multiple 
Preferences 

Tenor I 
(n=12) 3 (25%) 1 (8%) 1 (8%) 1 (8%) 1 (8%) 5 (42%) 

Tenor II 
(n=14) 2 (14%) 3 (21%) 3 (21%) 2 (14%) 1 (7%) 3 (21%) 

Bass I 
(n=12) 1 (8%) 2 (17%) 4 (33%) 3 (25%) 0 (0%) 2 (17%) 

Bass II 
(n=12) 3(25%) 1 (8%) 6 (50%) 1 (8%) 0 (0%) 1 (8%) 

Collective 
(N=50) 9 (18%) 7 (14%) 14 (28%) 7 (14%) 2 (4%) 11 (22%) 
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       Figure 4.1. Participants’ formation preference responses based on Voice Part.  

 

Of the 12 Bass I participants, 4 (33%) indicated preference for Experience-Block 

Formation, 3 (25%) indicated preference for Experience-Column Formation, 2 (17%) 

indicated preference for Acoustic-Column Formation, 1 (8%) indicated preference for 

Acoustic-Block Formation, and 2 (17%) indicated multiple preferences. Of the 12 Bass II 

participants, 6 (50%) indicated preference for Experience-Block Formation, the highest 

number of responses for one specific formation from all of the sections, with 3 (25%) 

indicating preference for Acoustic-Block Formation, and 1 (8%) indicating preference for 
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each remaining formation. Similar to Bass I participants, only one Bass II participant 

indicated no preference for a specific formation (8%).  

Formation preference by Musical Experience Level. As displayed in Table 4.12,  

of the HE participants, 2 (50%) indicated preference for Acoustic-Block Formation, and 2 

(50%) indicated multiple preferences (Acoustic- and Experience-Block Formations). 

Seven (39%) of the 18 MHE participants and 6 (27%) of the MLE participants indicated 

preference for Experience-Block Formation, with the remainder of participants displaying 

relatively equal preferences for the remaining formations. Of the 6 LE participants, 2 

(33%) indicated no preference or multiple preferences, 2 (33%) indicated preference for 

Acoustic-Column Formation, 1 (17%) indicated preference Experience-Block Formation, 

and 1 (17%) indicated preference for Experience-Column Formation. Figure 4.2 displays 

results of participants who indicated a preference for a specific formation. 

 

Table 4.12  

Formation Preference Ratings by Musical Experience Level 

Musical 
Experience 

Level 

Acoustic 
Block 

Acoustic 
Column 

Experience 
Block  

Experience 
Column  

No 
Preference 

Multiple 
Preferences 

High      
(n=4) 2 (50%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (50%) 

Medium 
High (n=18) 3 (17%) 2 (11%) 7 (39%) 2 (11%) 0 (0%) 4 (22%) 

Medium 
Low (n=22) 4 (18%) 3 (14%) 6 (27%) 4 (18%) 1 (5%) 4 (18%) 

Low       
(n=6) 0 (0%) 2 (33%) 1 (17%) 1 (17%) 1 (17%) 1 (17%) 

Collective 
(N=50) 9 7 14 7 2 1 
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     Figure 4.2. Participants’ formation preference based on Musical Experience Level.  
 

Inferential Data Analysis 

 Participants’ responses to the questions of the Singer Preference Survey were 

analyzed for significance by Voice Part and Musical Experience Level. Participants’ 

perceptual responses (Questions 1 through 4) were analyzed at the .05 level of 

significance using analysis of variance (ANOVA). As the participant population was 

rather small, Levene’s test for homogeneity of variance was performed to assure the 

validity of the ANOVA procedure. Participants’ preference responses (Questions 5 

through 7) were also analyzed at the .05 level of significance using the chi-square (χ2) 

distribution test. The decision was made not to explore the interaction between Voice Part 

and Musical Experience Level, as any significant interactions between the variables 

would be meaningless due to the relatively small size of the participant population.  
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Participant Perception of Individual Formations by Voice Part 

ANOVA analysis found two significant differences in participants’ responses to 

SOR factors based on the variable of Voice Part. Table 4.13 displays the ANOVA data 

for Acoustic-Block Formation (Question 1). For Ease of Individual Vocal Production, the 

F-test associated with the main effect for Voice Part was significant, F (3, 46) = 3.121,    

p = .035. A post hoc LSD test revealed the significant difference to be between Tenor I 

and Bass I, p = .004. However, the test for homogeneity of variance was also significant 

(p = .025), so these results must be interpreted with caution.For Ease of Individual 

Hearing Within Choir, the F-test associated with the main effect for Voice Part was 

significant, F (3, 46) = 3.458, p = .028. A post hoc LSD test revealed the significant 

difference to be between Tenor I and Bass I, p = .022, and between Tenor II and Bass I, p 

= .002. The test for homogeneity of variance was nonsignificant, p = .941, indicating 

validity of the ANOVA. Participants’ perception responses to SOR factors regarding the 

four formations in terms of Voice Part yielded no further significant findings.  

 

Table 4.13  

Significant ANOVA Results for Acoustic-Block Formation by Voice Part  

Source df MS F p 

Ease of Individual 
Vocal Production  3 2.734 3.121 .035 

Ease of Hearing 
Within Choir 3 3.458 3.306 .028 

 



94 
 

 Post hoc results for Acoustic-Block Formation (Question 1) are displayed in 

Table 4.14. For Ease of Individual Vocal Production, Tenor I participants’ favorable 

mean rating of 1.33 was significantly different from Bass I participants’ less favorable 

mean rating of 2.50. For Ease of Hearing Within Choir, the favorable mean responses of 

both Tenor I participants (1.92) and Tenor II participants (1.71) differed significantly 

from Bass I participants’ less favorable mean response (2.92). 

 

Table 4.14 

Post Hoc LSD Results for Questions 1 – 4 by Voice Part  

Block-Acoustic Formation Source of Difference p 

Ease of Individual Vocal Production  Tenor I (1.33) vs. Bass I (2.50)  .004 

Ease of Hearing Within Choir Tenor I (1.92) vs. Bass I (2.92) .022 

 Tenor II (1.71) vs. Bass I (2.92) .002 

 
Parentheses indicate mean responses of Voice Part on a 1 – 5 Likert scale, with lower numbers 

(1–2) indicating more favorable responses and higher numbers (4–5) indicating less favorable 

responses. 

 

Participant Perception of Individual Formations by Musical Experience Level 

Significant ANOVA results based on Musical Experience Level were found in 

participant’s responses for Experience-Column Formation (Question 3), as presented in 

Table 4.15. For Ease of Individual Vocal Production, the F-test associated with the main 

effect for Musical Experience Level was significant, F (3, 46) = 3.121, p = .027. A post 
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hoc LSD test revealed significant differences to be between MHE and MLE participants, 

p = .011, and MHE and LE participants, p = .041. However, the test for homogeneity of 

variance was also significant, p = .008, suggesting that the results must be interpreted 

with caution. In Ease of Hearing Within Section, the F-test associated with the main 

effect for Musical Experience Level was significant, F (3, 46) = 3.325, p = .028. The test 

for homogeneity of variance was nonsignificant, p = .188. A post hoc LSD test revealed 

significant differences to be between HE and LE participants, p = .011, and MHE and LE 

participants, p = .014. In Overall Choral Sound in Experience-Column Formation, the F-

test associated with the main effect for Musical Experience Level was significant, F (3, 

46) = 3.310, p = .028. A post hoc LSD test revealed the significant difference to be 

between HE participants and MLE participants, p = .010, HE participants and MLE 

participants, p = .031, and HE and LE participants, p = .004. The test for homogeneity of 

variance was nonsignificant, p = .464. 

 

Table 4.15  

Significant ANOVA Results Questions 1 – 4 by Musical Experience Level  

Source Df MS F p 

Experience-Block Formation 

Ease of Individual 
Vocal Production 3 2.361 3.121 .027 

Ease of Hearing 
Within Section 3 2.306 3.325 .028 

Experience-Column Formation 

Overall Choral 
Sound 3 1.775 3.310 .028 
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Post hoc tests indicated additional significance in participants’ preference 

responses to Experience-Block Formation (Question 3) where significance was not found 

through the F-test. This can occur in cases where very low but nonsignificant probability 

values result from the ANOVA because the LSD post hoc test is less discriminating than 

many other post hoc tests assessments. For Ease of Hearing Within Choir, while the      

F-test was nonsignificant, p = .053, a post hoc LSD test found a significant difference 

between HE and LE participants, p = .019, and between MHE and LE participants,  

p = .031. The test of homogeneity of variance was nonsignificant, p = .494. For Overall 

Choral Sound for Experience-Block Formation, while the F-test was nonsignificant,  

p = .061, a post hoc LSD test found significant difference between MHE and MLE 

participants, p = .022, and between MHE and MLE participants, p = .029. The test of 

homogeneity of variance was nonsignificant, p = .447. Because significance was not 

found in the original F-test, these post hoc indications of significance must be considered 

cautiously.  

Post hoc results for participants’ perceptual ratings of the four formations are 

found in Table 4.16. In Experience-Block Formation, significant differences were found 

in participants’ responses to all SOR factors. For Ease of Individual Vocal Production, 

the favorable mean rating of MHE participants (1.33) was significantly different than the 

less favorable rating of MLE participants (2.05) and LE participants (2.08). As the test 

for homogeneity of variance was significant, this difference must be considered with 

caution. For Ease of Hearing Within Section, LE participants’ less favorable mean 

response (2.67) was significantly different than the favorable responses of HE 

participants (1.25) and MHE participants (1.67). For Ease of Hearing Within Choir, LE 
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participants’ mean rating (2.50) was significantly less favorable than the responses of HE 

participants (1.25) and MHE participants (1.67). For Overall Choral Sound, MHE 

participants’ mean response (1.50) was significantly more favorable than MLE 

participants (2.09) and LE participants (2.33).  

 

Table 4.16 

Post Hoc LSD Results for Questions 1 – 4 by Musical Experience Level  

SOR Variable Source of Difference p 

Experience-Block Formation 

Ease of Individual Vocal Production  MHE (1.33) vs. MLE (2.05)  .011 

 MHE (1.33) vs. LE (2.08) .041 

Ease of Hearing Within Section HE (1.25) vs. LE (2.67) .011 

 MHE (1.67) vs. LE (2.67) .014 

Ease of Hearing Within Choir* HE (1.25) vs. LE (2.50)  .019 

 MHE (1.67) vs. LE (2.50) .031 

Overall Choral Sound* MHE (1.50) vs. MLE (2.09) .022 

 MHE (1.50) vs. LE (2.33) .029 

Experience-Column Formation 

Ease of Individual Vocal Production  HE (2.75) vs. MHE (1.67)  .010 

 HE (2.75) vs. MLE (1.86) .031 

 HE (2.75) vs. LE (1.33) .004 
 
* indicates overall significance not found in ANOVA test results. 

Parentheses indicate mean responses of section on a 1 – 5 Likert scale, with lower numbers (1 – 

2) indicating a more favorable response and higher numbers (4 – 5) indicating a less favorable 

response.  
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Participants’ Preference Responses by Voice Part and Musical Experience Level  

 Regarding the variable of placement within sections (Question 5), participants’ 

responses were analyzed by their preference for Acoustic placement (responses of 1 and 

2), Experience placement (responses of 4 and 5), and no preference (response of 3). 

Regarding the variable of sectional formation (Question 6), participants’ responses were 

analyzed by their preference for Block Sectional formation (responses of 1 and 2), 

Column Sectional formation (responses of 4 and 5), and no preference (response of 3).  

The results of chi-square analysis for Question 5 yielded no significant results by Voice 

Part or Musical Experience Level. No significance was found in Question 6 in terms of 

Voice Part; however for the variable of Musical Experience Level, the chi-square test was 

significant, χ2 (1, N = 50) = 16.815, p = .010.  

Several notable differences may be observed between the expected response 

distribution for Question 6 and the observed participants’ responses based on their 

Musical Experience Level (Table 4.18). The total number of HE participants indicated 

preference for Block Sectional formation (100%), which was significantly different than 

the expected response distribution where Block and Column Sectional formations were 

preferred equally (37.5% each). LE participants indicated a preference response for 

Column Sectional formation (66%) over Block Sectional formation (0%), which was 

significantly different than the expected responses for Column Sectional formation (36%) 

and Block Sectional formation (38%). MHE participants also responded differently in 

their response to Column Sectional formation, with only 17% of participants indicating 

preference, as opposed to the expected response (36%). MLE participants did not indicate 

notably significant preferences for Block or Column Sectional formation.    
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Table 4.17 

Observed and Expected Results for Question 6 by Musical Experience Level 
 

Musical Experience Level Block Sectional 
Formation  

No 
Preference 

Column 
Sectional 

Formation 
Total 

High     
Experience 

Expected  1.5 (37.5%)  1.0 (25%) 1.5 (37.5%) 4
Observed 4 (100%) 0 (0%) 0 (0%) 4

Medium High 
Experience 

Expected 6.8 (38%) 4.7 (26%) 6.5 (36%) 18
Observed 8 (44%) 7 (39%) 3 (17%) 18

Medium Low 
Experience 

Expected  8.4 (38%) 5.7 (26%) 7.9 (36%) 22
Observed 8 (36%) 4 (18%) 10 (46%) 22

Low     
Experience 

Expected 2.3 (38%)  1.6 (26%) 2.2 (36%) 6
Observed 0 (0%) 2 (33%)  4 (67%) 6

Total Count 19 13 18 50 

 

 

The responses of participants who indicated a preference for a specific formation 

were analyzed for significance using the chi-square test. Participant responses to 

Question 7 yielded no significant results in regard to Voice Part and Musical Experience 

Level. 

Chapter Summary 

In Questions 1-4 of the Singer Preference Survey, participants rated their 

experience of four different ensemble formations immediately after having sung in the 

formations. After having performed in all four formations and completed Questions 1-4, 

the participants rated their preferences of two variables (placement within section and 

sectional formations) and preference for specific formations. Participants’ responses were 
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divided into categories by Voice Part and Musical Experience Level and analyzed for 

significance.  

 For questions 1-4, participants rated their experience on a 1-5 point Likert scale, 

with 1 indicating the most positive response (great ease or best choral sound) and 5 

indicating the most negative response (great difficulty or worst sound). The mean 

responses for participants for all questions fell between 1 and 3, with only a few 

responses of 4 and even fewer responses of 5. In mean participant response by section, 

Tenor I participants gave the highest mean response to Acoustic-Block Formation and 

Tenor II participants gave the highest mean response to Experience-Block Formation, 

while Bass I and II participants each gave the highest mean response to Experience-

Column Formation. In terms of Musical Experience Level, HE participants gave the 

highest mean response to Acoustic-Block Formation, MHE participants gave the highest 

mean response to Experience-Block Formation, and MLE and LE participants both gave 

the highest mean response to Experience-Column Formation.  

For Questions 5 and 6, participants rated their preference on a 1-5 point Likert 

scale for preference of the individual variables of the experiment: placement within 

sections (Acoustic versus Musical Experience placement) and sectional formations 

(Block versus Column Sectional formations). In terms of placement within sections, the 

larger percentage of Tenor I and II participants preferred Acoustic Placement over 

Experience placement, while the larger percentage of Bass I and II participants preferred 

Experience placement over Acoustic placement. For placement within sections in terms 

of Musical Experience Level, only HE participants indicated a preference for Acoustic 

placement over Experience placement; participants of other Musical Experience Levels 
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indicated a generally neutral rating in their mean responses. In terms of sectional 

formation preference, a higher percentage of Tenor I participants preferred Block 

Sectional formation over Column Sectional formation, and while a higher percentage of 

Bass I participants preferred Column Sectional formation over Block Sectional 

formation. Participants preference responses for sectional formation in terms of Musical 

Experience level indicated that a high percentage of HE participants preferred Block 

sectional formation, while a high percentage of LE participants preferred Column 

Sectional formation. Participants’ preferences for each of the formations found in 

Question 7 were widely dispersed in general and by category of Voice Part and Musical 

Experience Level.  

 Regarding participant perception and preference responses for the four formations 

employed in the experiment, ANOVA analysis found significance in several instances. 

For the variable of Voice Part, ANOVA analysis found significance in Ease of Individual 

Vocal Production and Ease of Hearing Within Choir for Acoustic-Block Formation. A 

post hoc LSD test revealed significant differences between Tenor I and Bass I for Ease of 

Individual Vocal Production and between Bass I participants and Tenor I and Tenor II 

participants for Ease of Hearing Within Choir. For Experience-Block Formation, 

ANOVA analysis found significance in Ease of Vocal Production between MHE 

participants and MLE and LE participants and in Ease of Hearing Within Section 

between HE participants and MHE participants and LE participants. Post hoc analysis 

also found significance in Ease of Hearing Within Choir, between LE participants and 

HE and MHE participants, and in Overall Choral Sound, between MHE participants and 

MLE and LE participants.  
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Chi-square analysis did not find significance in participants’ preference responses 

for placement within sections by Voice Part or Musical Experience Level. Significance 

was found in participants’ preference responses to sectional formation by Musical 

Experience Level, with HE participants indicating preference for Block Sectional 

formation and LE participants indicating preference for Column Sectional formation. 

Participant responses to Question 7 yielded no significant results with regard to Voice 

Part and Musical Experience Level.  



CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS  
 
 
 

In his preface to Psalmes, Sonets, and Songes, William Byrd stated: 

There is not any Musicke of Instruments whatsoever comparable to that which is 

made of the voices of Men, where the voices are good, and the same well sorted 

and ordered. (Byrd, 1965, p.vii) 

An implication from this quote may be that there is great benefit for singers to be placed 

in an appropriate order. This philosophy has certainly been championed in a majority of 

choral conducting and methods texts, many of which denote the positive results for 

implementing certain formations over others. However, with the exception of a few 

studies (Lambson, 1961; Tocheff, 1990; Daugherty, 1996 & 2003; Ekholm, 2000; 

Aspaas, McCrea, Morris, & Fowler, 2004), sectional formation has not been explored in 

research. Also, in the majority of studies only two types of formations were studied: 

Mixed formation and Sectional formation. In Tocheff’s study, singers indicated 

preference for mixed over sectional formation, and Aspaas et al. found that women 

singers indicated preference for Block Sectional formation and male singers indicated 

preference for Column Sectional formation. 
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In many studies, singers of high musical experience were used, and in many cases 

significance was found in the responses of singers for specific placements and 

formations. Other studies employed intact ensembles, but in these cases, the music was 

mastered well before the study. From these studies, the implication may be drawn that 

singer placement is an important consideration for the performance setting but may not 

necessarily be so for the rehearsal environment. Only Daugherty (2003) has studied 

singer formations in terms of men’s and women’s ensembles. In this study, musicians of 

high musical experience were recruited to sing in mixed- and gender-specific ensembles 

and their responses may not reflect the “real world” situation of men’s choral ensembles 

where musical experience levels are more varied.  

The purpose of this study was to assess male choristers’ perception of and 

preference for four different choral formations based on individual singer placement 

within sections (Acoustic versus Musical Experience placement) and placement of 

sections within the ensemble (Column versus Block Sectional formation). In contrast to 

previous research, the performances of the ensemble were not rated by auditors but solely 

by the singers themselves. Musical Experience was not only a factor in creating ensemble 

formations but for data analysis as well, to determine whether singer perception and 

preference responses were similar to previous studies where participants’ Musical 

Experience Levels were not taken into account. Subjects were categorized by two 

variables: Voice Part and Musical Experience Level. For Musical Experience Level, 

subjects were categorized into levels of High Experience (HE), Medium High Experience 

(MHE), Medium Low Experience (MLE), and Low Experience (LE).  
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Conclusions  

Conclusions for each of the research questions are presented below based on the 

analysis of the data. Singer perception is discussed in terms of responses to the first four 

questions of the Singer Preference Survey, where they rated the four formations based on 

SOR factors. Singer preference is discussed in terms of the two placement variables: 

Acoustic versus Experience placement, determined in Question 5 of the survey, and 

Block versus Column Sectional formation, determined in Question 6 of the survey.  

Research Question 1: Singer Preference for Placement within Sections 

In terms of singer preferences for the variable of placement within sections, 

participant responses for the two variables were divided relatively equally, with 23 

favoring Acoustic placement, 18 favoring Experience placement, and 9 indicating no 

preference. From these results, it is clear that the participant group as a whole did not 

prefer one specific type of placement. Further analysis of the data revealed that the 

participants did not show preferences for placement within sections based on Voice Part 

or Musical Experience Level.  

Research Question 2: Singer Preference for Sectional Formations 

 When rating their preferences for formations, the participant group was also 

relatively evenly divided, with 20 singers favoring Block Sectional formation and 17 

singers favoring Column Sectional formation. Thirteen of the singers, representing over 

25% of the participant population, indicated no specific preference for either formation.  

In terms of Voice Part, no significant difference was found between the sections of the 

male chorus. Singers of differing Musical Experience Levels indicated a significant 

difference in preference for the two sectional formations. HE singers’ preference for 
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Block Sectional formation differed from the expected response, as did the LE singers’ 

preference for Column Sectional formation. Likewise, MHE singers’ preference response 

for Column Sectional formation was lower than was expected. Musical Experience Level 

clearly impacted the singer’s preference for certain formations, with implications that 

more highly experienced singers preferred Block Sectional formation and singers of 

lesser experience preferred Column Sectional formation.   

Research Question 3: Singer Perception and Preference by Voice Part 

While the participant population’s responses were relatively evenly distributed, 

results indicate that specific voice parts responded differently in several instances. In 

terms of singer perception of Acoustic-Block formation, Tenor I singers rated Ease of 

Individual Vocal Production more favorably than did Bass I participants, and Tenor I and 

Tenor II singers rated their Ease of Hearing Within Choir more favorably than did the 

Bass I singers. While it was not found to be statistically significant, Bass II singers also 

rated Ease of Hearing Within Choir in the Acoustic-Block formation least favorably in 

relation to the other formations. In their perceptual ratings of all formations, Tenor I and 

II subjects gave Acoustic-Block and Experience-Block Formations the highest favorable 

response, while Bass I and II both gave Experience-Column Formation their most 

favorable mean response. These rating differences suggest that the SOR variables may 

play a role in singer perception for the individual formations, and imply that Tenor 

singers may favor Block Sectional formation and Bass singers may not. Although their 

preference for rating for placement within sections was not found to be significantly 

different than Tenor singers, 50% of Bass I and Bass II singers indicated preference for 

Experience placement, as opposed to 42% of Bass I and 33% of Bass II singers, who 
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indicated preference for Acoustic Placement. Basses of both sections also rated 

Experience-Column and Experience-Block more favorably than the other two formations, 

although not at a significant level, implying that Bass singers may prefer Experience 

placement. 

Research Question 4: Singer Perception and Preference by Musical Experience Level 

 Participants indicated significant differences for their perceptions of the 

formations and preferences for placement variables based on their Musical Experience 

Level. In terms of singer perception responses for the four formations, Experience-

Column Formation yielded the most significant differences. Singers of MHE rated their 

Ease of Individual Vocal Production more favorably than did MLE and LE singers, and 

singers of HE and MHE rated Ease of Hearing Within Section and their Ease of Hearing 

Within Choir more favorably than did LE singers. In terms of the Overall Choral Sound, 

singers of MHE responded more favorably to Experience-Block Formation than did 

singers of MLE and LE. In each case, LE participants ranked Experience-Block 

Formation as significantly less favorable than participants of other Musical Experience 

Levels. This corresponds to LE participants’ rating of Experience-Column Formation 

with the lowest mean score of all of the formations, while MHE participants ranked it 

highest in mean response and HE ranked it second highest. Musical Experience Level 

clearly had an impact on how participants responded to Experience-Block formation. 

More highly experienced singers favored this formation, where they were placed 

centrally within the choir by other highly experienced singers. Singers of lower Musical 

Experience did not favor Experience-Block formation, although they did rate Experience-

Column Formation with their most favorable response.  
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 HE participants also indicated significant differences in their perceptions of SOR 

factors in two other formations. For the SOR factor of Overall Choral Sound, HE 

participants rated Acoustic-Block Formation more favorably than MLE participants and 

Acoustic-Column Formation less favorably than the singers of all other Experience 

Levels. These responses correspond to HE participants’ overall perceptual ratings for the 

four formations, where they rated Acoustic-Block Formation most favorably and 

Acoustic-Column Formation least favorably. With their highly favorable perceptual 

ratings of the two formations that employed Block Sectional formation and their highly 

unfavorable ratings of the formations that favored Column Sectional formation, there is 

strong evidence from perceptual responses alone that highly experienced singers favor 

Block Sectional formation as compared to singers of lower Musical Experience Levels.    

Participants’ sectional formation preferences correspond with their perceptual 

responses for the four formations in terms of Musical Experience Level. More highly 

experienced singers preferred Block Sectional over Column Sectional formation, which is 

reflected in HE and MHE singers’ favorable ratings of Experience-Block Formation and 

HE participants’ favorable rating of Acoustic-Block Formation. Likewise, the singers of 

LE indicated preference for Column Sectional formation, which corresponds to their 

favorable perceptual rating of Experience-Column Formation and low ratings of 

Experience-Block Formation.  

Research Question 5: Singer Perception and Preference by Voice Part and Musical 

Experience Level 

 Following an initial analysis of the data, it was determined that exploring the 

interaction between Voice Part and Musical Experience Level was inappropriate due to 
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the small cell sizes resulting from interactive analysis. Perhaps with a larger participant 

population the interaction of Voice Part and Musical Experience Level could be explored 

further.   

Research Question 6: Comparison of Results with Previous Research 

 The majority of research on singer placement, including the studies of Lambson 

(1961), and Ekholm (2000), has focused on auditor perception of the choral sound 

resulting from performance in different choral formations. Research by Tocheff (1990), 

Daugherty (1996), and Aspaas et al. (2004) has focused on auditor perception but has 

documented singer perception as well. Tocheff’s study generally compared Block 

Sectional formation to Mixed formation, with singers indicating preference for Mixed 

formation when performing music of all textures and style periods. Tocheff’s ensembles 

were university choruses who had learned the music previously. Daugherty was one of 

the first to investigate Musical Experience Level in his research, followed by Ekholm and 

Aspaas et al., but it was in terms of auditor, and not singer, perception. While Daugherty 

(2003) did conduct research with male chorus, his primary concern was spacing and not 

formation.  

Sectional formation. Research by Aspaas et al. (2004) corresponds most closely 

with the findings of this study. Aspaas et al. also used intact university ensembles and 

measured perception and preferences for specific formations. The participant group used 

in the experiment was a mixed group, and higher voices (soprano and alto) indicated 

preference for Block Sectional formation while lower voices (tenor and bass) indicated 

preference for Column Sectional formation. 
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In contrast to the research of Aspaas et al., not all male subjects in the current 

study indicated preference for column formation. In their perceptual responses for Block 

versus Column Sectional formations, Tenor singers indicated a preference for Block-

Acoustic formation over Bass I participants, who preferred Column Sectional formation. 

The responses of Bass II subjects were not as clearly defined, and, although they rated 

Experience-Column Formation most favorably in their perceptual responses, half of the 

section indicated no preference for Block or Column Sectional formation.  

Musical experience or ability. Previous perceptual research has identified musical 

experience or training as a factor, but only in terms of the auditor. Daugherty (1996) and 

Ford (2003) found that preference ratings for spacing and singing mode, respectively, did 

not vary based on Musical Experience Level. Ekholm (2000) found that music 

specialization affected auditor response, with choral conductors preferring blended 

singing mode, while voice teachers and non-choral musicians indicated no specific 

preference for singing mode. In terms of singer placement, Daugherty (1996) found no 

strong agreement among auditors regardless of experience level. Lambson (1961) and 

Tocheff (1990) recruited auditors who were clarified as specialists in the field of choral 

music, while Ford (2003) studied auditor responses of university students who were 

either musically experienced or musically inexperienced. While Aspaas et al. (2004) 

studied formation from the singers’ standpoint, Musical Experience Level was not a 

variable in the study.  

 Results of the current study indicate that Musical Experience Level does play a 

significant role in the perception and preference of singers for placement within the 

ensemble. Specifically, singers of higher experience preferred Block Sectional formation 
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over Column Sectional formation. Singers were less clear in their preference of 

placement within section, although there was some indication that acoustic placement 

was preferred more highly experienced singers.  

Implications 

 The results of the current study have strong implications for choirs and for choral 

conductors. These implications may be seen in relation to two primary variables of the 

experiment: implications for singers in male choral ensembles, and implications for the 

singer based on Musical Experience Level. These implications were further highlighted 

by comments from participants of the study. The participants’ comments provide the 

opportunity to highlight these implications as well as reflect on other factors that might 

have affected singer perception during the experiment.  

The Male Chorus 

Research by Aspaas et al. (2004) revealed that higher voices (soprano and alto) 

indicated preference for Block Sectional formation and lower voices (tenor and bass) 

indicated preference for Column Sectional formation. As no research on singer placement 

had previously been conducted with gender-specific ensembles, there were several 

possibilities regarding the way the male chorus might respond. Based on the different 

responses of Tenor I and Bass I singers for formation, the results of this study generally 

followed the model of high voices (tenors) indicating preference for Block Sectional 

formation and low voices (basses) indicating preference for Column Sectional formation. 

 Given that the participants indicated preferences similar to that of a mixed chorus, 

the results of this study may hold implications for all types of ensembles, such as 

women’s choruses or treble choirs. With higher voice parts indicating a different 
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formation preference than lower voice parts, decisions would ultimately have to be made 

to accommodate the ensemble, including possibly compromising certain voice parts to 

the benefit of others. Perhaps conductors could experiment with the combination of 

formations to create a hybrid of Block and Column Sectional formations, much like that 

used by the Robert Shaw Chorale (see Figure 2.1c), where lower voices are in Column 

Sectional formation and higher voices are in Block Sectional formation. This hybrid 

formation might allow for the best perceptual experience for all voice parts in the 

ensemble while still allowing for the sections to maintain their individual identity. 

Musical Experience Level 

In previous research that included Musical Experience as a factor, the majority of 

the performing groups consisted of select vocal ensembles or involved the recruitment of 

highly experienced singers, and the focus of the research was auditor and not singer 

perception. Certain studies documented the performers’ perceptions of and preference for 

certain placement issues, such as formation (Tocheff, 1990; Aspaas et al., 2004) or 

spacing (Daugherty, 1996, 2003), but in the majority of cases, the participants who were 

selected were highly experienced in choral singing. These studies found that singers 

indicated specific preferences for formation, but did not explore if singers of lower 

Musical Experience Levels might respond similarly to the same experiment.  

The current study supported the findings of Aspaas et al., that singers of high 

Musical Experience Levels are able to indicate specific preferences for certain formations 

over others. In this study, preference of HE singers was found to be significantly different 

than the preferences of singers of lower Musical Experience Levels. Furthermore, while 

the majority of subjects showed consistency in the rating of their perceptions and 
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preferences for formations, HE singers did so at a significant level, as is indicated in their 

favorable perception responses for Acoustic-Block and Experience-Block Formation, 

which were significantly different than singers of lower Musical Experience Levels. 

Table 5.1 displays the perceptual ratings and preference response of HE singers for the 

four formations of the study. For their perceptual rating, subjects responded to a 1-5 

Likert scale, with 1 indicating the highest favorable response and 5 indicating the lowest 

favorable response. HE participants provided the highest favorable rating for their 

perceptual experience of Acoustic-Block Formation, with a mean response of 1.25, 

indicating a very favorable rating. Their second highest rating was for Experience-Block 

Formation, which also was rated very favorably, with a mean rating of 1.37. These 

formations share the common variable of Block Sectional formation, and such high 

ratings would suggest a preference for Block Sectional over Column Sectional formation. 

This was indeed the case, as the total number of HE singers (100%) indicated preference 

for Block Sectional formation over Column Sectional. HE singers were also consistent in 

perception and preference in their rating of the four formations, with all HE singers 

indicating preference for Acoustic-Block Sectional formation or for Acoustic-Block 

Sectional and Experience-Block Sectional formations equally. While the perception and 

preference ratings of singers from different Musical Experience Levels were not always 

found to be significant, participants were relatively consistent between their perceptual 

and preference responses for the placement variables regardless of Musical Experience.  
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Table 5.1  
 
HE Participants’ Mean Perceptual and Preference Ratings for Formation 
  

 

Musical 
Experience 

Level 

Perceptual Rating Preference 

Acoustic 
Block 

Experience 
Column  

Acoustic 
Column 

Experience 
Block 

Block vs. 
Column 

HE 1.25 (.500) 
 

 2.12 (.722) 
 

 2.69 (.657) 
 

 1.37 (.144) 
 

Block (100%) 
      

Perceptual Ratings are based upon a 5-point Likert scale, with lower scores indicating more 

favorable responses and higher scores indicating a less favorable response.  

  

Participants’ responses to this study support the claim that Musical Experience 

plays an important role for singer perception in the choral setting. One factor that may 

have contributed to this was the choice to use a musical example that was unknown to the 

participants and allow only a short time for them to learn their parts. One participant’s 

comment from the Singer Preference Survey supported this idea, indicating that 

performance repetition affected his ratings of the different formations:  

The more we sang, the more comfortable I got, really not the arrangements. Most 

comfortable the last time because we sang it more. The more you sang the better 

you got.  

This participant was ranked as LE, which indicates that repetition of the musical example 

may have been a factor in more favorable perceptual ratings by those with lower musical 

experience for the formations performed last in the experiment.  

 If familiarity of the music being rehearsed is a factor in singer perception and 

preference, the conductor may wish to make decisions of formation based on the different 
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stages of preparation and the experience level of the singer. Results from this study 

indicate that more highly experienced singers prefer Block Sectional formation, while 

singers of lower musical experience prefer Column Sectional formation. Therefore, for 

more select ensembles with higher Musical Experience Levels, Block Sectional 

formation may be ideal, and for ensembles of lower Musical Experience Levels, Column 

Sectional formation may be preferable. For ensembles with a wide variety of Musical 

Experience Levels, it may be advantageous during beginning rehearsals where the 

majority of music is being learned to employ Column Sectional formation and, after the 

music has been learned to a satisfactory level, employ Block Sectional formation. 

Placement within Section 

 While singers found certain formations more favorable in their perceptual 

responses, they did not indicate a significant preference for Acoustic or Experience 

placement based on Voice Part or Musical Experience Level. The implication may be 

drawn that the differences among singer preferences for placement based on Experience 

or Acoustic principles are not as significant as have been thought. It is particularly 

interesting to note that Experience placement was not significantly preferred by those of 

any experience level. It may be argued that conductors who place more experienced 

singers at strategic points within the ensemble do so for the benefit of the singers with 

lower musical experience. This is somewhat reflected by the perceptual ratings of the 

sections, where subjects of MLE and LE rated Experience-Column Formation most 

favorably. However, MHE singers also rated the two formations with Experience 

placement as a common factor most favorably, with HE singers solely rating Acoustic-

Block formation most favorably. Interestingly, HE singers also rated Acoustic-Column 
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formation least favorably of all of the formations, implying HE singers were perhaps 

impacted more by sectional formation than by the type of placement within the section.  

The lack of a significant preference for Acoustic or Experience placement within 

section holds strong implications for those who advocate or implement specific singer 

placements within sections. Specifically, placement of singers within sections may not be 

as important as is thought by many conductors. However, the relatively small ensemble 

sizes in this study may have affected the participants’ experiences. As the number of 

singers within the sections was small between the two choirs, with some sections 

consisting of 5 singers and the largest section containing 9, the singers were never very 

far away from all other singers in their section. Perhaps in future studies with larger choir 

populations, placement within sections based on Acoustic or Experience principles may 

be found to influence singer perception at a significant level.  

Other Influential Factors on Singer Perception  

 Several other factors may be involved in the singers’ responses to the different 

formations. One participant noted preference for certain formations based on riser 

placement:  

I preferred the acoustic arrangement, but it is more of a product of where I was 

placed in relation to front and back or on the far corner, no matter the 

arrangement. It was much easier, and I preferred when there were voices behind 

me.  

While this may have to do with formation, it indicates that placement on rows may also 

be a consideration. Daugherty (1996) found this to be so, with singers on different rows 

indicating contrasting preferences for placement and spacing. Ternström (1991) also 
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found that singers’ SOR levels were affected based on their riser placement. Future 

research may explore not only singer placement in terms of formations but how riser 

placement may affect the individual singer as well as the interaction between sections of 

the ensemble. 

 In terms of singing mode, one participant stated the following: “Personally I sang 

more soloistically in IV but I blended in I and II.” This participant was of MHE and had 

enough singing experience to recognize differences in singing mode. For formation 

preference, the participant responded with multiple preferences for Acoustic-Block and 

Experience-Column Formations, further indicating that singing mode affected this 

participant more strongly than the variables of placement and formation, since these two 

formations share no common factors. 

Another participant stated that his formation perception and preference was based 

on the formation in which his choir regularly rehearsed and performed, stating “I think 

that I preferred Column Sectional placement mostly because that is how we normally 

sing.” While this may be the case, none of the formations used for the experiment were 

specifically employed by either choir. While Choir 1 regularly rehearsed and performed 

in Column Sectional formation, the sections were not placed in the same order as was 

used in this experiment. Choir 2 normally sang in two rows employing Block Sectional 

formation, with all tenors in the front row and all basses in the back row. Therefore, 

while certain formations might have been familiar, none of them were identical to the 

formations used in the experiment. Still, familiarity may have influenced certain 

participants’ responses.  
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Recommendations for Further Research 

The current study has provided the opportunity not only to present current 

findings but also note ways in which future research might be further refined. For this 

experiment, participants rated their perception of the formations based on specific SOR 

factors. Results indicated that these SOR factors might be indicators of preference, 

especially for subjects of higher experience levels. It is interesting to note that Musical 

Experience Level seemed to be a more consistent factor in singer preference than Voice 

Part.  

The current study may also indicate that, for choral ensembles of mixed Musical 

Experience Levels, singer formation is not as important a factor in the rehearsal as it may 

be for performance. This is supported in Lesley’s (1999) survey of choral directors who 

indicated that they used a different choral formation in performance than in rehearsal. 

Conducting the same experiment where the music has already been mastered may yield 

different results.  

 Another consideration that relates to the current study is how to best explore the 

variable of musical ability, experience, or musicianship. Previous research had 

established criteria for determining Musical Experience Level for auditors in terms of 

choral, vocal, and general musical experience. For the current study, Musical Experience 

Level was applied to the participants based largely on years of solo and ensemble 

experience as well as participants’ self-rating of their ability to sight-read and identify 

certain elements of music. Certainly other methods may be devised to study this variable 

or confirm that the method used here was an effective tool of measurement. Another 

approach may be to employ ability assessment as a variable. Many collegiate Schools or 
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Departments of Music require student assessments based on several factors, including 

vocal quality, intonation, music reading ability (pitch and rhythm), and aural recall 

exercises. Perhaps this or other methods that explore ability, experience, or musicianship 

may be used for future research. 

 A final consideration involves the size and type of the participant population. 

While significance was found throughout the study for specific variables, the size of the 

participant group did result in some analytical challenges. Homogeneity of variance was 

an issue for several tests, and the interaction of Musical Experience Level and Voice Part 

was not able to be explored. Also, the factor of Musical Experience is an important one to 

explore in many different types of ensembles outside the scope of this study, including 

mixed and women’s ensembles and ensembles of differing ages and experience levels, all 

of which will contribute to a better understanding of the phenomenon of choral singing. 

Clearly the impact of singer placement on individual perception in the choral setting is an 

important issue for conductors, pedagogues, and the singers themselves. While it is hoped 

that this study helps shed light on the subject, future research will be of great benefit for 

all who are involved in the making of choral music.   

Chapter Summary 

The purpose of this study was to assess male choristers’ perception of and 

preference for four different choral formations based on individual singer placement 

within sections (Acoustic versus Musical Experience placement) and placement of 

sections within the ensemble (Column versus Block Sectional formation). From the data 

analysis of participants’ responses to the Singer Preference Survey, conclusions were 

drawn based on the research questions posited for the experiment, and implications based 
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on these conclusions were considered. Finally, recommendations were made for 

consideration of further research into the topic of singer placement within the choral 

ensemble.  

In terms of Voice Part, Tenor I singers indicated favorable perceptual responses 

for Block-Acoustic formation, while Bass I singers indicated significantly less favorable 

perceptual responses for Column Sectional formation. Tenor II singers also indicated a 

significantly favorable perceptual response for Acoustic-Block Formation over Bass I 

singers for the SOR factor of Ease of Hearing Within Choir. These significant responses 

indicate that the formation preferences of tenor and bass singers may correspond to the 

preferences of mixed choruses as determined by Aspaas, McCrea, Morris, and Fowler 

(2004), where higher voices prefer Block Sectional formation and lower voices prefer 

Column Sectional formation.   

It was also determined that Musical Experience Level was an important factor in 

determining singer perception in the choral ensemble. In this experiment, singers with 

higher Musical Experience Levels indicated preference for Block Sectional formation, 

arguably due to their placement with other musically experienced singers and where they 

could hear the other voice parts more easily. Musical Experience preference may have 

had to do with the comfortability level of the singers with the musical excerpt, since all 

singers had only had a limited time to learn the music for the experiment. This study also 

found that, in terms of Musical Experience Level, singer perception differs from auditor 

perception, as found in Daugherty (1996) and Ford (2003), where auditors showed no 

significant difference in perception of observed choral sounds in terms of spacing and 

singing mode based on their Musical Experience Level. However, the current research 
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did seem to correspond with the findings of Aspaas et al. (2004) that highly experienced 

singers were able to indicate significant preferences with respect to sectional formations.  

Participant preference for placement within sections and sectional formation was not 

found to be significant, possibly indicating that this type of placement does not impact 

the singer’s perception of the choral setting as much as has been thought by many choral 

conductors and pedagogues.  

 In terms of future research, it would be advantageous to further explore the 

variables studied here with a larger participant population in an effort to confirm the 

conclusions of the current study and explore the interaction of the variables of Voice Part 

and Musical Experience Level. It would also be interesting to study the same variables 

where participants had fully learned the musical example before the experiment, thereby 

investigating whether preferences would differ based on the level of music mastery. 

Finally, the variables of this study could be explored with ensembles of different 

participant populations, such as mixed or women’s ensembles. Future studies may also 

include participants of varying ages to determine if Musical Experience Levels are 

significant beyond the higher education setting. Continued research exploring the nature 

of individual singer perception in the choral setting will provide a better understanding of 

the nature of singers’ individual vocal production when combined in ensemble, thus 

allowing for more fulfilling musical experiences for singers, conductors, and all who 

participate in choral music. 
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Singer Placement in the Male Choral Ensemble 
 

This study involves research into the nature of singer placement within a male 
chorus. Subjects will complete a pre-survey and take part in a musicianship assessment 
that will take approximately 10 minutes.  Students will participate in an experiment that 
will take place over a two-hour period.  

 
Purpose of the Study  

The purpose of this study is to determine the preference of singers in a male 
chorus for certain placement within and between sections based upon four criteria: how 
aware they were of their own sound, how aware they were of the sound of other singers, 
their perceived ease of vocal production, and how they felt about overall ensemble sound.   

 
Rationale 

Singers’ perception of success is vital to the performance experience and the 
effectiveness of the ensemble as a whole.  Seating arrangement may be a key factor not 
only in determining the choral sound but in creating a sense of individual freedom in 
vocal production.  Significantly, almost all research on the subject involves upper level 
mixed chorus members, comprising of either graduate student singers or upper-level 
undergraduates in a mixed male and female) setting and therefore has ignored gender-
specific ensembles such as the men’s chorus.   
 

Procedure 
For the experiment, subjects will be placed into choral formations based upon 

four different variables: acoustic and experience placement within sections, and block 
sectional and column sectional formations.  In an initial meeting, students will complete a 
pre-survey to determine their level of musical experience and will undergo a 
musicianship test that involves sight singing and tonal memory. The first phase of the 
experiment will involve an initial warm up of the voices, a brief introduction of the piece 
with all singers, and sessions of note learning and singer placement. After both groups 
have been placed acoustically and had opportunity to learn the musical example further, 
the entire chorus will sing the musical example in each of the different formations. 
Subjects will record their experiences by completing Survey 2, which will be collected 
immediately upon the subject’s completion and sealed for confidentiality. 

 
Respect for Persons 

 Participation in this study is voluntary. No one will be included in the study 
without informed consent. Consent may be withdrawn at any time without penalty or loss 
of benefits gained from the study. 
 

Benefits and Risks 
 Subjects involved in this research will benefit by contributing to the 
understanding of choral blend and its importance to the male chorus and vocal health in 
general.  The risks involved in this research are minimal.  The researcher will attend to 
issues of vocal health and fatigue by providing regular breaks throughout the experiment.   
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Confidentiality 
 In an effort to protect the privacy of the individual and institution, no actual 
names will be reported with the project. Data generated will be interpreted using 
quantitative methods. Once reviewed and approved by the interviewee, portions of 
individual surveys transcript may be quoted in the body of the research paper. All notes 
from the surveys and experiment will be kept secure by the researcher and available only 
to the parties involved in the specific observation. 
 

Accuracy 
Completed surveys will be available to those participants for their review. If the 
participants feel statements made do not accurately reflect their views, changes will be 
made to accurately reflect the views of participants. 
 
If you have any questions or concerns regarding your rights as a research participant, 
contact Melanie L. Morris, Coordinator of Research Compliance, Office of Academic 
Research and Sponsored Programs, Ball State University, Muncie, IN 47306, (765) 285-
5070, irb@bsu.edu.”) 
 
Any questions about the research or any research related injury may be directed to 
Michael C. Lister (information listed below) 
 
 
I have read the above and consent to my participation in the study. 
 
 
_____________________________________  ___________________ 
Name        Date 
 
 
_____________________________________ 
Signature 
 
 
____________________________________  
Principal Investigator’s Signature 
 
Principal Investigator    Faculty Sponsor 
Michael C. Lister     Dr. Don P. Ester  
Doctoral Candidate,     Associate Professor &  
Choral Conducting     Coordinator of Music Education  
Ball State University      Ball State University 
Muncie, IN 47306     Muncie, IN   47306 
765-285-5605      765-285-5406 
mclister@bsu.edu     dester@bsu.edu 
 

mailto:irb@bsu.edu
mailto:mclister@bsu.edu
mailto:dester@bsu.edu
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MUSICAL EXPERIENCE SURVEY 
 
 
Name: ______________________________________________ 
 
 
Part Sung (circle one):  TI TII BI BII Don’t Know ___________ 
 
 
Have you sung in choral ensembles?  
1.) More than five years 
2.) 2 to 5 years  
3.) Less than 2 years 
4.) Never  
 
 
What types of choral ensembles have you been involved in? 
1.) Auditioned ensembles (college/university or beyond) 
2.) Non-auditioned ensembles (college or university) 
3.) Community or church ensembles 
4.) High school ensembles 
 
 
Have you studied private voice? 
1.) More than 5 years 
2.) 2 to 5 years 
3.) Less than 2 years 
4.) Never  
 
 
Have you had private instrumental lessons? Instrument _______________________ 
1.) More than 5 years 
2.) 2 to 5 years 
3.) Less than 2 years 
4.) Never  
 
 
Have you played in instrumental ensembles? 
1.) More than 5 years 
2.) 2 to 5 years 
3.) Less than 2 years 
4.) Never  
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Circle which best describes your sight singing ability: 
1.) Very good - Notes and rhythms accuracy 
2.) Good – notes and some rhythms accuracy 
3.) Average – I get some notes, but am not good at rhythms 
4.) Poor – I try to follow the contour of the music 
 
 
 
Given the following excerpt, answer the following questions. 
 

 
 
What is the key signature of this piece?  __________________ 
 
What is the given time signature of the piece? ______________________ 
 
List the note names of the tenor line in order of their appearance: __________________ 
 
Give the Roman Numeral Analysis for the chord in measure 5: ______________ 
 
 
Based upon your answers above, rate your ability to identify the items of the musical 
excerpt.  
1.) I was able to identify the items instinctively 
2.) I was able to identify the items very quickly 
3.) I had to think about the items but was able to identify them 
4.) I was unable to identify the  items  
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VOICE MATCHING MUSICAL EXAMPLE 
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 BEATI MORTUI BY MENDELSSOHN (UNMODIFIED)  
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APPENDIX E 
 

BEATI MORTUI (MODIFIED) 
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Creating the Musical Excerpt: 

The music that the participants performed in the experiment is an excerpt of Beati Mortui 

by Felix Mendelssohn, one of his sacred works written for four-part male chorus (TTBB). 

The excerpt was based on Gottfried Hermann’ s 2001 edition posted on the Choral 

Domain Public Library (Appendix D), with alterations created for the needs of the 

experiment, consisting primarily of length of the excerpt and consistency of ensemble 

phrasing and releases. The original Mendelssohn motet calls for solo and tutti sections for 

the four unaccompanied parts, is 55 measures in length, and is ternary form. The excerpt 

was created by removing the B section entirely and combining the opening measures of 

the A section (1-11) and the final measures of the repeated A section (45-55). This was 

accomplished by taking the end of measure 10 as written and following it by measure 43, 

thereby deleting measures 11 through 42. To ease the transition, the text of measure 10, 

beat four – which was “de” – became the first syllable of “be-a-ti.” The final four 

measures of the excerpt were also changed so that all parts were singing the same text. 

Also, the Bass II part, which would have faced a downward leap of a seventh (f3-g2) was 

altered to an upward step followed by an octave leap (f3 to g3, then g2). Because of the 

closeness of range between the new Bass II line and the Bass I line, the Bass I line was 

also altered from what was originally written in measure 43 (a dotted half a3 moving to a 

quarter note f3 to a whole note g3). Another musical change that occurred involved 

removing the solo passages and having the entire choir sing all parts of the score 

(compare measures 44-49 of the original to measures 12-17 of the excerpt). Finally, the 

excerpt included altered notes to signify places for the different parts to breathe, thereby 

leaving less room for interpretation for the conductors of the two different choirs.    
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APPENDIX  F 
 

SINGER PREFERENCE SURVEY 
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SINGER PREFERENCE SURVEY 
 
Name: _____________________________    
 
Part Assigned for the Research Project (circle one):  TI       TII BI BII  
 
 
Part I: Each question to be completed after corresponding musical performance.  
 
On a scale of 1-5, please rate your performance experience in each of the four 
arrangements.  
 
 
1. Arrangement I (Acoustic Placement, Block Sectional Formation) 
 
a. Ease of Individual Vocal Production 
 

1  2  3  4  5 
 great ease        great difficulty 
 
b. Ease of Hearing within Section 
 

1  2  3  4  5 
 great ease        great difficulty 
 
c. Ease of Hearing within Choir 
 

1  2  3  4  5 
 great ease        great difficulty 
 
d. Overall Choral Sound 
 

1  2  3  4  5 
  good        poor 
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2. Arrangement II (Acoustic Placement, Column Sectional Formation) 
 
a. Ease of Individual Vocal Production 
 

1  2  3  4  5 
 great ease        great difficulty 
 
b. Ease of Hearing within Section 
 

1  2  3  4  5 
 great ease        great difficulty 
 
c. Ease of Hearing within Choir 
 

1  2  3  4  5 
 great ease        great difficulty 
 
d. Overall Choral Sound 
 

1  2  3  4  5 
  good        poor 
 
 
3. Arrangement III (Experience Placement, Block Sectional Formation) 
 
a. Ease of Individual Vocal Production 
 

1  2  3  4  5 
 great ease        great difficulty 
 
b. Ease of Hearing within Section 
 

1  2  3  4  5 
 great ease        great difficulty 
 
c. Ease of Hearing within Choir 
 

1  2  3  4  5 
 great ease        great difficulty 
 
d. Overall Choral Sound 
 

1  2  3  4  5 
  good        poor 
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4. Arrangement IV (Experience Placement, Column Sectional Formation) 
 
a. Ease of Individual Vocal Production 
 

1  2  3  4  5 
 great ease        great difficulty 
 
b. Ease of Hearing within Section 
 

1  2  3  4  5 
 great ease        great difficulty 
 
c. Ease of Hearing within Choir 
 

1  2  3  4  5 
 great ease        great difficulty 
 
d. Overall Choral Sound 
 

1  2  3  4  5 
  good        poor 
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Part II: To be completed after performances in all four arrangements.  
 
 
Question 5. In terms of singer placement within sections, please circle which number best 
reflects your experience.   
 
1. I strongly preferred acoustic placement (Arrangements I and II) 
2. I preferred acoustic placement (Arrangements I and II) 
3. I noticed no significant difference between placements  
4. I preferred placement by experience (Arrangements III and IV) 
5. I strongly preferred placement by experience (Arrangements (III and IV) 
 
 
Question 6. In terms of singer placement between sections, please circle the number 
which best reflects your experience.   
 
1. I strongly preferred block sectional placement (Arrangements I and III) 
2. I preferred block sectional placement (Arrangements I and III) 
3. I noticed no significant difference between placements 
4. I preferred column sectional placement (Arrangements II and IV) 
5. I strongly preferred column sectional placement (Arrangements II and IV) 
 
 
Question 7. In terms of a combination of placement factors, please circle the number 
which best reflects your experience.   
 
1. I preferred Arrangement I 
2. I preferred Arrangement II 
3. I preferred Arrangement III  
4. I preferred Arrangement IV 
5. I had no preference for any specific arrangements  
6. I preferred more than one arrangement equally: Arrangements preferred 
_________________ 
 
In the space below or on the back of the survey, please share any other comments or 
observations you may have on singing in various placements and formations:   
 

 
 
 
 
 
 
 

THANK YOU 
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Doctoral Research Project 

Michael C. Lister, Doctoral Candidate 
SINGER PREFERENCE SURVEY 

VALIDITY ASSESSMENT 
 

Part I: Item Validity:  
On a scale of 1 to 5, where 1=Strongly Agree (SA) and 5=Strongly Disagree, (SD), rate 
each question of the survey based on the following statement:  
 
The meaning of the question is clear; this question is acceptable.  
 
 
Questions 1-4: 
 SA        SD 
a.  1  2  3  4   5  
 
 SA        SD 
b.  1  2  3  4   5  
 
 SA        SD 
c.  1  2  3  4   5  
 
 SA        SD 
d.  1  2  3  4   5  
 
 
Question 5: 
 SA        SD 
  1  2  3  4   5  
 
 
Question 6: 
 SA        SD 
  1  2  3  4   5  
 
Question 7: 
 SA        SD 
  1  2  3  4   5  
 
 
 
 
 
 



152 

 
Part II: Overall Content Validity 
 
Singer Preference Survey measures subjects’ preference for placements within sections 
(acoustic placement versus experience placement)  
 
 SA        SD 
  1  2  3  4   5  
 
Singer Preference Survey measures subjects’ preference for sectional placements within 
the choir (block sectional placement column sectional placement)  
 
 SA        SD 
  1  2  3  4   5  
 
Singer Preference Survey measures subjects preference for each of the four formations. 
 
 SA        SD 
  1  2  3  4   5  
 
The criteria for subject assessment are clear for each of the questions in Singer 
Assessment Survey. 
 
 SA        SD 
  1  2  3  4   5  
 
 
Part III: Face Validity 
 
The written material is clear and legible. 
 
 SA        SD 
  1  2  3  4   5  
 
Directions for completion of the survey are clear and helpful. 
 
 SA        SD 
  1  2  3  4   5  
 
Sufficient room is provided for students to write answers. 
 
 SA        SD 
  1  2  3  4   5  
 
Please provide any comments or observations that you feel would be helpful. 
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SECTIONAL SESSION OBSERVATION FORM 
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Sectional Session Observation Form 
 
 
 
Research Team Member: _________________________ 
 
Was the conductor prepared to lead the sessions? 
 
 
 
 
 
 
 
Was the sectional effective for learning the musical example? 
 
 
 
 
 
 
Any types of techniques/methodology taught in the session? 
 
 
 
 
 
 
 
How were the individual sections in terms of learning, attitude, etc? 
 
 
 
 
 
 
 
On a 1-5 scale, with 1 being the highest rating, and 5 being the lowest rating, rate each 
section you observed for their ability to perform the musical selection.  
 
At the beginning of the rehearsal (1-5):  ___________ 
 
At the end of sectional (1-5): ________  
 
Please provide any further observations on back. 
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RESEARCH ASSISTANT EVALUATION OF 
 

 SECTIONAL SESSIONS 
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Sectional Session Observation Form 
Choir 1: Bass Sectional Rehearsal 

(Researcher assistant’s responses in italics) 
 
 
Was the conductor prepared to lead the sessions? 
Yes, he asked the men for a translation and then me 
 
Was the sectional effective for learning the musical example? 
 
Bass II still a little fishing 
BI not confident 
 
Any types of techniques/methodology taught in the session? 
1 – sang through cold, no piano, noticed tricky spots 
2 – went back to top with piano 
Then took apart, using techniques below: 

- Key signature recognition, theory and musicianship skills (looking for octaves, 
unisons, plagal ending,stepwise scalar motion, intervals, etc.)  

- Looking to other parts for similarities 
- What makes it easy, difficult, etc. 
- Analyzing/Recognizing difficulties and how to fix them 
- Asking them to listen 

First focused on notes and rhythms and the on sound/tone 
 
How were the individual sections in terms of learning, attitude, etc? 
Bass II’s not a secure to start with 
Most focused, and responsible for their singing/participation 
 
 
On a 1-5 scale, with 1 being the highest rating, and 5 being the lowest rating, rate each 
section you observed for their ability to perform the musical selection.  
 
At the beginning of the rehearsal (1-5):  4.5 
 
At the end of sectional (1-5): 2 
 
Please provide any further observations on back. 
May have been too hard? 
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Sectional Session Observation Form 
Choir 1: Tenor Sectional Rehearsal 

(Researcher’s responses in italics) 
 
Was the conductor prepared to lead the sessions? 
yes 
 
Was the sectional effective for learning the musical example? 
Not as effective as basses – the tenors were mentally scattered 
 
 
Any types of techniques/methodology taught in the session? 
Same as basses – “anchor” notes 
Tenors asked to hear all four parts played on the piano – different than basses 
 
How were the individual sections in terms of learning, attitude, etc? 
Tenors were a little – a lot - scattered 
 
On a 1-5 scale, with 1 being the highest rating, and 5 being the lowest rating, rate each 
section you observed for their ability to perform the musical selection.  
 
At the beginning of the rehearsal (1-5):  4 
 
At the end of sectional (1-5): 1.5 
 
Please provide any further observations on back. 
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Sectional Session Observation Form 
Choir 2: Bass Sectional Rehearsal 

(Researcher’s responses in italics) 
 
Was the conductor prepared to lead the sessions? 
Good concept of language and musicality 
Knowledge of piece - average 
 
Was the sectional effective for learning the musical example? 
Bass II section learned more quickly 
Few note issues not addressed in Baritones 
 
Any types of techniques/methodology taught in the session? 
Warm up 
Text 
Read through with text and notes 
Breathing – Phrases 
Emphasis on Text 
Dynamics - relative 
 
How were the individual sections in terms of learning, attitude, etc? 
(no response) 
 
On a 1-5 scale, with 1 being the highest rating, and 5 being the lowest rating, rate each 
section you observed for their ability to perform the musical selection.  
 
At the beginning of the rehearsal (1-5):  3 
 
At the end of sectional (1-5): 1 
 
Please provide any further observations on back. 
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Sectional Session Observation Form 
Choir 2: Tenor Sectional Rehearsal 

(Researcher’s responses in italics) 
 
 
Was the conductor prepared to lead the sessions? 
More focus on text at beginning 
Dynamics – more control of work and attempts to make music 
 
 
Was the sectional effective for learning the musical example? 
Hesitant at first 
Music learned quickly 
 
Any types of techniques/methodology taught in the session? 
Text – with proper Italian accents 
Breath – long lines 
 
How were the individual sections in terms of learning, attitude, etc? 
Text after one rep. was better than initial 
Few singers listening to section 
Some leaders in each section 
 
On a 1-5 scale, with 1 being the highest rating, and 5 being the lowest rating, rate each 
section you observed for their ability to perform the musical selection.  
 
At the beginning of the rehearsal (1-5):  3 
 
At the end of sectional (1-5): 1 
 
Please provide any further observations on back. 
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We are now ready to complete the last portion of the experiment. At this point in the 
experiment, you have been placed in four different arrangements. Arrangement I is 
acoustic singer placement in block sectional formation, Arrangement II is acoustic 
placement in column formation, Arrangement III is experience placement in block 
sectional formation, and Arrangement IV is experience placement in column formation. 
You have had the opportunity to learn a short musical example and have sung this 
example in each of the formations. For the final portion of the experiment, I will now 
pass out Survey #2, with which you will rate your experience in each of the formations. 
 
[Pass out survey] 
 
Let’s look at Part I of the survey together. After you have sung the musical example in 
each arrangement, you will have the opportunity to record your experience based upon 
the four listed criteria: ease of individual vocal production, or how freely you are able to 
sing in the arrangement; ease of blending with others most immediately around you; ease 
of blending with your section as a whole; and your rating of the overall choral sound. 
You may rate your experience for each of these criteria on a five-point scale, with 1 
reflecting the most positive response and 5 reflecting the most negative response.  
 
After we have performed all musical examples and you have recorded your experience 
based upon questions 1-4, we will move to Part II of the survey, in which you will 
indicate your preference for certain arrangements over others. In Question 5, you will rate 
your preference for placement within sections – acoustic placement, which was used in 
Arrangements I and II, or experience placement, which was used in Arrangements III and 
IV. In Question 6, you will rate your preference for sectional placements within the choir 
– block sectional placement, which was used in Arrangements I and III, and column 
placement, which was used in Arrangements II and IV. In question 7, you will rate which 
of the four arrangements, if any, you preferred. After you have completed the survey, any 
additional comments or observations will be highly appreciated. 
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Phase II Observation Form 
 
 
Research Team Member: _________________________ 
 
Rate the consistency of the conductor for each of the four performances? 
 
Very Consistent        Very 
Inconsistent 
1       2   3   4   5  
 
Comments:  
 
 
 
 
Rate the consistency of the chorus for each of the four performances? 
 
Very Consistent        Very 
Inconsistent 
1       2    3   4   5  
 
Comments:  
 
 
 
 
Did you notice any irregularities from the singers during or between the four 
performances caused by factors other than placement (i.e. fatigue, distraction, etc.)? 
 
 
 
 
 
As an auditor of the performances, please complete the following questions:  
 
In terms of singer placement within sections, please circle which number best reflects 
your experience.   
 
1. I strongly preferred acoustic placement (Arrangements I and II) 
2. I preferred acoustic placement (Arrangements I and II) 
3. I noticed no significant difference between placements  
4. I preferred placement by experience (Arrangements III and IV) 
5. I strongly preferred placement by experience (Arrangements (III and IV) 
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In terms of singer placement between sections, please circle the number which best 
reflects your experience.   
 
1. I strongly preferred block sectional placement (Arrangements I and III) 
2. I preferred block sectional placement (Arrangements I and III) 
3. I noticed no significant difference between placements 
4. I preferred column sectional placement (Arrangements II and IV) 
5. I strongly preferred column sectional placement (Arrangements II and IV) 
 
 
In terms of a combination of placement factors, please circle the number which best 
reflects your experience.   
 
1. I preferred Arrangement I 
2. I preferred Arrangement II 
3. I preferred Arrangement III  
4. I preferred Arrangement IV 
5. I had no preference for any specific arrangements  
6. I preferred more than one arrangement equally: Arrangements preferred 
_________________ 
 
 
Any other comments or observations are appreciated.  Thanks! 
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 Results of Musical Experience Survey 
 
Choir 1 

Subject Section 
Survey 
Rating 

Rank within 
section 

Musical  
Experience Level 

JB* TI 12 1 MHE 
BB TI 13 2 MHE 
PG TI 13 2 MHE 
BH TI 14 4 MHE 
SP TI 16 5 MLE 

RW TI 17 6 MLE 
KB TI 23 7 LE 
MA TI 25 8 LE 
RT TII 14 2 MHE 

JMC TII 14 2 MHE 
FD TII 16 4 MLE 
RE TII 16 4 MLE 
SF TII 18 6 MLE 
AB TII 18 6 MLE 
CR TII 19 8 MLE 
CC TII 20 9 MLE 
LL TII 22 10 LE 
TP BI 13 1 MHE 
FC BI 14 2 MHE 
KF BI 16 3 MLE 
TT BI 17 4 MLE 
JS BI 17 4 MLE 
TC BI 20 6 MLE 
SK BI 21 7 LE 

SMA BII 11 1 MHE 
NR BII 14 2 MHE 
PS BII 15 3 MHE 
NC BII 15 3 MHE 
NM BII 16 5 MLE 
OG BII 19 6 MLE 

 
* Subject 1 did not complete Singer Preference Survey and was not included in data     
   analysis
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Choir 2 
 

Subject Section 
Survey 
Rating 

Rank within 
section 

Musical  
Experience Level 

BM TI 8 1 HE 

MK TI 9 2 HE 

TH TI 11 3 MHE 

MD TI 14 4 MHE 

VP TI 19 5 MLE 

JD TII 8 1 HE 

JO TII 15 2 MHE 

ET TII 15 2 MHE 

JH TII 17 4 MLE 

HB TII 18 5 MLE 

SMB BI 8 1 HE 

BK BI 15 2 MHE 

JMA BI 16 3 MLE 

JMB BI 18 4 MLE 

AM BI 25 5 LE 

SR BII 12 1 MHE 

ME BII 13 2 MHE 

CO BII 17 3 MLE 

BC BII 18 4 MLE 

NS BII 18 4 MLE 

JT BII 23 6 LE 
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Choir 1 
 
Formation I: Acoustic Placement, Block Sectional Formation 
 

Back Row 
Bass II          Tenor I 

NM NR SMA KB MA RW SP 

PS NC OG PG JB BH BB 

         

TT TP FC SK RT LL SF RE AB 

TC JS KF FD CC CR JMC 

Bass I            Tenor II 
Front Row 

 
 
 
Formation II: Acoustic Placement, Column Sectional Formation 
 

Back Row 
      Bass II           Bass I                    Tenor II            Tenor I  

NM NR  TT SK RT LL SF  KB MA 

NC SM  TP FC CR JM  PG JB 

PS  TC JS RE AB  BH RW 

OG  KF FD CC  BB SP 

 
Front Row 
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Formation III: Experience Placement, Block Sectional Formation 
 

Back Row 
Bass II          Tenor I 

OG NC PS PG BH RW MA 

NM NR SM JB BB SP KB 

         

JS FC TP RT JMC SF CR 

TC SK TT KF FD RE AB CC LL 

 Bass I            Tenor II 
Front Row 

 
Formation IV: Experience Placement, Column Sectional Formation 
 

Back Row 
      Bass II           Bass I                    Tenor II            Tenor I  

TC JS  OG NM CR CC LL  KB MA 

TP FC  SM NR RE JMC  PG BH 

KF TT  PS FD RE  JB BB 

SK  NC AB SF  SP RW 

 
Front Row 

 
 High Experience  Level 
  

 High Experience Level 
  

 Medium Experience Level 
  

 Low Experience Level 
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Choir 2 
 

 
Formation I: Acoustic Placement, Block Sectional Formation 
 

Back Row 
BassII          Tenor I 

CO ME JT TH MD VP 

BC NS SR BM MK 

      

AM SMB BK JO JD JH 

JMB JMA ET HB 

Bass I            Tenor II 
Front Row 

 
 
Formation II: Acoustic Placement, Column Sectional Formation 
 

Back Row 
         Bass II           Bass I                  Tenor II         Tenor I  

JT ME  AM JM  JD JH  TH MD 

CO SR  JM  JO  VP MK 

NS BC  SMB BK  ET HB  BM 

 
Front Row 
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Formation III: Experience Placement, Block Sectional Formation 
 

Back Row 
Bass II          Tenor I 

JT NS BC MD VP 

CO ME SR BM MK TH 

       

JMA BK SMB JD ET JO 

AM JMB JH HB 

Bass I            Tenor II 
Front Row 

 
 
Formation IV: Experience Placement, Column Sectional Formation 
 

Back Row 
         Bass II           Bass I                  Tenor II         Tenor I  

JT NS  AM JMB  JH HB  MD VP 

ME SR  SMB  JD  BM MK 

BC CO  JMA BK  JO ET  TH 

 
Front Row 

 
 

 High Experience  Level 
  

 High Experience Level 
  

 Medium Experience Level 
  

 Low Experience Level 
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PARTICIPANTS’ MULTIPLE PREFERENCES RESPONSES TO QUESTION 7  
 

OF THE SINGER PREFERENCE SURVEY 
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Multiple Preference Responses To Question 7 
  

 

Voice Part Music Experience Level Preferences 

BI Medium Low III and IV 

TII Medium Low I and II 

TI Medium High II and IV 

TI Medium High I and IV  

TI Low I and IV 

TI Medium High II and III 

TII Medium Low II and III 

TII Medium High I, III, and IV 

BI High I and III 

BII Medium Low II and IV 

TI High I and III 
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PARTICIPANTS’ COMMENTS FROM SINGER PREFERENCE SURVEY 
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Participants’ Comments  
 

Choir Part Experience 

Level 

Comments Formation 
Preference

     
1 BI ML I preferred the arrangement where I was 

standing next to another part as well as my own.  
II 

     
1 TII ML I preferred the acoustic arrangement, but it is 

more of a product of where I was placed in 
relation to front and back or on the far corner. 
No matter the arrangement It was much easier, 
and I preferred when there were voices behind 
me. 

I and II 

     
1 BI MH I definitely preferred Arrangement III as well as 

because of the two experienced singers on either 
side of me, and Arrangement IV because I could 
hear myself so well. 

IV 

     
1 TI MH Of my opinions, the preferred column over 

block was most noticeable to me, both within 
and between sections.  

IV 

     
1 TII MH The columns were helpful in hearing all the 

sections. I think that works best for the overall 
sound. 

II 

     
1 BI ML When I hear the Tenor sectional, I liked the 

column sound, but when singing I prefer block 
slightly. 

III and IV 

     
1 TI L The more we sang, the more comfortable I got, 

really not the arrangements. Most comfortable 
the last time because we sang it more. The more 
you sang the better you got. Please do not 
schedule during Finals! 

no 
preference 

     
1 TI MH I believe we should have tried different 

arrangements of entire sections, not just within 
sections. 

II and IV 

     
1 TI MH Personally I sang more soloistically in IV but I 

blended in I and II. 
I and IV 
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1 BII MH With a very little bit of sound standardization, 

everyone could blend a bit easier (get people to 
imitate the director). 

III 
 

     
1 TII ML I like the idea of placement by experience; it lets 

the section improve together and forces people 
to go out on a limb sometimes.  

III 

     
1 BII ML Block helped me blend better with my section. III 
     
1 BI MH I think that I preferred column sectional 

placement mostly because that is how we 
normally sing. 

III 

     
1 TI ML I have actually no idea how it sounds from the 

outside so in all I cannot compare. 
III 

     
2 TI MH Very interesting  experiment.  I would like to 

read about your findings with this study, if you 
don’t mind of course.  

I 

     
2 TII ML Keep sections close! III 
     
2 TII MH Arrangement II was worst by far. Arrangement 

III sounded best overall. 
III 

     
2 BI ML A lot of times I could hear the three in my part 

around me but no one else in my section. 
III 

     
2 TI H I enjoy I almost equally with III I 
     
2 TII MH The hardest for me to sing/blend was 

arrangement II, when I was in the back. It had a 
lot to do with the fact that I couldn’t hear the 
guys in front of me and not so much with the 
arrangement as a whole. 

I 

     
2 TI H Maybe mix experience and acoustics, but 

definitely favor acoustics. I felt better in those 
arrangements and was able to blend easier.  

I and III 
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PARTICIPANT RESPONSE BY SECTION FOR SOR FACTORS  

(QUESTIONS 1 – 4) OF THE SINGER PREFERENCE SURVEY 
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SOR Factor 1:  Ease of Individual Vocal Production  

Formation Ranking 
Tenor  

I 
Tenor 

II 
Bass  

I 
Bass 
 II 

Total 

 

Formation I: Acoustic 
Placement, Block 
Sectional Formation 

Great Ease 1 8 (67%) 7 (50%) 2 (17%) 3 (25%) 20 (40%) 
  2 4 (33%) 3 (21%) 6 (50%) 8 (67%) 21 (42%) 
  3 0 (0%) 3 (21%) 1 (8%) 0 (0%) 4 (8%) 
  4 0 (0%) 1 (7%) 2 (17%) 1 (8%) 4 (8%) 

Great Difficulty 5 0 (0%) 0 (0%) 1 (8%) 0 (0%) 1 (8%) 

  Total 12 
(100%) 14 (99%) 12 

(100%) 
12 

(100%) 
50 

(100%) 

 

Formation II: Acoustic 
Column Sectional 
Placement 

Great Ease 1 5 (42%) 5 (36%) 3 (25%) 4 (33%) 17 (34%) 
  2 3 (25%) 6 (43%) 4 (33%) 3 (25%) 16 (32%) 
  3 4 (33%) 1 (7%)  5 (42%) 5 (42%) 15 (30%) 
  4 0 (0%) 2 (14%) 0 (0%) 0 (0%) 2 (4%) 

Great Difficulty 5 0 (0%) 0 (05) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 
(100%) 

14 
(100%) 

12 
(100%) 

12 
(100%) 

50 
(100%) 

 

Formation III: 
Experience Block 
Sectional Placement 

Great Ease 1 7 (58%) 7 (50%) 5 (42%) 6 (50%) 25 (50%) 
  2 4 (33%) 3 (21%) 4 (33%) 5 (42%) 16 (32%) 
  3 0 (0%) 3 (21%) 2 (17%) 1 (8%) 6 (12%) 
  4 1 (8%) 1 (7%) 1 (8%) 0 (0%) 3 (6%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 (99%) 14 (99%) 12 
(100%) 

12 
(100%) 

50 
(100%) 

 

Formation IV: 
Experience Column 
Sectional Placement 

Great Ease  1 5 (42%) 8 (57%) 3 (25%) 7 (58%) 23 (46%) 
  2 4 (33%) 3 (21%) 6 (50%) 5 (42%) 18 (36%) 
  3 3 (25%) 2 (14%) 2 (17%) 0 (0%) 7 (14%) 
  4 0 (0%) 1 (7%) 1 (8%) 0 (0%) 2 (4%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 0 (0%) 0 (0%) 

  Total 12 
(100%) 14 (99%) 12 

(100%) 
12 

(100%) 
50 

(100%) 
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SOR Factor 2:  Ease of Hearing within Section 

Formation Ranking 
Tenor  

I 
Tenor 

II 
Bass  

I 
Bass 
 II 

Total 

 

Formation I: Acoustic 
Placement, Block 
Sectional Formation 

Great Ease 1 6 (50%) 6 (43%) 3 (25%) 3 (25%) 18 (36%) 

  2 5 (42%) 5 (36%) 5 (42%) 6 (50%) 21 (42%) 

  3 1 (8%) 2 (14%) 2 (17%) 1 (17%) 6 (12%) 

  4 0 (0%) 1 (7%) 2 (17%) 2 (33%) 5 (10%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 
(100%) 

14 
(100%) 

12 
(101%) 

12 
(100%) 

50 
(100%) 

 

Formation II: Acoustic 
Column Sectional 
Placement 

Great Ease 1 2 (17%) 4 (29%) 2 (17%) 3 (25%) 11 (22%) 

  2 8 (67%) 3 (21%) 5 (42%) 3 (25%) 19 (38%) 

  3 1 (8%) 6 (43%) 4 (33%) 5 (42%) 16 (32%) 

  4 1 (8%) 1 (7%) 1 (8%) 1 (8%) 4 (8%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 
(100%) 

14 
(100%) 

12 
(100%) 

12 
(100%) 

50 
(100%) 

 

Formation III: 
Experience Block 
Sectional Placement 

Great Ease 1 6 (50%) 7 (50%) 2 (17%) 4 (33%) 19 (38%) 

  2 4 (33%) 3 (21%) 5 (42%) 5 (42%) 17 (34%) 

  3 1 (8%) 3 (21%) 5 (42%) 3 (25%) 12 (24%) 

  4 1 (8%) 1 (7%) 0 (0%) 0 (0%) 2 (4%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 (99%) 14 (99%) 12 
(101%) 

12 
(100%) 

50 
(100%) 

 

Formation IV: 
Experience Column 
Sectional Placement 

Great Ease  1 5 (42%) 7 (50%) 5 (42%) 5 (42%) 22 (44%) 

  2 3 (25%) 4 (29%) 5 (42%) 6 (50%) 18 (36%) 

  3 3 (25%) 2 (14%) 1 (8%) 1 (8%) 7 (14%) 

  4 1 (8%) 0 (0%) 1 (8%) 0 (0%) 2 (4%) 

Great Difficulty 5 0 (0%) 1 (7%) 0 (0%) 0 (0%) 1 (2%) 

  Total 12 
(100%) 

14 
(100%) 

12 
(100%) 

12 
(100%) 

50 
(100%) 
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SOR Factor 3: Ease of Hearing within Choir 

Formation Ranking 
Tenor  

I 
Tenor 

II 
Bass  

I 
Bass 
 II 

Total 

 

Formation I: Acoustic 
Placement, Block 
Sectional Formation 

Great Ease 1 6 (50%) 8 (57%) 1 (8%) 3 (25%) 18 (36%) 

  2 2 (17%) 3 (21%) 4 (33%) 3 (25%) 12 (24%) 

  3 3 (25%) 2 (14%) 2 (17%) 5 (42%) 12 (24%) 

  4 1 (8%) 1 (7%) 5 (42%) 1 (8%) 8 (16%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 
(100%) 

14 
(100%) 

12 
(100%) 

12 
(100%) 

50 
(100%) 

 

Formation II: Acoustic 
Column Sectional 
Placement 

Great Ease 1 1 (8%) 4 (29%) 3 (25%) 3 (25%) 11 (22%) 

  2 8 (67%) 5 (36%) 6 (50%) 3 (25%) 22 (44%) 

  3 2 (17%) 1 (7%) 3 (25%) 5 (42%) 11 (22%) 

  4 1 (8%) 4 (29%) 0 (0%) 1 (8%) 6 (12%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 
(100%) 

14 
(101%) 

12 
(100%) 

12 
(100%) 

50 
(100%) 

 

Formation III: 
Experience Block 
Sectional Placement 

Great Ease 1 6 (50%) 7 (50%) 2 (17%) 3 (25%) 18 (36%) 

  2 4 (33%) 5 (36%) 6 (50%) 6 (50%) 21 (42%) 

  3 1 (8%) 2 (14%) 3 (25%) 3 (25%) 9 (18%) 

  4 1 (8%) 0 (0%) 1 (8%) 0 (0%) 2 (4%) 

Great Difficulty 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12  
(99%) 

14 
(100%) 

12 
(100%) 

12 
(100%) 

50 
(100%) 

 

Formation IV: 
Experience Column 
Sectional Placement 

Great Ease  1 7 (58%) 4 (29%) 6 (50%) 6 (50%) 23 (46%) 

  2 1 (8%) 5 (36%) 2 (17%) 3 (25%) 11 (22%) 

  3 3 (25%) 3 (21%) 3 (25%) 3 (25%) 12 (24%) 

  4 1 (8%) 1 (7%) 1 (8%) 0 (0%) 3 (6%) 

Great Difficulty 5 0 1 (7%) 0 (0%) 0 (0%) 1 (2%) 

  Total 12  
(99%) 

14 
(100%) 

12 
(100%) 

12 
(100%) 

50 
(100%) 
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SOR Factor 4: Overall Choral Sound 

Formation Ranking 
Tenor  

I 
Tenor 

II 
Bass  

I 
Bass 
 II 

Total 

 

Formation I: Acoustic 
Placement, Block 
Sectional Formation 

Best 1 3 (25%) 4 (29%) 5 (42%) 4 (33%) 16 (32%) 

  2 6 (50%) 6 (43%) 2 (17%) 6 (50%) 20 (40%) 

  3 2 (17%) 2 (14%) 3 (25%) 1 (8%) 8 (16%) 

  4 1 (8%) 2 (14%) 2 (17%) 1 (8%) 6 (12%) 

Worst 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 
(100%) 

14 
(100%) 

12 
(101%) 

12  
(99%) 

50 
(100%) 

 

Formation II: Acoustic 
Column Sectional 
Placement 

Best 1 3 (25%) 4 (29%) 5 (42%) 2 (17%) 14 (28%) 

  2 3 (25%) 4 (29%) 2 (17%) 5 (42%) 14 (28%) 

  3 6 (50%) 5 (36%) 5 (42%) 5 (42%) 21 (42%) 

  4 0 (0%) 1 (7%) 0 (0%) 0 (0%) 1 (2%) 

Worst 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12 
(100%) 

14 
(101%) 

12 
(101%) 

12 
(101%) 

50 
(100%) 

 

Formation III: 
Experience Block 
Sectional Placement 

Best 1 4 (33%) 4 (29%) 4 (33%) 6 (50%) 18 (36%) 

  2 6 (50%) 6 (43%) 6 (50%) 4 (33%) 22 (44%) 

  3 1 (8%) 4 (29%) 1 (8%) 2 (17%) 8 (16%) 

  4 1 (8%) 0 (0%) 1 (8%) 0 (0%) 2 (4%) 

Worst 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  Total 12  
(99%) 

14 
(101%) 

12 
(100%) 

12 
(100%) 

50 
(100%) 

 

Formation IV: 
Experience Column 
Sectional Placement 

Best 1 6 (50%) 5 (36%) 4 (33%) 4 (33%) 19 (38%) 

  2 3 (25%) 7 (50%) 6 (50%) 8 (67%) 24 (48%) 

  3 2 (17%) 2 (14%) 1 (8%) 0 (0%) 5 (10%) 

  4 1 (8%) 0 (0%) 1 (8%) 0 (0%) 2 (4%) 

Worst 5 0 (0%) 0 (0%) 0 (8%) 0 (0%) 0 (0%) 

  Total 12  
(100%) 

14 
(100%) 

12  
(99%) 

12 
(100%) 

50 
(100%) 
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