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La guitare électrique serait-elle I'instrument emblématique
du xx¢ siecle? Son histoire a marqué plusieurs générations
de musiciens et d’auditeurs: sa sonorité et sa puissance
(qu'elle doit aussi a ses composants externes: pédales
d’effets, amplificateurs et haut-parleurs), sa versatilité,
son impact visuel et toutes les significations qui lui ont été
associées en font un objet incontournable, une véritable
icone planétaire.

Et pourtant 1’étude scientifique de son histoire, de son
répertoire ou de sa technologie n’a fait que commencer,
tout en allant en s’amplifiant. Peu connue, la recherche
menée autour de cet instrument mérite qu'on s’y attarde,
tant les approches possibles sont riches et variées: car
I'instrument ne peut s’étudier en-dehors de son contexte,
ni sans raconter ’histoire de ces pionniers qui se mirent a
bricoler des formes hybrides d’instruments, puisant dans
l'organologie classique en la mélant aux techniques de la
radio, du microphone et de tout ce que « la fée €lectricité »
a pu apporter en matiere d’'innovation sonore. L'on ne peut
aussi ignorer la construction symbolique de ces figures
mythiques, les guitar heroes, qui font réver les foules et
alimentent les fantasmes de nombreux amateurs. Sans
oublier la multiplicité de ses usages, du club intimiste aux
gigantesques stades ou festivals, de son expérimentation
dans la musique contemporaine au refus délibéré de la
virtuosité dans des genres plus nihilistes, et méme dans
certaines pratiques religieuses!
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CHAPITRE 12

PERCEPTUAL AND VISUOMOTOR FEEDEORWARD
PATTERNS AS AN ELEMENT OF JAZZ GUITAR
IMPROVISATION PRACTICE AND PEDAGOGY
MODELES DE PREDICTION PERCEPTIFSET
VISUO-MOTEURS COMME UN ELEMENT
DE LA PRATIQUE DE L'IMPROVISATION
ET DE LA PEDAGOGIE DE LA GUITARE JAZZ
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ABSTRACT

Although scant, there is some qualitative evidence to indicate that
expert jazz guitarists use a perceptual or visuomotor feedforward process
to “sketch ahead” and roughly plan their improvisations especially in
complex or repetitive musical situations. A visual patterning approach to
navigating the fretboard is also heavily present in jazz guitar pedagogy from
its earliest days. However, despite this apparent congruence of visuomotor
patterning between the practice of experts and the pedagogy of novices,
many university-level guitar instructors find the current pedagogical
landscape for guitar to be problematic, and note that jazz undergraduates
frequently struggle with improvisation and basic technical skills. This
problem could have numerous roots; including a typically late start to
training. As well, perceptual and visuomotor feedforward patterns, while
they may ease the cognitive and biomechanical complexity provided by
the fretboard, also have the potential to limit creative problem-solving, as
well as the limiting influence of external or diagrammatic representations
and schema. Jazz guitar skill acquisition is a fluid and evolving process, and
most students eventually sort out fretboard and creative complications,
but it seems that perceptual or visuomotor feedforward patterning may
have adual effect of both easingand complicating guitar performance in an
improvisatory context; allowing for fluid navigation of the “labyrinthine”
layout of the fretboard but also potentially limiting creative exploration

and constricting musical decision-making.
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RESUME

Bien que peu nombreux, certains éléments d’ordre qualitatif semblent
indiquer que les guitaristes de jazz experts utilisent un processus de
prédiction perceptif ou visuo-moteur pour « esquisser » et préparer
leurs improvisations, surtout dans des situations musicales complexes ou
répétitives. Une approche reposant sur la visualisation de modeles pour
'apprentissage du manche de la guitare est également tres présente depuis
ses débuts dans la pédagogie de la guitare jazz. Cependant, malgré cette
apparente convergence des modeles visuo-moteurs entre la pratique des
experts et la pédagogie des novices, de nombreux professeurs de guitare
de niveau universitaire considérent 'actuel cadre pédagogique de la
guitare comme problématique et notent que les étudiants de premier
cycle ont souvent des difficultés a improviser et  acquérir les compétences
techniques de base. Ce probleme pourrait avoir de nombreuses origines,
parmi lesquelles une entrée généralement tardive dans I’apprentissage.
De plus, les modeles de prédiction perceptifs et visuo-moteurs, bien
que pouvant réduire la complexité cognitive et biomécanique dans
I'appréhension du manche, peuvent également réduire la créativité dansla
résolution de problémes, ainsi que 'influence des représentations externes
ou diagrammatiques et de schémas. L’apprentissage de la guitare jazz est un
processus fluide et évolutif, et la plupart des étudiants font finalement un
tri parmi les difficultés dues au manche et ala créativité. Mais il semblerait
que les modgeles de rétroaction perceptifs et visuo-moteurs puissent a la
fois faciliter et compliquer la performance guitaristique dans un contexte
d’improvisation, en permettant une navigation fluide dans la couche
« labyrinthique » du manche mais aussi en limitant potentiellement
la créativité dans I'exploration créative et en contraignant les prises de
décisions musicales.
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The use of patterns in jazz or improvised music can be conceived as
simultaneously musical or intervallic, as well as kinaesthetic or motor
programming (Finkelman, 1997; Norgaard, 2014; Owens, 1974;
Pressing, 1988; Weisberg e al., 2004). According to Pressing’s (1988)
cognitive model of improvisation, with experience, practice and training,
audiomotor programs or formulas gain fluidity and flexibility and can be
manipulated in an improvisatory context. Audiomotor connectivity has
been shown to be particularly strongin musicians (Palmer, 1997; Zatorre,
Chen, & Penhune, 2007). For example, recruitment of motor areas is
noted in trained musicians listening to musical pieces (Brown ez /., 2013
Haslinger ez al., 2005; Lahav e al., 2007). The production effect (the
influence of physical practice on memory recognition) is pronounced in
the recall of melodies (Brown & Palmer, 2012). In particular, a study by
Mathias ez al., (2016) found that adult pianists were better able recognize
alterations in melody when it had been previously performed rather than
simply heard. Some research also indicates that audiomotor connectivity
is instrument-specific, as musicians are better at recognizing incongruent
melodies when they are performed on their own instrument (Drost ¢t 4.,
2007; Proverbio & Orlandi, 2016).

In guitar improvisation, this type of audiomotor programming is
alluded to in musicological research across multiple genres. In their
work on folk blues guitarists, (Baily & Driver, 1992) indicated that the
musicians improvised “... not solely as aural patterns, but as sequences
of movement patterns which have visual, kinaesthetic, tactile as well as
auditory repercussions...” (Baily & Driver, 1992; as qtd. in Scott, 2003:
70). Audiomotor patterning or “motor grammars’ are also featured
in research of other fretted stringed instruments such as the Afghani
dutar and rebab (Baily, 1977). In jazz guitar, references to intervallic
formulas and audiomotor patterns turn up in analyses of jazz guitarists
as varied as Grant Green, Sonny Greenwich, Pat Metheny, and

Charlie Christian:

[Grant] Green is able to make considerable music using this formula and

his repeated usage of it [in I’ll Remember April] and elsewhere affords
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him an effective strategy with which to navigate musically in any number
of contexts'...

Additionally, [Sonny] Greenwich uses the phrase, with some melodic
variation, to organize his improvisation. By articulation or alluding to the
theme twenty-two times... Greenwich employs the formula as the initial
“call” — to which a “response” occurs later?...

The analysis [of Pat Metheny’s approach to soloing] has also
demonstrated that faster passages can tend to be less purely improvised,
the technique often relying more on variations of a set of muscle memories
in rhythmically denser passages of music>...

[Charlie] Christian would vary from his own formulas and innovate
upon previously assimilated material. An indicator that Christian was
still developing his own sound is that most of these exceptions to the
formulas are found in later recordings, particularly the ones taken at the

. . . 4
jam sessions at Minton’s™.

In examining the improvisatory style of jazz guitarist Pat Metheny,
(Dean, 2014) indicates that these audiomotor programs can result in
distinctive musical signatures and fretboard usage patterns. In addition,
he makes the point that in complex improvisational situations, motor
programs may overtake auditory feedback in decision making. This idea
can also be seen in a study by (Norgaard ez 4., 2016) where jazz pianists
relied on patterns more often in situations where cognitive load was
increased. This reliance on motor programs is not unusual or unmusical
but s rather an essential component of improvisation and consistent with
Pressing’s model (1988). As Metheny himself states: « I don’t care if it’s
John Coltrane, or the Art Ensemble of Chicago, or the greatest or the
worst improvisers that ever lived, if you play 200 nights in a row, you are
not going to be playing different shit every night. You’re just not ... » (as
qtd. in Dean, 2014, p. 70).

Scott, 2009, 7.

Scott, 2003, 68.

Dean, 2014, 70.

Finkelman, 1997, 168 as paraphrased in Salmon, 2011, 54.

-
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What makes jazz guitar improvisation potentially unique in the context
of this audiomotor pattern model is the additional heavy presence of
visuomotor feedforward in improvisational decision making, through
the projection of perceptual patterns of notes onto the fretboard as
phrases are planned. Figure 1 presents a generic example of this type of
perceptual patterning. These familiar scale patterns can be seen in most
guitar pedagogical materials, from online tutorials to method books such
as jazz guitarist Pat Martino’s Linear Expressions (Martino, 1980).

1 2 4 6 8 9 11 2
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Figure 1.

Pressing’s model of improvisation rarely addresses visualization or
visuomotor patterns (1988). When instruments did have a visual feedback
component (such as piano or guitar), Pressing saw this visual monitoring
as more as a learning stage — where, with growing expertise, auditory
feedback would eventually take precedence (1988).

There mustalso be a developed priority given to auditory monitoring over
kinesthetic and especially visual monitoring. This idea is supported by
research on typists [ West, 1967], which showed that the dominant visual
control used for optimal results in early stages of learning to type gave way
later to reliance on tactile and kinesthetic cues. It also seems likely that
sensory discrimination and motor control functions make increasing use
of higher-order space-time relationships (velocity, acceleration) as skill

learning progresses [Marteniuk and Romanow, 1983]°.

Related research does support a lessening of reliance on visual feedback
(or visual monitoring of hand position and error correction) with gained
expertise. For example, (Reuter ez al., 2015) found that although visual
attention reduces over time as a new visuomotor skill is acquired, it is still

5 Pressing, 1988, p. 9.
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needed for the execution of complex movements. In executing complex
motor tasks, (Sifstrom ez al., 2014) found that gaze behaviour frequently
shifts to the next target well before the completion of the previous
sequence. So there is a case to be made that expert guitarists may have a
reduced need for visual feedback for hand positioning or error correction
as outlined in the (Pressing, 1988) model. However, this idea is muddied
by a heavy amount of qualitative evidence indicates that for expert jazz
guitarists, visuomotor or perceptual feedforward (as distinguished from
visual feedback for hand positioning or error correction) is also significant
feature in improvisational decision making.

One of the clearest indications of a potential model of visual
feedforward in jazz guitar improvisation is how often expert jazz guitarists
speak of mentally projecting visual patterns onto the guitar fretboard
while describing their skill to others. In Norgaard’s “Descriptions Of
Improvisational Thinking By Artist-Level Jazz Musicians” (2008), post-
improvisation interviews were conducted with guitarist Mitch Watkins,
who was the only jazz musician in the survey (n=7) to describe a visual
process of improvisation. In referencinga previously recorded improvised
phrase, he said: “... T try to look at it like say I have a bunch of lights on my
fingerboard thatlight up for... all the eligible notes at a given pointin time,
and then it is up to me to sort of choose which ones” (Norgaard, 2008:
136). In his 1982 thesis, graduate student J.M. McLaughlin also quotes
a variety of guitarists (drawn from magazine and personal interviews)
illustrating how they perceived the fretboard in visual patterns, offering
further evidence for his visual theory of guitar improvisation. Jazz
guitarists quoted include: Tal Farlow, “boxes”; Joe Negri, “chord shapes”;
Vic Juris, “graphs”; and Howard Roberts, “sonic shapes” (McLaughlin,
1982: 4). Jazz guitarist and educator Howard Roberts in particular
focused several articles in Guitar Player magazine in the late 70s regarding
his concept of “sonic shapes” fretboard patterns (McLaughlin, 1982).
Another researcher noted the apparent patterning in the improvisations
of jazz guitarist Barney Kessel, as influenced by Charlie Christian:

Since Chatlie Christian influenced Barney Kessel, it is casy to see how

Barney visualizes his melodic ideas based on certain chord forms.... Barney



outlines a Bmg (B, D, F#, A, C#) arpeggio and then moves this same
pattern down to third position so thatit is now outlininga Gmg arpeggio
(G,Bb, D, F, A) (Marquez, 2000, p. 26.)

Quoted in a 2002 interview, Canadian jazz guitarist Sonny Greenwich
also spoke in similar phrases, saying: “I see the fretboard in diagrams ...”,
in reference to the graphic artwork of Paul Klee (Scott, 2003, p. 65). More
recently, guitarist Vernon Reid described seeing the fretboard as “a grid” in
a2012 interview with Guitar Player magazine (Demasi, 2012). Examined
in context, these visual or perceptual feedforward patterns seem to be
related to improvisational decision-making and the direction of future
phrases. For example, jazz guitarist Rez Abbasi says, “... T use targeting in
my phrasing; I try to look ahead of where my phrases are going to end. ”
(Solstad, 2015, p. 96). Jazz guitarist and researcher Stein Helge Solstad,
writes of his own improvisations along similar lines, saying:

... reflecting on this process from an improvising perspective, I quite
often imagine phrases ahead with a defined beginning (including exact
visualization on the fretboard) but leave it to harmonic and rhythmic
impulses from the other players to shape the actual form of the phrase.

(Solstad, 2015, p. 96.)

In his thesis on schemaand chunking theory in jazz guitar improvisation,
Solstad brings these ideas of visuomotor and audiomotor patterning
together, writing that generating a “chunk” (or individual visuomotor
pattern) in a jazz guitar improvisation context is “...dependent on a
coordinated auditive, visual and motor system” (Solstad, 2015, p. 133).

Is there any empirical evidence for this visuomotor process in guitar
performance? Because piano and violin tend to be the default instruments
in music cognition studies, guitar skill acquisition is less frequently
addressed. However, a certain amount of supporting quantitative
evidence is available. Generally, visual feedback is considered dominant
in multimodal tasks (Hecht & Reiner, 2009). One study (n=30) found
that expert guitarists are better at chord recognition via visuomotor
transformations (for example, a picture of chord or chord diagram) than
by hearing the chord (Crump, 2012). As well, some early brain imaging
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studies indicate that the neural action-observation network (i.e. mirror
neuron system) may influence the imitation learning of guitar chords
(Buccino & Vogt, 2004). There also appear to be similarities between the
perceptual patterns of chess, frequently studied in the field of cognition
and expertise, and the visuomotor feedforward patterns perceived on the
fretboard by jazz guitarists. Research has found that expert chess players
have heightened memory for briefly presented visual chess positions
(Simon & Chase, 1973), and that expertise is defined by some theories
as heightened pattern-recognition and forward search abilities that are
domain-specific (Gobet, 1997). Although cognitive load is significant
in multimodal complex tasks such as guitar performance, musicians are
generally seen as better at multi-sensory integration (Zimmerman & Lahav,
2012). Musicians also tend to be less susceptible to audiovisual illusions
such as the McGurk effect and the double-flash illusion (Bidelman,
2016; Proverbio ez al., 2016) suggesting they have a smaller window of
integration for visual stimuli and thus more able to integrate multimodal
information related to this type of perceptual and visuomotor patterning.

From the evidence given, it seems possible that perceptual or visual
feedforward patterns may be used by expert guitarists to “sketch” or “look
ahead” to where their musical phrase may go might go and possibly provide
guidance in stressful or fast improvisatory situations, as with (Norgaard
et al., 2016). However, in examining these qualitative descriptions of
fretboard visualizations, it seems that while they are all diagrammatic in
nature, they tend to differ in information content, related to the particular
training of the guitarist in question. For example, when Sonny Greenwich
describes seeing the fretboard in diagrams, he is referring to the graphic
artwork of Paul Klee. As Scott notes, for Greenwich, melodic choice is as
equally based in the visual shapes as harmony, noting that Greenwich’s
preferences for quartal harmony relates to the ease of acquiring these pitches
on the fretboard (where strings are tuned in fourths) (Scott, 2003 ). Other
guitarists connect these perceptual visuomotor patterns more concretely
in standard harmonic or intervallic contexts, such as (Hale, 2012) who
advises students to adopt a visual “shape-shifting” of intervals and single-
note lines in accordance with the guitar’s particular tuning profile. When
Tal Farlow describes seeing the fretboard in “boxes” (McLaughlin, 1982,



p- 4), this may connect more concretely with more particular jazz guitar
concepts and systems, such as the CAGED system, where scale patterns
and chord shapes are intermingled. Jazz guitarist Mitch Watkins uses
visualization to navigating even more complex harmonies (Norgaard,
2008). So looking at the evidence as a whole — from Baily’s work with
spatiomotor skills in blues guitarists and Afghani lute (Baily & Driver,
1992; Baily, 1977), to Solstad’s (2015) theory of schema and chunking
in jazz guitar, it seems visuomotor feedforward may be a result of the
nature of multi-stringed fretted instruments, whose frets and strings form
agrid, prime for the natural human tendency to create perceptual patterns
(as with the chessboard and chess pieces), while pedagogical influences
shape the information contained in those visualizations — either making
them graphical or symbolic, or conversely layered with intervallic or
harmonic meaning.

Looking at the issue from a practical perspective, what would be the
value of this type of perceptual or visuomotor patterning in jazz guitar
improvisation? As amusician’s performance is mediated by the instrument
they play, the features of the instrument can be seen as coming before any
musical considerations (De Souza, 2013 ). One dimension to the difficulty
of guitar performance is the physical reality of the fretboard, which has
many duplicate pitches in addition to a wide range. As jazz guitarist Mick
Goodrick wrote in his method The Advancing Guitarist (1987), ... the
average note has 2.8 locations and 9.2 possible fingerings...” (Goodrick,
1987: 93). Classical guitarist Jeffrey McFadden calls the fretboard
“asymmetrical, non-literal and somewhat labyrinthine” (McFadden,
2010: 52). Jazz guitarist Rocco Matone (2005) gives a detailed analysis
as to why the fretboard is so difficult to master. In addition to range and
diversity, the tuning system was initially designed to allow chords to be
played with ease, which results in a non-symmetrical layout that is less
intuitive for single note lines. The fretboard layout is not colour-coded
and directional, as with the piano. Because of the grid layout, notes can
ascend and descend in pitch counterintuitively to the direction of hand
motion. So as the guitarist’s hand moves “up” the fretboard, not only is
their hand actually moving towards the floor, but the pitches can ascend

or descend depending on string choice. In addition to this complex layout,

w
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the finger mechanics of which of the four left-hand fingers plays which
note in any given situation (often there are multiple options) is almost
exclusively left to the performer, compounding the difficulty (Matone,
2005; Heijink, 2000 and 2002).

This complexity is significant as recent research seems to indicate that
the congruence of a musical apparatus can impact the performance of
melodic material. For example, (Stephan ez 4l., 201 5) found that melodic
performance improved when the apparatus for key-presses and auditory
stimuli were sequential or congruent — i.e. when the left-hand keys were
lower in pitch to the right-hand keys (in the manner of a piano). This result
is relevant as the non-congruence of the guitar fretboard is frequently
mentioned as a pedagogical problem in jazz guitar (Hale, 2012; Matone,
2005; Zawarski, 2016) and classical guitar literature (McFadden, 2010;
Heijink, 2000 and 2002), indicating that perhaps it is the biomechanical
and cognitive constraints of the guitar fretboard that most frequently
presents difficulties to the student, not necessarily pedagogical approach,
musical idiom or complexity. The guitar is simply not very ergonomic and
presents physical and cognitive challenges which must be compensated
for by the guitarist. Since improvised guitar performance requires
instantaneous decision-making from both a musical (harmonic/melodic)
and biomechanical perspective, visual feedforward could be a means of
integrating and easing biomechanical and cognitive challenges of the
fretboard layout within real-time performance.

Lending some credence to this idea is the fact that a visual patterning
approach to fretboard complexity has been present from the earliest
beginnings of jazz guitar literature. As jazz was developing in late 19*
and early 20™ Century, in American guitar communities, notation was
considered superior to tablature and chord charts (Noonan, 2004: 150-
156). In American guitar periodicals (BMG Magazine), scale patterns
and tablature were frequently mocked as “the Simpleton Method” and
considered a substandard learning method for the guitar (Noonan, 2004:
156). However, goingagainst this trend was one of the very first published
jazz guitar books, Fingerboard Harmony, ghost-written by banjoist Dave
Berend in 1936 but attributed to guitarist Eddie Lang. In it, Berend
includes a vigorous defense of the use of visuomotor chord charts, saying



that, “since the notes on the staff do not follow the placing of the fingers on the
guitar fingerboard as logically as for the right hand of the piano or harp (high
note-high finger) the diagram idea is the best means of transferring the chords
[from the printed page to the instrument” (Lang & Berend, 1936, p. 62).
Essentially, his argument was that jazz guitar skill in particular needed
visualization because of the improvised nature. From his perspective,
traditional notation did not always work well as a teaching tool for jazz
guitar, as a guitarist needed instantaneous recall of the entire fretboard
in order to improvise accompaniments. One way to do that, according
to Berend, was to reduce the fretboard to easily recalled visual patterns
that directly reference the hand positions and motor movements to be
made. Continuing this tradition, many jazz guitar pedagogy books and
techniques from the 20th century have used scale and chord patterns
to instruct (i.e. Ted Greene’s Chord Chemistry, the CAGED system,
Howard Roberts “sonic shapes”, among numerous others). They are also
frequently seen (along with tablature) in popular guitar magazines and
online tutorials. Although there are notable exceptions, (i.c. Joe Pass’s
Chord Solos, Barry Galbraith The Fingerboard Workbook, George Van Eps
Harmonic Mechanisms as well as William Leavitt’s 7he Berklee Method),
jazz guitar is infrequently taught by notation alone.

However, here we encounter another interesting discrepancy. If jazz
guitar improvisation can be conceived as using (in part) a perceptual
or visuomotor patterning process, and most guitar pedagogy employs
visuomotor transformations (scale patterns), why are these visuomotor
patterns still widely perceived as ineffective at teaching improvisation by
experts? Numerous researchers have noted how jazz guitar undergraduates
struggle with improvisation, often editing or rewriting jazz guitar
pedagogy they perceive as inadequate, with some particularly pointing
out that visuomotor patterningleads to less creativity or other difficulties
with improvisation (Elmer, 2009; Hale, 2012; Goodrick, 1987; Odegard,
2004; Matone, 2005; Berard, 1998; Balistreri, 1995; Tedesco, 1998,
Zarakowski, 2016).

The phenomenon of jazz guitar undergraduates experiencing difficulties
with improvisation and technical skills could have multiple roots. One
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source may be the typically late start to jazz training for most guitarists, who
often come to jazz from other genres such as rock. Degner & Lehmann
(2003), found that both professional and student jazz guitarists (18) started
their instrumental traininglater than classical musicians (at around age 13),
and began jazz training even later (at around age 20) transitioning to jazz
from playing folk, rock and other popular music. However, the role of
method books and specifically scale patterns in early jazz guitar education
has also been indicated as a potential source of this problem. Odegard
(2004) specifically blamed poor teaching materials and a lack of university
support for the struggles he saw new undergraduate guitar students
dealing with. Elmer (2009) noted that most method books follow a strict
“behaviourist” format, with an emphasis on rote learning, which he found
to be unsuitable to the task of fostering creativity. In addition, he argued that
any method relying on memorizing scale patterns instead of fully learning
the notes of the fretboard is apt to be limiting to the creativity and facility
of the student. Balistreri (1995) found that most methods do not give an
overall comprehension of the instrument, and limit creative possibilities.
Tedesco (1998) felt that jazz guitar method books too often focused on
copying the styles of famous guitarists at the expense of a student’s creative
development. Matone (2005) found all methods lacked comprehensive
fingering information. Berard (1998) noted that most method books at the
university level were not comprehensive and quote “too specific to one topic,
lacking in the presentation of prerequisite knowledge for the skills being
taught” (Berard, 1998, p. 18).

One potential pitfall to learning scale patterns is the potentially limiting
effect of the presence of familiar solutions, known in cognitive science
as the Einstellung effect (Luchins, 1942). Primarily studied in the chess
cognition field, the Einstellung effect describes how both experts and
novices will choose the most familiar solution to a problem, rather than the
most effective one in a given situation (Bilali¢ ez 4/., 2008). In the context of
guitar scale patterns, this may also relate to the limiting aspect of visual or
diagrammatic representations in problem solving. Cognitive scientist Jiajie
Zhang writes that ... the form of [an external] representation determines
what information can be perceived, what processes can be activated, and
what structures can be discovered from the specific representation” (Zhang,



1997p. 179). In his thesis on schema in jazz guitar improvisation, Solstad
echoes this by saying: “If the current schema acts as a filter for information,
then only those aspects that we can comprehend or are able to act upon will
be attended to. Simply stated, one cannot play the alternative if one has no
idea of an alternative way of playing a specific phrase” (Solstad, 2015p. 97).
So, while visual feedforward seems to be a significant element of improvised
guitar performance, entrenched scale patterns may also limit creativity and
exploration concurrently with easing the complexity of fretboard navigation
in an improvised jazz guitar context.

The qualitative evidence presented here seems to indicate that expert
jazz guitarists use a perceptual or visuomotor feedforward process to
“sketch ahead and roughly plan their improvisations” (Norgaard, 2008).
In addition, these visuomotor patterns can come to be relied upon in a
complex or repetitive musical situation (Dean, 2014; Norgaard ez al.,
2016). Visualization of the fretboard is also heavily present in jazz
guitar pedagogy from its earliest days (Lang & Berend, 1936). However,
despite this apparent congruence of visuomotor patterning between the
practice of experts and the pedagogy of novices, many university-level
guitar instructors find the current pedagogical landscape for guitar to
be problematic and note that jazz undergraduates frequently struggle
with improvisation and basic technical skills (Odegard, 2004). This
problem could have numerous roots; including a typically late start to
training (Degner & Lehmann, 2003). As well, perceptual and visuomotor
feedforward patterns, while they may ease the cognitive and biomechanical
complexity provided by the fretboard, also have the potential to limit
creative problem-solving through the Einstellung effect (Bilali¢ ez al.,
2008, Luchins, 1942), as well as the limiting influence of external or
diagrammatic representations (Zhang, 1997) and schema (Solstad,
2015).Jazz guitar skill acquisition is a fluid and evolving process, and most
students eventually sort out fretboard and creative complications, but it
seems that perceptual or visuomotor feedforward patterning may have
a dual effect of both easing and complicating guitar performance in an
improvisatory context; allowing for fluid navigation of the “labyrinthine”
layout of the fretboard but also potentially limiting creative exploration

and constricting musical decision-making.
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