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Article

In many, if not all general music classrooms, singing is a 
primary vehicle for instruction. Even at the secondary 
level, when students participate in performance-based 
music classes such as band, choir, and orchestra, a stu-
dent’s ability to sing accurately may indicate overall 
musicianship or may demonstrate music difficulties that 
the student is having. It is often the goal of the music 
teacher to ensure that students can sing accurately for 
success in the classroom and for future music success. 
The development of children’s singing accuracy is a 
responsibility of music teachers, and it is important for 
teachers to have comprehensive measures of singing 
accuracy.

Researchers in music education have created unique 
measures of singing (see Salvador, 2010, for a review) 
and have tested many different elementary grade samples 
to describe properties like singing range, accuracy, and 
other features (Hedden, 2012). Children have demon-
strated widely varying competencies, from only 9% to 
38% of children deemed inaccurate (Goetze, Cooper, & 
Brown, 1990) to 75% to 90% defined as nonsingers 
(Levinowitz et al., 1998). However, these figures reflect 
samples of students of different age ranges or use test 
items that vary in difficulty. Additionally, different mod-
els of evaluation and scoring are applied to these assess-
ments, which in turn further obscure the true percentage 
of the student population with undeveloped or underde-
veloped singing skills. In other words, the prevalence of 
accurate singing depends on the difficulty of the test 

items, the type of measure used for evaluation, and the 
definition of accurate singing.

There are two main areas of study that are relevant to 
singing accuracy, which is also referred to as vocal pitch 
accuracy. First are presentation variables, which are the 
effects of the type of singing task and how singing test 
items are presented to students. Second are response vari-
ables, which are the specific conditions under which stu-
dents are asked to respond. This article will review the 
music education literature on presentation and response 
variables, which generally reports on school-aged chil-
dren for participation, rather than adults. References will 
be made to studies outside of music education when the 
findings are relevant to children’s singing.

Singing Tasks Used in Assessment

Students are asked to sing in music classroom and 
rehearsal situations in a variety of ways. Specific pitch 
sequences (referred to as test items when used in an 
assessment) can be grouped into types of tasks in two 
response modes. First, students can be asked to echo 
given pitches and second, students can be asked to recall 
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melodic material from memory rather than echo (see 
Figure 1). For assessment, these response modes are rep-
resented by pitch-matching tasks and song-singing tasks, 
respectively. Within pitch-matching, students can be 
given a single pitch, an interval, or patterns of varying 
lengths. For song singing, students can be asked to recall 
songs or fragments of songs, like phrases.

Evidence has supported the use of tonal patterns and 
familiar songs as assessment tasks (Phillips & Doneski, 
2011). Pitch-matching and song-singing have been used 
extensively, and they have sometimes been combined in 
assessments. However, when this has occurred, few com-
parisons among tasks have been made. The use of a single 
pitch for the pitch-matching task is briefest and has been 
used for singing accuracy assessment (Demorest, 2001; 
Demorest & Clements, 2007; Flowers & Dunne-Sousa, 
1990; Geringer, 1983; Jones, 1971; Murry & Zwirner, 
1991; Nichols, 2013; Porter, 1977; Roberts & Davies, 
1975). Geringer (1983), as well as Demorest and 
Clements (2007), used single pitch tasks presented in a 
specific tonal context, which has not been explored in 
other studies. The choice of intervals as test items in sing-
ing assessments has been popular (Green, 1990; Moore, 
Fyk, Frega, & Brotons, 1995; Price, Yarbrough, Jones, & 
Moore, 1994; Yarbrough, Bowers, & Benson, 1992; 
Yarbrough, Green, Benson, & Bowers, 1991) and has 
been used as a part of larger assessments incorporating 
additional tasks (Flowers & Dunne-Sousa, 1990; Joyner, 
1969; Klemish, 1974; Nichols, 2013; Roberts & Davies, 
1975). Melodic patterns of three or more notes have also 
been used exclusively to inform singing accuracy 

performance (Cooper, 1995; Phillips & Aitchison, 1997, 
1999; Phillips, Aitchison, & Nompula, 2002; Rutkowski, 
1990, 1996) or as a part of a larger assessment (Flowers 
& Dunne-Sousa, 1990; Guerrini, 2006; Nichols, 2013; 
Welch, Sergeant, & White, 1997). Researchers have 
designed one-measure song fragments to investigate 
singing voice development, a different construct from 
singing accuracy that primarily includes vocal features 
such as voice range (Levinowitz et al., 1998; Rutkowski, 
1990, 1996; Rutkowski & Miller, 2003).

Play songs and folk songs have been the test stimuli 
for many children’s studies (Apfelstadt, 1984; Brophy, 
1997; Flowers & Dunne-Sousa, 1990; Gault, 2002; 
Goetze, 1985; Green, 1994; Guerrini, 2006; Guilbault, 
2004; Joyner, 1969; Muse, 1993; Nichols, 2013; Roberts 
& Davies, 1975; Smith, 1973; Welch et al., 1997; Western, 
2002; Wurgler, 1990; Young, 1971). Studies of singing 
among adults have incorporated similar songs, such as 
Twinkle, Twinkle Little Star (Pfordresher, Brown, Meier, 
Belyk, & Liotti, 2010), Row, Row, Row Your Boat 
(McCoy, 1997; Pfordresher et al., 2010), Jingle Bells 
(Berkowska & Dalla Bella, 2009; Pfordresher et al., 
2010), Brother John (Berkowska & Dalla Bella, 2009), 
Gens du Pays, a Quebecois birthday song (Dalla Bella, 
Giguère, & Peretz, 2007), Happy Birthday (Pfordresher 
et al., 2010), a Polish happy birthday song (Dalla Bella & 
Berkowska, 2009), America (Phillips & Vispoel, 1990; 
Watts, Moore, & McCaghren, 2005), and O Music 
(Phillips & Vispoel, 1990).

Comparisons of pitch-matching and song-singing 
tasks are few in number, but they do exist. Five-year-olds 
have been shown to perform better on single pitch-match-
ing, glides, and patterns than in song-singing (Welch, 
Sergeant, & White, 1995). These young singers were 
evaluated on a 7-point scale that was applied in the same 
way to each of the tasks. Students performed single 
pitches better than patterns. In a similar study including 
older students, pitch patterns were again demonstrated to 
be easier than songs for 5-, 6-, and 7-year-olds, and the 
authors suggested that accuracy is task-specific (Welch 
et al., 1997).

Performance on pitch-matching and song-singing was 
found to be moderately correlated in a sample of fourth 
graders (Nichols, 2013), and highly correlated in a sam-
ple of adults (Pfordresher et al., 2010). Pfordresher and 
Brown (2007) suggested that single pitch, interval, and 
pattern tasks vary in complexity because of the number of 
unique pitches they contain. Furthermore, the authors 
suggested these types of tasks vary in terms of memory 
demand because of the total number of notes they con-
tain. Therefore, they sought to equalize demands on 
memory by presenting the single pitch task in four (iden-
tical) notes, the interval pitches in four notes (two for the 
first pitch and two for the second pitch), and the pattern in 

Figure 1. Singing response modes.
Note. This figure illustrates the different types and relationships 
among singing tasks.
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four unique pitches. For those participants deemed good 
singers, performance improved across these three tasks, 
respectively. For poor singers, however, performance 
decreased across these tasks, suggesting that good singers 
may benefit from the added contextual information, 
whereas poor singers become more and more over-
whelmed with additional complexity. In contrast, Wise 
and Sloboda (2008) found performance of tone-deaf and 
not tone-deaf adults to differ significantly from each 
other, but the performance of both groups across the three 
tasks (single pitches, intervals, patterns) was similar in 
that all adults’ performances decreased across tasks of 
additional complexity. However, they did not control for 
memory by presenting the same number of notes in each 
pitch-matching task type, which may or may not actually 
affect accuracy.

Familiarity with specific patterns or a song may not 
increase the likelihood for improved performance. 
Guerrini (2006) had fourth- and fifth-grade students sing 
patterns followed by the songs America (familiar) and 
Path to the Moon (unfamiliar). Student responses were 
significantly higher in the pattern test than in the song-
singing tasks, and students performed the familiar and 
unfamiliar songs with similar accuracy. Guerrini (2006) 
interpreted these results to mean that students can accu-
rately sing patterns before whole songs, and he makes 
three conclusions related to singing development:

1. Many students learn to sing accurately by expand-
ing their ranges first.

2. After the range has been expanded, many students 
become more vocally accurate by singing short 
patterns, but may not be able to apply this skill to 
entire songs.

3. Once students are able to sing one song accu-
rately, using notes above the lift, they appear to be 
able to sing other songs accurately. (p. 167)

Van Zee (1984) also had students sing patterns and a 
song, Hot Cross Buns, in an effort to explore remediation 
techniques for first graders. After an analysis and descrip-
tion of individual students, she concluded that the ability 
to “match tonal patterns does not always carry over to 
singing the songs from which they were taken. A tonal 
memory needs to be developed for longer phrases”  
(p. 70). Van Zee suggested that tonal memory plays a role 
but, more important, that pitch-matching exercises like 
patterns may not always correlate to functional singing 
test items like song-singing.

Taking a different approach, Apfelstadt (1984) tested 
the effect of melodic perception instruction among kin-
dergarteners. Her assessment included the song Jingle 
Bells, in addition to patterns. Pitch-matching perfor-
mance was significantly improved after a period of 

instruction, but song-singing was not. The author did 
not examine how the nature of pitch-matching and song-
singing differs; however, these results, combined with 
others described in this review, lead to the conclusion 
that the quality of performance on different pitch-
matching tasks may differ and may also vary by age. As 
is suggested in the conclusion, a combination of these 
tasks may be necessary to test the skill of singing 
accuracy.

Authors of studies reviewed in this section have sug-
gested that (a) singing accuracy is task-based and (b) 
future research is warranted because there are important 
classroom and research implications for individual stu-
dents across the spectrum of ability/aptitude. Singing 
accuracy assessment depends on a thorough understand-
ing of how performance differs based on the task given 
and under which conditions students respond most 
accurately. Once assessment is better understood, reme-
diation for inaccurate singers can be refined based on 
the transfer of skills from easy tasks to more difficult 
tasks.

Item Difficulty

This section is used to present studies that explicitly 
attempted to define the comparative difficulty of pitch 
sequences, including discrimination power where avail-
able. For specific intervals, there is a perception among 
teachers that thirds, especially descending thirds, are eas-
iest to sing. However, four-note patterns and half steps 
have been shown to be no more difficult to sing than 
whole steps or thirds (Sinor, 1984), although descending 
third intervals were indexed as easy in many of the pat-
terns. Young (1971) presented intervals in minor and 
major designations to kindergarten and first graders. He 
reported a range of intervals from easy to difficult: 
descending minor third, ascending and descending fifth, 
ascending major third, and descending minor sixth. In his 
pilot study using second and third graders, Jones (1971) 
also listed intervals and patterns in order of difficulty: 
descending minor third, ascending perfect fourth, mi-re-
do, ascending second, and do-re-mi.

Van Zee (1984) studied students in the first 10 grades 
and found the ascending fourth, sol-do, to be the easiest 
interval for participants, which corroborates data from 
Petzold (1963) and Boardman (1964). Van Zee ques-
tioned how much pitch-matching tasks correlate with 
song-singing tasks. She found little or no correlation and 
suggested they may not measure the same construct (or at 
least not exactly the same combination of component 
skills). Perhaps the isolated, even sterilized, task of pitch 
matching is a skill that can be easily taught, facilitated, 
and reinforced. The task may be a minimal challenge for 
short-term memory, and since intervals and patterns are 
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brief, they may be easier and less intimidating to sing 
than whole songs.

Tonality was compared in a study of song-singing 
tasks, and children in Grades 1 through 6 performed the 
major key song, Row, Row, Row Your Boat more accu-
rately than the minor key song, In the Sea (Levinowitz 
et al., 1998). The authors of that study, however, sug-
gested the two songs were not equivalent, thus negating 
the conclusion that singing in a major key is easier. 
Earlier, it had been demonstrated twice that singing a 
minor song was easier than singing a major song 
(DeYarman, 1972; Dittemore, 1969, as cited in Levinowitz 
et al., 1998). Thus, there are conflicting results as to 
whether children sing minor or major songs more 
accurately.

In a study exploring the effect of tonality on singing 
accuracy, Wolf (2005) administered the Tonal 
Performance Pattern Test to kindergarten through second 
graders in order to determine the difficulty of 40 two- and 
three-note patterns split between parallel forms of a major 
key and a minor key section of the test. Seven patterns 
were easy, 7 were difficult, and the remaining 26 patterns 
were deemed moderate. Three factors did not seem to 
affect difficulty:

1. Modality (major or minor)
2. Contour (ascending or descending)
3. Harmonic function (the patterns were classified 

as Tonic or Dominant in function)

Three factors did seem to determine difficulty in 
performance:

1. Interval (all easy patterns were thirds)
2. Length (all easy patterns were two notes)
3. Range (all easy patterns were low in range)

The second finding reinforces those from other studies 
(e.g., Nichols, 2013) that as tasks increase in number of 
pitches, they may increase in complexity and also 
difficulty.

A study of 480, 6- through 9-year-olds from four coun-
tries was conducted using 16 intervals (Moore et al., 
1995). In order to limit the test to 10 minutes, the inter-
vals consisted of a unison, second, third, fourth, fifth, and 
octave, but not a sixth or seventh. Overall, 60% of the 
intervals were sung correctly by the participants. Results 
indicated that the unison, descending minor third, and 
perfect fourth were easier than the minor second and 
octave. Specifically, the order of difficulty (pass rate) was 
unison (80%), descending minor third (73%), descending 
perfect fourth (68%), ascending major second (66%), 
descending major third (65%), descending major second 
(62%), ascending minor third (59%), ascending major 

third (58%), descending and ascending perfect fifth (both 
54%), ascending perfect fourth (51%), descending half 
step (46%), ascending octave (45%), ascending half step 
(38%), and descending octave (36%). There were no sig-
nificant differences between ascending and descending 
intervals.

Task Discrimination

Roberts and Davies (1975) tested all three pitch-matching 
task types (single pitch, intervals, patterns), plus song-
singing, to study the effects of remediation instruction in 
a sample of 90, 6- through 8-year-old students identified 
by the classroom teacher as monotone singers. The sam-
ple was randomly assigned to a control group, a tradi-
tional group, or a remedial group, with 30 participants in 
each. An additional group of 30 normal singers was added 
for comparison. For testing on the song task, children 
were allowed to select any song or nursery rhyme to sing 
from memory. After 8 weeks of meeting twice a week for 
singing improvement sessions, both the normal and 
monotone singers improved on all measures of singing 
production. The remedial group indicated better improve-
ment of single pitch and interval production. Though 
their vocal range improved overall, their song singing did 
not. Other samples of typical kindergarteners confirmed 
these findings (Apfelstadt, 1984; Welch et al., 1997). 
Results from a more recent study corroborated the find-
ing that each of these task types were good discriminators 
of singing accuracy when all participants were asked to 
sing the same song (Nichols, 2013), and future studies 
should incorporate as many task types as is feasible and 
include enough items within each task type to assure 
internal reliability.

Presentation Variables

Contextual Presentation

Song singing can be described as contextualized because 
song presentation includes additional information that is 
absent in single-pitch-matching exercises. For example, 
songs provide cues like key, meter, and contour, which 
may support the developing student in the act of singing. 
This difference in context is important because it makes 
the two task types of pitch matching and song singing to 
be theoretically different and thus difficult to compare. 
No significant effect on the presence of accompaniment 
has been reported; thus, the role of accompaniment as a 
contextual cue is not considered here (Atterbury & Silcox, 
1993; Guilbault, 2004).

Some researchers have designed their studies using 
contextually presented pitch-matching stimuli, as 
opposed to pitches presented in absence of a tonal center. 

 by guest on April 17, 2015upd.sagepub.comDownloaded from 

http://upd.sagepub.com/


Nichols 5

Geringer (1983) established context for test items by ask-
ing children to sing back the final pitch in a simple three-
measure song. Demorest and Clements (2007) adopted a 
similar procedure, and for comparison, they also included 
a single-pitch-matching condition that replicated the typi-
cal classroom exercise in which the teacher sings a single 
note and the student attempts to sing it back. Singers clas-
sified as certain and uncertain singers differed from one 
another, but did not differ significantly in their responses 
to the two conditions. Those singers classified as incon-
sistent (neither certain or uncertain), however, did differ. 
These inconsistent singers were between the certain and 
uncertain groups in terms of pitch-matching ability. The 
authors reported that if only the contextual condition 
were presented, the singers in this group would have been 
classified as good singers.

Demorest (2001) found that unlike inconsistent sing-
ers, certain and uncertain singers performed differently 
on a measure of pitch discrimination, which could sug-
gest that pitch-discrimination ability plays a role in accu-
rate pitch production. Geringer (1983) found no 
significant differences in pitch discrimination based on 
children’s pitch-matching ability, though the tasks were 
relatively simple. Demorest and Clements (2007) reported 
that the results in these studies may vary due to the rela-
tive difficulty of items used, but that most studies have 
not directly compared tasks. They recommended further 
examination of task-based variability in singing accuracy 
(see Figure 1, Singing Response Modes).

Model Characteristics

Yarbrough et al. (1991) found that children responded 
more accurately to a female model than a male model. 
Children may also respond better to another child’s voice, 
rather than an adult female’s voice or an adult male’s 
voice (Green, 1990). Overall, children sing more accu-
rately when less vibrato is presented in the vocal model 
(Yarbrough et al., 1992). For classroom applications 
rather than research use, the range of potential vocal 
models varies, as do the teachers and instruments. For 
example, male timbre, falsetto, and sine wave models 
have been compared to demonstrate that male stimuli 
may be more effective than sine waves for both boys and 
girls (Price et al., 1994). Overall, girls responded better to 
higher stimuli, whereas boys responded better to lower 
stimuli. Additionally, the octave of the stimuli affected 
the octave of the response. Boys may need help in under-
standing whether they are expected to sing at, or below, a 
high pitch given from a female model (i.e., octave 
displacement).

Male teachers must carefully choose in what octave 
they sing to best help their students (Price et al., 1994; 
Yarbrough, Morrison, Karrick, & Dunn, 1995). Otherwise, 

teachers have few choices: They can use their own voice, 
use their students as models for one another, or use a 
common instrument like the piano, knowing that these 
choices may affect singing measures. Generally, children 
respond best when the stimulus is presented in their reg-
ister (Kramer, 1986; Sims, Moore, & Kuhn, 1982). For 
singing assessment in classrooms, all of these options 
exist as possibilities for test stimuli.

Range

Children tend to select lower, rather than higher keys 
when singing, but when given a higher register, children 
can evidence wide ranges (Moore, 1991). Still, children 
often modulate keys to use pitches that may be easy or 
comfortable for them, and children may show greater 
ranges when echoing pitch-matching tasks than when 
singing songs from memory (Flowers & Dunne-Sousa, 
1990). Rutkowski (1990) described range ability in terms 
of singing voice development, from a student with no use 
of the singing voice to a student with full use of an 
expanded range: (a) does not sing but chants text; (b) sus-
tains tones with sensitivity to pitch, usually A2 to C3; (c) 
wavers between speaking/singing, usually up to F3; (d) 
has initial singing range, D3 to A3; and (e) has full sing-
ing range, beyond register lift near B-flat-3 and beyond. 
Rutkowski (1996) then added levels between these five 
intervals to describe the developing singing voice more 
specifically. Wolf (2005) and Nichols (2013) reported 
that low-range test items are easier than high ones, which 
corroborates Rutkowski’s suggestion that range develops 
upward.

Text

Song lyrics could be theorized to add complexity to the 
task demands in singing and may take priority over 
accurate singing. For example, the first level of the 
Singing Voice Development Measure (Rutkowski, 
1996) states that a student “ . . . does not sing but chants 
song text.” The beginning level of the scale developed 
by Welch et al. (1995) for assessment of singing accu-
racy also focuses on text rather than melody. Goetze 
(1985) found the neutral syllable loo to be easier to sing 
than text, and more so for the kindergarteners and first 
graders than the second and third graders in her sample. 
Smale (1987) also compared the use of text with the syl-
lable loo but found no difference in performance using a 
sample of preschoolers. Gault (2002) reinforced the idea 
that lyrics must be considered in the context of the spe-
cific song and the varying levels of student ability and 
aptitude. In sum, the findings related to text versus neu-
tral syllable must be considered as one of many assess-
ment variables.
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Conclusions

Teachers are urged to consider using classroom assess-
ments to evaluate students’ singing voice development, 
range, ability to maintain a tonal center in increasingly 
complex passages, and matching intervals and patterns in 
increasing levels of difficulty. A student who does not 
have access to his head voice will demonstrate an inabil-
ity to match pitches in the upper range. Thus, teachers 
should start the singing assessment trajectory by evaluat-
ing singing voice development, which is similar for 
developing singers at any age level. Since Rutkowski’s 
(1996) scale has been deemed valid and reliable for cer-
tain grades, teachers already have access to a scale 
designed for this purpose.

Next, students can be asked to sing back phrases and 
short songs within their range while maintaining the key 
center. Teachers should exercise caution in advancing 
students too quickly through song repertoire. Instead, stu-
dents can be asked to sing simple songs with varying 
tempi and in varying keys before proceeding to songs of 
greater length with more difficult intervals. Large interval 
leaps provide an opportunity for students to modulate to 
lower, more comfortable key centers, and teachers are 
encouraged to sequence song material to suit the individ-
ual singer’s needs.

Last, students can be asked to match intervals and pat-
terns that increase in difficulty by using the pitch 
sequences mentioned earlier by Moore et al. (1995), 
Jones (1971), Sinor (1984), Wolf (2005), and Young 
(1971). Teachers can use songs from textbooks or Kodaly 
and Orff Schulwerk methods to evaluate singers’ abilities 
with specific pitch sequences. Singing research has 
employed pitch-matching tasks such as single pitches, 
intervals, patterns, phrase singing, and song-singing 
tasks. Roberts and Davies (1975) and Nichols (2013) 
established that at least four of these—the single pitch, 
interval, pattern, and song-singing tasks—are discrimina-
tors of accurate singing. Therefore, it is clear that these 
four tasks can be used in informal or formal singing 
assessments.

The studies reviewed here can be used to suggest sev-
eral important considerations in designing an assessment 
of singing accuracy for classroom use. First, the task 
should be chosen based on the purpose for assessment. 
When a global picture of singing accuracy is desired, 
more than one task type should be used, especially as all 
task types have been shown to be useful discriminators of 
singing accuracy. Second, the construct of singing voice 
development must be taken into consideration since tasks 
requiring greater voice development can obscure the 
results on singing accuracy. Third, the variables of con-
textual presentation, model characteristics, range, and 
text must all be considered as critical aspects of test 
construction.

For formal assessment, teachers must carefully con-
struct a singing test so the results represent their students 
in a valid and reliable way. As teacher and student 
accountability is increasingly expected in local schools, 
teachers must approach testing in music performance as 
carefully as their colleagues in other subject areas. A sam-
ple singing assessment cycle is available online with task 
and rubric examples (Supplemental material available at 
http://upd.sagepub.com/content/by/supplemental-data). 
Teachers can begin by assessing students informally 
using the progression of intervals suggested by research-
ers in the previous sections. Summative assessments 
should include pitch patterns and song-singing tasks. For 
researchers, the literature indicates a need for test con-
struction that allows for comparison with other studies. 
Specifically, researchers might consider using measures 
that incorporate multiple task types, keeping in mind that 
performance on one song is difficult to compare with per-
formance on a different song. More research in singing is 
needed on the task and presentation variables reviewed in 
this article to support the teaching and learning of this 
important skill.
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