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The purposes of the current study were to (1) determine the relationship between the
number of practice strategies students could articulate and their performance improve-
ment scores, (2) identify trends in students’ 5-minute practice behaviors, and (3) com-
pare students’ achievement based on their practice procedures. Participants were 65
eighth-grade students from five middle schools. Results documented a positive correla-
tion between performance improvement and number of verbalized practice techniques.
Based on the participants’ 5-minute practice behaviors, four categories of practicers
were determined: holistic, noncorrective practicers, who did not stop for errors in
their run-throughs; holistic, corrective practicers, who stopped only for errors in
their run-throughs; analytic, reactive practicers, who stopped to remediate sections
of music; and analytic, proactive practicers, who jumped around in the music to
JSix errors. There were significant differences between the holistic and analytic prac-
ticers, as well as between the pre- and postperformances, and a significant interaction
between practicers and performances. From the baseline to the final performance, the
analytic practicers made significantly more gains than did the holistic practicers.
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Research findings indicate that musical practice is complex.
Investigators have obtained mixed results in terms of the effects of
the amount of practice, instrument played, and treatment condi-
tions. In 1993, Ericsson, Krampe, and Tesch-Romer asserted that
time spent in deliberate practice serves as a better predictor of
achievement than does talent. Since then, other researchers have
agreed with the basic tenets of deliberate practice (Lehmann & Erics-
son, 1997; O’Neill, 1997; Sloboda, Davidson, Howe, & Moore, 1996).
Jorgensen (2002), however, found amount of practice to be related
to achievement only for instrumental students; no such relationship
was found for vocal or organ students. Findings contradictory to the
idea that time spent practicing directly improves performance have
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been documented by Wagner (1975), Zurcher (1975), Sloboda and
Howe (1991), and Williamon and Valentine (2000).

Researchers have pondered the reasons for these conflicting
results. Hallam (1998) highlighted the debate in her conclusion that
in certain situations such as examinations, aspects such as under-
standing instructions may better foretell success than the amount of
time practiced. Differences in study findings may also be attributable
to the procedures of measuring practice behaviors, since self-report
procedures and authentic practice may differ. Hallam (1997) found
that novice participants commonly reported using more analytic prac-
tice, whereas in actual practice, a large percentage of the participants
tended to practice in a more repetitive, less analytic fashion.
Jorgensen (2002) hypothesized that results from playing one compo-
sition may differ from more general performance ability measures.
Williamon and Valentine (2000) speculated that the definition of
deliberate practice itself may be a possible source of concern, stating,
“Ericsson etal.’s (1993) definition of deliberate practice appears to be
too global. It simply does not account for possible differences in the
content and quality of each performer’s deliberate practice” (p. 371).

In looking at details related to specific content and quality aspects
of practice, researchers have noted the positive effects of a number
of variables on achievement. These include feelings of self-efficacy
(a person’s judgment of his or her own ability on a given task)
(McPherson & McCormick, 1999; Nielsen, 2001), motivation
(O’Neill, 1997), self-regulatory skills (McPherson & Renwick, 2001),
commitment (McPherson, 2000/2001), attention (Madsen & Ger-
inger, 1981), supervised practice (Davidson, Sloboda, & Howe, 1996;
Pitts, Davidson, & McPherson, 2000; Sloboda & Howe, 1991), struc-
tured practice (Barry, 1992; Puopolo, 1971), listening to a model
(Henley, 2001; Hewitt, 2001; Puopolo, 1971; Rosenthal, Wilson,
Evans, & Greenwalt, 1988; Zurcher, 1975), and practicing selfselect-
ed repertoire (Renwick & McPherson, 2002).

Studies describing the specific strategy usage reported by high
school students (Rohwer, 2002) and teacherreported practice
requirements for preschool through college-age students (Barry &
McArthur, 1994) have shown that beginning an exercise slowly and
then increasing the tempo is a commonly reported technique,
whereas audiotaping practice sessions is less commonly reported.
While certain trends may exist in students’ practice behaviors, a more
common phenomenon may be the use of a wide range of strategies
implemented in a variety of ways, from the more novice technique of
running an exercise without correcting anything (Pitts, Davidson, &
McPherson, 2000) to the more expert technique of systematically
breaking down musical material (Chaffin & Imreh, 1997, 2001:;
Miklaszewski, 1989).

Due to the variety of practice behaviors used by experts as well as
novices, Hallam (1995) advocated that instruction about practice
should be individualized to each learner. If learners are to approach
practice in an individualized way, it seems logical that they would
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need to have a variety of strategies available. Researchers have cited the
benefits of students having multiple strategies at their disposal for effi-
cient practice (Da Costa, 1999; Hallam, 1998; Nielsen, 1999a; Pacey,
1993), but, clearly, knowledge of strategies alone may be insufficient.

In addition to strategy access, researchers have proposed that effi-
cient practice may be a function of musicians’ cognitive understand-
ing of where intensive use of strategies is required in the music
(Gruson, 1988; Hallam, 2001a, 2001b; Nielsen, 1999a, 1999b, 2001).
Combining both error-detection ability and use of appropriate strate-
gies seems integral to high-level practice. Hewitt (2001) stated that
even if students can diagnose problem areas in music, having the pre-
scriptive ability to remediate the problem with an appropriate strate-
gy may be challenging to younger musicians. In Hallam’s study
(2001b), professional musicians seemed to be better at the reflective
aspect of practice than were young musicians, and, according to
Barry and McArthur (1994), teachers of college-age students report-
ed different practice approaches than those reported by teachers of
younger students.

There is a need for more research on how young students practice.
Strategy use and efficiency in practice have been two major research
agendas, but clearly these two issues intersect, and more research is
needed to understand this complicated phenomenon. An investiga-
tion into whether students who have an arsenal of strategies available
to them also improve their performance through practice might
allow educators to know whether basic exposure to strategies may be
an important first step in practice instruction. Furthermore, an
understanding of whether students who use different practice proce-
dures differ on their performance skill might allow educators to
select practice-instruction choices more effectively.

The purposes of the current study were to: (1) determine the rela-
tionship between the number of strategies students could articulate
and their performance improvement scores, (2) identify trends in
students’ 5-minute practice behaviors, and (3) compare students’
achievement based on their practice procedures.

METHOD

Participants were 65 eighth-grade students from five middle
schools: public (n = 4) and private (n = 1); rural (n = 2), suburban
(n=2),and urban (n=1); in Texas (n = 3) and Arkansas (n = 2). The
five schools served as an accessible population for this study. The vol-
unteer participants in the study were girl (n = 33) and boy (n = 32)
instrumentalists playing flute (z = 9), oboe (n = 1), bassoon (n = 2),
clarinet (n = 11), alto saxophone (n = 6), tenor saxophone (n = 3),
baritone saxophone (n = 2), trumpet (n = 8), French horn (n = 4),
trombone (n = 9), euphonium (n = 4), tuba (n=1), or bells (n = 5).

Each student participated in an individual practice session with
the primary researcher. Participants were asked to verbally describe
practice techniques that they had used when practicing exercises.
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The example of practicing with a metronome to improve rhythmic
stability was used as a prompt. The participants were then asked to
sightread a 24-measure exercise adapted from #16 in Rusch (1963)
to provide a baseline performance measure. The exercise was in G
minor, at a moderate tempo, and in 2/4 meter, with rhythms ranging
from half notes to sixteenth notes. It contained accents, slurs, and
staccato markings, and it had a range of dynamic markings from
mezzo piano to forte with decrescendo and crescendo markings. After
sight-reading the exercise, the participants were asked to improve
upon their initial performance as much as possible by practicing the
exercise for 5 minutes. At the end of the 5 minutes of practice, par-
ticipants performed the exercise once again.

All participant sessions were recorded using a Sony MZ-B3 por-
table minidisc recorder. Performance achievement was scored using
a criteria-specific rating scale format as the measurement instrument.
Saunders and Holahan (1997) initially studied the feasibility of using
their Woodwind and Brass Solo Evaluation Form in measuring high
school all-state auditions. Although their complete evaluation form
contained three sections (solo, scales, and sight-reading), only the
solo section of their evaluation form was used for this study.

The solo rating scale contained the dimensions tone, intonation,
melodic accuracy, rhythmic accuracy, tempo, interpretation, and
articulation. Based on our pretesting of the rating scale, the dimen-
sions of tone and intonation were not used in the study due to the
pretested students’ lack of attention to and improvement on intona-
tion and tone aspects in the allotted practice time. Hence, the rating
scale used for the purposes of this study had five dimensions: melod-
ic accuracy, rhythmic accuracy, tempo, interpretation, and articula-
tion. The first four dimensions were rated on a 5-category continu-
ous scale ranging from weak/inaccurate performance characteristics
to accurate/appropriate characteristics, and the last dimension
(articulation) was rated on a 5-category additive scale wherein each
characteristic (e.g., accurate tonguing, appropriate slurs) was
marked if demonstrated. Each of the 5 categories in a dimension was
worth 2 points, and hence the range of possible scores for each con-
tinuous dimension was from 2 to 10; the range of possible scores for
the additive dimension was 0 to 10. The range of possible scores for
the summed solo evaluation form, then, was 8-50.

To assess content validity of the exercise, four middle school band
directors with an average of 9 years (SD = 2.94) of public-school
teaching confirmed the appropriateness of the level of difficulty of
the exercise for the given task. A field test was completed with four
middle school students from a comparable school to ensure clarity of
instructions and further document the validity of the exercise. To
estimate interjudge reliability, the primary researcher scored a set of
13 pilot performances from a comparable but different school dis-
trict, and then a band director with 6 years of experience also scored
the performances (r = .88). The primary researcher scored all the
main study data. To assess interjudge reliability for the main study
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Table 1
Participants’ Verbalized Practice Techniques

Practice Technique Times Mentioned
Repetition 46
Pinpointing difficult sections 29
Practicing slow to fast 18
Analyzing key/meter 18
Marking music 11
Counting 10

Psychomotor (fingering)

Look up notes

Write in notes

Silent study

Tune

Play music on another instrument
Articulation change

Practice for tempo with another instrument
Rhythm change

Whistle

Sing

Tap

b = ND RO ND OO O Y QO

data, 25% of the first performances (n = 17) were also scored by a
band director with 5 years of experience (r = .96). Internal consis-
tency of the complete rating scale used with 926 students was docu-
mented at .915 (Saunders & Holahan, 1997). In this study, the inter-
nal consistency reliability estimate (Cronbach’s alpha) was .85 for the
shortened (solo section only) version of the rating scale with the 13
pilot participants.

RESULTS

For Research Question 1, to determine the relationship between
the number of strategies students could articulate and their perfor-
mance improvement, a Pearson product-moment correlation coeffi-
cient was calculated between all participants’ practice gain scores
from Performance 1 to Performance 2, and the number of tech-
niques that the participants could verbalize as commonly used prac-
tice techniques in their regular practice. The gain scores ranged
from —4 to 20 with a mean of 4.14 (SD = 4.76). The number of tech-
niques described verbally by participants ranged from 1 to 6, with a
mean of 2.57 (SD = 1.08). See Table 1 for a complete list of verbalized
techniques.
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Prior to calculating the correlation coefficient, the data were ana-
lyzed for violations of statistical assumptions. The scatterplot revealed
a linear path to the data, without outliers. The possibility of restric-
tion of scores on the techniques data makes an attenuated result a
possible concern. The correlation (r= .31, p= .01, r2 = .10) displayed
the positive relationship found in this study between performance
improvement and number of verbalized practice techniques, indi-
cating 10% shared variance between the two data sets.

For Research Question 2, to identify trends in students’ 5-minute
practice behaviors, the primary researcher inductively analyzed par-
ticipant practice through the constant comparative method (Glaser
& Strauss, 1967) to determine trends in practice behaviors. The con-
stant comparative method is used to take extensive contextual data
and condense the data into concise categories. Glaser and Strauss
methodologically advocated that “while coding an incident for a cat-
egory, compare it with the previous incidents in the same and differ-
ent groups coded in the same category” (1967, p. 106). The second
author served as an external auditor to assess and confirm the
assigned categories.

After analysis of the practice behaviors across all participants, two
global and mutually exclusive types of practicers were determined:
“holistic” practicers and “analytic” practicers. Holistic practicers
played the exercise straight through repeatedly, after their initial base-
line performance of the exercise. Analytic practicers systematically
broke the exercise down, either by stopping at a difficult section and
applying remedial techniques or specifically pinpointing a difficult
section for practice after their initial baseline performance of the
exercise. Thirty-three participants were categorized as holistic prac-
ticers, and 32 participants were categorized as analytic practicers.

Within each of the two categories, participants were further divid-
ed into two mutually exclusive subgroups. Within the category of
holistic practicers (n = 33), there was a group of 16 participants
whose practice behavior showed a trend of starting at the beginning
of the exercise and playing the exercise without stopping for errors.
These “noncorrective” subgroup participants made no attempt to
remedy errors while they continuously played the exercise. Skills
were so low for 4 of these 16 participants that they only made it
through the exercise once, even without fixing anything. Eight of
these participants used practice techniques of either psychomotor
(fingering) practice or silent study during their practice session. The
mean gain practice score for these 16 participants was .37 (SD = .81),
with an initial baseline mean of 15.63 (SD = 4.91) and a final perfor-
mance mean of 16.00 (SD = 5.27).

Also within the category of holistic practicers (n = 33), there was a
subgroup of 17 participants whose practice behavior showed a trend
of corrective understanding. These “corrective” subgroup partici-
pants played the exercise from start to finish multiple times, but
stopped and restarted when an error made it difficult to continue.
When the errors weren't distinct enough to cause the participants to
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need to stop, the participants would continue on, playing the exer-
cise multiple times. Any improvements were made during the con-
textual practice of the exercise, therefore, as opposed to practicing
the measures out of context. The mean gain practice score for these
17 participants was 3.29 (SD = .64) with an initial baseline mean of
21.47 (SD = 6.89) and a final performance mean of 24.76 (SD = 6.59).

Within the category of analytic practicers (n = 32), there was a
“reactive” subgroup of 13 participants whose practice behavior
showed a trend of starting the exercise at the beginning and stopping
to intentionally repeat 2- to 8-measure sections as difficulties were
noted. The number of repetitions of troublesome measures ranged
from 1 to 4 times. All these participants initially approached their
practice by playing and fixing straight through the exercise; in the
last minute of practice, 5 of the participants jumped to various sec-
tions for spot-check improvements. One practicer used the tech-
nique of playing slowly and then increasing the tempo. All other
practicers used rehearsal of small sections as their major practice
technique. The mean gain practice score for these 13 participants
was 7.08 (SD = 1.93) with an initial baseline mean of 22.54 (SD = 5.21)
and a final performance mean of 29.62 (SD = 10.53).

Also within the category of analytic practicers (n = 32) was a sub-
group of 19 participants whose practice behavior showed a trend of
Jjumping to challenging sections at the very beginning of their prac-
tice time. Most of these “proactive” practicers (n = 16) did not start
at the beginning of the exercise when starting their practice.
Fourteen of the 16 participants who jumped to a specific section to
begin their practice chose the more technical “B” section of the exer-
cise as their highest practice priority. Three participants started at the
beginning of the exercise, jumping to a different section within the
first 4 measures of the exercise. The number of intentional repeti-
tions of roublesome measures ranged from 1 to 4 times. Specific
practice techniques used by these practicers included: psychomotor
(fingering) practice (n = 2), silent practice (n = 1), changing rhythms
(n=1), playing slowly and then increasing the tempo (7 = 3), lip slur
practice (n = 1), and change of articulation (n = 1). The mean gain
practice score for these 19 participants was 6.05 (SD = .98), with an
initial baseline mean of 22.42 (SD = 9.29) and a final performance
mean of 28.47 (SD = 11.55).

For Research Question 3, to compare student achievement based
on their practice procedures, student performance from the initial
baseline performance was compared to the final performance based
on the participants’ self-selection of practice behavior during the 5-
minute practice time. Based on sample size and power considera-
tions, two levels of practicers were used for the independent variable
(holistic and analytic) instead of the possible use of the four sublevels
of practicers (two holistic and two analytic). Further research investi-
gating the effect of all four levels of practicers using large sample
sizes for each level of the independent variable would be a valuable
addition to the literature.
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While the data met the assumption of normality, the assumption of
homogeneity of variance was violated, and hence, the data were
transformed to meet the assumptions of the between-subjects analy-
sis of variance (ANOVA) variable. For the within-subjects variable
assumption, sphericity was not of concern, because there were only 2
levels of the variable. All parametric comparisons were calculated on
the transformed data.

There was a significant main effect for the within-subjects variable
of performance, with the final performances receiving higher mean
scores than the baseline performances, F (1, 63) = 69.36, p < .0001,
np? = .52. Using partial eta-squared as an effect-size estimate, perfor-
mance accounted for 52% of the variability in the dependent mea-
sure. There was a significant main effect for the between-subjects
variable of group, favoring the analytic practicers over the holistic
practicers, F (1, 63) = 7.80, p = .007, np2 =.11. Thus, group account-
ed for 11% of the variability in the dependent measure. The signifi-
cant interaction between group and performance highlighted the
greater performance improvement for the analytic group over the
holistic group from the baseline to the final performance, F (1, 63)
=13.78, p =.0004, n,2 = .18. The interaction between group and per-
formance accounted for 18% of the variability in the dependent mea-
sure.

CONCLUSIONS

Given the nature of the controlled environment of the current
study, clear generalizations to other settings cannot be made.
Participants may have practiced in a different way than they normal-
ly would at home; hence, the quality of practice might be different in
a less-structured and less-supervised environment. The results of the
current study should also be qualified because all participants were
volunteers.

The positive correlation found in this study between the number
of practice techniques participants could verbalize and their
improvement from Performance 1 to Performance 2 is in alignment
with results of previous studies that documented the benefits of musi-
cians having multiple strategies available for practice (Da Costa,
1999; Hallam, 1998; Nielsen, 1999a; Pacey, 1993). The relatively small
nature of the correlation coefficient (10% of variance explained)
stresses the need for a deeper investigation of practice techniques,
since, clearly, there are many other components of practice skill
beyond simple technique verbalization.

The small number of strategies the participants could describe (an
average of 2.57 strategies across all participants) was itself a notable
finding, with repetition being the only strategy that some participants
could describe. It may have been that participants in this study had
been exposed to a wide variety of practice strategies but could not
describe them. If, however, participants do not have a wide variety of
strategies available to them, music teachers may want to consider this
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basic step of learning as a component in private lesson or group-
ensemble curriculum planning.

When considering the relationship between verbalization and per-
formance improvement, one of the factors interacting with these two
skills may be the participant’s personality and willingness to be extro-
verted enough to speak with a researcher in an extended fashion. It
also may be that students who know what techniques would be ideal
to use while practicing don’t necessarily apply those techniques when
practicing. This difference between knowledge and application was
found in the current study, where many students verbalized tech-
niques that they never used in their 5-minute practice time, even
though these techniques (e.g., pinpointing difficult sections or prac-
ticing slow to fast) might have been perfectly appropriate to use.
Hallam (1997) also reported participants verbalizing practice proce-
dures in an interview that the subjects did not use in their recorded
practice sessions. The difference between self-report and actual tech-
nique usage in the current study may be an issue of not having
enough time in their 5-minute session to purposefully use practice
techniques,. Not applying remediation practice techniques may, how-
ever, be common in extended home practice as well. Further studies
investigating extended contextual practice would be beneficial to
more fully understand technique knowledge and application.

An additional factor that may interact with verbalization of strate-
gies and improvement is the student’s basic skill level. Based on the
analysis of how students practiced, it could be seen that while some
students had the cognitive wherewithal to understand practice tech-
nique usage, they simply could not get beyond the basic skill pro-
duction of correct notes and rhythms to improve their overall per-
formance scores to a great extent. Further research attempting to
home in on the practice skills of those struggling with basic note and
rhythm issues would be a valuable contribution to music education
research.

As in the previous literature, there was a variety of practice behav-
iors demonstrated during the 5-minute practice session in the cur-
rent study, ranging from continuously running the exercise without
fixing anything (Pitts, Davidson, & McPherson, 2000) to a systematic
breakdown of musical material (Chaffin & Imreh, 1997,
Miklaszewski, 1989). Those participants who did not fix anything
during their practice had the lowest mean gain practice score of all
of the practicers. Those participants who fixed errors in their prac-
tice had the next-highest mean gain practice score, followed by those
participants who jumped to challenging sections early in their prac-
tice. Last were those participants who stopped to intentionally repeat
and remediate sections of the exercise.

It is not surprising that the participants with the lowest mean gain
practice score also did not fix anything. The ability to be reflective
about errors may be beyond these participants’ basic skill level. While
they may see their teachers start and stop when errors happen, they
may not be able to detect the errors in order to know when to stop.
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Also, they may not have experienced specific practice strategies
designed to improve note and rhythm errors, since many teachers
may assume that this form of instructional sequencing would have
happened in first year band or at home for the student to “wood-
shed” on his or her own.

The group that might be labeled the most analytic—the partici-
pants who jumped to the challenging sections early in their prac-
tice—did not also have the highest mean improvement score. It may
be that participants who approached the exercise in a linear and sys-
tematic way felt the most grounded in the music and were thus best
able to improve. The amount of repetition and context needed
before analysis and remediation can be useful may indeed vary great-
ly across individuals.

The participants who jumped to the challenging sections early in
their practice did have a notable characteristic about their practice.
These participants used the greatest variety of practice techniques of
all the participants, including the commonly cited technique of play-
ing slowly and then increasing the tempo (Barry & McArthur, 1994;
Rohwer, 2002). The finding that proactive practicers used a variety of
techniques to remediate errors in place of the practice technique of
extended repetition was also noted for analytic practicers by Hallam
(1995).

The lowest-scoring holistic, noncorrective practicers who continu-
ously played the exercise without fixing anything also had notable
techniques in their practice. These participants tended to use silent
practice techniques of silent study and psychomotor (fingering)
practice more than the other participants in the study. It may be that
these participants needed the extra remediation steps that the silent
practice techniques provided before they could approach the exer-
cise repetitively. These students may also have been avoiding repeti-
tive practicing that did not lead to a feeling of improvement. Clearly,
more research is needed to understand the thought processes of low-
skilled practicers. Field dependence and feelings of self-efficacy may
be two additional variables for further research to investigate when
considering low-skilled, holistic, noncorrective practicers.

The finding that those who approached their practice analytically
improved significantly more than those who approached their prac-
tice holistically aligns with past research that has found that profes-
sional musicians tend to practice systematically (Chaffin & Imreh,
1997; Miklaszewski, 1989). Novice musicians tend to practice less
intentionally, with more playing from the beginning to the end of an
exercise (Pitts, Davidson, & McPherson, 2000). Even within more
advanced professionals, however, Hallam (1995, 2001a, 2001b) noted
a wide variety of practice approaches, highlighting the possible need
to tailor instruction on how to practice to each individual learner. As
in this study, context was more important for some practicers in their
analytic practice, and less important for others.

Since analytic practicers did improve their performances more
than holistic practicers, it may be important to consider how students
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could receive more training in analytic practice procedures. Hewitt
(2001) found that self-evaluation alone did not improve student per-
formance scores. Reflective modeling may serve as a viable, contex-
tual, and authentic tool in teaching a variety of analytic practice pro-
tocols that would be commonly used by advanced musicians. For
instance, when stopping for an error during a lesson or rehearsal, an
educator could first have the students consider whether they heard
an error and can identify it, and then discuss ways to remediate the
error. While this procedure may be more time-consuming than the
teacher simply fixing the problem, students may benefit from expo-
sure to a variety of procedures that could enable them to approach
practice more systematically and successfully.
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