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Movement Cognition and Dance Notation 

J?nos F?GEDI 

Institute for Musicology of the Hungarian Academy of Sciences 

Budapest 

Abstract: It can be stated that dance notation was proved to be an established tool for 
dance research and dance education in understanding and analyzing movement. This 

theorem is especially valid in cases where, the structure of dance is amorphous, the 

units of movement sequences differ from that of the accompanying music, the tempo of 
the dance is high. Dance notation is used rather isolated in the field of traditional dance 
in Hungary, mainly in dance research. In the light of the research introduced above it is 

highly recommended to introduce dance notation in research, education, aesthetics and 

criticism in the other genres of dance. 

Keywords: dance notation, education, movement cognition 

Introduction 

The vast majority of our movements is acquired by learning, especially great 
effort is spent on movement skills such as dancing 

- still these movements are 

performed without consciousness. Because of this automated unconscious 

ness one meets great difficulties in verbally formulating the characters, struc 

ture, the manner of exact performance of movements, that is including them in 

cognitive process. In spite of the fact that consciousness is a base of both sci 

ence and education dealing with movement, unfortunately a conceptual frame 

is generally missing even from the expert thinking which would be able to de 

fine movement adequately on the level of consciousness. The intention of this 

study is to prove that in case of dance this deficiency can be helped by the 
means of dance notation and its supporting movement analytical tools. 

The dance notation which the central feature of the present investigation is 

a young science, hardly looking back a hundred years of past. The dancer's 

movement is identified by symbols, in an abstract way in this system. Because 

of its abstract nature and its resemblance of a language its use is not so general 
in the dance world (among teachers, researchers and artists) such as the nota 

tion in music. Our experience is that many dance experts regard dance nota 
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tion with reservations, especially because of its complicated syntax and its 

strict - 
conceptualizing movement at conscious level. The consequences are 

expected to prove that movement consciousness is the main advantage of a 

dance notation by which cognitive procedure can be performed on dance. 

To prove the importance of movement consciousness, great attention is 

paid to the theories and experimental results in cognitive psychology, and that 
of motor learning are surveyed as well. After sketching the movement cogni 
tive background the notion, history and forms of application of dance notation 
are shortly introduced. It is followed by the discussion of an experiment and 
the analysis of results. 

Human movement as a procedural knowledge 

One of the most basic and frequently used human skills, the motor or 

psychomotor skill is regarded by Gardner (1983) a significant form of human 
intelligence. The cognitive psychology divides knowledge to procedural and 

declarative types (Anderson 1980). Annett ( 1996) thinks that the motor skill is 
a typical procedural knowledge, which Ferrari (1996) believes to be acquired 
by imitative-observational ways. The procedural knowledge is usually out of 

the domain of the consciousness, verbally cannot be expressed or with great 
difficulties while the declarative knowledge behaves quite the contrary: ver 

bally can be expressed easily and is the field of consciousness. 

In connection with movement performance under the line of conscious 
ness 19th century researcher William James (1890) stated that "habit dimin 
ishes the conscious attention" with which the discreet motor sequences are 

performed. James called attention that when the sequence is in the early stages 
of learning there is a strong cognitive influence. But late in the practice, when 

the action becomes "habitual", once started, the well-integrated motor chain is 
run off without conscious awareness or intervention; the movement is auto 

matic, as is common to say.1 
The most widespread cognitive psychological approach to human move 

ment is Schmidt's (1975) schema theory. Schmidt (1975) proposed that a fun 
damental aspect of the learning of motor skills involved the acquisition of 

schemata that define the relationships among the information involved in the 

production and evaluation of motor responses. The schema theory has three 

major components : the generalized motor program, the recall schema and the 

recognition schema. The generalized motor program is an abstract memory 

1 A diverse set of psychologists have endorsed a version of the hypothesis in recent times: cognitive 
psychologists (Miller, Galanter and Pribam 1960), behaviorist (Kimble and Perlmuter 1970), developmen 
tal psychologists (McCabe 1979), differential psychologists (Fleishman and Hempel 1955), and motor 

learning theorists (Adams 1971 ; Fitts and Posner 1967; Schmidt 1975). 
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structure that causes movement to occur. It can be thought of as a program that 

governs a given class of movements requiring a common movement pattern. 
In order to achieve a desired outcome, an independent memory state, the recall 

schema selects the parameters for executing the generalized motor program 

properly. And at last, another independent memory state, the recognition 
schema is responsible for the response evaluation. 

Movement cognition and the conscious knowledge 
about human movement 

Research on knowledge representation stated that the knowledge structure 

(such as plans, descriptions, definitions, sch?mas, prototypes) represent ge 
neric conceptions in different levels of abstraction.2 Applying the theories of 

knowledge representation stemming from the fields of cognitive sciences to 

motor skill, many researchers (Bandura 1969; Adams 1971; Schmidt 1975; 
Newell and Barclay 1982) came to the conclusion that memory stores the in 

formation on movement in terms of generic concepts as well. According to the 

experiments of Georgieff and Jeannerod (1998) the information on acts may 
have a double coding system in mind because the movement consciousness is 

independent from the information on movement control. 

Motor skill and metacognition. The experimental investigation of knowl 

edge on knowledge allowed a further insight into the character of conscious 

ness. Koriat (2000) stated that metacognitive processes were integrated parts of 

the work controlled by mind. He made difference between two metacognitive 

components: the observations and control. The subjective observation of 

knowledge, the knowledge on knowledge seems to be a determinant part of con 

sciousness, because it indicates not only our knowledge but also our being 
aware of this knowledge. Control is connected firmly to the idea of conscious 

ness. Posner and Snyder (1975) contrasted the controlled processes with the 

automated ones in a conceptional structure as a sign of conscious action. Flavell 

(1981) placed the motor metacognitive experience in an affective dimension 
which returns a conscious inner feedback on the execution and effectiveness of 

an action therefore influencing its result positively or negatively. 

Motor learning and cognition 

In connection with the acquisition of motor skill Fitts (1964) established three 
determinant phases. The first is the cognitive phase, during which the subject 

2 
Knoweldge representation was defined by Miller, Galanter and Pribam ( 1960) as plans, by Schank and 

Abelson (1977) as descriptions, by Norman et al. ( 1975) as definitions, by Rumelhart and Ortony ( 1977) as 
sch?mas, by Rosche (1975) as prototypes. 
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learns the basic skills and verbal aid is often used. The second is the associa 

tive phase, which represents a transition between the verbally conscious phase 
into the more automated one. Here the components supporting the successful 

performance are stored and the ones with failure are rejected. In the third, the 

autonomie or automated phase, consciousness plays a very minor role, the 

movement is performed fast and attention can be directed to other tasks during 
performance. Adams (1971) also pointed out the importance of the cognitive 
processes in the early practice of motor skills. He evaluated his results that the 

motor performance becomes automated after a fixation achieved by multiply 

practice, therefore cognitive factors need little attention. Adams (1971) called 
the beginning phase of movement performance verbal-motor phase, and the 

fixated section motor phase. 

Following Fitts' and Adams' theories a number of motor researchers came 

to the conclusion that the introductory part of motor skill acquisition contains 

cognitive structures such as cognitive maps, plans, models, patterns. The learn 

ing of new motor patterns include the building on the old structures. The ele 

ments of a task can be understood and organized on the base of the cognitive 
declaration (Kleinman 1983), and selecting the proper motor program and its 

parameters. As a summary of the above theories Carroll and Bandura (1987) 
stated that the motor information can be gained by the selective perception of 

critical characteristics, and by the symbolic coding and cognitive attempts to be 
transformed into cognitive representations of motor tasks. The movement is 

controlled by cognitive representation. Beyond the attention and memory pro 
cesses which defines the acquisition of cognitive representation, a conception 

comparison governs the transformation of representation into acts. The repro 
duction of a modeled action patter is helped by the observation simultaneous 

with performance, but only then, when the adequate representation of action 

patter has already been formed. After the exact cognitive representation a dem 

onstrated movement sequence can be reproduced from memory just as exactly 
as if it was presented simultaneous with the performed action. 

Cognitive determinants of motor skill 

Piaget (1974) stated that if movement is intended to be made conscious, a new 

conceptual knowledge must be created about the executed movement. A form 

of conceptualization can be the verbalization. The importance of verbaliza 

tion as the cognitive determinant of discrete motor sequences a number of 

other researchers stressed also, because the individual striving to understand 

the movement can get to the independent formulation of idea on movement 

(Cantor 1965; Goss 1955; McAllister 1953; Sage 1984). But the cognition of a 
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motor task can have a non-verbal aspect, and imagery is the candidate for it 

(Paivio 1971; Piaget 1974; Engelkamp 1991). 
Minas (1980) separated the continuous or interactive motor skills into two 

main components: the first is the sequence of the movements, the second is the 
nature ofthat. The mental practice 

- the imagery of large muscle movements 

without actual performance (Minas 1978) 
- can influence both mentioned as 

pects of the skill.3 On the measured bases of the effect of mental practice 
Minas (1980) declared that the mental practitioners could achieve a better re 

sult in the acquisition of motor tasks compared to a control group, because 

only they had the possibility to structure and organize their action plan prior 

performance. 
Minas (1980) believes that the success of mental practice validated by ex 

periments supports the notion that the movement information is represented in 

high level cognitive units. These units can be manipulated by clear psycholog 
ical processes, and not necessarily include the simultaneous performance of 

motor task. Beyond this fact the mental practice supported the formulation of 

new motor schema with the selection and planning of old movement experi 
ence as well as this support was manifested in the quality of the movement too. 

Dance education and movement consciousness 

The overall applied method of dance education is the imitation - as Beck 

(1988) put it the "movement-mimicri" - a generally accepted way of teaching 
dance based on the authority of history. The traditionally imitative way of 

dance education was criticized by Locke (1970). Since during education the 

teacher requires imitation and on correcting the mistakes s/he does not give the 

possibility to the student to follow the origination of correction, the student be 
comes dependent from the teacher's movement patterns. The process can be 

called rather taming 
- 

says Locke - and it could be called education only if the 

student gets a creative insight into the structure of the movement. 

Many authors stress the importance of movement observation and analysis 
in the territory of movement education. Sweeney (1970) thinks that if the stu 

dent can conceptualize and verbalize the movement, s/he also understands it. 

By the means of understanding the acquisition of the movement needs less re 

hearsal and the movement stays in memory for a longer time. Therefore Swee 

ney regards the understanding and the ability of analysis among advantages of 

the mental rehearsals. Hannah (1999) believes that the knowledge on how the 

parts of the body can move in the threefold unity of space-time-force and how 

3 Sackett (1934) argues that mental practice is primarily for determining the symbolic or cognitive as 

pect of a movement task. 
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the meaning is embodied through style or content can shape the learning and 

understanding of different dances. 

The advantage of conceptualization was pointed out by Foley (1991) in 

comparing the performance of simple and complex movement tasks by danc 

ers and non dancers. The dancers were able to code the unknown movement 

sequences not only in movement but also verbally, therefore they achieved 

significantly better results in the memory tests compared to non dancers, who 

could call up the dance only in movement. 

Certain representatives of dance education have already paid attention to 

the great advantages of movement consciousness dance teaching. Dimond 

stein (1971) regards an important part of the school dance education programs 
the development of kinesthetic consciousness. Acquiring the kinesthetic con 

sciousness the learner can achieve a consciousness beyond the pure perform 
ance of the movement, that how and why the movement is formulated. The 

connection between body and possibility of expression can be understood 

only this way. A goal of Tillotson (1967) was to increase the students' move 
ment consciousness and understanding, so she included in the main areas of 

her education program the development of consciousness on spatial and 

bodily movement possibility. 
Moomaw (1967) believed that the dance notation education greatly in 

creases the children's ability of understanding and analyzing movement. In 

her view dance notation improves the teaching and peforming ability, the 

structure and parts of a notated choreography can be analyzed, and the flow, 

dynamics of the individual movement units can be studied. Beck et al. ( 1987a, 
1987b) made dance notation playing a central role in their textbook on dance 

for young ballet students in favour of replacing the already mentioned move 

ment-mimicri with integrated body-mind approach. Moses (1990) and War 
burton (2000) examined in experimental conditions the validity of their hy 
pothesis, whether students learn a notation system, they get better results in 

recognizing and performing movement. According their results the applica 
tion of dance notation really helps the child's movement cognitive-symbolic 

development and the understanding dance. 

Dance notation 

Dance notation is the literature of dance, a symbol system for notating dance, 

just as in music the musical score. During the history of dance in Europe the 

notation of dance4 appeared first in the 15th century, and in this age it belonged 
4 The earliest forms of dance notation in the European tradition date back to the late Middle Ages, the 

Renaissance. The development and announcement of different dance notation systems last until these days. 

(Hutchinson 1984; F?gedi 1993). 
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to the court culture of higher classes. From the point of dance literature two 

outstanding period must be mentioned: the 18th and the 20th century. The 18th 

century Feuillet-Beauchamp system5 (Feuillet 1700) was in use for about 150 

years. In the 20th century the symbolic notation system of the Hungarian ori 

gin Rudolf Laban6 spread all over the world under the name of Labanotation or 

Kinetography Laban.7 Beck (1988) states that Labanotation now influences 
the dancer's training, the dance history research, dance criticism, dance analy 

sis, the creative process of choreography making and dance education. Further 

on under the title "dance notation" Labanotation is understood.8 

The kinetographic notation of dance is not only a set of graphic symbols 

corresponding to movement phenomena, but a system of movement analytical 
theories and rules taking into account the syntax and meaning of dance.9 Fol 

lowing Hutchinson (1977,1983) it could be regarded the written language of 
dance. 

A verbalization-like tool of movement, but for its perspicuity and inte 

grated movement information character Laban (1956) takes the system far 

more effective than verbal description. While investigating the theories of ar 

tistic symbolism Goodman (1976) thinks Labanotation an impressive scheme 
of analysis and description which refutes the common belief that continuous 

complex motion is too recalcitrant a subject matter for notational articulation. 

In the view of Briston (1991) dance notation lifts the art of dance out of the 
illiterate age; beyond preserving dance it makes possible studying in depth, 

helps emerging the real dance history and dance tradition, because all these 

cannot exist today without notation archives containing large amount of 

notated material.10 

5 For the education of this system only indirect data could be found but the system was a part of the cul 

ture in the royal courts (Hutchinson 1984). It is a question why its use was abandoned. Some researchers 
reason that the system could not follow the development of dance technique, others believe that dance cul 
ture got into the hands of tradesman where literature and reading stood out of interest (Horwitz 1988). 

6 Rudolf Laban was a determinant personality of the 20th century modern dance (Laban 1975; Maletic 

1987;HodgsonandPreston-Dunlop 1990). 
7 Hutchinson 1977; Knust 1979; Szentp?l (no year/a). 
8 Dance notation describes the spatial three dimensionality, the time and dynamic values of dance. All 

these factors must be determined for the whole body and for all the independently moveable body parts. An 

important part of the system is also the indication of relations to objects, partners, groups, and other imagi 
native shapes such as die circular paths, etc. With a musical comparison the notation of one person's move 

ment resembles rather a score of an orchestra than a single instrument. 
9 On the development and application of the system a large number of study have been published. For a 

full list of sources see Warner(1984,1988,1995). 
10 The most significant dance archives are: the Conservatoire de Paris; the Dance Notation Bureau in 

New York; the Institute for Musicology of the Hungarian Academy of Sciences in Budapest, Hungary; the 

Language of Dance Centre in London; the National Resource Centre for Dance in Guilford, UK; the Ohio 

State University in Columbus, USA; the Folkwang Hochschule in Essen, Germany. 
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The hypothesis of research 

From the point of the present investigation the cognitive psychology showed 

important results. The theories proved that in spite of the fact that the move 

ment becomes automated while learnt, its performance is controlled by cogni 
tive sch?mas. The observation and conscious control of movement is the do 

main of metacognition. Our knowledge on movement is procedural; to make 

this knowledge conscious the knowledge must be transformed into the cate 

gory of declaration. It is believed here that in case of dance the procedural 

knowledge can be effectively transformed into a declarative one by the means 

of dance notation. Since dance notation is a symbolic and an analytic system, it 

naturally provides the high level cognitive units of movement information, the 

classes of conceptualization beyond even verbalization, and it also demands 

the use of movement imagery and mental practice of movement. The knowl 

edge on movement becomes conscious in structured categories, therefore the 

reconstructor acts in the higher sphere of movement metacognition. 
Our research hypothesis is, that on reconstructing dance from notation the 

result is more authentic than imitative reconstruction because the reconstructor 
- 

gets independent from the space and time difficulties during the identifica 
tion of the movement sample 

- is disengaged from the effects of movement stereotypes, the danger of 

changing the pattern to imitate with expected cognitive patterns already learnt 
- 

recognizes the coherent units of movement and gets free from the influence 

possibly differently structured music accompanying dance 
- 

recognizes and gets deeper in understanding the structure of movement se 

quences and gets deeper in understanding. 

The description of the experiment-comparing dance reconstruction 

from Labanotation and from video 

In the experiment the interpretive performance of an 18 member Notation 

Group (NG) from Labanotation and an imitative performance of the same 

dance material from video by an 18 member Video Group (VG) was com 

pared. The task for both groups was to reconstruct 11 authentic movement se 

quence11 
- motives or motive sequence 

- and in the case of a motive sequence 
to state its structure.12 The Notation Group got the movement sequences in no 

tation and could not see the original performance. The Video Group could 

11 The movement sequences were selected from the Folk Dance Archive of the Institute for Musicology 
of the Hungarian Academy of Sciences. 

12 On the structure of folk dance and the idea of dance motive see: Martin - Pesov?r 1960; Szentp?l 1961 ; 
Martin 1964. 
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watch the same on video but were not helped by any cognitive means, there 

fore they could learn the dances purely by imitating them. The original, 1-8 

measures long movement sequences were performed by male dancers. 

Both groups consisted of 18 persons, between age of 20 and 40, six profes 
sionals and twelve amateur dancers.13 NG members were trained in Labano 

tation for two or three years (at corresponding courses), and all graduated at 

the Hungarian Dance Academy as dance teachers. VG members were selected 

not being educated in the analytical approach of Labanotation, or at very low 

level, not being able to use it in the case of the introduced tasks requiring high 
level analytical capabilities. The movement sequences (MS) were deemed to 

reflect the most important and generally known movement features of Central 

European folk dances.14 From the point of the threefold space-time-force 

unity of movement, the reconstruction were judged by the following general 
movement genres.15 

Space direction, level, movement category, distribution of weight and partial 
weight, contact, rotation 

Time rhythm, relation to the main beat of the music 

The MS were ordered in an increasing difficulty of technique, rhythm, 
structure and tempo from Nos. 1-11, the task defining the structure was identi 

fied as No. 12. There was no time limit for reconstruction, members of both 

groups could spend as much time as they needed to achieve a result satisfying 
for themselves. All solutions were recorded on video on the bases of which the 

evaluation was carried out. All movement sequences were evaluated accord 

ing to different sets of criteria suiting their movement characters the best ways 
and selected from the points given above. The right solution was given a value 

1, a wrong solution value 0. Samples for the movement criteria and for the 

evaluations can be seen in Figures 1-4. 

The results of reconstruction 

Investigating the space-time appropriateness of reconstruction it could be 

stated that the Notation Group achieved a significantly better result compared 
to that of Video Group. A summarized general movement appropriateness 

13 All participants started dancing before age 10, therefore even the amateurs could be regarded qualified 
performers. This education is believed important from the point required movement understanding. 

14 
Szentp?l (no year/b); F?gedi 1997. 

15 From the point of the threefold space-time-force unity of movement the force category has not been 

thoroughly investigated in folk dance yet. During the experiment only one genre, the "bouncing spring" was 

taken into consideration as a criteria - see Szentp?l no year/b. 
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3.4 Measure 4, beat 2 : direction and rotation of leg gesture 

Figure 1: Movement sequence 3 

showed a 90.45 % result in the case of NG while VG achieved 35.81 % good 
solutions. 

Applying dance notation showed an even more outstanding advantage in 

case of certain tasks. Such tasks were as 3, 10 and 11. Task No. 3 illustrated in 

Figure 1 deviates from a Stereotypie performance in its amorphous structure 

and the appearance of a triplet in the second measure. The right reconstruction 

solution could be witnessed in NG = 96% versus VG = 22% proportion. In the 

case of taskNo. 10 (Figure 2) the shift of the movement sequence unit compared 
to the musical main beat (as a result of the uneven, 5/8 inner structure of the 
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motive) caused difficulty. Reconstruction resulted NG=100% versus 

VG = 
36%, wherethe 100%solutionbytheNGisreallyremarkable.Inthecase 

of the most difficult task of the experiment, task 11, the very high tempo (J 
= cca. 

200) caused a special reconstruction difficulty for the VG both in spatial and 

temporal perception, while the NG had no difficulties in this respect, since the 
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static notation provided a comfortable understanding. Though performing the 

motive in the original tempo was a problem especially for the amateur woman 

dancers. Aside from the difficulties caused by the high tempo the reconstruction 

comparison of the two groups showed NG = 99% versus VG = 30% results. 

Taking the temporal aspect into account as well, the result came nearer to the 

general, NG = 92 % versus VG = 33% could be noted.16 

16 Even the temporal aspect would be much better in the case of NG if enough time was used for practice. 
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Significant differences could be experienced also in the case of task No. 12, 
where the structure of a short, 8 measure long movement sequence had to be 

defined - see Fig. 4. The NG could go deeper to one measure level in establish 

ing the structure in a pure cognitive way. Many from the VG could analyze the 

sequence only after learning it. All of them identified two measure units, 

which corresponded primarily with the phrases of the accompanying music. 

Discussion and conclusion 

The results of the experiment represent a very sharp distinction between the 

performance of the two groups. The approximately three times better recon 

struction of NG confirms very convincingly the validity of cognitive struc 

tures in research and education of movement. They point out also that the 

movement cognition can be developed and an outstanding tool for this devel 

opment is the dance notation. Therefore the experiment proved the hypothesis. 
The reason for the significantly better result of the NG was, that dance no 

tation, discovering the structure, the spatial and temporal relations of the 

movement material, provided the information on movement structures and 

conceptions represented in cognitive units, this way the reconstructor became 

independent from the difficulties of identifying the movement patter in space 
and time. Members of the NG escaped the burden of memorizing and creating 
cognitive patters of the required movement sequences, only transforming the 

already memory-stored, and notationally evoked movement primitives into 

real movements (remember the double coding system described by Georgieff 
and Jeannerod 1998). Dance notation represented an especially great advan 

tage in case of high tempo. 
From the point movement research the result, that NG solved all the tasks 

significantly better, which required the recognition of structure, seems essen 

tial. The NG was also able to discover deeper structural correspondence in the 

case of the non-reconstructural task than the VG, whose members identified 

the structural unit by the music and not by the inner sequences of the dance it 

self.17 

As a summary it can be stated that dance notation was proved to be an es 

tablished tool for dance research and dance education in understanding and 

analyzing movement. This theorem is especially valid in cases where 

-the structure of dance is amorphous 
- the units of movement sequences differ from that of the accompanying music 
- the tempo of the dance is high. 

17 This phenomenon needs further investigation, and may indicate that the musical ordonnance in mind 

is stronger than that of the visual impressions. 
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Dance notation is used rather isolated in the field of traditional dance in 

Hungary, mainly in dance research. In the light of the research introduced 

above it is highly recommended to introduce dance notation in research, edu 

cation, aesthetics and criticism in the other genres of dance (such as ballet, 
modern and social dance). 
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