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The possibility that low-achieving fourth and fifth

graders may have higher-than-average physical ability was

examined by this research. The goal of this study was to

provide more understanding of low achievers' abilities.

The research was based on Howard Gardner's (1985)

theory of multiple intelligences. Gardner postulated seven

autonomous intelligences which function according to their

own procedures and have distinct biological bases. The

relationship between bodily-kinesthetic intelligence and low

achievement was the focus of the study.

The 50 subjects for this study were selected from two

metropolitan school districts. Criteria for selection were

(a) student must have scored nine months or more below grade

level in the areas of mathematics and language arts on a

standardized achievement test, (b) student must not have

been diagnosed as learning disabled or emotionally

disturbed, and (c) student must not be enrolled in special

education classes.

The Lincoln-Oseretsky Motor Development Scale was

administered individually to each subject. The resulting

data were subjected to t-tests and chi square analysis.



The t-test analysis yielded no significance at the .05

level, except for one small sub-group which was judged an

anomoly. The chi square yielded significance of 9.9 at 3

degrees of freedom, which is significant at .0194.

Therefore, an inverse or negative relationship was

established for these subjects between their verbal and

computational achievement scores and motor ability scores.

This correlational study found that low achievers as a

group, identified by achievement test scores, scored above

the mean on a measure of motor ability. For children who

are struggling to achieve in school, it would seem prudent

to explore their strengths in other areas of intelligence.

Further research is suggested in the areas of high and

average achieving students' motor development.
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CHAPTER I

INTRODUCTION

Introduction to the Study

One of the most significant dilemmas facing educators

today is how to respond to differences in student

achievement (Good & Brophy, 1973). The designation of low

achievement is applied to those students who do not perform

poorly enough to warrant special attention in the

educational system, yet develop only marginal skills

(Franson, 1981). Low achieving students are a source of

frustration for the concerned educator (Travers, 1982).

Struggling to keep up with their classmates, these students

develop survival skills which enable them to barely maintain

their grade levels.

The phenomenon of low achievement has been attributed

to many factors: (a) family and cultural background

(Stedman, 1985), (b) inadequate instruction (Hawley,

Rosenholtz, Goodstein, & Hasselbring, 1984; Snow, 1986), (c)

poor learning environment (Flatley & Simms, 1986) ; (d)

student personality components (Cooper & Speece, 1988), (e)

learning disabilities (Foulks & Morrow, 1989) , and (f)

intellectual ability (Travers, 1982). Despite the current

fad of diagnosing multiple learning disabilities, below

1



2

grade level achievement does not necessarily indicate

disability (Algozzine, 1985).

Low achieving students' lack of ability has most often

been attributed as primary of the factors considered

causative (Chalip & Stigler, 1986; Cooper & Speece, 1988).

While the relationship between ability and achievement

previously has been acknowledged by educators, an ongoing

question has been whether ability causes achievement or

achievement causes ability (Chalip & Stigler, 1986). An

element of this conflict lies in the fact that a child's

achievement in the school setting is generally determined by

his or her scores on "achievement" tests (Stedman, 1985).

However, some researchers have concluded that conventional

cognitive tests fail to reflect an accurate assessment of

strengths and weaknesses (Bickel, 1982; Heller, Holtzman, &

Messick, 1982; Snow, 1986).

Ability is generally considered to be synonymous with

intelligence. Historically, intelligence has been

considered to reflect the capacity to learn and therefore to

achieve (Campione & Brown, 1982). Efforts expended to

measure the concept of "intelligence" and its relationship

to achievement have been hampered by researchers' inability

to develop and agree upon a central definition. Galton

(Sahakian, 1968), one of the earliest explorers of

individual differences, referred to intelligence simply as

"natural ability." Spearman (Jenkins & Patterson, 1961)
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defined intelligence as a factor common to all activities

which may be said to be intelligent. Alfred Binet (Sartain,

North, Strange, & Chapman, 1967, p. 401) defined

intelligence as the "tendency to take and maintain a

definite direction; the capacity to make adaptations for the

purpose of attaining a desired end; and the power of auto-

criticism." Wechsler (Sartain et al., 1967, p. 401), the

creator of the Wechsler Adult Intelligence Scale and the

Wechsler Intelligence Scale for Children, described

intelligence as "...the aggregate or global capacity of the

individual to act purposefully, to think rationally and to

deal effectively with his environment."

Since the earliest days of academic interest in the

intelligence of individuals, theorists have arranged

themselves on either side of the on-going debate regarding

the nature of intelligence as a single, global entity versus

intelligence as a compilation of several, separate factors.

In 1927, Spearman postulated an intellectual concept called

the "g factor" which he conceived as a general mental energy

(Sattler, 1982). Thurstone (1938) believed, however, that

intelligence could not be viewed as unitary. He believed

intelligence could be categorized into multiple factors--

verbal, perceptual, speed, inductive reasoning, number, rote

memory, deductive reasoning, word fluency, and space or

visualization--which he considered to have equal weight.

Thorndike (Linden & Linden, 1968) also believed intelligence
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was best described as multifactored. He saw intelligence as

resulting from a large number of interconnected intellectual

abilities. Guilford, one of the most prominent multifactor

theorists, proposed a three-dimensional "Structure of

Intellect Model" as a method of organizing intellectual

factors (Sattler, 1982).

A theory which has recently been propounded by Howard

Gardner (1985) suggests the existence of separate,

autonomous intelligences which function according to their

own procedures and have distinct biological bases. Gardner

(1985) defined intelligence as "the ability to solve

problems, or to create products, that are valued within one

or more cultural settings" (p. 9). In attempting to

identify the various intelligences, Gardner set forth eight

criteria to distinguish the separate abilities.

1. "Potential Isolation By Brain Damage: To the

extent that a particular faculty can be destroyed or spared

in isolation as a result of brain damage, its relative

autonomy from other human faculties seems likely" (Gardner,

1985, p. 63).

2. "The Existence of Idiot Savants, Prodigies, and

Other Exceptional Individuals: Second only to brain damage

in its persuasiveness is the discovery of an individual who

exhibits a highly uneven profile of abilities and deficits"

(Gardner, 1985, p. 63).
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3. "An Identifiable Core Operation or Set of

Operations: Central to my notion of an intelligence is the

existence of one of more basic information-processing

operations or mechanisms, which can deal with specific kinds

of input" (Gardner, 1985, p. 63).

4. "A Distinctive Developmental History, Along with a

Definable Set of Expert 'End-State' Performances: An

intelligence should have an identifiable developmental

history, through which normal, as well as, gifted

individuals pass in the course of ontogeny" (Gardner, 1985,

p. 64).

5. "An Evolutionary History and Evolutionary

Plausibility: A specific intelligence becomes more

plausible to the extent that one can locate its evolutionary

antecedents, including capacities (like bird song or primate

social organization) that are shared with other organisms;

one must also be on the lookout for specific computational

abilities which appear to operate in isolation in other

species but have become yoked with one another in human

beings" (Gardner, 1985, p. 65).

6. "Support From Experimental Psychological Tasks:

Many paradigms favored in experimental psychology illuminate

the operation of candidate intelligences ... Such experimental

tests can provide convincing support for the claim that

particular abilities are (or are not) manifestations of the

same intelligences" (Gardner, 1985, p. 65).
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7. "Support from Psychometric Findings: Outcomes or

psychological experiments provide one source of information

relevant to intelligences; the outcomes of standards tests

(like IQ tests) provide another clue" (Gardner, 1985, p.

66).

8. "Susceptibility to Encoding in a Symbol System:

While it may be possible for intelligence to proceed without

it own special symbol system, or without some other

culturally devised arena, a primary characteristic of human

intelligence may well be its 'natural' gravitation toward

embodiment in a symbolic system" (Gardner, 1985, p. 66).

Using the above criteria, Gardner has identified seven

separate intelligences which he considers present in each

human being in varying degrees. Linguistic intelligence is

comprised of sensitivities to the meaning of words, the

order among words and to the sounds, rhythms, and

inflections of the words (Gardner, 1985). Musical

intelligence consists of sensitivities to pitch, rhythm, and

timbre (Gardner, 1985). Logical-mathematical intelligence

involves the ability to explore patterns, categories, and

relationships in a controlled and orderly way (Armstrong,

1987; Gardner, 1985). Spatial intelligence consists of

accurate visual perception, the ability to make

transformations upon one's perception and to recreate

aspects of these perceptions once the visual stimuli have

been removed (Gardner, 1985). Bodily-kinesthetic
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intelligence involves the ability to direct one's bodily

motions and the capacity to manipulate objects skillfully

(Gardner, 1985). Intrapersonal intelligence refers to the

capacity to "detect and symbolize complex and highly

differentiated sets of feelings" (Gardner, 1985, p. 239).

Interpersonal intelligence involves "the ability to notice

and make distinctions among other individuals...among their

moods, temperaments, motivations and intentions" (Gardner,

1985, p. 239).

Armstrong's (1987) contention is that current teaching

methods address only two of Gardner's seven intelligences--

linguistics and logical-mathematical. In his book, In Their

Own Way (Armstrong, 1987), stated that our cultural and

educational emphasis on linguistics and mathematical

abilities has created a narrowness of school curriculum that

teaches to only a portion of the population, leaving a large

percentage of children struggling to learn and achieve with

their non-dominant intelligences. Many of these children

manage to maintain their grade levels through hard work and

perseverance; other children, whose dominant intelligences

are rarely addressed in the educational system, are

frequently labeled learning disabled (Armstrong, 1987).

Individuals possessing higher levels of kinesthetic

intelligence process knowledge through bodily sensations

(Armstrong, 1987). Bodily-kinesthetic children communicate

effectively through gestures and other forms of body
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language and learn by moving or acting things out

(Armstrong, 1987). These children, who naturally move and

fidget in the classroom setting, are frequently referred for

testing and labeled hyperactive or learning disabled

(Armstrong, 1987).

Gardner's ideas have been attacked as a theory of

talents rather than intelligence (Gardner, 1985). While

placing no premium on the term "intelligence", he does

emphasize the equivalence of various human faculties. The

purpose of this study is not to resolve the debate regarding

the parameters of intelligence, per se. Instead, for the

purposes of this research project the general term

"abilities" is used in place of intelligence.

Background and Significance

The challenge of any educational system is to provide

for the development of a widely diverse group of individual

students. Snow (1986, p. 1030) defined education as "an

aptitude development program in the sense that its primary

concern is human preparedness for later states of life."

:Recent attempts to increase achievement have focused on

a "back-to-basics" return to pre-1900 concepts of uniform

curriculum, whole group instruction and lecture-recitation-

seatwork methods which disregard inherent individual

differences among students and leaves the accepted measure
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of achievement--test scores--as priority (Stedman, 1985;

Cuban, 1983).

Student achievement test scores have gained such

significance that teacher job security, bonus pay and

student promotions are often directly linked to these

measures (Stedman, 1985). The logic behind this focus on

tests is firmly based on the presumed validity of

achievement tests to reflect actual student learning; a

validity which is considered questionable by some. Despite

the fact that questions remain regarding these tests'

reflection of actual learning, the emphasis on test scores

continues and leads almost invariably to the

counterproductive phenomenon of "teaching to the test."

While studies of achievement scores indicate a general

increase in scores reflecting basic skills, scores on tests

requiring inferential skills have declined or remained the

same (Hawley et al., 1984). Some educators are concerned

that testing emphasis increases school standardization and

narrows schools' agenda to the extent of restricting

student access to a variety of subjects and textbooks

(Cuban, 1983). This narrowing effectively reduces the

learning opportunities for students in whom linguistic and

mathematical-logical abilities are not primary.

Although theorists through the history of formal

education have suggested methods for addressing individual

differences, the reality is that practices of teaching have
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remained basically fixed (Snow, 1986). Within narrow

educational systems, students must adapt to the learning

environment. While most are fairly successful within the

traditional system, there are those who struggle to achieve.

In seeking the underlying causes of low achievement,

researchers and educators have focused heavily on students'

personal factors (Coles, 1978). Boyle (1987) suggested that

students' intrapersonal variables, such as motivation,

personality, emotional states, and learning may be as

significant to poor school performance as is ability.

Evaluation anxiety and cultural attitudes toward achievement

have also been considered significant in explaining low

achievement (Snow, 1986). Developmental age was found by

Cahan and Davis (1987) to be responsible for one third of

the overall gains made in achievement in one year.

The personal factor considered by educators to be most

determining of achievement is students' innate intelligence

(Burt, 1955; Cattell, 1971; Spearman, 1927). Traditional

psychometric theory maintains that intellectual ability is

an inherent characteristic which can be measured separate

from "context, content, and culture" (Chalip & Stigler,

1986, p. 302). There is a question, however, regarding the

nature of the abilities measured by traditional IQ tests.

The alternative view of these psychometric measures suggests

that the correlation between achievement and IQ scores may

be due to the similarity of instruments used to measure both
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(Hunt, 1961; Vygotsky, 1962, 1978). Chalip and Stigler

(1986) suggest that the scores on traditional ability tests

reflect learned knowledge, rather than innate ability, as do

achievement tests. Anastasi (1970) and Hunt (1961) suggest

that genetics play a role in ability development; yet, none

of these abilities is fixed at birth. They both contend

that development and differentiation of these abilities seem

clearly a function of accumulation and enrichment of

educational experiences.

The fact that students differ in how they approach

tasks has been well-documented (Snow, 1986). However, some

researchers are convinced that survival skills can be taught

so that student learning can be significantly increased.

Some of the survival skills mentioned are attending,

volunteering, and complying with directions (Hawley et al.,

1984). This approach seems to imply that the educational

system as an entity is more important than the individuals

involved. The message to students is that they have to

adapt to the instruction instead of the instruction being

adapted to them (Snow, 1986). When students have work-

related behavior that does not match the traditional system

(often labeled "disorganized" and "distractable"),

inadequate survival skills and are low achievers in reading,

they are likely to be referred to special education (Cooper

& Speece, 1987). While special education has value for

some, referral to these services is frequently experienced
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as confirmation of students' failure in attempting academic

tasks. Referral to special classes can then create a

vicious cycle of self-defeating behaviors. Students feel

less encouraged to work towards success when they have not

experienced success in previous attempts (Vollimer, 1986).

Zeeman (1982) equated school failure with alienation because

failing students are typically not involved in their

environment and therefore do not reap rewards which are

primarily based upon academic achievement.

Low achievement has often been attributed to family and

cultural background. Coleman (1966, p. 325) wrote, "The

inequalities imposed on children by their home,

neighborhood, and peer environment are carried along to

become the inequalities with which they confront adult life

at the end of school." Coleman's position has been

rejected by many since his original statement. Subsequent

studies of the performance of low-income and minority

students correlated with relative school effectiveness

indicate the fallacy of home environments and cultural

background as determinants of school success (Stedman,

1985). Edmonds (cited in Stedman, 1985) wrote, "If the

research has taught us anything so far, it has taught us

that while Coleman, etc. are correct in the assertion that

pupil performance is highly correlated with family

background, they are profoundly incorrect in the conclusion
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that family background is the cause of pupil performance."

(p. 5).

Another area of contention regarding the impact of

family and cultural background is in the area of the causal

direction of ability and achievement. The question simply

put is: does intelligence cause achievement or vice versa?

Traditional psychometric conception holds that intelligence

is a characteristic of organisms which can be measured

independently of content, context, and culture (Burt, 1955;

Cattell, 1971; Spearman, 1927). These researchers strongly

believed that ability is predominantly fixed at birth and

therefore not significantly affected by subsequent learning.

However, Crano, Kenny, and Campbell (1972) found that for

suburban children the predominate direction of impact was

from ability to achievement, while for inner-city students

the predominate direction of impact was from achievement to

ability. Any study in this area is, of course, highly

impacted by test validity, but the findings seem to suggest

that environment does affect one's readiness and ability to

learn. The question of the magnitude of impact by the

family and cultural environment on student achievement is

largely unanswered.

Another significant factor that affects student

achievement is teacher-impact. Teacher criticism and

negative attitudes correlate with depressed learning (Hawley

et al., 1984). Conversely, use of praise by teachers can be
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unproductive because research has observed that children

frequently are the initiators of praise and teachers are

merely reactive. The students are actually, in this

situation, providing reinforcement for teacher behavior.

Teacher praise often lacks credibility and specificity of

the behavioral elements to be reinforced (Good & Brophy,

1973; Hawley et al., 1984).

"A consistent finding in effective schools research is

that when teachers hold and communicate high expectations

for students' learning, student achievement is greater"

(Hawley et al., 1984, p. 32). Teacher expectations are

influenced by many factors, but few are so significant as

the use of ability grouping. When children are classified

as high or low achievers, according to their ability in

certain subjects such as math or reading, the tendency is

strong for teachers to establish expectations according to

individuals' assigned groups. The intent is to adapt

instruction to students' needs, yet such grouping is more

likely to impose a slower pace and lower goals on lower

ability groups rather than to increase achievement (Good &

Brophy, 1973; Snow, 1986). Another teacher behavior which

is a predictor of absence of student learning is lack of

response to student questions. This was more -likely to

occur in homogeneous grouping than in heterogeneous grouping

(Hawley et al., 1984).
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While there is considerable research of teachers'

behaviors, there is little research on teachers' adaptations

to different student characteristics (Snow, 1986).

Teachers' adapting to the individual student's needs has

often been considered too difficult, and teachers are judged

as ill-equipped to understand various learning styles and

provide alternative methods for learning (Good & Brophy,

1973). Individualized learning has been criticized as too

costly and as inhibiting to social skills development

(Hawley et al., 1984).

Flatley and Simms (1986) suggest that learning will be

enhanced by teachers' utilization of space, time,

multiplicity, difficulty level, language, and interpersonal

relationships. Teachers' willingness to implement new ideas

and methods has often been questioned. "In most

situations,teachers do not readily abandon topics and

methods they understand and believe despite the changes that

are presumed to occur as a result of curricula innovations"

(Hawley et al., 1984).

Researchers in the area of curriculum conclude that the

effect curriculum in and of itself has on academic

achievement is limited. They do suggest, however, that how

subjects are taught is important (Hawley et al., 1984).

Although teachers are more likely to adopt new teaching

methods when they play a role in shaping curricula choices,

they have often been ignored in curriculum development. New
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curricula are more successfully used when the values

espoused by the curricula are shaped by teachers and

teachers are provided with adequate training to fully

understand new curricula as well as support in implementing

it (Hawley et al., 1984). Since curriculum does affect

teacher expectations, teacher involvement in curriculum

development is critical.

Some researchers have suggested since teachers are seen

as incapable of managing individualized instruction

effectively, that varying teaching methods which include

some flexibility for differences would be more realistic in

large group or whole group instruction (Hawley et al.,

1984). Knowing how to stimulate teachers' experiences of

competency with diversity is the challenge of institutions

which provide teacher training.

Although teachers are a significant element in the

classroom, the school environment and school district

policies have a broader effect on student achievement

(Stedman, 1985). Snow (1986) wrote "...society imposes two

kinds of goals on its educational institutions. Common

goals reflect the expectation that all citizens will be

brought to minimally acceptable levels of commonly valued

achievement--reading, writing, mathematics, and citizenship,

for example. There are also individualized goals: the

system is expected to help bring all citizens as close as

possible to their own maximal potential for individual
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development and for specialized contribution to society" (p.

1034). How each school district and school decides to meet

these goals varies significantly. Corno and Snow (1986)

believe that there are three kinds of paths for adaptive

education: (1) an individualized path; (2) alternative

paths toward common goals; and (3) paths designed to

remediate inaptitudes directly.

According to Snow (1986, p. 1031) "fluid ability

develops presumably through experience in adapting to

novelty in the natural world." Unfortunately, many school

systems' emphasis on testing is harming the teaching process

(Stedman, 1985). In order to prepare for the test, more

objective, less creative materials are being used which do

not require much adapting. Putting the emphasis on test

scores narrows the school agenda to materials which will be

covered by the test. Aspects of the curriculum that are not

being tested may be ignored by teachers. Some of the tests

used to determine basic minimal competencies do not include

higher order skills; therefore lower achieving students may

never be expected to develop some of the higher order skills

(Hawley et al., 1984).

Meiers, an instructor who taught in Chicago,

Philadelphia, and New York City, and has done research in

the area of low achievement, wrote:

Anyone today who visits elementary schools that are
attended mainly by low-income children notes the
prevalence of programmed scripts based on behavior-
modification techniques, reading 'kits' consisting of
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hundreds of unrelated paragraphs followed by multiple-
choice questions and reams of ditto sheets. Lower-
class schools are often devoid of books (except perhaps
workbooks, readers, and the textbooks); instead of
libraries they have remedial reading and audiovisual
'labs'. It's not universal, but it's common (Stedman,
1986, pp. 311-312).

Another challenge for low achievers is the lack of

commitment of teaching resources for them (Hawley et al.,

1984). Flatley and Simms (1986) wrote "...low achieving

secondary school students have been described as isolated in

the school environment. They may receive little support

from teachers and few rewards from the educational system."

(p. 230). This experience of isolation is heightened by

ability grouping or tracking. In addition to affecting

teacher expectations, research has shown that ability

tracking reduces the opportunity to learn for those who are

placed in the least demanding and least academic tasks

(Hawley et al., 1984; Snow, 1989). In the low ability

groups, more time is spent on administration and discipline

and the quality of instructional material is often lower

than the other groups (Peterson, Wilkinson, & Hallinan,

1984).

Effective school research has not really provided

answers for educators. Part of the problem lies in the

challenge of defining an effective school. Usually

effective school research relies on student test scores

which may not reflect actual learning. Even with these

obvious limitations, there have been some interesting
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findings. One study found that ineffective schools place

more emphasis on the basic skills than do effective schools

(Stedman, 1985). Teacher-rapport and control were evaluated

as higher in high-achieving schools (Stedman, 1985). Before

effective school research will have significant impact on

actual educational practices, criteria other than test

scores will have to be found.

An important and widely accepted belief is that there

is no one system or method of teaching that will result in

achievement for all students, at all grade levels, under all

circumstances (Hawley et al., 1984). Each student has his

or her own aptitude differences which are a function of

person-situation interaction (Snow, 1986). "Personality-type

research reveals that students have tendencies,

characteristics and preferences inherent in their

personalities, not necessarily related to their environment.

It may be that these factors shape participation and

achievement" (Barret & Connot, 1986, p. 39). Recognition

and adoption of individual differences is critical if

today's youth are going to be educated to excel with their

own unique characteristics. Students for too long have

adapted to the learning environment with little adaptation

of the learning environment to their uniqueness. More

complex classrooms are needed where authority is delegated

and help-giving among students is encouraged, so that a wide



20

of differences among students are addressed (Hawley et al.,

1984).

Review of Related Literature

The phenomenon of low achievement has been highly

researched over the past thirty years. The search for

causative factors and methods of remediation has ranged over

widely diverse areas. However, the core subjects, such as

mathematics, reading, and science, have remained the major

focus of low achievement research. Much of the literature

concerns the utilization of various techniques to improve

scores on standardized tests. Despite the amount of

research on low achievement in elementary age children, this

researcher found little attention given to low-achieving

children's areas of competency.

Due to the wide diversity of research concerning low

achievement, grouping the reviewed studies according to

subject matter was not practical. The following studies are

arranged from the earliest to the most recent.

In a study of reading under-achievement among

elementary school children, Levy (1968) examined fourteen

etiological factors. Factors studied were: (1) birth

order; (2) number of older and younger siblings; (3) number

of other family members with a history of reading problems;

(4) educational level of parents; (5) occupational status of

parents; (6) handedness; (7) eyedness; (8) dominance; (9)
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term of gestation; (10) duration of labor; (11)

complications of birth; (12) attitude of child toward

school; (13) attitude of parents toward reading problem of

child; and (14) family disorganization (Levy, 1968). Eighty

primary and intermediate grade school children were

classified into four groups of twenty each on the basis of

grade level and degree of reading retardation. The findings

of the study suggested that emotional and environmental

issues are more significant in differences of reading

achievement than are physical factors (Levy, 1968). The

results also indicate that the system of classification

fails to encompass all types of reading problems (Levy,

1968).

In attempting to explore the factors other than

psychometric intelligence that influence school achievement,

Haywood (1968) compared overachieving and underachieving

ten-year-olds with respect to intrinsic-extrinsic

motivational orientation. Subjects in three ranges of IQ

scores (65-80, 95-109, and > 120) were administered a

choice-motivator scale to determine intrinsic or extrinsic

motivation. In a comparison of reading, arithmetic, and

spelling, the results reflected over achievers to be

consistently more intrinsically-motivated than are under

achievers (Haywood, 1968).

Attempting to understand why some students achieve and

others do not, Hirsh and Costello (1970) studied twenty-
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three black fifth graders from an inner city school. The

subjects were equally divided among boys and girls and

achievers and underachievers. The factors of IQ and family

circumstances were controlled for by selecting only children

who were above the mean intelligence quotient for fifth

graders at that school and who were living with both parents

or with the natural mother and stepfather. The one

exception was a child who had lived with foster parents

since birth. Differences in achievement were measured by

school grades and standardized achievement tests. The study

consisted of three individual sessions with a psychiatrist

in which the child was administered a variety of

instruments. Clinical observations as to physical

characteristics, motivation, self-concept and general life

adjustment were noted. The nature and quality of the

students' interpersonal relations and the positiveness of

their self-concepts were found to be the most significant

variables between achieving and underachieving students

(Hirsh & Costello, 1970).

Greenman (1972) explored factors related to the self-

concept of underachieving elementary school children, grades

one through six. Specific relationships included (1) the

relationship of the different educational milieus in the

perception of self-concept, (2) the relationship of the

child's reported self-concept, (3) the relationship of the

teachers' behavior report to the child's estimate of that
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report and, (4) the relationship of the child's reported

self-concept to his achievement test scores, report card

grades, behavior ratings and IQ. All subjects in the study

had been referred to and tested by the special services

department of their school system. A significant

relationship was found between the children's reported self-

concept and grade point average as related to report cards.

The additional significant correlation found between the

psychological measure of IQ and the children's reported

self-concept was judged by the author to indicate a level of

"leak-through" knowledge of potential ability which the

children have not realized in school (Greenman, 1972).

The family dynamics of three underachieving gifted

males were examined by Thiel and Thiel (1977). Giftedness

was determined by the administration of the Mentally Gifted

Minor. The major emphasis of this study was to ascertain

the closeness of self-perceptions between fathers and sons.

The results tended to support the hypothesis that mothers'

and sons' self-perceptions were closer than those of fathers

and sons (Thiel & Thiel, 1977). The results of this study

are limited by questions regarding the reliability and

validity of the instruments, some of which were used in ways

for which they were not primarily intended.

In a study comparing the impact of personalized versus

standard basal stories, half of the subjects were identified

as average readers and half were classified as poor readers.
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The subjects were forty ten-year-olds from two elementary

schools in the southeastern United States. The researcher

hypothesized that the personalized stories would have a

positive impact on children's reading comprehension and

recall. Multiple choice questions were written to accompany

each of the five basal studies, six for each story. The

results indicate that the personalized stories facilitated

the reading comprehension of poor readers but did not

improve the reading comprehension of the average readers

(Bracken, 1982).

Fifteen male fifth and six-graders who were low

achievers in mathematics were utilized as child tutors for

fifteen male second-graders who were also weak in

mathematics. An IQ of 110 or above was required for tutor

participation. The tutors replaced the tutees' classroom

teachers, meeting in tutor-tutee pairs three times a week

for four months. After the experimental period, tutees had

significant improvement in mathematics on a standardized

achievement test but not in classroom mathematics. Tutors

had significant gains in mathematics on standardized

achievement tests and in the classroom (Bar-Eli & Raviv,

1982).

A study investigating student perceptions of teacher

treatment of high and low achievers utilized eight open and

eight traditional classrooms. Subjects included 234 fourth

through six graders who were administered the Teacher
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Treatment Inventory. Students described low achievers as

receiving more negative feedback, teacher direction, work

assignments and rule-orientation. High achievers were

viewed as recipients of higher expectations, more

opportunities and more choices than were low achievers.

Students' perceptions of teacher treatment did not vary

according to student sex, classroom environment or

achievement level (Weinstein, Marshall, Brattesani, &

Middlestadt, 1982).

Johnson, Johnson, Tiffany, and Zaidman (1983) examined

the impact of achievement upon the race relations when there

is collaboration between high-achieving majority (white)

students and low-achieving minority students. The sample

consisted of 20 minority and 28 majority fourth grade

students from two different classrooms for a large inner-

city elementary school. Students were randomly assigned to

one of two different conditions: cooperative versus

individualistic learning situations. The cooperative

condition subjects were instructed to work together as a

group, completing one set of papers as a group while

ensuring that all members mastered the material. All group

members were encouraged to offer ideas and suggestions and

the teacher praised and rewarded the group as a whole. In

the individualistic condition, students were instructed to

avoid interaction with others and were rewarded by the

teacher individually. The results indicated that
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cooperative learning situations had a positive effect on the

attitudes of achieving majority students: the white

students in this condition liked their minority peers more

than did the white students in the individualistic condition

(Johnson et al., 1983). Achievement was higher for both

majority and minority students in the cooperative condition

than in the individualistic condition (Johnson et al.,

1983).

The relationship between reading achievement and

student verbal processing abilities was assessed in a study

involving 134 fourth grade students in four elementary

schools from the same region. Reading achievement was the

criterion for subject selection. Sixty-seven subjects

scored at 66 percentile or above on the reading

comprehension subtest on the California Achievement Test;

sixty-seven scored at 34 percentile or below on the same

test. Both groups were assessed on memory span, associative

learning, semantic association, automatic word processing,

and the time taken to name pictures, read words, and recode

pseudowords. Results indicate that the ability to perform

operations on verbal material is central to reading

achievement. A second component identified as significant

to reading achievement was the ability of rapid verbal

coding of meaningful words or nonmeaning visual stimuli (De

Soto & De Soto, 1983).
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Oral versus silent reading comprehension and speed were

assessed in a study of 18 fourth grade low achievers.

Twelve boys and six girls from a public school in Arkansas

took part in the study. The subjects were given the

Analytical Reading Inventory which contains three

subsections which measure the rate of oral reading on three

difficulty levels and three which measure the rate of silent

reading on the same levels. Subsequent to completing each

subsection, students were asked a series of questions to

assess comprehension. The data analysis concluded the only

differences between reading comprehension and rate occurred

on the third reading level. This was the level which

corresponded to the subjects' instructional reading level

and was the one read orally at the slowest rate. The

researcher concluded that purposeful oral reading should be

given more time allocation in elementary grades (Burge,

1983).

Oren (1983) studied the impact of classroom feedback

and evaluation structure on students' attributional

tendencies. Twenty-one classrooms in three schools were

involved in the study with a total of 559 fifth and six

grade students. Information was collected as to the depth

and nature of feedback, evaluation structure, and

instructional approaches. An attributional tendency scale

was administered to subjects to assess student perception of

locus of control. The results indicate that the
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attributional tendencies of low and high achievers are most

similar in classrooms where the feedback structure is rich,

more specific and individualized (Oren, 1983).

The parents of thirty-three low achieving students were

involved in a study of two different parent counseling

approaches. Parents were assigned to the Systematic

Training for Effective Parenting group or a self esteem

method group after being matched on the sex of their child,

single-parent status, and whether or not the father declined

to participate. Both counseling groups met for ten one-and-

a-half-hour sessions held weekly. Significant post-

treatment differences were noted. While both methods

resulted in achievement gains, the self esteem approach

resulted in improved self esteem for the children (Esters &

Levant, 1984).

The effect of academic and social skills training on

low achieving fourth graders' social status was studied.

Forty socially-rejected, low achieving students were

assigned to four different treatment conditions--academic

skills training, social skills training, a combination of

both, and a control group. Classroom observations of

subjects' social interaction were made before and after

treatment. Of the four conditions, the academic skills

treatment yielded significant gains in reading, mathematics,

and social preference. The social skills group produced

significant gains in reading achievement. A follow-up
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assessment a year later revealed that all but the

mathematics gains had been sustained (Coie & Krehbiel,

1984).

The impact of self-management skills training on low

achievers' mathematics grades was assessed. The subjects

were two fifth grade males. The treatment condition,

consisting of self-administered reinforcement contingencies,

was given to one subject while the other served as a

control. The treated subject experienced gains in

mathematics performance which were sustained through a two

month follow-up, although disruptive behavior increased over

time (Stevenson & Fantuzzo, 1984).

Forty-two fourth grade poor readers were assigned to

three groups. A meta-cognitive intervention program

consisting of story grammar training and attribution

training was designed to increase comprehension monitoring

and awareness of effort in efficient reading. One group

received both components, with the other two groups each

receiving one component alone. Fourteen skilled readers

served as a contrast group in posttest assessments. Results

indicated that strategy trained less-skilled readers do not

differ from skilled readers in their ability to utilize

story schemata to aid comprehension of new information.

Only subjects receiving attribution training alone scored

poorer than the skilled readers (Short & Ryan, 1984).
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The Estes Attitude Scale was administered to 43 fourth

graders in an attempt to assess attitudes toward

mathematics, reading, and science. Subjects were divided

into groups according to the discrepancy between predicted

and actual school performance. The researchers hypothesized

that students whose performance fell below the average would

have poorer attitudes towards core subjects. The results

were somewhat surprising. Although the low achieving

students possessed negative attitudes toward the core

subjects, extremely high achievers also had more negative

attitudes towards mathematics, reading, and science

(Richards, Gaver & Golicz, 1984).

Ninety-three fifth-graders participated in a study

conducted in the natural classroom setting by Pigott,

Fantuzzo, and Clement (1986) to ascertain the impact of peer

tutoring and group contingencies on the goal of improving

academic performance. Subjects for the treatment group were

selected by: (a) teacher report card evaluations of

unsatisfactory performance in arithmetic and (b) performance

within the lower quartile on arithmetic drills during the

initial baseline phase. Results indicated that reciprocal

peer tutoring combined with group reinforcement

contingencies raised participants' arithmetic scores to an

equal level with the average performance of their

classmates. The treated students continued their improved
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performance level during a subsequent 12-week maintenance

phase (Pigott et al., 1986).

Three studies of trained parent tutoring in reading

were reported by Thurston and Dasta (1990). In the first

study, eight black urban elementary school students (six

males and two females) were matched to a control group.

Parents were given training in reading workshops to use

specific tutoring procedures when they read with their

children in daily reading sessions. The procedures included

use of praise, a correction procedure and how to ask

comprehension questions. After three to four months,

experimental group children consistently showed an increase

in reading recognition as measured by the Sort. In study

two, three children aged nine, nine, and ten, who were

failing in mathematics were selected to participate. The

subjects' mothers tutored them with flashcards, keeping a

worksheet on problem accuracy. Each subject was given a

chart to color in the percentage correct daily. Pre-post

measures demonstrated achievement gains in mathematics for

each subject. In addition, scores on classroom tests of

mathematics facts showed dramatic improvement. Study three

was a single case study with a fourth grade black female who

was failing spelling. During a baseline period of six

weeks, the child received no tutoring. Subsequently, the

parent was trained by a paraprofessional to tutor her child

for 10 to 15 minutes daily using flash cards. During the
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tutoring period, the subjects' spelling test scores rose

from 44.9% to 84.7%. The researchers concluded from these

three studies that training parents to tutor their children

at home is a positive response to student low achievement

(Thurston & Dasta, 1990).

In a study aimed at furthering children's understanding

of mathematic concepts, twenty-five low achieving students

from one classroom were subjects. Focusing on the concept

of decimals, the researchers held eleven daily lessons with

the subjects. The mathematic lessons were grouped into

three sets which focused on concrete representations of the

decimal concept. Before and after each instruction unit,

all students were given written tests consisting of eighteen

tasks. Eight students selected by the teachers as

representative of the class were interviewed individually by

the researchers after each unit test. Students' reasoning

regarding the mathematics test was probed. Researchers

concluded from the analysis of the data that the form of

external representation of concepts influenced students'

understanding in a context-limited manner (Hiebert, Wearne &

Taber, 1991).

Student achievement was considered in an exploration of

the impact of the Program for Effective Teaching (PET) and

teachers' perceptions. PET consists of teachers attending

six to eight days of pedagogical instruction interspersed

with practice, observations, and conferences over a minimum
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of four to five weeks. After this initial training, follow-
up coaching and observation are supposed to continue.

Questionnaire data were gathered from 199 PET teachers

concerning their perceptions of initial training, the

quantity and quality of follow-up coaching and the impact of
PET teacher training on student achievement. The data were

assessed in three related studies. Study two, which focused

on achievement as a function of PET training, concluded that

there was only partial support of the hypothesis that PET

training leads to increased achievement (Mandeville &

Rivers, 1991).

Rathvon (1991) studied the impact of a guidance unit on

low achieving six and seventh graders. Subjects had

failures in one or more of their five academic classes. The

seventy-seven students were randomly assigned (within grade

levels) to small group counseling, classroom guidance, or

control conditions. The small group size was limited to

seven. The unit had a four-part sequence: assessment of

study and test taking skills, habits and attitudes;

exploration of exam preparation problems; development of

solutions to typical exam problems; and creation of

individual action plans for exam preparation. The guidance

unit was offered two weeks prior to final examinations. The

results were generally disappointing. There was no

consistent, statistical difference between treatment and

control conditions (Rathvon, 1991).
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In summary, the above studies examined a variety of

academic, environmental, and interpersonal approaches to the

remediation of low achievement. Generally, researchers

addressed the issue of low achievement from the perspectives

of low student motivation and/or low ability. Etiological

factors such as birth order, occupational status of parents,

complications of birth, and number of siblings have been

explored. In addition, various academic approaches to

raising low achievement have been attempted. The impact of

student grouping variations on achievement have been

examined. Different approaches to basic skills

reinforcement were attempted with mixed results. Studies of

parental and peer tutoring, however, typically yielded more

positive results. Student attitudes toward core subjects

were found in one study to be equally negative for extremely

high achievers as well as low achievers. Of particular

interest was the study which reported that students

perceived teachers as responding more negatively to low

achievers than to average and high achievers.

Additionally, the internal versus external locus of

control of low achievers was addressed in multiple studies

with mixed results. Several researchers found a link

between self-concept/self-esteem and general achievement

although no attempt was made to establish a causative nature

of the relationship. The negative impact of low achievement

on self-esteem would seem apparent. However, whether or not
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low self-esteem fosters low achievement is still unclear.

While these factors undoubtedly contribute to low achievers'

school experiences, individual student self-perception does

not seem to explain the entire picture.

In conclusion, while researchers have examined

individual differences in regard to ability (Travers, 1982)

and intrapersonal aspects of low achievers (Hirsch &

Costello, 1970), little attention has been given to the

possibility of students' possessing high levels of unique,

unaddressed abilities. In fact, a computer search of the

literature over the last ten years yielded no studies

concerning low achievement and motor ability in normal,

elementary school-aged children.



CHAPTER II

METHODS AND PROCEDURES

Statement of the Problem

Current educational approaches generally focus upon

linguistic and logical-mathematical skills. Intellectual

capacities in the areas of musical, interpersonal,

intrapersonal, spatial, and bodily-kinesthetic abilities are

given low priority. The problem of this study was an

examination of the relationship between low achievement and

physical abilities.

Purpose of the Study

While there is increasing concern regarding the

efficacy of our educational system, inadequate financial

resources have limited the focus of programs which address

individual differences in ability. Instruction and

assessment in the classroom focus on linguistic and logical-

mathematical abilities. Teaching techniques such as

lecturing and worksheets are easily comprehended by children

with these abilities. Paper-and-pencil measures, such as

achievement tests, are primarily reflective of linguistic

and logical-mathematical abilities. Therefore, children who

do not have high levels of linguistic and logical-

mathematical abilities are more likely to struggle with

achievement tests and not do well in the classroom. It is

36
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possible, then, that low achievers may have high learning

potential if addressed through measures of different

abilities. This study explored the possibility that low

achievers may perform higher than average on motor ability

tests.

Research Question

This study asked the following research question for

low achieving fourth and fifth graders: What will be the

relationship between low achievement as measured by the Iowa

Test of Basic Skills and bodily-kinesthetic intelligence as

measured by the Lincoln-Oseretsky Motor Development Scale?

Definition of Terms

The following terms have specific meanings which are

thus defined for this study:

1. Bodily/Kinesthetic Intelligence/Physical

Ability/Motor Ability--involves the capacity to direct one's

bodily motions, the ability to manipulate objects

skillfully, and the capacity to problem-solve through the

body (Gardner, 1985). For the purposes of this study

bodily-kinesthetic intelligence will be subjects' respective

scores on Lincoln-Oseretsky Motor Development Scale.

2. Underachievers for the purposes of this study are

students who are (a) at least nine months below grade level

on the mathematics and language subsections of the Iowa Test

of Basic Skills, (b) have had no formal diagnosis of
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learning and/or emotional disabilities, and (c) who are not

in special education classes.

Limitations

One limitation of this study which must be recognized

is that the instrument selected for this study was not

specifically designed to measure bodily-kinesthetic

intelligence, but was chosen for its reflection of abilities

similar to those defined by Gardner as inherent to this

intelligence. In addition, the Lincoln-Oseretsky Motor

Development scale's current norms were established in 1952.

It is possible that the norms of children's motor ability

may have altered in thirty years. The sample's

representativeness may be affected by a disproportionate

number of children from Caucasian backgrounds.

Instrument

The Lincoln-Oseretsky Motor Development Test was used

in this study because it utilizes verbal instructions with

demonstration of the task required. The physical abilities

tested correlate closely to Howard Gardner's definition of

bodily-kinesthetic intelligence.

Lincoln-Oseretsky Motor Development Test: The L-OMD

(Appendix D) is designed to test the motor ability of

children between the ages of 6 and 14 years. It is an

individually administered scale consisting of 36 items

involving a wide variety of motor skills such as finger
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dexterity, eye-hand coordination and gross activity of the

hands, arms, legs, and trunk. Both unilateral and bilateral

motor tasks are involved in the scale. The L-OMD is an

instrument which has a significant positive correlation with

age (Sloan, 1954). According to Rosentswieg and Herndon

(1973, p. 584), the L-OMD is the "most common single

criterion for validating other tests of perceptual-motor

behavior."

The L-OMD scale is one of twelve adaptations from an

original scale, the Oseretsky Test, which was translated

into English in 1946 (Bialer, Doll, & Winsberg, 1974).

Developers of the L-OMD conducted a study involving the use

of the Oseretsky Test with 749 males and females between the

ages of 6 and 14 (Sloan, 1954). From the results of this

study the current scale was constructed. Changes made in

the original scale involved the reduction of the number of

items from 85 to 36 and the arranging of the final 36 items

in order of difficulty of performance. The exclusion of 49

of the original Oseretsky items from the current L-OMD scale

was based on several factors: (1) many lacked reliability,

(2) some appeared to be too culturally loaded and, (3)

others entailed the possibility of physical injury or

required costly and elaborate equipment (Sloan, 1954). The

arrangement of the final 36 items from the least to the most

difficult was based upon the percentage of individuals

passing that item, i.e. the greater the percentage of
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failures, the more difficult the item (Sloan, 1954).

Normative information is available for this adaptation of

the Oseretsky scale.

The norms reported by Sloan (1954) for the L-OMD

resulted from a study conducted during the developmental

process of adapting the L-OMD from the original Oseretsky

Scale. A study conducted by Carey which compared the

Lincoln adaptation of the Oseretsky test to other motor

ability tests indicated that the reduction in the number of

items and the rearrangement of the items did not materially

affect the normative data (Sloan, 1954).

Reliability for the L-OMD was established from the

standardization data through the use of split-half

correlation coefficient. The split-half correlation

coefficient, while making no claim of consistency over time,

does reflect a measure of internal consistency. With items

including both right and left limb performances, there are

actually 53 detailed items on the scale to be scored. These

items were assigned to odd-even splits which insured a

proportionate number of right and left limb performances in

the two halves. Reliability coefficients were computed for

each sex and each age level as well as an over-all

coefficient for each sex, .96 for males and .97 for females.

The Spearman-Brown formula was used to correct the

coefficients. Coefficients for all ages and both sexes were

consistently high, ranging from. .72 to .94 with the
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exception of 14 year old girls who had a significantly lower

coefficient of .59. The standard error of measurement, an

absolute expression of reliability, computed on the

standardizing data remained relatively consistent from one

age level to the next (Sloan, 1954).

The above stated reliability coefficients can be

criticized on the point that they were computed on a sample

used to select items for the scale, a practice which tends

to reflect higher reliabilities than may actually exist

(Sloan, 1954). However, reliability data reported by Carey

(Sloan, 1954) for age levels 10, 11, and 12 years, indicated

odd-even split half reliability correlation coefficients of

.87, .85, and .87, respectively.

Although not an orthodox reliability study due to the

extended time lapse, a sample of 109 of the original

subjects from the standardization group were retested after

a one-year interval. Since the L-OMD is sensitive to age

effects, chronological age was partialed out, producing a

correlation coefficient of .70 between the original test

scores with the retest scores.

Content validity for the L-OMD is claimed on the basis

that the original Oseretsky Test, from which all the items

were taken, was purported to measure motor proficiency

(Sloan, 1954). Although this concept is vague and lacking

in statistical and theoretical analysis, authors of the L-
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OMD feel safe to claim that the 36 items on the scale sample

a wide range of "motor abilities."

In discussing construct validity for the L-OMD, Sloan

(1954) points out that the high over-all split-half

reliability coefficients computed on the standardizing data

constitutes a measure of homogeneity which indicates that

all items of the test are measuring the same trait or

traits. He cites factor theory as postulating that

homogeneity indicates that test items are saturated in a few

common factors (Sloan, 1954). While this may seem

surprising since motor skills and abilities are considered

to have low intercorrelations, and therefore, are specific,

it is believed that the homogeneity of the items reflect

development/maturation factors which have significant

influence on test performance (Sloan, 1954).

Attempts to adapt or restructure the Lincoln-Oseretsky

have focused on maintaining the instrument's validity while

shortening the administration time and creating a greater

ease of administration (Thams, 1955; Mildred, 1976).

Bialer, Doll, and Winsberg (1974) constructed a Modified

Lincoln-Oseretsky Motor Development Scale which shortened

the number of test items to twenty-six. Validation studies

ongoing at the time of the report indicated that the

modified scale discriminates between different clinical

populations and the normative group and that it could be

useful in the identification of neuromotor deviation among
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children (Bialer et al., 1974). A provisional

standardization of this scale yielded tentative age and

percentile norms.

The L-OMD has been used in studies of static balance

with the learning disabled, and motor development in

mentally retarded children (Lillie, 1968; Pyfer & Carson,

1972; Folsom-Meek, 1986). The relationship between

perceptual-motor ability and intellectual ability was

studied using the Pearman revision of the L-OMD (Rosentswieg

& Herndon, 1973). Lauten (1968) used the L-OMD in measuring

the relationship between intelligence and motor proficiency

in gifted children. The neuropsychological function of

normal, delinquent, and learning disabled boys was studied

by Hurwitz, Bibace, Wolff, and Rowbotham (1972) using the L-

OMD.

Procedures for Collection of Data

Approval of the following procedures for the use of

human subjects was received from the University of North

Texas Graduate Office. Permission was received from two

Dallas-Fort Worth metropolitan school districts to have

access to subjects for the purposes of this study.

In the first school district, the researcher met with

the Assistant Superintendent who reviewed the research

proposal. She then gave her approval and distributed to the

principals of the elementary schools a form listing subject

criteria. School counselors then reviewed student files to
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locate potential subjects. The addresses of the parents of

these candidates were sent to the researcher. Consent

letters (Appendix A) were mailed to the parents of all

potential candidates. A self-addressed, stamped envelope

was included with each letter. After three weeks, a second

letter was sent to parents from whom no response had been

received. A second self-addressed, stamped envelope was

included.

When it became apparent that the total number of

subjects needed would not be obtained at the first school

district, the Assistant Superintendent then referred the

researcher to the second school district. In this school

district, the researcher met with the Special Projects

Director who reviewed the research proposal. The Special

Projects Director gave approval for the researcher to

contact the individual principals of each elementary school.

With a letter of approval from the Special Projects

Director, the researcher approached the principals

individually for permission to pursue potential subjects

from each school. Initial contact was made by phone.

Several principals chose not to participate at this point.

Twenty-five principals arranged to meet with the researcher.

Of those twenty-five, seventeen agreed to participate in the

research.

The personnel at each participating school reviewed

student records to identify potential subjects. The
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researcher then provided the appropriate number of consent

letters, self-addressed, stamped envelopes included, to each

school. School personnel addressed and mailed the consent

letters to potential subjects' parents. The researcher had

no access to subjects until parents returned the consent

forms, stating their addresses.

To avoid the confounding factor of examiner bias, the

researcher was not involved in any test administration. The

school districts required that the test examiner have

experience in working with children and have had graduate

level instruction in test administration. Also, since the

Lincoln-Oseretsky Motor Development Scale requires examiner

demonstration, a level of physical ability was a

requirement. The researcher contacted graduate departments

at several universities and requested referrals for

potential examiners. Final selection was influenced by

availability, as testing took place over a six month period.

The examiner was given the L-OMD materials for

familiarization. Arrangements were made for a practice

administration with a volunteer subject who was not part of

the study. The researcher observed the examiner during L-

OMD administration and had a forty-five minute feedback

session to complete the training.

The test examiner was interviewed by the Assistant

Superintendent of the first school district and a police

check of the examiner's background was obtained. The
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researcher coordinated the testing schedule with the test

administrator and the school principals. When possible,

parents were contacted by phone prior to testing to notify

them of the testing schedule.

Administration of the L-OMD took place on school

premises with the majority of subjects being tested during

the morning hours. Those subjects who were not available

during the morning were tested in the afternoon. All

subjects were tested individually in a one-on-one interview

with the examiner. The primary requirements for the testing

environment were that there be adequate space for physical

movement and a minimum of distractions. Various schools

provided space in the cafeteria, counselor's office, and

library.

In attempting to assess if the classroom atmosphere was

a traditional setting where physical movement is restricted,

a telephone survey of principals was conducted (Appendix B).

The principals were asked about the physical space

arrangements in the classroom, encouragement of movement in

the classroom and type of learning materials utilized. The

content of the survey was specifically influenced by the

handbook, Developmentally Appropriate Practice in Early

Childhood Programs Serving Childhood From Birth Through Age

8 (Bredekamp, 1987), developed by the National Association

for the Education of Young Children.
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Subjects

Fifty students, male and female, either completing

fourth or beginning fifth grade, who were currently

attending a metropolitan school were selected to participate

in the study. Criteria for selection were that the student

(a) had scored at least nine months below grade level on

both the mathematics and language subsections of the Iowa

Test of Basic Skills, which was administered in the last

twelve months, (b) had not been diagnosed as having

learning or emotional disabilities and (c) was not enrolled

in special education classes.

Two school districts gave permission for their students

to be involved in the study. The first district had

eighteen elementary schools. Of the eighteen, thirteen

identified students as candidates for the study. The

parents of twenty-eight potential subjects from this

district were sent letters requesting permission for their

child's participation. The parents of fifteen students

responded positively. These fifteen subjects were spread

among six different schools.

The second school district had thirty-seven elementary

schools. Seventeen principals consented to participate.

From these schools sixty-eight potential subjects were

identified and their parents' contacted by letter. The

parents of thirty-five children gave permission for them to
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participate. These children attended eleven different

schools.

Parents of the subjects participating in the study were

requested to fill out and return a Demographic Information

sheet (Appendix C). A self-addressed, stamped envelope was

included with each form.

Procedures for Analysis of Data

The L-OMD was hand scored by the test examiner

following the manual instructions (Sloan, 1954). Raw scores

and percentile ranks were entered into the computer for

analysis. T-tests of significance between means for males

and females were conducted between the normative data and

the study results. A chi-square analysis was conducted to

discern the frequency pattern of those scoring above the

median and those scoring below. Results were considered

significant at the .05 level for both the t-tests and the

chi-square analysis. Results are presented in narrative and

tabular form in the next chapter.



CHAPTER III

RESULTS AND DISCUSSION

This chapter presents the results from data collected

from two Dallas-Fort Worth metropolitan school districts.

The Lincoln-Oseretsky Motor Development Test was

administered to 50 fourth and fifth-grade students. The

subjects' mathematics and language arts scores on the Iowa

Basic Skills Standardized tests, which were administered in

the spring of their fourth grade, were nine months or more

below grade level. Pupils were selected for participation

in the study on the basis of this criterion by the school

districts' counselors. Although students were selected on

the basis of their fourth-grade scores, some were tested in

the beginning of their fifth grade. With parental consent,

all tests were administered at the respective schools during

the regular hours of the school day. Administration of the

L-OMD was conducted by one degreed research assistant.

The tests were hand scored by the test examiner. Test

data of raw scores and percentile ranks were entered into

the computer for analysis.

Results of Analysis

The sample consisted of 28 male and 22 female students

whose means and standard deviations of the raw scores

obtained for the L-OMD are reported here. Table 1 shows

49
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these data by age level. The fourth and fifth grade

students in this study ranged from 9 years to 12 years 10

months of age. All were from the last semester of fourth

grade or first semester of fifth grade classes in

metropolitan schools. Table 1 also includes the percentile

rank of each score.

Table 1

Means, Standard Deviations, and Mean Percentile Ranks for

the Lincoln-Oseretsky Motor Development Scale by Age Level.

Age N Mean SD Mean% SD%

9 5 77.8 29.9 64.4 19.4

10 19 96.5 18.2 63.9 26.2

11 19 102.3 11.8 52.6 21.5

12 6 102.5 9.2 26.0 18.6

13 1 99.0 0.0 5.0 0.0

The percentile ranks were scored from the normative

data provided in the L-OMD Manual (Appendix E). Authors of

the L-OMD found no significant gender differences in motor

performance. Combined percentile ranks for males and

females were used to develop the norms for the test.

Because of the small sub-group sample size for the 12- and

13-year age groups, these examples were combined in
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subsequent analysis. The raw scores and percentiles for

each subject were calculated by the test examiner.

The raw scores were transformed into percentile ranks

by comparison to the norms established by Lincoln and

Oseretsky (Sloan, 1954). They were further analyzed to

describe the study results. Histograms of the raw scores

and percentile rank scores were constructed to examine the

study sample. Figure 1 shows the distribution of raw

scores.

Low High Freq %Freq

15 59 1 2.0 :*

60 69 2 4.0 :**

69 77 1 2.0 :*

77 86 6 12.0 :******

86 95 10 20.0 :**********

95 104 12 24.0 :************

104 113 9 18.0 :*********

113 122 6 12.0 :******

122 131 3 6.0 :***

Figure 1. Frequency Distribution of Raw Scores

for the Lincoln-Oseretsky Motor Development Scale

Figure 1 reveals that the distribution of scores for

the L-OMD was approximately normal. Although the sample was

drawn from the lower range of normal on the Iowa Test of
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Basic Skills, the same subjects' scores on the L-OMD yield a

fairly symmetrical distribution. If the language-based

tests and the motor skills tests measure the same

intelligences, one would expect to see a skewed result from

this sample of low-achieving students. Low achievers would

have been expected to show a positively skewed distribution

with a concentration of scores on the low end of the scale.

For this study, the sample was normally distributed, with as

many students above the norm as below.

Figure 2 shows the distribution of percentile ranks for

the subjects' scores.

Low High Freq %Freq

5 12 4 8.0 :****

12 19 2 4.0 :**

19 33 6 12.0 :******

33 41 3 6.0 :***

41 48 4 8.0 :****

48 55 5 10.0 :*****

55 62 6 12.0 :******

62 77 8 16.0 :********

77 84 4 8.0 :****

84 91 5 10.0 :*****

91 99 3 6.0 :***

Figure 2. Percentile Ranks of Scores on the

Lincoln-Oseretsky Motor Development Scale
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The diagramming of the percentile ranks shows that more

than half of the sample scored above the 50th percentile on

the L-OMD test. From this low-achieving sample, a

concentration of scores below the mean would be more

expected. From these results, a negative or inverse

relationship is established between the test results from

the Iowa Basic Skills Standardized tests and the Lincoln-

Oseretsky Motor Development Scale for the low-achieving

students.

The data were further analyzed to determine if the

numerical differences were statistically significant. The

normative data statistics on the L-OMD gave information on

means and standard deviations of the raw scores by age level

and gender (Sloan, 1954, p. 52). A t-test of significance

was therefore computed for the sub-groups in the study.

Table 2 reports the t-statistics and indicates significant

values.

The t-tests showed that while the mean raw scores for

the sample studied were consistently equal to or higher than

the normative means, there was no evidence that they were

statistically different from the norms. This evidence

suggests that students who score lower than the norms on

achievement tests may indeed score at norm or above on

measures of ability which are not pencil-and-paper tests.
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Table 2

T-tests of Significance between Raw Scores and Norms for the

Lincoln-Oseretsky Motor Development Scale by Acw Level and

Gender.

Age Gender N Mean SD t-value

9 Male 3

44

9 Female 2

39

10 Male 13

40

10 Female 6

41

11 Male 8

46

11 Female 11

39

12 Male 3

40

12 Female 3

41

13 Male 1

95.3

81.4

51.5

67.7

97.2

89.1

94.8

84.7

107.8

206.5

98.3

98.8

104.0

112.8

101.0

114.1

99.0

21.5

15.1

51.6

16.9

19.7

20.7

16.2

18.5

10.9

17.5

12.9

19.7

12.5

21.3

7.5

18.7

0.0

-1.10

-0.44

-1.29

-1.41

0.27

0.10

-1.11

2.50 *

n/a

Note. * Significant at .05 level.
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A statistically significant value was found for the t-

test of difference between means for the three 12-year-old

females in the study. The raw score mean of 101.0 for these

students was significantly lower than the mean of 114.1 for

the normative group. Sloan (1954) indicated that in the

initial research of Lincoln and Oseretsky inconsistencies

were found in scores as the subjects' ages increased. This

lack of reliability for the older students scores could have

affected the results. The small size of this sub-group

sample also means that any results are inconclusive. The

pattern revealed in this t-test analysis was that these low-

achieving students were not, in all but one case,

significantly different from the normal population.

A further test comparing the observed frequency pattern

of scores in this sample with expected frequency patterns in

a normal population was conducted. A cross-tabulation of

the percentile norms by age levels was constructed and a

Chi-square value was calculated to determine if the observed

frequencies were significantly different from zero. Table 3

below shows the contingency table breakdown. Percentile

ranks were grouped in two groups, above and below the

median. The four age-level groups were retained with the

single case of the 13-year-old subject grouped with the 12-

year-olds.
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Table 3

Chi-Square Analysis of Frequency of Percentile Ranks on the

Lincoln-Oseretsky Motor Development Scale by Age Levels.

Age Level Percentile Rank Groups

4.5% to 50% 50% to 99.5% Total

9 years 1 (2 expected) 4- (3 expected) 5

10 years 4 (7 expected) 15 (12 expected) 19

11 years 8 (7 expected) 11 (12 expected) 19

12 years 6 (3 expected) 1 (4 expected) 7

Total 19 31 50

Note. Chi Square = 9.9 (3 df), significant value.

These data reveal that the percentile scores of sample

studied were statistically significantly higher than

expected. The probability of obtaining a chi-square value

higher than 9.9 for a sample with 3 degrees of freedom would

be 0.0194. An inverse or negative relationship was thus

established for these subjects between their verbal/

computational achievement scores and motor ability scores.

Of the 50 subjects scoring 9 months or more below grade

level on standardized achievement tests, 56% were male and

44% female. The mean age of the group was 10.58 years.
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Their average percentile ranking on the Lincoln-Oseretsky

Motor Development Scale was above the normal median of 50%

with a mean ranking of 53.92%. The test sample scores were

normally distributed.

Analysis by gender showed no significant pattern of

difference. Combined raw scores and percentile rankings

were compared with norms established in 1952. T-tests of

significance comparing the sample means with the normative

means showed no statistically significant difference between

any of the age or gender groups with the exception of 12-

year-old females which present unusually low scores. Small

sample size of this sub-group makes interpretation

difficult.

In summary, the L-OMD scores for this sample were

approximately normally distributed. More than half of the

sample scored above the 50th percentile on the L-OMD. The

t-tests of significance between raw scores and norms

revealed no significance at the .05 level with the exception

of the three 12-year-old females whose means were

significantly lower than the norms. A chi-square analysis

of the sample showed that the low-achieving academic

students scored significantly higher than expected on the L-

OMD scale.
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Discussion

This study sought to understand the relationship

between low achievement test scores and motor ability.

Fifty students were drawn from two metropolitan school

districts on the basis of their fourth grade scores on the

Iowa Tests of Basic Skills. The students were all

administered the L-OMD at their respective schools by a

degreed research assistant.

The sample was normally distributed with an age range

of 9 years to 12 years and 10 months. No gender difference

was found in the sample. This coincides with the reported

norms by the test authors.

The test results of this sample yielded a chi-square of

9.9 with 3 degrees of freedom, a statistically significant

value at the .05 level of significance, which indicates the

presence of a higher-than-average motor ability in these

subjects. Since the sample was drawn from a pool of

students scoring markedly below grade level on achievement

tests, this result is even more important. If classroom

achievement is a reflection of overall ability, it would be

expected that this group would score below norm on the L-

OMD.

These results indicate the possibility of high ability

bodily-kinesthetic learners in the population of low

achievers. High motor ability individuals, who are not
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linguistic or logical, perform better on tests which are

language-free and mathematics-free.

All age and gender groups scored within the normative

range with the exception of the 12-year-old females and the

one 13-year-old male. The occurrence of low scores among

the 12-year-old females may have been contributed to by

several factors. On the L-OMD norms, the percentile scores

for 12, 13, and 14 year-olds tended to converge above the

90th percentile, suggesting a lack of discrimination of the

L-OMD at this age level (Sloan, 1954). Given the small

sample size of this sub-group, the possibility exists that

individual behavioral or neurological factors acted as

confounding variables. This seemed to be the most evident

in the single case 12-year-l4-month-old included in the

sample (scored as 13-year-old per test manual instructions).

The examiner's behavioral notations on this particular

subject's test paper indicated that the subject did not know

right from left and was unable to recognize his name in

cursive.

Emotional factors could figure strongly in the

performance of the 12-year-old sub-group. To be functioning

at a fourth or early fifth grade level at this chronological

age indicates the likelihood that these subjects have had

more reinforced experiences of school failure than the

younger subjects in the study.
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Of the 76% of subjects for whom demographic information

was returned, 47% lived with both biological parents.

Thirty-four percent of the subjects lived in single parent

homes while 18% lived in blended family settings.

Subjects' mothers' ethnic background was predominantly

white (81%). Hispanics (8%), Blacks (5%), Asian/Pacific

Islanders (3%), and American Indian/Alaska Native (3%) made

up the rest of the mothers' background. Seventy-nine

percent of the fathers were white, 10% Hispanic, 8% Black,

and 3% American Indian/Alaska Native.

On the demographic question regarding highest education

level completed, 37% of subjects' mothers had completed high

school, while 8% had completed college. An additional 19%

of mothers had some college experience and 10% had earned

advanced degrees. Those having completed tenth grade or

less made up 10% of the total reported. Twenty-four percent

of fathers of subjects reported having completed high school

while 15% had less than a high school education. A

reasonable percentage of fathers (21%) had completed college

and additional 26% had some college experience. Ten percent

of subjects' fathers had earned advanced degrees.

The number of siblings in each subject's family ranged

from zero to eight with most subjects (37%) having two

siblings. There were no subjects which had five, six, or

seven siblings and only one subject with eight.
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Household income of the subjects in this study ranged

from less than $12,000 a year to over $39,000 annually.

Although some parents declined to indicate their yearly

income, the largest group (29%) of those that did were in

the higher income bracket of $39,501 or more with 8% at

$31,501 to $39,500. Eighteen percent of households reported

incomes between $23,501 and $27,500. Lower income

households made up 26% with 13% less than $12,000, and 13%

between $12,000 and $19,500. Eight percent of the

households claimed incomes in the $19,500 to $23,500 range.

The mid-ranges of $23,501 to $31,500 contained eighteen

percent of the reporting sample.

The average child in this study was caucasian, living

with both biological parents and two siblings in a household

with an income of more than $39,000 a year. The sample

population of this study consisted primarily of white,

middle to upper socioeconomic status subjects. The fact

that the subjects were drawn from school districts which are

predominantly white and middle to upper socioeconomic level

probably affected the make-up of the sample. In addition,

our criteria for subject selection specifically designated

children who were not currently enrolled in special

education programs. It is a possibility that the lower

income, minority student who struggles with achievement is

more readily assigned to special classes and therefore did

not show up as frequently in the pool of eligible students.
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In addition, it might be hypothesized that higher

socioeconomic status parents are more likely to allow their

children to take part in an academic study. This, however,

is merely a supposition.

A telephone survey of principals of the schools which

the subjects in the sample attended yielded a composite

description of the classroom environment which these

students experience. The principals were questioned briefly

as to the physical environment, use of desks versus tables

and chairs, as well as the arrangement of primary work

areas.

The principals were also questioned in regard to the

utilization of textbook-oriented versus project-oriented

teaching strategies. In addition, the acceptability of

student movement in the various classrooms was discussed.

All but five subjects were in classrooms in which

traditional desks were used. Five of the subjects'

classrooms contained tables and chairs with individual

lockers used for storage in the classroom. Where desks were

utilized, the children sat in rows the majority of the time.

Movement of the desks into clusters was reported by

principals as occurring more frequently as some teachers

were trying new strategies. The school buildings were

typically designed for self-contained classrooms. Some

ability grouping occurred in mathematics and language arts

which required the students to move from one classroom to
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another. On the whole, principals reported that verbal

exchange was encouraged while physical movement was more

limited by the physical structure. Most teachers were

reported as using some non-traditional teaching methods.

The physical structure, however, remains traditional with a

teacher's desk at the front of the classroom facing rows of

student desks.

For the bodily-kinesthetic learner, the traditional

structure can be limiting. While movement in the physical

environment aids these students in the process of developing

new skills, highly structured classrooms require limited

movement.

Conclusions

The purpose of this study was to explore the

relationships between physical-kinesthetic ability and one

sample of low achievers. Given the significance of the

resulting statistics, there is evidence of a relationship

between lower-than-average academic performance and an

unrecognized student ability. The Lincoln-Oseretsky Motor

Development Scale assessed factors central only to bodily-

kinesthetic intelligence. It is likely that there were

subjects in this study whose greatest abilities lie in other

unaddressed areas of intelligence. This research made no

attempt to address the other abilities which Howard Gardner

(1985) postulated, those of musical, spatial, intrapersonal,

and interpersonal intelligence.
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Children high in bodily-kinesthetic ability learn best

by moving and acting things out. Requiring high motor

ability students to sit for long periods of time

subordinates their primary avenue of ability to areas of

lesser skill. Viewing constant movement, finger tapping and

squirming as indicators of a mode of processing information

versus a problem that needs to be corrected could greatly

benefit many children who have difficulty in the traditional

classroom. Students similar to the subjects in this study

would most likely benefit from more activity-oriented

teaching styles which incorporate movement into the learning

environment.

For children who are struggling in the classroom, it

would seem prudent to discover where their strengths lie

before they are simply labeled slow learners. Incorporating

a motor ability test which is free of linguistic and

logical/mathematic biases could identify bodily-kinesthetic

learners. In addition, assessment in the areas of spatial,

musical, intrapersonal, and interpersonal intelligences

would insure a more accurate picture of children's ability

to achieve.

With an understanding of a child's intelligence

profile, the primary abilities can be used as a means of

transmission for a variety of required subjects. A child

with spatial ability can more easily comprehend the

symbolization of language if the information is presented to
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her in a highly visual manner. For a musical child, the

symbolization of language is more readily absorbed when the

rhythmic aspects of words are accentuated. Achievement in

the core subjects of education could be greatly improved

through an understanding of these different methods of

information processing. In addition to improving

achievement, broadening ability assessment could

significantly impact the self-images of children who have

experienced failure in the classroom.

Recommendations

Clearly, more research is needed to address children's

various abilities. Further understanding of these abilities

could help discover how children who are scoring below grade

level would best be served by the educational system.

1. Of particular interest would be a study of how

children scoring at or above grade level on achievement

tests would score on a motor development test such as the L-

OMD. Would a group of high achievers score at norm on the

Lincoln-Oseretsky Test of Motor Development? Discerning

what correlation exists between these areas of ability

across the full spectrum of achievement would add more

understanding to the research of this study.

2. The development of more extensive norms for the L-

OMD would greatly enhance research in this area. Even with

its apparent norm limitations, the Lincoln-Oseretsky Motor

Development Scale measures a wide variety of motor/physical
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abilities and has the advantage of verbal instructions with

examiner demonstration. Other currently existing motor

development scales tend to slant toward diagnosing

disabilities rather than attempting to assess subjects'

motor abilities (Armstrong, 1987).

3. It is further recommended that more research be

conducted on the strengths of low achievers in the other

abilities which Howard Gardner (1985) postulated--those of

musical, spatial, intrapersonal, and interpersonal.

Assessment of these abilities cannot be done with

traditional "paper-and-pencil" tests that are highly

linguistically-based. If the purpose of education is to

develop aptitudes and human preparedness for later stages of

life, then the diversity of human abilities must be

recognized and utilized in the educational systems (Snow,

1986). The lack of research concerning the strengths of low

achievers is an indication not only of the grip that the

"disabilities" concept has on educators and parents, but

also a statement of the ever-tightening budgetary

restrictions on education in general (Armstrong, 1987,

Hawley et al., 1984). While it is widely accepted that no

one method of teaching will result in achievement for all

students, evaluation and assessment methods continue to be

applied in a narrow, non-inclusive manner (Hawley, et al.,

1984).
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Given Gardner's (1985) description of bodily-

kinesthetic intelligence and the level of motor ability

evidenced by this sample, there is indication that low

achieving students could benefit from a more broadly based

assessment of their abilities. While the researcher makes

no claim that these results apply to all students, there is

clear evidence that the various abilities of low achieving

students need to be given greater consideration.
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APPENDIX A

INFORMED CONSENT FORM

Dear

Your child has been chosen from the fourth grade
students in your school district as a potential participant
in a research study. The study I am currently conducting is
focused on understanding children's various abilities and
how these abilities effect school performance. The purpose
of understanding children's abilities is to help educators
more appropriately meet the needs of all children. The
school district has full knowledge of my project and has
given its approval. Participation by your child is strictly
voluntary. Your refusal or acceptance to allow your child
to participate will have no bearing on your child's
classroom grades. The arrangements for testing will be
worked out with the school and you will be notified of the
time when the testing will take place. In order to protect
your child, his or her name will not appear in the study.

The test to be utilized in this study is the Lincoln-
Oseretsky Motor Development Scale. The test will be
administered individually by trained examiners who have been

carefully screened by the school district.
Please sign below indicating your desire for your

child.
I give my consent for my child, , to

participate in this study.
I do not give my consent for my child,

to participate in this study.

Parent/Guardian Signature

Thank you for returning this form. If you have any
questions concerning the tests, procedures, or any aspect of

this study, please contact Roger Doss (817) 429-0521 or Dr.
Byron Medler (817) 565-2913.

Yours truly,

Roger Doss, B.S., M. Ed.2
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APPENDIX B

Principal Questionnaire

1. What is utilized for children's work areas?

2. How are the work areas arranged?

3. Do the children primarily stay in one classroom?

4. Are the core subjects taught with textbook-oriented or

project-oriented curriculum?

5. Is student verbal interaction encouraged?

6. Is physical movement allowed in the classroom during
study?

71
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APPENDIX C

DEMOGRAPHIC INFORMATION FORM

IIFORKATION SHEET

Please complete the questions below and return in the enclosed envelope.

Student's Nate__ ____

Student's Date of Birth
Parent's Telephone Day

inforation Data:
Circle the correct answer.

1. Child is living in the hole with:
Both Parents Single Parent Step-faaily Grandparent

2. Mother's educational background:
Highest level conpleted-
Below 10 11 12 College--Freshaan Sophotore Junior Senior

3. Father's educational background:
Highest level conpleted--
Below 10 11 12 College--Freshaan Sophotore Junior Senior

4. Another's ethnic background:
Aierican Indian or Alaska Native Asian or Pacific Islander
White, not of Hispanic origin

5. Father's ethnic background:
Aterican Indian or Alaska Native Asian or Pacific Islander
White, not of Hispanic origin

6. Household Incose:
Under 12,000 12,000 - 19,500 19,501 - 23,500 23,501 27,500

35,501 - 39,500 Over 39,501
7. luiber of sibling(s) in the hone (step included):

0 1 2 3 4 5 6 7 8 9 lore than 9

Student's School Exerience:
Circle the correct answer.

8. Was your child excited about entering kindergarten?
9. Does your child enjoy school now?
10. Do you think your child's teachers are interested in his/her school

achievement?
11. In your opinion, your child's academic ability is--

Below average Average Above average

12. Has your child ever been diagnosed as having learning disabilities?
If yes, what was the diagnosis? (optional)

Other

Advanced Degree

Advanced Degree

Black, not of Hispanic origin

Black, not of Hispanic origin

27,501 - 31,500 31,501

Yes
Yes

Yes

Yes

so
No

No

No

Hispanic

Hispanic

35,500

Evening
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APPENDIX D

LINCOLN-OSERETSKY MOTOR DEVELOPMENT SCALE

LINCOLN-OSERETSKY MOTOR DEVELOPMENT SCALE

Name: Birth Date: Age: SeX:

Education: Physical Detects: ___________Precentile Rank:..... Score:...,.....

Examined at: ______________ Examiner _ ._+Date:

wBaig ii. vi. U 
OTE

Walking backwards, 6 ft.

Crouching on tiptoe

Standing on one foot

Touching nose

Touching fingertips

Topping rhythmically with feet and fingers

Jumping over a rope

Finger movement

Standing heel to toe

Close and open hands alternately

Making dots

Catching a boll

Making a ball

Winding thread

Balancing a rod crosswise

Describing circles in the air

Topping (15")

Placing coins and matchsticks

Jump and turn about

Putting matchsticks in a box

Winding thread while walking

Throwing a ball

Sorting matchsticks

Drawing lines

Cutting a circle

Putting coins in box (15")

Tracing mazes

Balancing on tiptoe

Topping with feet and fingers

Jump, touch heels

Top feet and describe circles

Stand on one foot

Jumping and clapping

Balancing on tiptoe

Opening and closing hands

Balancing a rod vertically

2
2

R/L 2/2 /

R/L 2/2 /
1

3
2
3
2

R/L 5,5 /

R/L 2/2 /
R/L 1/1 /
R/L 3/3 /

R/L 2/2 /

R/L 1/1 /
R/L 5/5 /
R/L 1/1 /

R/L 2/2 /
R/L 1/1 /
R/L 1/1 /
R/L 1/1 /

R/L 1/1 /

1

R/L 1/1 /
1

R/L 3/3 /.

1E M 1DtSCIr" i ivn -_-.

1

2
3

4

5

6

7

8
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
29
30

31
32

33
34

35

36

CM. Wo. POu1ReW~es.a IS
@U ie ULO2

Rlt T1$..Prs. nv I go-PernTIONITC U
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APPENDIX E

LINCOLN-OSERETSKY MOTOR DEVELOPMENT 
SCALE

Norms for Males and Females

56WILLIAM SLOAN

TABLE 4

PERCENTILE NORMS FOR MALES AND FEMALES

Chronological age

Score 6 7 8 9 * 10 11 12 13 14

160 99
155 99 95
150 96 91 93
145 92 85 86

135 97 87 75 65

130 92 82 60 45

125 87 74 49 22

120 97 81 64 35 10

115 93 75 54 22 5

110 99 89 65 42 9

105 97 84 55 33 8

100 93 77 45 23 4

95 98 89 68 35 16

90 94 82 58 25 10

85 89 74 47 18 6

S 96 82 63 35 12

75 92 75 50 26 8

70 85 63 40 19 4

65 79 50 28 13

60 98. 69 38 20 8

55 93 55 26 13 4

50 86 43 19 8
45 80 30 12 4
40 70 20 6
35 60 12
30 45 7
25 33
20 23
15 15
10 9

S S
0
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