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Abstract

. This paper out17:nes a taxonomic structure

objectives in the psychomotor domain. This taxon: .)aced on human motor

development and is linked to Mosston's model of the universal structure of

human movement content from which it evolved. It may Le used to hetp

organize and execut.=
instr.,IciLon, to write and assess curriculum, and to

structure and oommtlnicate the results of research on teac.hin,,!, in the

psychomotor domain.



A TAXONOMY OF PSYCHOMOTOR FORMS

Michael Goldberi-,or
1

School prcgrams are designed to help peop:o dc -L- t;)k vriotv ,!_v r`;

abilities necessary for membership in adult society. For instructi07-

these abilities are categorized into areas or domains, and then translatod

into goals. The cognitive don -. is compose:: c c!ealin with ,

and thinking abilities. The :levelopment of positive feelirms, nttituJos,

values forms the basis of the .active domain. Coals deal:n;:' with motor

performance compose the psychomotor domain.

An individual human being thinks, :eels, and moves as an interatod

and thus within an individual the abilities to do these things are inextricably

linked. Educators must always appreciate the organismic nature of an individual's

abilities and performance. Keeping this concept foremost in mind, it has

proven helpful for instructional purposes to separate and classify abilities

into these three domains.

A taxonomy is a structure which classifies things according to some

natural order. An educational taxonomy classifies a domain cf knowledge about

instruction into some hierarchical order based on a dimension underlying that

body of knowledge. Taxonomies of instructional objectives have been prepared for

the three domains mentioned above. In the ::most well-known cognitive taxonomy

of objectives, the hierarchy is based on the level of intellectual involvement

(Bloom, 1954). The levels within this structure range from memorization of

....chael Goldberger was a visiting scholar with the IRT during the

1980 spring term. He was on leave from Temple University in Philadelphia,

Pennsylvania.



facts to more heuristic eo.guLtive ecrations as

Underlying the most well-known af!ecrive taxonov Hoo7:,

1964) is an attention to the "inner srowth that t.iko:. pla,:e as nens..n

aware of and then adopts (inteinalizes) the attitud,.., h. etc

support his value structure and 1)huvior" (C,no M:Mc7,

There are also number of taxonomies in osvoot,,r

1972; Simpson, 1966; Jewett, l97.=+; F:arker,

most part these taxonomic structures do not o!('r

represent alternative views of human movement.

The ta:,onomy presented here is not comPlete: now, lor

flict with the models already availahie. It is, p.
in its ex.:dit

connection to the human movement know le from which it evo:ve(!.

connection is the fact that the process of humnn mot: development is den.:n:

to all the taxonomies.

:n otor Tmve:oomen:

The motor ''-,obay-)rs of newborn infants are ref:exive respensLs to

internal and enviro-mortal stmuli. ihose movements are initially random and

unrefined, dem.anstrating the lack of associatien bet en tho inant, his/her

body and movemer.t, and the environment. AnParentlY, even cur in' the first

few weeks of life, rudimentary connections between movements and their Cc,7-

sec%,:nos are bef- formed, an::, In a sense. '7c..in.g prr,ct4ced. 7rimitive :nth-

ways hetween thinking and moving are slow :v temp etched into memory.

Insntiable curiosity snnrs rand motor ;:eve7opment in early Ii fe. Li

six months of infants repin to explore their immediate environment.

enrichin 7. their e::perence, stimulatin:-: their senses, c:e7olnpin:; a crude sense

of space and time, and learnn. p now to control their motor ecuipment.

the next months they develop a primitive capacity to move around and become



they ::-.crt.:1:;, ir

-1

:Irnty t'ncy

ol-yt2cts., 1,. nuroosc!ul wnvs, anO. co.p.

ert.i..
,

appo:Lr

to prerc.

p7ay, on

these universal forms of movment to d cc-ry

to their cul-_ure. ilcorpor.2te im to:tions

:17 :."17.1 " 17"

p.av and bein to he 37--ennle to strncturo oo,:rri

children f:)c::s on the ide:, of the Tht- :1(,t

a ball, blIt the: can get their arms in 1.ront of- their Thr.-

practice and reinfer-,ement, and in the 7resence o: crta:7t

for mc,tor "-: ski Hs art- in(:o

rotor memory. Even in old age, the 7 C :::omotr olttritos

to support performance have dim tnese motor :at: ,rns Pors-:st

emory.

For the next several yez-irs nsychomotc- te -

expan:1 lexicon of 7no.ver...en~_s leede(-1 .s-nrk

develop comnetency in the ones dee7ed

vaLles.

7.27sonaT. aaC scini

t'ais sense, com7e_ency (:efined sch t

efficiency, accura--:, hent:t'; of per fcr7anokJ..

crl,mneten-- is incrc:isinT:

3ecome instruments to be ',:sed for an ever rcreasin co7nlex

An ei3ht-year-o: child, for examnle, might sh w rst 1,,.arnin:;-; to
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The T.Ixonomv

1.2--Condi_tione:! .

--Exr: Form,:

_ :1-1;vers.-11 :ovement

Movemen:r. Form

1.2--Locomotor For,
'..1--Env_;ronmer.~ !I:nh

Xovomint Forms

Yoveme7.17 F-)rms.

3.1--Disc _t=eC]osc, For7_

3.2--Continuou:--Clost2d F:,r77,..

3.3--Discrete Ocr. Forms

A Furictical 1".ov:7.ent 77=s

'--Aloritnmic Forms

Or<72.niz,atr. 'Form c

,1.3--C,77-7.plex Forms

5. Ex:Dansive Y -.2:7ent Forms

c've F7rms
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8

to sPecific. Armed with a con:inuallv growing repertoire of basic movement

forms. the individual begins to gain control over these movements (Laban, !974):

Control of force: from light to strong output.

Control of flow: from jerky to smooth output.

Control of time: from slow to fast output.

Control cf space: including general and personal space,

level, :.irection, pattern, distance, and more.

2.2--Conceptual forms. In the cognitive domain, the content th:.--ght

about is information in the form of facts, concepts and/or principles. Concepts

nd principles are particularly powerful tools for they permit one to generalize

known ideas to similar, but previously unknown, information.

There are concepts in the psychomotor domain as well. For example, if

one visualizes an individual chopping down a tree, moving a ?art from a stack

to an assembly line, or hitting a forehand stroke in tennis, and one focuses on

the indi.:idual's hip movement, as the object (e.g., tennis racket) is moved

from one point to another, one can see a similar movement pattern of this body

part. n each cases hip rotation precedes movement of the object. These ex-

amples demonstrate the principle of summation of forces; they also demonstrate

movement concept, or actually part of a concept, that underlies a variety of

similar activities and that can be taught and transferred.

Level Movement Forms

maturity and experience the normally developing child gradually builds

an impressive repertoire of skilled-movement forms. These are specific, pur-

poseful activities which vary somewhat from culture to culture. They may be

ey_amined from two perspectives: from the movement itself and from the move-

ment's outcome. In observing a golfer, fur instance, one may focus on aspects

of the movement itself (Was the head down? Did the hips come through before

the arms?) or on the consequences of the movement (there did the ball go?). The

focus at this level of the taxonomy is on the movement itself and not its con-

sequences. In this view, called the "assigned" view (Mosston, 1965), specific

1 ?



movement patterns are assignec! a-reeL:-uPon values of %oo,!ness" tv o:-:r

judges, employers, others, or the p(..7formers themsclves. These idca1 pa,:torns

of mo-ement ara based on mechanical:kinesiologicat irinoiples andlor

asethetic pronouncements.

The sport skill of high lumping, for exampl e, actually has a number of

different skill fonl,s associated with it (e.g., the w,steril roll, th-

roll, the "t'_on"). Actually, any skill may be broken down and wil: he :onci to

consist of a combination ot lower-order movement forms. If a movement form is

specialized (i.e., it has a unique function and is specific in a !leha,..-Hral

sense), it most probably its at this level of the taxonomy.

The concepts of closed and open ski: :s (Gentile, 19 2) and discrete and

continuous skills prove helpful in classifying skilled-movement forms. No

matter what category a ukill fits into, it has a specific motor not tern

associated with it that is it's focus at the skilled movement level of the

taxonomy.

3.1--Discrete-closed skill Forms. These are short, secuenced, self-

paced skills performed under fixed environmental conditions. Hammering a

nail, doing a swan dive, and shooting an arrow are examples of discrete-

closed skills.

3.2--ContinuL,as-closed skill forms. These are also self-paced s'kilis per-

formed under fixed envirotLmental conditions, but they involve a continuous

pattern of movement. Dealing cards, typing a letter, and figure .-kating on

a open lake are some examples of these skill forms.

3.3--Discrete-open skill forms. These arc short secuenced skills performed

under changing environmental conditions which require performers to adjust

their responses during the activity. Swatting a fly, trap shooting, and batting a

baseball are some examples of this category of skilled movement forms.

3.4--Crmtinuous-open skill forms. Contini:.-:s-open skills involve a con-

tinuous pattern of movement and require the performer to constantly be makin.



adjustnients to changing environmental (:arcs. Eymples o: this ih-

clude skating in a crowd, rly4nr,-, 2 Hahe, and rn a hi_-,:ole

Level 4--Functional Movement Forms

After an individual has gained the rad-Tmenrs of a skiliod movemeh-

or more ac. -Irately, during the learning process, a keen des:re is hflrn

this skill under realistic ci-(iumstanoes. As this is done, the

shifts from the skill_ itself to it's consocuences. Of course, r .recu ite to

this shift is the attainment of enough cont --,l to keep peron7ance on track

to avoid disorientation as the focus shifts. The learner must shift attent:on

away from the movement itself and to the relevant :-.'_-ironmontal frictrs. in

terms of motor performan,:e, the learner must be able to nerfo= the skill and

make the necessary adlnstments to account for environmental. influences. Ih

many cases this shift is allowed to occur too quickly. if if occurs before

the skilled movement form. is firmly etched into motor memory, IL my ]ead Lc,

failure and frustration. Think of the beginning tennis ;-iloyer or invi;:ua

trying to make bread being rushed too quickly to total immersi,-)n in the activity.

Self-doubt, frustration, and failure often result, lead, mrhrcas, =0

abandonment of the activity.

It appears that functional movement forms are best devec:

conditions in which environmental factors are alloweL Lu gradually inflencL

performance. In general, the more environmental factors involved andfer the

greater their intensity, the greater the need for skill moderation/adjustment

and the more difficult it is to gain competence.

The categories within thin level are related to the categories wLthin the

previous level. That is, for examT.Le, the functional movement form analo

for a discrete-closed skill form is the "algorithmic movement form." Tossing

a dart is a discrete-closed skill. Tossing a dart at a dartboard for score

is its functional-level equivalent. The number of environmental `actors

1



affeQt-'ng dart-7:0s!=,ing 7erf=ance are few in ..-1mher and i

compared with either a rugby nlayer in hr; a

struction worker 15 floors un tryin:; nanect a :ti.

In this sense, the categories within this level (lf the tanc)homy any lased

on the amount of environental inf]uonc:e assoo'aue.: w:th rh

skilled forms. The three categories sugeste beh)w race : ::.fhf:= en-

vironmental influence (algorithmic cr:.$) to maxfmum environ::.ental

(complx forms). To 1:epeat, it is the onvironmehtal %Th-h

the skill is performed that dictate the gateg,ory. As meat 'red

throwing to hit a target is c1assified as an a:gerith::li,_ form. r,

this same task was performed with a swinging target, it wuld h

category (4.2--low organization

1--Algorithmic forms. An algorithm is a precise pc:7scrintion for

carrying out a specific sequence of basic functional operations, and this

concept has application to both intellectual and physical activities (Landa,

1974). The term implies little or no need for adjustments. In this context,

algorithmic forms are defined as the functional analog of discrete-closed

skill movement forms. Cracking an egg into a bowl without either shattering

the yolk or getting shell into the bor,l, doing indoor archery, and howling are

eYamples of forms in this category.

4.2--Low organization forms. In terms of o,uantitv, if not in time spent,

this category includes the bul'k of the psychomotor forms most humans employ en

a daily basis. It forms the bridge between thoLe skills which require letle

adjustment in application to tnose which demand a lot of skill and concen-

tration. Psychomotor forms in this category are characterized by controls im-

posed either by the movement 2orm itself (i.e. , it is either a continuous-

closed or discrete-open skill) or by extrinsic conditions restrictive

parameters or rules).



inclilded in this cat.epry ar,. ID the aT,pii,:atio:-.

disc rete-open skills, such :Is o7eratin most as' :.: l!nes, .r11-(1s.

or typing a leter, and (2) dril:s, exerci. or :7
with the oolication. of cont inucs-n :-- 7s

such as driving a car in a secluded Tark: lot. o.

or in," smulated "fireman, carr.'

:OrT7IS Lava L-: the appli:a.tic- -sont:n:lcus-

forms. For exampLe, accz:irin:: the

"instep soccer kick" involves being able to b7,iance on one foot, with .-_he ot

facing th target, anc bringing tl:e other foot in .tact with the hall, aross

the instep Part of the foot (level 3.). If :osa ski s perfcrme,i with

a moving ball, the level shifts to 3. "f the reci-irement havin to

the ball through a goal tarc;et is aded, the level shifts to 174. na .v, if

the performer must kick a moving ball during a continuous ..am _? through tarTot

guarded by an op 'sing player, the evel shifts ag;:in to Th playing of

many tear- games and the nerformance of 77:-171y Thhs I into this category.

5.--Expansive s:lovement Forms

Expansive movement is the psychomo:_or enuivnlent at to nro,,-ess

of Problem-solvng. 'The 7rohlem o ,Hfine(1 as soethin;:, thcr !ritura1:7

occurring or art nduce(', that (:auses an in,ilvidt:a: disscrince and

propels him/her into the rein at cliverent thp!:.ght a..d xpansiv,, c)

ideas.

The objective of s=oone in a state of dissonance is to eliminate the

discomfort by solving the nroblem. The stars in this 71-0C

following:

1. clearly identifying the problem,

collecting data about the problem and searching for saint ions,

3. perhaps having to make new associations in the data or inventing

other solutions, and

1



testing solutions and eYhressn.-7, tile

In al: forma of ncnt Lhvr. an :nextreahle he:ween :h:n

and moving, as I mentioned before. A funptionl-,1 movement rm is the

motor response tc a speci:ic set of -i=i. h-en ia ::-.ovemeut

the action is in response to a sz:mu]us. :n both

movement forms below the enpansiyo level, :ne ou;:co:-:e f,

to a specific stimulus or set o: si This f_s not the gase th en-

pansive movement level. hero the sti:pulus or set of s:itu:

dissonance is in the form of a "preb7et;" -entione,: .Hes net

clearly reveal the desirecl motor outcome.

The problem, by definition. is somewhat yaguo (thats do. Is a preb:em.

It appears subjective and, in a sense. hides what :-pight ie

the performer. The individual 4_s- compell:ed to engage in those steps l-is;tod

above to search for, to uncover, and to exp:-oss who s/he knes. censiets to he on

appropriate solution. r« tne solution recnices the clssonanco, nrocoss

ends, at least temporarily. The nature of the 7roblem dictates the level of

category.

A classic example of this 1s the process 196S Olympic go :d medaTist Dcok

Fosbury went through in inventing his popular "flop" technique of high jumning.

The work of a choreographer/performer in creating a new work and the trial

performances of a job analyst trying to improve the work patterns of an a.,,semblv

line worker would both be in this category.

It is difficult to say with assurance that an individual has performed at

this level. It depends on what s/he knows, can do, and the process s/he goes

through in actempting to resolve the dissonance. It shoulci he clear, however,

that at this level the initial process inv-:lves divergent thinking and the

product involves movement.

It should be noted that the noy.LLe performer en7ages in exploratory-type



movement behavior. T::ese-7,evements, as jeff:-.e,:. 15 tay.-ncmy. are ciss:: :oU

at the reflexive an(j n't

non-specific movement- forms are nn.,_ noees!uar:Ty e:ass:fied ns

order for a movement for77 to be exnansiyo, the oer:or::-- 7y.ust

highly skilled, in thr2 functional sc:'se, as a 0rereu15 1te. per7,u-:_er

7must then go be:,:-,nc. resent nerc:-ions and ah-111t-ios

that is new to This is primar1lY tho .!cmah the artfst.

sport and work forms, by the structure, do net exIloet, ehcoura:e. :h

cases, 7ermit ey.pansive movement forms becnuse thelr rul&,5 nnd scone.

5.1--Interoret1ve forms. These are psychomotor for: :s In

former expresses hisfner own literoL ernretation 0: ,7-1

idea. Trying to replicate a Particu:ar fencer's s,-Yle or cnofTs tecnnicue.

whieh goes beyond the abi7itY to successfully -

functional sense, and to include the nuances of that master's berformanco is

the focus in this c:'tego ry. Also included hero is the use of mr.eont ro

interpret or exoress one's own ideas or rec:ins. Tn1s co:: ]d be a :o 1,

as opposed to a literal, translation or an idea.

5.2_creative fcr,-ms. To CO crcatrive form, an -; LHa1 must exross,

through mnvement, 5omehing wnich 15 both new and ::n to

individual must be an exert in this mcvemer- form. Throuh

luck, or whatever, the indi-.'idual then goes ;)eyon: 0ront ,:mow of

expression. This is the level of invention,which is dd mite rare and

very magical.

The Three Dimensional .'.(-)delf Develor)mont.al

(a universal structure of human movement content)

The taxonomy P resented above offers a way of viewing :71ot:or
behavior based

on a developmental rationale. It should be emphasized that one leve7 of this

taxonomic structure is in no way "better" than an other level. Each level



represents a cluster of psychomotor forms which arc part e: the

of human movements.

In learning a motor skims'_, it is assumed that these leve:s are more or

less sequential, that development n-oceods from the unvesal---lorm level

through the functional -form Level. A particular le.irning task may or not

be appropriate to a liven learner's dev.:lopmehtal level. For example, it would

:icon

inappropriate to hhv a hegihning gymhast worki the "expansive"

.evel as it wogld be to have a skilled gymPast work'h at the "universal"

level.

As was mentioned earlier, a taxonomy classifies some domain of knowledge

into an order based on a particl1ar dimension. Perhaps the unicue contribution

of the taxonomy presented here is the it fits into the model of human

movement from which it evolved. This model, "The Three Dirensional Model of

Developmental Movement", (see Figure 2), was developed by Mosston (1965) to

offer a universal perspective of psychomotor content (of which psychomotor

forms are a part).

The model is based on what Mosston calls the "intrinsic view" of human

movement; it focuses on what a movement does (developmentally) for the body.

Theoretically, the model offers a framework for the identification of all

instances of human movement, whether they be dance, work, or sport related.

The model consists of three, int,:rconnected, dimensions:

Dimension 1: Taxonomy of psychomotor forms. This dimension, which

was presented in detail above, provides a classification of all human movement

forms. The placement of the taxonomy into the model is au adaptation of the

original structure developed by Mosston (1965).

Dimension 2: Psychomotor attributes. Underlying the learning of any

psychomotor form is the required presence of certain abilities, here called

attributes. For example, prerequisite to the acquisition of skill in archery



Dimension 1. Taxonomy

Psychomotor Forms

1. Reflexive Movement Forms

2. Universal Movement Forms
3. Skilled Movement Forms

4. Functional Movement Forms
5. Expansive Movement Forms -/

Dimension 2. Psychomotor Attrihutes

4°,

or

Reaction Time
Rhythm
3alance
Coordination
Power
Agility
Flexibility
Musc. Endurance
Car./Res. Endurance
Speed
Strength
Accuracy
Relaxation
:(ines,2s

Others

Figure 2

The three dimensional modEl of developmental

movement` (*Modified from Mosston, 1955).
)

2
It has become popular recently to define Physical Fitness in terms of

flexibility, muscular and CR endura-.1ce.



is the presence of e::ough upper arm stren ':raw the wN

anchcr nos4t4on. 4-7 an ,-lt!-r:b!:te. ad,;:itn, the

have enough eye-hand coordinatipn to nook arrow int th

tne bow toward the targ,-,t. rcord4nat'r,n fir. . accr.:cv

way to conoeptalize the presence of .--171 attribte to es- . th tion:

What underlying ability is being ...eloped when this

is being performed? in the case -1rchery, ,

strength, and hand-eye cocrd;nat-;on,

As noted greens of 7syc;-107.:(3!= attri-pt ed, L,7.77":"

certain constructs such as motor fitness, m:-.tor ahty,

so on.

Selected anatomical landmarks. Psvchomotr attributes and sycho7, for

forms are developed in terms of specific parts of the body. For oxa-^le,

strength development in the upper or-7:s has litte, if any, of effect o7i developing

strength in the legs (unless the movement to develop upper arm strength includes

the use of the legs). These are developed independently or, in other words,

development is generally specific to the body part or parts engaged _17 ,-.2r-

formance. For another example, development of the skilled form of "throwing

a football" has little effect on improving kicking ability, or even throwing

ability with the opposite hand. This third dimension is an integral part of

the overall model.

The Applications of these Structures to Curriculum and Instruction

Both the model of developmental movement and the taxonomy of psychomotor

forms can be useful for curriculum development, ins ruction, and asssment.

In developing a physical education curriculum, the model and taxonomy

can be used in making decisions about (1) the overall goals of the program,

(2) the scope and sequence of the content, (3) the development of specific

learning activities and materials, and (4) the selection of assessment
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arflong other teings, Co "develop

a review ,,)1=" the learnin7 activities should produce

rzle ,erienoes hich ouid Eit into the cre'ative moveenr forr's category

(LevQ1 .2). If r1(-) experiences a0 foufl c! which in,;eke this level of psychomotor

learners
' chances are that this cial:1-1 is more a hone than a promise.

Tlie model taxonomy can also he used during each of the three phases

structith e tlei process: PL-__impact (Planning), impact (execution),

arId 1:105L-1:71;paCt C'aSSeSSMent). Their 11Se in general curriculum planning was

citscl4s5ed above. They can also be used by teachers to structure specific
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During impact, when the learners performino al:d the

teacher is usally monitoring their Terfonnoe, th

prove useful, both in helping the teacher decide what to focus or And in de-

cidins what feedback to arovice. For example, during the stars o:

learning a now skill, feedback about learners' f (Leye] 3) ld b

most helpful. The teacher should also try to help the learner Focus or his /her

form. Often learners shift their focus too quickly to skill application

(level ). This is a natural desire, hut it ay result in failure and

,),



frustration.

Sometimes lack of success is due :c he tact tho. the learner has

inadequately learned the skill, but the psychomotor concept

skill (Leve_L 2.2). A classic example of this concerns skills dealing wit::

overhand throwing. Some adults never _erred, o,al-,1 because the-

nevet taught, to step forward with the opposite leg tho arm they use fn

throwing. They violate a mechanical principle, which is an aspect

cepcual movement form "t; Z"CL:i ^g an object with an overhand motfcr,,-

underlies all such throwing activities. The indiviu who has mhster,

this conceptual movement form will also have problems learning thy serve in

tennis and other similar activities based on the same form.

In helping learners master complex forms (Level 4. 3) , which are the

functional analogs of continuous-open skill forms (Level 3.4)

for the teacher to provide developmental tasks at Levels 4.1 and 4.

moving to Level 4.3. For example, if the activity is laying soccer, which is

a complex form, it would be appropriate for the teacher to provide algorithmic

tasks (Level 4.1) to develop specific skills, like kicking a stationary h 71

through the goal, and low organization tasks (Level 4.2), like dr;h5lin

a series of cones, before playing or actual game of soccer.

The teacher may decide, when the learner is ready to move on to a higher

order form, to have the learner work on either some underlyine-L; psychomotor

attribute or on a variety of lower-order forms which compose the new skill.

For example, if a teacher was preparing a gymnast to perform an advanced vault

over the horse, s/he might try to answer the following questions: 1Jhat attributes

underlie this new skill? Does this student have adequate development of these

attributes? What lower-order psychomotor forms underlie this skill? ',you'd

it be helpful to design some developmental tasks in helping this learner with

this new skill? Based on such an analysis, s/he may decide to have the student



spend some time working on the tratro 1 :7:ove71.en:s

before attempting the actual vault.

It has been shown how these motels could be uses

culum and instruction. Recently they have also proven helpf;:l in structuring

anc :on-ca-in g the results ef researc on tea:.hing Tsvchomotor C.eman.

It now appears clear that tedching behavior interacts with psychomotor content

differentially. That, for example, Llirect -eachin ; is mao ate for

certain kinds of psychomotor forms, whereas learner-centere !_-Hcb:ng more

approprite in providing those condltiens necessary f=r the -:evelenp..en

other lev,t1s of forms.

In su=rary, this taxonomy, and the mode: 3:7 huan 7ovement content to

which it is linked, were designed to help ihOividuals inter_

movement conent to more pi.oductivelv study and apply information in the psycho-

motor domain The goal was to provide a clear model, based on universal ideas,

which would 'DP lf practical value.
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