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Introduction
Sight reading is sometimes defined as being able to read and play a piece of music without any prior
rehearsal or experience. Others consider play-throughs of a piece that is not memorized to be instances of sight
reading. For the purposes of this paper, only sight reading of completely unfamiliar material will be considered.
Successful sight reading occurs when a performer is able to approximate correct performance of a piece, as
written. This includes achieving acceptable tempo and expression. Some have considered sight reading in the
context of simply reading through a piece in real-time and mentally rehearsing it; however, generally the task of
physically playing the music is considered part of the skill. While many musicians can sight read, the extent to
which sight-read performance is similar to rehearsed performance is a good way of characterizing sight-reading
ability. Historically, being very skilled at sight reading was seen as coinciding with being a prodigy in other
aspects of music (Lehmann and McArthur, 2002). There is evidence that sight reading is a skill that can become an
automatic process for highly trained musicians (Stewart, Walsh and Frith, 2004). However, sight reading does not
necessarily improve as music playing ability improves (McPherson, 1994), and deliberate practice accounts for
only around a quarter of variance in sight reading performance (Kopiez and Lee, 2008). Thus, training programs
that focus on playing ability or learning pieces for recital may not produce effective sight reading skills, and even
programs that incorporate practice with sight reading but do not supporting training elements may not be
sufficiently effective. For whatever reason, many who become proficient at music performance never reach
proficiency with sight reading (Hargreaves, 1986), and this may be a prime reason for giving up their pursuit of
musicianship (Mills and McPherson, 2006). As such, much research has been done on the difference between
expert and non-expert sight readers, as well as on different instructional methods.

A sight reading training program: motivations
Sight reading requires that a person complete multiple tasks simultaneously. The complexity of the skill,
and the extreme time constraints relative to human processing capabilities, are one reason why it is difficult to

master (Mills and McPherson 2006). Broadly speaking, the skill of sight reading involves two sets of skills: the set
of reading-related skills and the set of execution skills (Wolf, 1976). The set of reading skills involve several
mental activities: perception (decoding notes), memory (recognizing patterns), as well as problem solving
(guessing at the identities of notes that one has no time to read). The set of execution skills involve coordinating
the right motor programs to play notes, as well as being physically able to play notes. The present paper will focus
primarily on the former components- the reading skills.
The goal of this paper is to provide an evidence-based training program for training novice sight readers
so that they exhibit expert-like behavior as quickly as possible. While music education programs aimed at novices
often focus on younger children, the present focus will be on adolescents and adults. While this program does not
require the learner have any music background, it is designed in ‘phases’ such that an adult learner who has some
relevant background may skip to a later phase if desired. This program assumes that the learner has knowledge of
the notes on their target instrument, and assumes that the instrument is a piano. The assumption is also made that
the learner either has some manual playing ability or will be working to acquire that ability in parallel with the
exercises described herein.

Sight reading as a reconstructive process
Sight reading has prominent perceptual skills that need to be developed to achieve expert status. These
skills center around rapidly comprehending notes based on visual information.
Similar to reading words, expert sight readers exhibit shorter and fewer fixations, because each fixation allows
they to encode more information (Waters, Underwood and Findlay, 1997). Less experienced sight readers tend to
fixate on individual notes, while more experienced sight readers tend to focus on phrase and line boundaries
(Goolsby, 1994). Additionally, Goolsby (1994) found that experienced sight readers often scanned ahead of
themselves in the score, and returned to previous locations, while novices tend to exclusively look to the next note
that must be played. This ability to look ahead/look around as well as acquire information about more notes with a

single fixation supports a higher ‘perceptual span,’ which in this case is instantiated as the ‘hand-eye-span,’ which
is the number of notes that a musician can continue playing even after the sheet music has been removed.
Similarly, Penttinen (2013) found that expert eye gazes tend to follow the melodic contour. These larger perceptual
spans are often partially attributed to the ability to form larger chunks in working memory, which relates to the
rapid recognition of some sort of musical pattern. The patterns that enable formation of larger chunks come from a
variety of structural features of a musical score. These include chords (Waters, Townsend and Underwood, 1988),
tonality and sequential pitch structure (MacKenzie et al., 1986; Waters and Underwood, 1999), phrase structure
(Sloboda, 1977), and rhythmic structure (Waters and Underwood, 1999). Penttinen and Huovinen (2011) found
that novices do have some systematic patterns in their eye movements; they tend to focus on large melodic interval
skips, rather than passages of small steps that can be easily chunked. Nine months of instruction in music theory
concepts such as intervals, meter, scales, and triads led to a reversal in this behavior. Experts even have the ability
to vary their hand-eye spans based on the presence of nearby structural divisions in the music (Sloboda, 1984).
Specifically, if the end of a phrase (often, four measures, with the fourth being an ending of a musical idea) is
coming up, the eye-hand span of experienced sight readers will grow to encompass the end of the phrase. In sheet
music, the end of a phrase is often characterized by a ‘repeat’ or other change. As such it is a meaningful task
boundary, and expert perceptual grouping behavior is responsive to this.
These findings are evidence that sight reading is a ‘reconstructive’ process, similar to text reading
(Lehmann, Sloboda, and Woody, 2007), rather than a stimulis-driven perceptual process. In order to overcome the
perceptual bottleneck of needing to visually attend each note, skilled sight readers seem to rely on retrieval
structures that allow for rapid pattern recognition with only a few fixations. To test this, Waters, Underwood and
Findlay (1997) had novice and expert sight readers sight read and play a piece. While experts were faster than
novices, as one would expect, experts were much more susceptible to disruptions due to the randomization of
music score elements that would otherwise generally conform to a predictable structure. Sloboda (1976) had

pianists sight read classical music pieces, into which errors had been introduced that violated rules required to
maintain harmony. Pianists tended to ‘correct’ these altered notes to the original notes, despite being asked to play
the piece as written. When asked to play the piece again, the number of corrections was higher, which the author
attributed to their having stronger expectations of what the note should be. Penttinen (2013) tracked the eye
movements of experts and novices sight-reading either music with familiar structure, or music with melodic
alterations. It was found that differences in the expert eye movements that were evidence of chunking and greater
eye-hand span disappeared for the sections of the music that had been altered. Stanzione et al. (1990) described a
case in which a musician with brain injury lost the ability to use these structure-dependent strategies, and instead
had to read each note individually, which led to impaired sight reading performance.
The fact that expert sight readers can be disrupted in this way is further evidence that expert sight-readers
are not, in fact, directly translating visual input for single notes into motor programs, at speed. Instead, expert sight
readers are actively reconstructing what the music should probably look like, given perceptual information that is
often necessarily incomplete due to the extreme time constraints relative to their perceptual processing and
psychomotor abilities (Lehmann, Sloboda, and Woody, 2007).

Determinants of sight reading ability- trainable and non-trainable elements
Sight reading performance is also related to a variety of capacities that present either reflect skills that can
be trained or limitations that need be circumvented. Kopiez and Lee (2006) proposed a dynamic model of sight
reading, which incorporated a variety of predictor variables. It also postulated that the impact of these variables
(including deliberate practice) would change demanding on the difficulty of the sight reading task. At low levels of
difficulty, general expertise at playing an instrument was predicted to be sufficient. At moderate difficulties,
individual differences in psychomotor speed, information processing speed, inner hearing ability, as well as the
amount of deliberate practice specifically in sight reading, became more important. Finally, when to-be-read
material is extremely difficult, individual differences in psychomotor speed became most important, followed by

expertise specifically in sight reading. Hayward and Gromko (2009) measured the abilities of wind instrument
musicians in terms of auditory, perceptual, motor and spatial abilities. They conducted a factor analysis, and found
that aural pattern discrimination abilities and spatial-temporal reasoning loaded as a factor separate from a factor
describing technical proficiency at playing their instrument. The authors suggested that a sight reading training
program should include having students sing tonal patterns and clap pitches to teach them to become attuned to
melodic and rhythmic structural elements of a score. Kopiez and Lee (2008) measured a variety of possible
predictors of sight reading ability across difficulty levels, including a set of cognitive, perceptual and motor
capacities, as well as specific trainable skills germane to sight reading. Memory abilities were measured in terms
of working memory (a digit manipulation involving verbal as well as spatial and task-switching capacities), as well
as short term memory and music-specific short term memory (free recall tests after a short interval). General
intelligence was measured via a subset of the Ravens Progressive Matrices (Raven and Court, 1988). Simple audio
and visual reaction times were measured through basic stimulus onset tasks. Perceptual processing speed was
measured through a digit-sorting task (‘number combination’). Psychomotor ability was measured through a
‘speed trilling’ task requiring rapid repetitive hand movements, as well as a speed-tapping measure in which
participants were tasked with repeatedly hitting a button as fast as possible. The first skill that was measured was
inner hearing, via a task in which participants heard a melody, had to hold the melody in auditory working
memory (without humming) for a short interval, and then were presented with a new melody and asked to indicate
whether the new melody included the to-be-remembered melody. The amount of practice in sight reading and
piano in general was calculated based on participant self-report. First, each the outcome variable of sight reading
score was regressed onto each predictor variable individually. Somewhat surprisingly, speed trill ability for the
middle and ring finger (psychomotor ability) accounted for a larger percentage of variance (almost 32%) then the
amount of deliberate practice, although the latter accounted for almost 25% of the variance. Perceptual/
information processing speed and inner hearing ability also accounted for large portions of the variance. Other

measurements, including general intelligence and working memory capacity, did not have statistically significant
correlations with the outcome variable. The authors then conducted a stepwise predictor entry procedure, and
created that a model that incorporated psychomotor speed (speed trill ability) with the ring and middle fingers,
amount of deliberate practice with sight reading, perceptual/information processing speed, and inner hearing
ability, in that order. This model explained 59% of observed variance in sight reading ability, across difficulty
levels. The authors recommended that music education focused on sight reading would focus on the learner
becoming lightly familiar with a wide variety of pieces, each containing a wide variety of tonal, melodic, and
rhythmic structures, so that those elements can be encoded as generalized retrieval structures and brought to bear
when sight reading a new piece. Having these relevant retrieval structures subsequently will allow the learner to
create larger chunks and have a larger eye-hand span, which will circumvent perceptual and psychomotor
bottlenecks and allow for faster sight reading.

New training programs- circumventing psychomotor and perceptual bottlenecks
In order to open the possibility of sight reading to more people, and reduce dropout, sight reading training
programs should be adapted to accommodate the impact of individual differences in psychomotor and perceptual
speed. While these capacities themselves cannot be improved through training, practice in pattern recognition and
chunking of events in the sheet music should be able to reduce the strain on perceptual processing by requiring
fewer fixations and giving more time to process each. Additionally, spending less time in saccades and more time
fixating (and accordingly processing notes in larger chunks) should allow a musician more time to generate motor
programs as well, mitigating the effect of slow psychomotor faculties. This is somewhat similar to the ‘quiet eye’
effect in which expert aimers fixate on a single point just before conducting a targeting activity, which is thought
to allow for more time to compute ballistic information (Vickers, 2007).
Increased training in pattern recognition and chunking behaviors could also lower washout rates in those
with slow perceptual processing. Mishra (2013) conducted a meta-analysis of 92 quasi-experimental research

studies on sight reading training methods and found that a variety of different training activities had positive
effects on sight reading ability. Major influences included ‘aural training’, ‘controlled reading’, ‘creative activities’
(such as composition or improvisiation), as well as ‘singing/soflege’ (studying associations between notes and
pitched phonemes). Thus, a modern training program should incorporate this variety of components, with the goal
of developing the variety of related skills that support expert performance, over and above the simple ability to
quickly associated an individual written note with an action of the body.

Considerations of a modern sight reading training program
Explicit Training for recognition of structural elements and chunking
A variety of efforts in sight reading learning research have focused on evaluating whether learners would
benefit from a focus on the variety of structural cues that support expert sight reading performance, over and above
the perceptual ability or recognizing individual notes in isolation. Grutzmacher (1987) trained one group of novice
learners via a note-focused instruction method, and another group via a method that emphasized tonal patterns.
The group that received the tonal structure instruction performed better on a sight reading test. Similarly,
MacKnight (1975) trained one group of novice sight readers to recognize pitches via naming, sound and fingering,
and another group to read pitches based on tonal patterns. Once again, the group that received instruction in the
tonal patterns performed significantly better on a measure of sight reading skill. Gaynor (1995) developed two
different training programs aimed at improving sight reading, and gave them to novices and experts. In one
program students were given exercises aimed at teaching them how to chunk groups of notes via training in eye
movement patterns and memory recall, in addition to ‘melodic prediction,’ while another group was given
extensive training with melodic prediction alone. The melodic prediction component was an exercise in which
students were asked to predict notes that had been removed, and play the melody as if those notes had not been
removed. The researcher engineered these missing notes so that they would require that students become sensitive
to phrasing, tonality, melodic contour, melodic patterning, modulation, and rhythmic patterning. The researcher

found that melodic prediction exercises had a large effect on sight reading performance, but that explicit chunking
instruction did not have as large of a benefit. The reader may note that some of these effects may apply differently
to adult or adolescent learners versus younger children. Young children are often able to learn to recognize
individual notes, but often unable incorporate structural cues (Tommis and Fazey, 1999). However, since the
present program is focused on adolescents and adults, structural recognition will be emphasized.
Harris’s popular sight reading program (Harris, 1994), responsive to some of these findings, requires that learners
look for both rhythmic and melodic patterns in various materials crafted specifically for this purpose. While
learners may also play these short ‘songs,’ this is done as a separate, distinctly focused activity. Also included are
reflection questions aimed at causing the learner to recognize specific aspects of musical structure: for example
‘how is it like a conversation?; what particular pattern do you see in bars 1 and 2?’ In this way the learner is
scaffolded toward being able to recognize these elements on their own.

Incorporating breadth, not depth in music exposure
Lehmann and Ericsson (1996) studied advanced student pianists, and found that the breadth of their
‘accompanying repertoire,’ which is the set of pieces they would be comfortable accompanying other musicians to
play, at short notice, was predictive of how well the students sight-read. They noted that these students spent their
time actively seeking out harder and harder pieces, in order to be able to play with different people and different
groups such as choirs, friends, or churches. The reader may note that these are not pieces that were memorized for
solo performance. Indeed, music education that focused on solo performance by having the learner learn a few
pieces very well, for solo performance, may not be conducive to sight reading.

Training inner hearing ability
The training of ‘inner hearing ‘explicitly is not well defined, solfege is generally incorporated into music
education. Inner-hearing predicts sight reading sight reading, and traditional solfege training improves sight

reading ability across studies (Mishra, 2013). Such training is often incorporated into sight-reading and music
education programs with notable success (Bernard, 2002). As such it should be included in the present program.

Training Rhythm keeping
The ability to ‘keep time,’ which involves generating and maintaining an internal representation of
musical metre (Sloboda, 1983), is highly correlated with sight reading success (Boyle, 1970). As such, a sight
reading music training program should include elements of time-keeping, as this is a component of the task.
Various methods exist to train the ability to maintain an internal representation of rhythm. Boyle (1970) found that
encouraging foot-tapping during sight reading increased performance level. Salzberg and Wang (1989) found that
foot tapping and ‘mark the beat’ methods tend to be effective for adolescents, but may be less effective for
elementary school students.

Training note-for-note identification
While focusing only on note-for-note identification has been shown to be for a modern training program,
and training needs to incorporate pattern recognition and chunking behaviors early and often, individual notes do
still need to be recognized. Traditionally, music educators have often started with verbal-sequential mnemonic
devices such as ‘Every Good Boy Does Fine’ for learning and remembering the identities of notes on the staff
(Coutts, 2012). However, this is an extraordinarily slow method, and means that higher notes take longer to be
recognized. Additionally, these mnemonics do not correspond to the music itself in any meaningful way, or
correspond to any kind of spatial or structural understanding of the music. As such, current thinking in music
education is to eschew these entirely, in favor of methods that engender creation of a spatial understanding of the
staff (Coutts, 2012).
For this latter approach, (Watkins, 2016) recommends several options. The first is the ’middle C method’
in which a student learns middle C on the staff and instrument, and simply counts intervals up and down from this
point. This method is still relatively common, although it is quite slow. Somewhat harder to learn, but faster, is the

‘intervallic reading’ method (Clark, 1995). Here, the student memorizes a few ‘landmark notes’ by rote, and then
begins sight reading practice by considering the intervallic distance between a target note and the nearest landmark
note. This method helps the student begin considering structure in the music early and often.
Finally, instructors do recommend use of note identification exercises, in which more notes are gradually
introduced to the training set and the learner eventually is capable of identifying each note on the staff (Watkins,
2016). Clark (1995) pointed out that while it is beneficial to know the identities of notes, either as declarative
knowledge or as a somewhat automated perceptual skill, sight-reading should not actually be conducted in this
way, as it makes reading disjointed and slow. Thus, while there is a place for the ‘whole keyboard approach,’
current recommendations lean toward teaching through intervallic methods, as well as other methods that get the
musician accustomed to attending to structural elements in order to identify the note.
Increasing feedback for note identification
Several studies have focused on using feedback to augment learner abilities. These have largely been
unsuccessful in changing learning outcomes. Rogers (1991) trained some students using color-coded notes, and
others with conventional black notes. This additional code did not lead to significant differences in sight reading
ability after completion of training. Lee and Choi (2013) used haptic feedback to teach sight reading in a manner
that directly created motor links. They had drummers attempting to sight read wear haptic devices on their arms
that would vibrate prior to the reading of a given note, to indicate what sort of motor action the learner should do
(‘tactile cuing’). They also tested a version that used auditory cuing, and a version with post-note visual
indications of whether a note was correct or not. There were no significant differences between these different
feedback types in a sight reading/ playing task. The authors attributed the results in part to the fact that skilled
sight readers read more than one note simultaneously and at high speed, while the augmented cues were only able
to cue one note.

Training for performance anxiety and inward focus
Vickers (2007) described the phenomena of ‘choking,’ which was described as a failure of a person to
perform up to their true skill level (Baumeister, 1984). They authors noted the connection between ‘self-focus’
behaviors and choking, in which focusing on internal experience and meta-assessment of one’s performance leads
to a disruption of automated skill components being allowed to run their course. Wulf et al. (2002) found that
athletes who are able to maintain an ‘external focus’ on task elements, rather than an ‘internal focus’ on their own
feelings and performance, are higher performing. Wulf et al. (2010) authors demonstrated that feedback systems
that provide externally focused feedback lead to better performance outcomes compared feedback systems that
incorporate internal focus. As such, a sight-reading program could include training involving attending to external
feedback rather than internal feedback. This should provide some resilience against performance anxiety and the
dangers of becoming introspective.
Vickers (2007) noted the impact of ‘cognitive anxiety on choking behaviors, as well. Cognitive anxiety
describes negative feelings deriving from expectations about one’s performance, and potential consequences.
Experiencing cognitive anxiety is detrimental to performance (Hardy and Fazey, 1987). Thus, a sight reading
training program could include an element of mindfulness training, which has been shown to mitigate cognitive
anxiety and improve performance in athletes (Kaufman, Glass and Arnkoff, 2009).

Training for multi-tasking and resilience to interruptions
Another possible cause of ‘choking’ is dynamically occurring distractions, in which a person’s attention
may be pulled away from the task at hand, toward distractors, lowering the cognitive capacity available to perform
the task (Vickers, 2007). To mitigate this effect, a sight reading program could incorporate exercises with
deliberate distracting elements. Cades, Boehm-Davis, Trafton, and Monk (2011) found that in multi-task
situations, participants can be trained to be resilient to distracting interruptions if they have training in specific

combinations of tasks. Sight reading often occurs in dynamic environments where other band members are
present. There may be a conductor, an audience, or environmental aspects. While many of these will not be
‘interruptions’ per se, training needs to occur in environments such as these in which more is going on that could
occasionally distract the performer from their task.

Spacing of Practice
Schmidt and Lee (1988) provided an overview of the spacing of practice. They noted that, at large time
scales, a trade-off exists- massed practice will be less efficient in terms of performance improvement and retention
per unit of practice, but in a sense may take less total time (including rest intervals). Conversely, distributed
practice provides greater performance improvement and improved retention per time unit of practice, but may take
more total time. Fatigue is also a factor in performing the full sight reading task. However, there are many other
components to a modern sight reading training program, that are not as fatiguing. These include listening to and
studying a variety of pieces, learning music theoretic elements.

Variability of Practice
Schmidt and Lee (1988) described concerns relating to variability of practice, with findings generally
indicating that varying practice conditions leads to better transfer outcomes. This is highly important in sight
reading. Exposure and light familiarity with a variety of musical patterns has been found to correlate with sight
reading ability (Lehmann and Ericsson, 1996). As such, practice tasks should be varied, but only as broadly as the
set of types of music the musician is interested in training.

Speed-Accuracy Tradeoff
Sight reading includes a speed-accuracy tradeoff. In general, learners should be instructed to avoid putting
an artificially high priority on accuracy (Schneider, 1985). Ultimately, high performance in sight reading depends
on the ability to guess and make plausible-soundig mistakes (Lehmann and McArthur, 2002).

Music Composition, Improvisation, and Sight reading Training
Guderian (2008) found that a program in which music students were asked to improvise and compose
music pieces led to an increase in sight reading performance. Lehmann and McArthur (2002) noted that the ability
to improvise is actually key to expert sight reading. Additionally, training in this way would require ‘deep
processing’ of structural elements, which in general leads to better recall of those elements (Craik and Lockhart,

1972).

Motivation
Motivation has been considered as an issue in music education. Allowing the learner to select their own,
material and to some extent set their own goals has been found to lead to improve retention (Brandstorm, 1995;
Greco, 1997). Additionally, the presence of another person to supervise practice and provide support is beneficial
to learning outcomes (Barry, 1992). Being able to play along with others with unfamiliar music is a valuable social
activity and is the goal of many aspiring sight-readers (Lehmann and Ericcson, 1996). As such, these activities
should be encouraged as soon as the learner is ready.

Part-task practice
Fabiani et al. (1989) tested two approaches to dividing up practice of complex skills. They found that
performance was higher for participants that were trained in various sub-tasks, versus participants trained in the
entire task from the beginning. However, participants training in the latter way were more resilient to practice
effects. Training in sight reading presents a similar tradeoff- it’s important not to overload the trainee’s cognitive
load (Sweller, 1994), but it’s also important to provide experience with the ecological multi-task situation soon and
often in order to create practice with disruption and time sharing (Cades, Boehm-Davis, Trafton, and Monk, 2011).
As such, an incrementally expanding task approach will be recommended, starting with recognition of single notes
and progressing to playing from sections of the staff, then one staff, then both staves, and finally playing both
staves with environmental distractions. However, this last point should be reached as soon as possible, and

difficulty ramped up from there in the full task.

Measuring Progress
Sight reading performance. There are several formal tests of sight reading ability. The most
common is the Melodic Sight-reading achievement test (Grutzmacher, 1987). However, these can be
complicated to administer. As such, simply recording the time a musician is able to play music, compared
to how long it should take, and estimating the number of mistakes, is recommended. For novices, number
of mistakes may not be informative, so ‘time taken’ may be the only measure that is informative. These
can be done with a standardized bank of similar-difficulty songs. The difficulty of songs that the musician
is able to sight read above a threshold of time and accuracy is another measure of ability. Generally,
music repositories are divided into difficulty levels that can be used to characterize this.
Music theory knowledge. Music theory is generally measured via the Iowa Test of Musical
Literacy (Gordon, 2001).
Workload. The NASA TLX (Hart and Staveland, 1988) is generally a good measure of workload.
In particular, it is diagnostic without requiring a large amount of expertise or time to administer (Rubio,
Diaz, Martin, and Puente, 2004)- important for at training program in which the learner may need to selfadminister frequently to assess progress. Workload can be a measure of automaticity. Performance may
stay the same for periods of time, but workload may decline, indicating improvement.
Measuring hand-eye span. To measure hand-eye span, the learner must have an observer stop
their performance and they must verbally recite the next few notes. The number of notes they can
correctly recite is the hand-eye span.

A sight reading training program
The following program is designed to take place in 5-6 months. It is recommended that a learner carry out
the program with cohort in order keep motivation and give opportunities to sight-read together. Trial and hour
counts are included as suggestions, but a learner may adapt these to suit their time constraints and preferences.

Phase 1
Phase 1 is intended to take 2-4 weeks. The learner will create declarative knowledge about the identities of
notes, without forming detrimental habits that often arise during this period. The learner will acquire basic music
theoretic knowledge.
Note identification training. Note identification training will be carried out in a ‘whole keyboard’
method, but participants will be encouraged to use intervallic methods to recognize notes that they have not yet
learned. Verbal-sequential mnemonics will not be used. For this section, C major can be used as a key signature. It
is recommended that a piano or keyboard not be used for this phase, as it could overload the learner. Note
identification training can be carried out using an online tool or flashcards. Learners should first memorize middle
C, as well as the top, bottom and middle lines of each staff. Once these have been committed to memory, learners
can use an online tool to perform note identification within half of each staff. Both staffs must always be kept in
view to avoid confusion between staves. Learners should be instructed to utilize intervallic methods to deduce the
identity of notes they do not know, based off of anchor notes. After around 2000 trials, spaced out over four
sessions (500 per quarter of a staff), learners should explicitly pause and commit new 4 new notes to memory
using flashcards. These notes can be evenly spaced in between the previous ‘anchor notes.’ After this point, 2000
more note recognition trials can be conducted. These trials should be either the entire treble clef or the entire bass
clef, with intervallic methods being encouraged for unknown notes. Both clefs should always be shown at all
times. For these trials, a keyboard or piano should be used, to start building cross-linked spatial understanding. The
learner may at this time commit the remaining eight staff notes to memory via flashcards, as well as the four notes

just below or above the staves. Following from this, 2000 trials involving sight reading random notes from the
grand staff may be conducted. Once the learner can achieve 80% accuracy with this task, without taking time to
think, they are ready to move on. For these trials, a piano or keyboard should be used. It’s important to note that
note identification should not be presented as ‘sight reading’- it’s merely a knowledge base that will facilitate
doing sight reading in the proper way.
Music theory education. Concurrently with initial note identification training, the learners should be
given instruction in music theory via a music theory book. The details of this instruction are not the focus of the
present effort; detailed music theory training programs have been covered elsewhere. Performance can be
measured via the Iowa Test of Musical Literacy; students should be able to pass levels 1 and 2.

Phase 2
Phase 2 is intended to take about two months. The learner will learn to look for structural elements such as tonal
patterns in the score, as well as continuing music theoretic education. They will develop the supporting skills of
rhythm-keeping and inner hearing. Additionally, they will begin practicing the full sight-reading task, and work up
to being able to play low-complexity music selected or developed for this purpose.
Note identification training. For phase 2, practice identifying notes in isolation should be tapered off, as
ultimately this is not a desirable pattern of behavior for use when reading notes.
Music theory education. Education in music theory should continue through up through ‘intermediate’
level materials as assigned by the instructional material. The learner should be able to pass levels 3-6 on the Iowa
Test of Music Literacy after this period.
Training in structural element recognition. Participants should be trained to recognize structural music
elements. Chief among these should be tonal patterns. In the manner recommended by Grutzmacher (1987),
Gaynor (1995), and MacKnight (1975), the learner should be tasked with recognizing particular tonal patterns, as
well as harmonizing with them. Harris (1994) includes exercises in which the learner is presented with a sheet of

music and asked to identify rhythmic or melodic patterns. This music is intentionally prepared in such a way as to
highlight particular rhythmic and melodic patterns; in addition, questions prompt the learner to identify rhythmic,
melodic and other structural elements. These pieces also repeat these elements enough times so that a learner
might create a representation of each pattern. This scaffolding is important, and may lead to faster acquisition
compared to simple exposure to typical compositions and sight reading practice. As such, it is recommended that
learners work through Harris (1994) levels 1-3, during this time. This aspect of training is important, and should
form the bulk of phase 2 (around 20-30 hours).
Deliberate sight reading practice. Learners should work up to being able to sight read ‘low complexity’
musical pieces. These may have relatively few notes per measure, may involve fewer notes than the entire staff,
and may have intentionally predictable patterns. Sight reading sites such as ‘sight reading mastery’ (Sight Reading
Mastery, 2015) have a database of short songs, organized by difficulty, for this purpose. This training should
account for a large amount of training time, at 20-30 hours. The learner should measure time taken as well as
accuracy to play these songs, and should expect to be able to play the songs in roughly the amount of time required
by the notation, accepting a possibly high error rate. The learner should measure their cognitive workload via
NASA TLX. Workload on the ‘low’ difficulty songs should be lower than 8-10 by the time this phase is
completed, indicating that the learner may have some spare capacity to begin taking on harder material. The
learner should be instructed to strive to play as quickly as possible, while maintaining accuracy high enough for
the song to be recognizable.
Exposure and annotation training. Alternately, learners can analyze the piece, recognizing patterns,
scales and key signatures, and annotate these items. This should be a significant component of sight reading
training at this stage, and should account for at least 10 hours of training, spaced out over the month.
Rhythm keeping training. Learners should be given practice in foot-stomping and other rhythm keeping
improving devices, as well as special training via rhythm keeping activities. This should be done for about 5-10

hours over the one-month period. Harris (1994) provides exercises that should be conducted here, in which the
learner ‘keeps the beat’ by tapping the pulse (each quarter note) with one body part, while tapping the notes
themselves with another body part.
Soflege and vocalization training. The learner will spend time undergoing soflege training to develop
their inner hearing ability. This may take around 10 hours of practice, and can be conducted in two parts. First, an
online tool can be used to teach soflege, in order to give the learner some understanding of what notes should
sound like. Next, the learner may perform note recognition exercises and limited ‘sight-singing’ or harmonization
exercises (Bernard, 2002). It should be noted that the skill of sight-singing is difficult to master. As such, basic
familiarity with solfege notes followed to harmonization exercises is recommended in this case. This may be done
for 5-10 hours.

Phase 3
Phase 3 is meant to take about two months. The learner will become proficient at understanding the
structure of musical pieces, and will work up to being able to sight read more difficult pieces.
Deliberate sight reading practice. Learners should continue practicing sight reading of various real
songs, this time moving up to those marked as ‘moderate complexity.’ Learners should continue to measure task
times and estimated error rates, and should expect task times to decrease close to the correct times based on the
tempo. Again, this should take the bulk of the time, at around 40-50 hours. The learner can begin playing along
with cohort learners, friends or teachers during this time.
Training in chunking. For this stage, the learner should be given explicit instruction in how to scan the
music, as well as memory exercises, similar to Gaynor (1995). This training may be somewhat limited in utility
and as such can be limited to about 5 hours.
Melodic prediction exercises. The learner should explicitly practice ‘melodic prediction.’ To do this,
they should cover up notes from within a score, and attempt to play the score as it was written. The learner can

measure error rates for these notes, and grade their ability. Before exiting phase 3, the learner should be able to
reach over 50% accuracy with melodic prediction. The learner may spend approximately 15-20 hours working on
melodic prediction exercises.
Music composition and improvisation exercises. Finally, the learner should spend some time
improvising on the piano, as well as composing their own simple piano works. Both of these will enhance attention
to structural elements and common tonal patterns. This can be done for around 5-10 hours.

Phase 4
Phase 4 should take about one month. The learner will focus on being able to sight read moderate/high
complexity pieces, while managing various distractions and sources of anxiety.
Deliberate sight reading practice in stressful or distracting contexts. Learners should continue to
practice with moderate/ high complexity songs. They should introduce various distractors, such as having a friend
look over their shoulder, cheering and making other kinds of feedback. This remains important, and should take
around 40 hours. The learner should measure their cognitive workload via NASA TLX. Eventually, workload
should decrease to the point where the learner might be able to hold a conversation while sight reading, without
degrading performance. Hand-eye span should also be measured throughout the month. Hand-eye span should
vary significantly, and should be in excess of 2-3 notes, generally.
Training in maintain external focus and managing cognitive anxiety. Instruction should be given on
mindfulness procedures as well as how to focus on external feedback. This not of as high import but this
knowledge needs to imparted, so around 5 hours can be set aside for these items.
Continued practice improvising and composing. The learner should continue to spend time composing
novels works, as well as improvising over existing works. The focus need not be on quality, but on creating
coherent compositions that adhere to musical convention (avant-garde composing may not be as helpful). Around
20 hours can be allotted for this.

Phase 5
Phase 5 encompasses continuing training in sight reading. The learner should continue to practice sight
reading various songs, and should keep composing and improvising musical pieces.

Conclusion
Sight reading is a difficult skill to learn and master. However, modern training methods should be able to
make it attainable for more people than ever before. Adhering to a training program of the sort described here, that
focuses on supporting skills and training pattern-recognition ability in music, should produce desirable outcomes
in adolescent or adult students who desire to learn to sight read.
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