Pitch-matching Performance of Junior High Boys:
A Comparison of Perception and Production

The ability to match pitch is one of the most fundamental skills in vocal music.
The absence of this skill is one of the most challenging problems that vocal music
teachers and their students face. This problem can be compounded in adolescent boys by
the difficulties associated with the male changing voice. Consequently, pitch-matching
problems and potential solutions have been the focus of a number of research studies.
Early literature on this problem used such pejorative terms as “tone deaf” or “monotone”
to describe students who had difficulty matching pitch (see Welch, 1979 for a review of
earlier research). More recently scholars have labeled these students as “uncertain” or
“inaccurate” singers. Researchers have looked at a number of factors that might influence
pitch-matching performance including age, experience, gender, model characteristics, and
perceptual skills.

Most of the research on pitch-matching has been done with children in elementary
school settings. Results from these studies have indicated that age is an important
variable with pitch accuracy increasing with age in the early elementary grades (Green,
1990; Klemish, 1974; Petzold, 1966). Gender has not consistently been found to be a
significant factor as both boys and girls can exhibit accuracy problems (Yarbrough,
Bowers & Benson, 1992). Other studies have looked at the impact of various singing aids
such as vertical keyboards (Jones, 1971, 1979), hand signs or solfege (Yarbrough et al.
1991), perceptual training (Porter, 1977; Apfelstadt, 1984) and visual feedback (Welch,

Howard & Rush, 1989) as possible solutions, but with mixed results.



Characteristics of the Vocal Model

A considerable body of research has explored the importance of model
characteristics in children’s pitch-matching. Studies have examined children’s accuracy
matching a woman’s vocal model compared to a piano model (Hermanson, 1972), flute
model (Petzold, 1966), male vocal model (Green, 1990; Sims, Moore & Kuhn, 1982;
Small & McCachern, 1983), and a child vocal model (Green, 1990; Yarbrough, Bowers
& Benson, 1992). Studies have also explored the effects of a male falsetto model
(Montgomery, 1988/89; Price et al. 1993; Yarbrough, Morrison et al. 1995) and vibrato
versus non-vibrato vocal model (Yarbrough, Bowers & Benson, 1992). Results indicate
that children in grades 1 through 6 match best to a female vocal models, male falsetto is a
better stimulus than lower octave male models and both child vocal models and the
presence of vibrato can hamper the accuracy of uncertain singers.
Boy’s Pitch Matching

While much of the research has been done with elementary children, several of
the studies on model characteristics have included secondary age children (Bowers, 1993;
Price et al. 1993; Yarbrough et al. 1991; Yarbrough, Morrison et al. 1995). Two of these
studies focused on boy singers. Bowers (1993) examined the influence of male and
female models in different ranges. She found that all boys responded best matching
pitches located around middle C and that uncertain singers responded more accurately to
the baritone model than to a female model. Yarbrough, Morrison et al. (1995) explored
the effect of a male falsetto timbre versus male regular octave vocal model or sine tone
on the accuracy of uncertain boy singers in grades K-8. For this study, the authors

measured time spent singing correct pitches of a minor third interval and number of



correct intervals sung. They found a significant effect for grade with older students
(grades 5, 7 & 8) performing the best. Grades K through 7 did much better at matching
the falsetto models than the other models, while grade 8 performed best when matching
the regular octave vocal models.
Perception versus production

A common assumption about inaccurate singers is that they lack strong perceptual
skills: “good ears”. Studies that have compared pitch-matching perception and production
skills, however, suggest that the relationship between the two may not be very strong.
Geringer (1983) measured the pitch discrimination and pitch-matching skills of preschool
and fourth-grade students. He found that fourth-graders did better on the pitch-matching
task overall, but there was no significant relationship between pitch discrimination scores
and pitch-matching performance. Geringer & Witt (1985) compared the tuning
performance and perception of high school string players with those of collegiate and
professional players. They found the same lack of relationship between perception and
performance, though the more experienced subjects had a higher percentage of
agreement. Two recent studies have compared the tuning accuracy of wind players on
pitch perception and pitch production tasks (Yarbrough, Karrick et al. 1995; Yarbrough,
et al. 1997). Students were tested by tuning to a target pitch using either their instrument
(production) or a pitch knob on a variable-pitch keyboard (perception). In both studies,
years of experience significantly affected tuning accuracy and students performed better
on the perception task than they did on the performance task, but there was no significant
relationship between a subject’s performance on the perception task and their

performance on the production task.



The purpose of this study was to compare junior high boys’ performance on a two
pitch-matching tasks involving singing (production) and tuning a knob (perception) to
further explore the relationship between pitch perception and pitch production. The
choice of junior high boys as subjects stems from the particular difficulties some boys
experience in matching pitch as they undergo the physical changes associated with vocal
maturation. The research questions were: 1) Is there a difference in perceptual ability
between certain and uncertain singers? and 2) Are perception or matching scores affected

by the singing range of the subject?
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