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ABSTRACT

THE STANDARDIZATION OF A CRITERION-
REFERENCED TEST IN FUNDAMENTAL
MOTOR AND PHYSICAL FITNESS SKILLS

By
DALE ALLEN ULRICH

The objectives of this study were: 1) identify and
standardize criterion-referenced test items in the
physical education domain based on the definition in
Public Law 94-142; and 2) develop a set of norms for
intellectually normal, educable mentally impaired, and
trainable mentally impaired children in the age range of
36 months to 155 months.

Three major test functions were identified to guide
in the test development process. A test user is advised
to administer the test to students for the following
purposes:

l. Screening for the identification of children
with specific needs in the fundamental motor
and physical fitness skill areas;

2. Aid teachers, administrators, and parents in
making special education eligibility decisions

in the physical education content area; and
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3. Aid teachers, administrators, and parents in
making placement and instructional programming
decisions to meet the unique needs of the student
in physical education.

The sample used in this study was comprised of 279
students, ages 36 to 155 months with normal intelligence
or classified according to Michigan's state definitions
as educable mentally impaired or trainable mentally
impaired.

Three criteria were developed for the selection of
specific skills within the locomotor, object control, and
physical fitness skill areas. The criteria represented
an effort to select skills that were relevant to the
physical education content being taught in schools through-
out the United States. Sixteen skills were selected to be
measured by the criterion-referenced test (CRT).

This study utilized three content experts to
investigate (1) content validity, (2) descriptive validity,
and (3) criterion-selection validity. Two aspects of
reliability were evaluated. The first indice studied was
the internal consistency of the test using Cronbach's
alpha coefficient and the second indice measured was the
test-retest stability. The results obtained indicated
excellent validity and reliability of the CRT.

The collection of student performance data was used

as a field test under the same conditions in which it
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would be utilized. The initial analysis of the student
performance data consisted of computing a three-way
analysis of variance to test for differences between sex,
age, student classification, and interaction effects.
Normative data were established by age and student
classification. Student profiles were constructed to

aid teachers in making nondiscriminatory decisions.
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CHAPTER I

INTRODUCTION

In the 1970's significant changes in public policy on
education of handicapped children are reflected in the pro-
visions of Public Law 94-142, Education for All Handicapped
Children Act, and court actions. The major thrust in
current legislation is to provide a free appropriate public
education for all handicapped children. Two major pro-
visions of the mandate, which are the specific concerns of
the study, are the Individualized Education Program (IEP)
and "Protection in Evaluation Procedures," nondiscriminatory
assessment and evaluation.

Public Law 94-142, The Education for All Handicapped
Children Act of 1975, mandates assessment for three purposes:
to determine eligibility for special education services,
instructional planning, and evaluating the effectiveness of
the instructional plan. The mandate requires that state and
local educational agencies shall ensure that assessment and
evaluation procedures be nondiscriminatory. The rules and
regulations (Federal Register, August 23, 1977) suggest

the following minimum standards:
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(a) Tests and other evaluation materials:

(1) Are provided and administered in the
child's native language or other mode of
communication;

(2) Have been validated for the specific
purpose for which they are used; and

(3) Are administered by trained personnel
in conformance with the instructions provided
by their producer;

(b) Tests and other evaluation materials
include those tailored to assess specific areas
of educational need and not merely those which
are designed to provide a single general
intelligence quotient;

(c) Tests are selected and administered so
as best to ensure that when a test is admin-
istered to a child with impaired sensory,
manual, or speaking skills, the test results
accurately reflect the child's aptitude of
achievement level or whatever other factors
the test purports to measure, rather than
reflecting the child's impaired sensory,
manual, or speaking skills (except where those
skills are the factors which the test purports
to measure);

(d) No single procedure is used as the sole
criterion for determining an appropriate educa-
tional program for a child;

(e) The evaluation is made by a multi-
disciplinary team or group of persons, including
at least one teacher or other specialist with
knowledge in the area of suspected disability;
and

(£) The child is assessed in all areas
related to the suspected disability, including,
where appropriate, health, vision, hearing,
social and emotional status, general intelligence,
academic performance, communicative status, and
motor abilities (p. 42496).

The Council for Exceptional Children (CEC) and re-
searchers in physical education also have shown concern
for adequate nondiscriminatory testing. The CEC (March,
1977) established the following policy regarding non-

discriminatory evaluation:



Assessment instruments shall be appropriately
adapted when used with children of impaired
sensory, physical, or speaking skills and must
consider each child's age and socioeconomic
and cultural background.

Specialists implementing evaluation procedures
must be familiar with local cultural, language,
and social patterns and practices.

Tests and similar evaluation materials shall

be administered in the child's primary language,
wherever appropriate.

Interpreters, in the native language, and/or in
sign language may be used throughout all phases
of the evaluation.

All communication with parents and the child
shall be in the native language of the home.

Local community norms shall be established
when norm-referenced tests are used.

Criterion-referenced instruments should be used.

Developmental checklist(s) should be used where
appropriate.

Instruments shall be administered only by
trained personnel according to the producer's
instructions.

Instruments shall assess specific abilities,
not merely produce a single IQ score.

No one result shall determine placement
(Exceptional Children, March, 1977).

Public Law 94-142 was designed to ensure the avail-
ability to all handicapped children of a free, appropriate
education. Appropriate placement and effective education
of the handicapped are ensured by the section of the Act
which provides that an individualized education program
(IEP) be developed for each eligible handicapped child.

The requirement for formalization of goals, objectives,



and procedures for evaluation provides a management tool
designed to ensure and facilitate delivery of appropriate
special education and/or related services to meet the
unique needs of the handicapped chiid.

Although specific information in the IEP will vary

from student to student, the regulations outlined by
PL 94-142 describe the following minimum components
(Federal Register, August 23, 1977):

1. A statement of the child's present level of
educational performance;

2. A statement of the annual goals, including
short-term instructional objectives;

3. A statement of the specific special education
and related services to be provided to the
child, and tﬁe extent to which the child will
be able to participate in regular educational
programs;

4. The projected dates for initiation of services
and the anticipated duration of the services;

5. Appropriate objective criteria and evaluation
procedures; and

6. Schedules for determining on at least an annual
basis, whether the short-term instructional

objectives are being achieved (p. 42491).



Currently, IEP's are written on approximately 155,000
students iﬂ the State of Michigan (Michigan Department of
Education, 1977-1978). Projected across the United States,
the figure increases to over six million. The need for
appropriate, efficient assessment becomes readily apparent.

Teachers have stated the need for a means of assessing
students to a) identify the presence of motor needs,

b) determine eligibility for placement in the least re-
strictive environment (LRE) continuum, and c¢) aid in
planning appropriate instruction. The effectiveness of
the entire process of individualized educational program-
ming hinges upon accurate assessment. Unless a teacher
can pinpoint exactly what a student needs to learn, and
how he learns most successfully, any attempt at individ-
ualization will fall far short of its intended goal.
Assessment should be inseparable from instruction,
characterizing teaching in a diagnostic-prescriptive way.

Review of current assessment instruments available
to physical educators as to their conformance with the
requirements of PL 94-142 and the Council for Exceptional
Children shows tremendous need for revision and develop-
ment of valid and reliable instrumentation in the physical
education domain. Physical education is the only curricu-
lar area specifically addressed in PL 94-142 (Federal

Register, August 23, 1977), and is defined as "Physical



and motor fitness, fundamental motor skills and patterns,
and skills in aquatics, dance and individual and group
games and sports" (p. 42480). Authorities in the area of
physical education for the handicapped (Cratty, 1975;
Rarick, 1977, 1979; Wessel, 1980) have advocated develop-
ment of valid and reliable assessment instruments for
handicapped students. In the opinion of the same author-
ities, physical educators need to view assessment within
the context of instructional placement and intervention.
Also, assessment must be viewed clearly and simply as the
process for collecting data for the purpose of making non-
discriminatory decisions about students using the guide-
lines provided by PL 94-142 and CEC.

At a study conference on research and demonstration
needs in 1969, physical educators listed the following
two major concerns related to assessment in physical
education:

l. The development of diagnostic and evaluative

instruments which would effectively measure
the motor performance of young children as
well as children at low functional levels; and

2. The development of new testing instruments

which would hopefully remedy the practice of
modifying existing tools or using instruments
which were originally designed for other

purposes (Loovis & Ersing, 1979).



On January 20, 1977 at the State of the Arts Conference
on Adapted Physical Education in Mississippi, participants
expressed the following concerns:

1. The need for valid motor instrument methods;

2. The development of a motor assessment instru-
ment to aid in determining proper placement of
children; and

3. The necessity for assessments to aid in
instructional planning.

On August 9, 1979 the National Consortium on Physical
Education and Recreation for the Handicapped stated a
priority need for the development and validation of motor
assessment instruments.

Most existing instruments have the following limita-
tions:

1. Only provide scores that are interpreted

relative to a narrow, poorly described,
student population;

2. Are limited in covering the scope of the
motor domain;

3. Are not directly tied to curricular content;

4. Are inadequate for use with low-functioning
students;

5. Are scored in a subjective manner causing low

reliability estimates;



6. Are based entirely on a motor ability approach
that identifies underlying strengths and weak-
nesses and has little research support
(Salvia & Yesseldyke, 1978);

7. Are difficult to administer and interpret;

8. Provide inadequate data on validity and
reliability; and

9. Measure only quantitative performance.

Assessment instruments and techniques must focus and
emphasize eligibility, placement and instructional plan-
ning decisions to meet the demands of teaching in
compliance with PL 94-142.

The two major diagnostic assessment approaches used
in the physical education domain to provide information
for systematically making the decisions referred to above
are motor ability and criterion-referenced tests. Motor
ability testing is an approach which attempts to identify
general student strengths and weaknesses which may under-
lie the learning of specific motor tasks (Vogel, 1977).
General weaknesses, when remediated, are presumed to
facilitate the mastery of more specific tasks included in
most physical education curriculums. The criterion-
referenced strategy de-emphasizes assumed general abilities
and emphasizes identifying the level (from a continuum of
skill acquisition) a student has achieved on identified
educationally relevant tasks (Vogel, 1977). Instruction

is designed to move the student to the next skill level.



Both assessment approaches can identify strengths
and weaknesses. The major difference in the two ap-
proaches is the interpretation as to what the observed
strengths and weaknesses represent.

In the criterion-referenced approach, the inter-
pretation of identified strengths and weaknesses is
restricted to an evaluation of the present level of per-
formance on specific target skills. The next level of
performance on the skill learning continuum to be
mastered and the behavioral components of that skill level
become the emphasis of instruction.

Motor ability testing goes beyond observed perfor-
mances and attempts to identify general abilities or
deficiencies which may be the cause of obtained perfor-
mance difficulties (Yesseldyke & Salvia, 1974), Instruc-
tion is then prescribed to remediate the general disabil-
ities (e.g., coordination, balance) in hopes of improving
specific educationally relevant skills. Support for this
testing and interpretation approach is weak in that:

l. There is an abundance of data suggesting that

skill learning is specific rather than general
(Clark & Shelley, 1961; Gallagher, 1970;
Henry, 1956).

2. Most standardized general ability tests do not

meet acceptable reliability standards

(Yesseldyke & Salvia, 1974).
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3. It offers the teacher little information

related to the effective conduct of daily
activities (Hofmeister, 1974).

Data obtained in the motor ability approach are inter-
preted by comparing student scores with a standardized norm
group (norm-referenced). Data obtained in the criterion-
referenced approach are interpreted relative to a pre-
identified criterion. The criterion can be in the form
of qualitative and/or quantitative performance. On a
criterion-referenced test (CRT), the teacher can report
that some percentage of students can meet course objectives
and interpret student status and progress on instructional
content to be taught in the physical education program.
Motor ability tests underrepresent the physical education
content domain and are not designed to pinpoint instruc-
tional content relevant to student status and progress on
course objectives (Mann, 1971; Yesseldyke, 1973; Yesseldyke
& Salvia, 1974).

Glaser (1963) proposed the concept of CRT's which
emphasized establishment of an individual's performance
level as it relates to performance along a continuum of
skill acquisition. Criterion-referenced test interpreta-

tions are useful in content areas that are cumulative and

Progressively more complex for the student, such as

Physical education where students have to reach some

minimal level of proficiency or mastery before proceeding
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to tasks that are more advanced. A student who cannot
grasp a ball should not be given instruction on a mature
catching pattern. Any content where mastery is required
should incorporate CRT's on an ongoing basis to verify
when a student reaches the defined acceptable level.

When making decisions concerning the appropriate
placement of a student along the continuum of skill
acquisition, educators would be best served by CRT's
directly related to the content to be learned. The present
level or entry level of performance on the skills selected
for inclusion in the program should be evaluated to facil-
jitate student achievement of the next higher performance
jevel. 1In this manner, CRT's aid in meeting the unique
needs of the student.

Criterion-referenced tests directly linked to instruc-
tional content allows for frequent evaluation of student
progress which results in facilitating appropriate changes
in the day-to-day prescription of instruction. Continuous
monitoring of student progress via CRT's facilitates the
communication to students, parents, and administrators,
and provides important data necessary for updating IEP's.

Eligibility decisions are best made by interpretation
of test results in a norm-referenced manner. A school can
develop eligibility guidelines by comparing the perfor-
mances of large groups of students and setting cutoff

scores such as the tenth percentile or minus two standard
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deviations below the mean when compared to the morm group.
A norm-referenced test interpretation will facilitate the
identification of students that are grossly deficient in
the physical education domain.

One approach to assessment is not necessarily better
or worse than another. Each simply serves a different

purpose.

Need for the Study

Currently there are no valid and reliable criterion-
referenced test batteries available for meeting the assess-
ment, instruction and/or placement needs for delivering
services to handicapped or nonhandicapped students in appro-
priately designed (PL 94-142) physical education programs.
The construction of a valid and reliable CRT would provide
physical educators with much needed standardized instru-
mentation. The following major functions would be served
vith a motor performance CRT:

1. Screening for identification of children with
motor needs by specifying strengths and weak-
nesses in comparison to the norm group.

2. Provide input to determine eligibility for
special education services.

3. Provide input to determine appropriate
placement in LRE.

4. Diagnostic and prescriptive programming when

tied to instructional content.
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5. Evaluation for moni;oring progress and revising

the educational plan.

The CRT must be referenced to relevant physical educa-
tion program content as defined in PL 94-142. It therefore
rmust include items representative of:

1. Fundamental motor skills and patterns;

2. Physical fitness;

3. Aquatics;

4. Dance; and

5. 1Individual and group games and sports.

It must be suitable for populations of handicapped and
nonhandicapped students to best serve the screening functions

and for determining appropriate placement in the LRE.

Objectives of the Study

The objectives of this study were: 1) select and
standardize criterion-referenced test items in the physical
education domain based on the definition in Public Law
94-142; and 2) develop a set of norms appropriate for intel-
lectually normal, educable mentally impaired, and trainable
mentally impaired children in the age range of 36 months to

155 months.

Scope of the Study

The criterion-referenced test instrument was developed

to assess fundamental motor skills and physical fitness,
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not the entire area specified by PL 94-142. The CRT items
were constructed to assess the following three levels of
qualitative performance: criterion, rudimentary, and
assisted. The functional motor skill level was not con-
sidered in the development of the CRT. The criterion level
was considered the essential prerequisite for students to
progress to functional competence.

The sample used in this study was comprised of students
ages 36 to 155 months with normal intelligence or classified
according to Michigan's state definitions as educable
mentally impaired or trainable mentally inpaired. The
students enrolled in regular classes were classified as
normal, learning disabled, or emotionally impaired. The
educable mentally impaired students were enrolled in self-
contained classes in the regular neighborhood school
building. All trainable students were enrolled in self-
contained classes in intermediate school districts.

Three criteria were developed for the selection of
specific skills within the locomotor, object control,
and physical fitness skill areas. The criteria represented
an effort to select skills that were relevant to the
Physical education content being taught in Michigan school
districts. Characteristics of well-designed CRT items

were used as a guide in developing the test items
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(Popham, 1978b). The following steps were followed in
the item development process:

1. Select objectives from I CAN and Michigan

Performance Objectives;

2. List potential item components for each

objective;

3. Rate components; and

4. Write items.

Subsequent to item development, three testers were
trained to reliably administer the test by viewing video-
taped performances of educable mentally impaired students
performing the 16 test items. Following the completion
of the training, the three testers collected performance
data on 279 students classified as normal, educable
mentally impaired, or trainable mentally impaired. The
performance data were used to construct normative tables
across the three populations of students.

The validity of the test items was evaluated by the
use of content experts in the physical education domain.
Reliability of all test items was measured by a test-
retest procedure. The internal consistency of the test

was measured by computing the coefficient alpha.
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Limitations of the Study

1. Sample size was unequal within groups.

2. The small sample used to evgluate test-retest
stability (n = 7) was selected based on the
constraints of time and facilities that occur
in all school environments.

3. The selection of observable qualitative
components for the criterion level of per-
formance for each test item was not a
data-based decision. Selection was based on
the judgment of three persons knowledgeable

in motor skill development.

Terminology and Definitions

Amplified Objective: An expanded statement of an educa-

tional outcome which provides boundary specifications

regarding testing situations, response alternatives and
criteria of correctness. Commonly used as a criterion-
referenced test descriptive scheme that tells the user

what the test is measuring.

Criterion-Referenced Test (CRT): A test designed to ascer-

tain an individual's status on a set of pre-established
educationally relevant tasks. To interpret a test in a
criterion-referenced manner is to pinpoint target skills

and determine whether a student has mastered or not
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mastered the tasks to be learned. Standardized procedures
can be developed and normative data can be collected that

will increase the utility of the CRT.

Standardized Test: A test designed to measure a sample of

individual performance, administered according to uniform
procedures, scored in conformance with uniform rules, and
interpreted in reference to certain normative information
and/or specific instructional content. Data on reliability

and validity of the test must be provided.

Motor Ability Test: A test designed to identify general

or process strengths and weaknesses (e.g., balance, eye-
hand coordination, that are presumed to cause inadequate
motor skill development) in order to prescribe interven-
tions designed to remediate ability weaknesses and/or
facilitate strengths. Scores are interpreted relative
to well-described norm groups in which students can be

compared to one another.

Educable Mentally Impaired (Michigan Requirements): A

student identified by an educational planning and placement
committee, based upon a comprehensive evaluation by a school
psychologist, certified psychologist, or certified con-
gulting psychologist, and other pertinent information as

having all the following behavioral characteristics:
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a) Development of a rate approximately two to three stan-
dard deviations below the mean as determined through
intellectual assessment;

b) Scores approximately with the lowest six percentiles on
a standardized test in reading and arithmetic; and

c) Lack of development primarily in the cognitive domain.

Emotionally Impaired (Michigan Requirements): A student

identified by an educational planning and placement com-

mittee, based upon a comprehensive evaluation by a school
psychologist and social worker, a certified psychologist,
a certified consulting psychologist, or a certified psy-
chiatrist, and other pertinent information as having one
or more of the following behavioral characteristics:

a) Disruptive to the learning process of other students

or himself in the regular classroom over an extended

period of time.

Learning Disabled (Michigan Requirements): A student

identified by an educational planning and placement com-
mittee, based upon a comprehensive evaluation by a school
psychologist, or certified psychologist, or certified
consulting psychologist, or an evaluation by a neurologist,
or equivalent medical examiner gqualified to evaluate
neurological dysfunction, and other pertinent information

as having all the following characteristics:
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a) Disorder in one or more of the basic psychological
processes involved in understanding or in using spoken
or written language, which disorder may manifest itself
in imperfect ability to listen, think, speak, read,
write, spell, or do mathematical calculation.

b) Manifestation of symptoms characterized by diagnostic
labels such as perceptual handicap, brain injury, minimal
brain dysfunction, dyslexia, or aphasia.

c) Development at less than the expected rate of age group
in the cognitive, affective, or psychomotor domains.

d) Inability to function in regular education without

supportive special education services.

e) Unsatisfactory performance not found to be based on

social, economic, and cultural background.

Trainable Mentally Impaired (Michigan Requirements): A

student identified by an educational planning and placement

committee based upon a comprehensive evaluation by a school

psychologist, certified psychologist, or certified con-
sulting psychologist, and other pertinent information as
having all the following behvaioral characteristics:

a) Development at a rate approximately 3 to 4.5 standard
deviations below the mean as determined through
intellectual assessment.

b) Lack of development primarily in the cognitive domain.

c) Unsatisfactory school performance not found to be based

on his social, economic, and cultural background.
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General Needs Assessment: The administration of criterion-

referenced test representing the selected content to be
learned in the physical education program which will provide
the teacher with information on the student's strengths and

weaknesses relative to the program objectives.

Objective-Based Instructional System (OBIS): An instruc-

tional program which systematically links instruction to

assessed student need on stated performance objectives by

providing:

a) Clearly stated goals.

b) Goal-related objectives.

c) A program organization built upon the appropriate place-
ment of objectives from preschool through secondary
levels.

d) Objective-related instructional activities and games
prescribed for students based on their changing needs.

d) Objective-related student and program evaluation system.

Screening and Referral: A systematic process for deter-

mining the range of variability within a class or age level
by comparing a student with established standardized test
scores. A teacher can identify those students that are in
the lowest portion of the range and refer them for a more

in-depth evaluation in physical education.
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Nondiscriminatory Evaluation Instruments: Testing and

evaluation materials and procedures that are not racially
and culturally discriminatory. Assessment with a single
instrument, use of tests that are inappropriate for any of

a variety of reasons, and testing by unqualified personnel,
are but a few of the practices that allow for discrimination
to occur. Perhaps the major solution to the problem is to
make as few indirect assessments and predictions as possible
to proceed more directly to assessments in the domain of
instruction. Teachers themselves might well do most of the
assessing and put the results to use immediately in their
day-to-day instruction by selecting or developing criterion-
referenced tests that are representative of the content to
be learned. At the same time, it would be necessary and
beneficial to collect normative data on the criterion-

referenced test on the local level to minimize discriminatory

decision-making practices.

Qualitative Performance Level: A mechanically mature move-

ment pattern. The following four performance levels were

used in the assessment of all 16 skills included in the

criterion-referenced test:

a) Criterion level (C) - Student completes the item accord-
ing to all stated criteria. Any quantitative criteria
stating "consecutive trials" require performance of all

qualitative criteria the stated number of times.
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b) Rudimentary level (R) - Student responds according to
some of the criteria but not all of the stated criteria
(lacks quantitative or gqualitative aspects).

c) Assisted (A) - Student needs some form of physical
assistance to respond, such as manipulating the student,
guiding a student's hand or tapping of student's limb.
Through physical assistance, the student can perform a
minimum of one qualitative criterion.

d) Other (0) - student does not respond, responds inappro-
priately, resists assistance, or cannot perform a minimum

of one qualitative criterion with physical assistance.



CHAPTER I1I

REVIEW OF RELATED LITERATURE

The objectives of this study were: 1) select and
standardize criterion-referenced test items in the physical
education domain relative to the requirements of Public Law
94-142; and 2) develop a set of norms for intellectually
normal, educable mentally impaired, and trainable mentally
impaired children in the age range of 36 months (3 years)
to 155 months (12 years). The first section of the review
of literature presents relevant information relating to
criterion-referenced measurement. The second section
presents a review of the literature pertaining to the
standardization of tests. The final portion presents a

review of motor skill and physical fitness assessment.

Criterion-Referenced Measurement:
Nondiscriminatory Assessment and Evaluation

Evidence of bias in our educational system has long
been present. While the more obvious examples of bias,
such as separate schooling, are diminishing, questions of
bias in assessment and placement of students with individ-

uval differences are now rising to the forefront.

23
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Bias in schools occurs whenever educational decisions
are inappropriately affected by a student's culture, race,
economic background, or disability. Bias can occur in any
phase of the educational program; however, the testing and
placement of students in special education classes has be-
come a major concern of those interested in equality in
the schools (Bailey & Harbin, 1980).

Current attempts to reduce bias in assessment and place-
ment include the design of new testing procedures, the use of
adaptive behavior scales, the use of criterion-referenced
measures, and the intepretation of assessment results using
local or special group norms (Bailey & Harbin, 1980).

The emphasis of this study is on the use of criterion-
referenced measures and the establishment of local or
special group norms, where appropriate, in an effort to
maximize nondiscriminatory educational decisions. Bailey
(1979) contends that increased use of criterion-referenced
tests in the evaluation process would force decision-makers
to focus on the specific educational needs of children, as
opposed to focusing on the labeling of students.

A criterion-referenced test (CRT) has been defined in
a multitude of ways in the literature (Glaser & Nitko, 1971;
Hambleton, Swaminathan, Algina, & Coulson, 1978; Harris &
Stewart, 1971; Ivens, 1970; Kriewall, 1969; Livingston, 1972;
Popham, 1978a). A very useful definition has been proposed by

Glaser and Nitko (1971): "A criterion-referenced test is
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one that is deliberately constructed so as to yield measure-
ments that are directly interpretable in terms of specified
performance standards. The performance standards are
usually developed by defining specific tasks that the student
should perform. Representative samples of tasks from this
domain are organized into a test. Measurements are taken
and are used to make a statement about the performance of
each individual relative to that domain" (p. 653). A
criterion-referenced measurement interpretation allows a
teacher to describe a student's competency on the content
to be learned in absolute terms. A norm-referenced test
(NRT) interpretation compares the performance of students
with one another. Criterion-referenced tests supplemented
with normative data also yield this potential.

A CRT approach should facilitate nondiscriminatory
decision-making because the process then becomes one of
l) identifying basic skills that all students are expected
to master, 2) assessing all students to determine which of
these basic skills are present, and 3) designing appro-
priate instruction so the remaining skills can be learned.

According to Bailey and Harbin (1980), this process
does have two problems. The current status of state and
federal laws and funding systems requires a continuation
of the labeling process which necessitates comparing one
student with a norm group. It would be unwise and expen-

sive for a school to ignore mandatory guidelines.
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According to Bailey and Harbin (1980), CRT's can be
very useful in making appropriate educational decisions.
They can also adhere to the mandates for nondiscriminatory
assessment when the following conditions are met:

1. The importance of the content measured by the

CRT items and taught in the curriculum are
agreed upon by culturally diverse groups within
the school system.

2. Criterion-referenced items are constructed so

as not to measure the skills of children from
a particular cultural group unfairly (p. 593).

For a time, information from CRT's was considered
inappropriate for making placement decisions because they
were not supplemented with normative data. 1In actuality,
they provide information on 1) the content to be learned,
2) the intensity of instruction needed to obtain high levels
of on-task time to meet individual needs, and 3) the appro-
priateness of the instructional program to teach the
desired content. They provide crucial information in deter-
mining the program that best meets a child's educational
needs by pinpointing the appropriate content to be
emphasized. The Council for Exceptional Children supports
the use of CRT's as a strategy to reduce discriminatory
educational decisions (Exceptional Children, 1977).

Reynolds and Birch (1977) suggest that the major solu-

tion to the problem of discriminatory assessment is to make
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as few indirect assessments and predictions as possible.
They suggest we proceed to more direct assessments in the

domain of instruction.

Local and Special Group Norms

Another approach to maximize nondiscriminatory evalua-
tion relative to this study deals with the establishment
of local and special group norms. The purpose of norms is
to provide a reference for interpreting a student's per-
formance. Therefore, a set of norms must provide a mean-
ingful and relevant standard for comparison. A controversy
over the use of local or special group norms exists con-
cerning the conditions under which these norms are relevant
(Oakland & Matuszek, 1977). Some professionals claim that
many low-income and minority students are restricted by a
process that judges their performance relative to the norms
of the dominant culture, and that the use of special group
or local norms allows comparison of the child to other
children who have had similar experiences. Professionals
on the other end of the controversy feel that a proper
standardization sample is selected from different regions
in the United States and is stratified by age, sex, socio-
economic status, and cultural groups in the same proportion
as that in which they exist in society. The end result of
comparing a child to special and local norm groups is that

of confining him to those groups (Bailey & Harbin, 1980).
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There is no easy solution to the complexities of this
issue. Currently, the pros and cons of local or special
group norms are philosophical in nature and not empirically
supported. The need exists to systematically evaluate the
effects of using local and special group norms, especially
in the determination of whether all students are provided
appropriate educational programs.

An interim solution may be to perform a test of
significance across all stratification variables in the
normative sample. If a significance does not exist, all
data can be pooled and used as is. If a significance exists
on any variable, then special group norms based on that
variable should be used to decrease discriminatory decision-
making. By providing norms based on several variables, the

decision of which norms to use can be made at the LEA level.

Uses of Criterion-Referenced Tests

Millman (1974) indicated the following four general
uses of CRT's: needs assessment, individualizing instruc-
tion, program evaluation, and teacher and personnel improve-
ment. Figure 1 summarizes the specific uses of both
criterion- and norm-referenced test data in education

today.
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Criterion-Referenced

Facilitate nondiscrimin-
atory decision-making.

Instructional planning
on a day-to-day basis.

Designing and evaluating
the IEP.

Placement decisions
within the continuum
of skill development.

Provide specific
content-related feed-
back to students,
parents, and
administration.

Program evaluation.

Norm-Referenced

Determining the range
of variability in per-
formance (individual
differences) within a
student, class, and/
or school.

Identification of skill
deficiencies.

Objective criteria for
screening and referral
decisions.

Objective student data-
based special education
eligibility and LRE
placement criteria.

Facilitate setting
reliable student
performance
expectations.

Uses of criterion- norm-referenced test
data in education today.

Figure 1.

By identifying basic skills that most students are
expected to achieve in the physical education motor skill
and fitness domain; assessing all students, handicapped
and nonhandicapped, to determine which of these skills
are present, a CRT should facilitate nondiscriminatory
decision-making.

The criterion-referenced testing should

be limited to direct assessment of the student on the
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content to be learned rather than trying to predict how a
student will do by indirect assessment of the student's
general abilities.

A CRT can be used as an evaluaiion device for the
teacher to make effective decisions in the individualiza-
tion of the student's physical education program. The
individualization process should be based on the assessed
needs of each student on the content to be learned. By
using a CRT the teacher can determine precisely which
components of a skill each student has mastered and those
that are lacking and need instruction.

Another aspect of the individualization process that
can be served by a CRT is determining the intensity or
rate of instruction needed for the student to progress
toward specified goals. If a student is deficient in pre-
requisite skills necessary to master the desired content,
the student must be provided a higher inten;ity or on-task
time to learn those skills. The placement of this student
where a maximum on-task time can be achieved along the LRE
continuum is suggested.

The final aspect of the individuélization process is
designing and evaluating the appropriateness of the
instructional program to teach the skills that are needed.
The instructional program must consist of activities,
drills, games, and instructional sessions designed to take
the student from the present level of performance to the

expected level on the content of the program. It is
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necessary to continually evaluate the student's progress
on the specified content and make modifications where
needed based on the student's changing status. A CRT
linked directly with the content of the program allows
for continuous assessment on a day-to-day basis. If no
progress is observed over a specified period of instruc-
tional time, the teacher must prescribe different
activities and use a variety of techniques and procedures
that are linked to the program content. When the CRT only
represents a sample of the instructional performance
objectives, the assessment will not be as specific, re-
sulting in broader unit prescriptions.

School personnel responsible for developing and eval-
uating a student's IEP will gain valuable information from
the use of CRT's. Teachers will be able to develop the
IEP in terms of goals and instructional objectives based
on the assessed needs of each student on the content of
the program. The teacher will also have a simple instru-
ment to continuously monitor the student's progress
throughout the implementation of the IEP. Assessment will
become part of instruction.

The use of a CRT to assess the student's present level
of performance will provide the teacher with student data
to aid in appropriately placing the student within the
continuum of motor skill development. It will provide an

entry point into the physical education program.
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Another use of a CRT in education today is based on
the mandate requiring educational accountability. The CRT
can provide specific content-related feedback to students,
parents, and administration on exactly what skills and
sibskills the student can perform (Millman, 1974).

The final use of CRT's is for program evaluation. A
CRT will provide student data over an extended period of
time to evaluate the effectiveness of the physical educa-
tion program. Subsequent to an objective program evalua-
tion, modifications can be implemented and re-evaluations
can be performed (Hambleton & Gifford, 1977; Millman, 1974;
Popham, 1975).

A review of the literature reports the development
and implementation of a diverse collection of alternative
educational programs that seek to improve the quality of
education for students with individual differences by
individualizing instruction (Gibbons, 1970; Gronlund, 1974;
Heathers, 1972; Wessel, 1976). A common characteristic of
many of the new programs is that they are goal-directed
and defined in terms of instructional objectives and are
generally referred to as "objective-based."

The overall goal of an OBIS is to provide an educa-
tional program which is maximally adaptive to the require-
ments of the individual learner. Among the best examples

of objective-based instructional systems are Individually

Prescribed Instruction (Glaser, 1968, 1970); Program for
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Learning in Accordance with Needs (Flanagan, 1967; 1969);

The Individualized Mathematics Curriculum Project

(DevVault, Kriewall, Buchanan, & Quilling, 1969); and

The I CAN Objective-Based Physical Education Program

(Wessel, 1976, 1980).

One of the underlying premises of objective-based
programs is that effective instruction depends on a knowl-
edge of what specific skills the student has. The tests
that measure student progress must be closely matched to
the instruction. Over the years, standard procedures for
testing and measurement within the conext of traditional
educational programs (norm-referenced approach) have become
well known to educators; however, the procedures are much
less appropriate for use within objective-based programs
(Glaser, 1963; Hambleton & Novick, 1973; Popham & Husek,
1969) because they are not closely matched to instructional
content. As an alternative to the traditional norm-
referenced techniques, criterion-referenced tests directly
linked to the objectives of the program have been intro-
duced to meet the testing and measurement requirements of
¢bjective-based programs.

Screening, placement, instruction, and evaluation can
and should be based on the identified tasks of importance
for students to learn and on their status and needs on

those tasks (Duffy & Fedner, 1978).
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Standardization Procedures for
Criterion-Referenced Tests

According to Mehrens and Lehmann (1978), a standard-
ized test is one that provides methods for obtaining
samples of behavior under uniform pfocedures. The test is
administered under uniform conditions with the same set of
directions and equipment, and the scoring procedure is care-
fully delineated and uniform. Usually, a standardized test
has been administered to a norm group or groups so that a
student's performance can be interpreted in a norm-referenced
fashion. Ebel (1979) states that it is imperative that a
standardized test has explicit instructions for uniform
administration and has tables of norms for score interpreta-
tion derived from administration of the test to a defined
sample of students. A major trend in criterion-referenced
test standardization is the collection of normative data to
increase its utility in making appropriate educational
decisions (Popham, 1976; 1978a).

The following general guidelines summarize the CRT
characteristics that should be evaluated by educational per-
sonnel responsible for developing or selecting a standardized
test for making effective educational decisions:

1) Function and purpose of the test (Kosecoff,

Fink, & Klein, 1976);

2) Preparation or selection of objectives measured

by the test (Hambleton & Eignor, 1978; Kosecoff

et al., 1976; Popham, 1978a, 1978b) ;
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3) Test item development (Hambleton & Eignor, 1978;
Kosecoff et al., 1976);

4) Directions for administration and scoring
(Hambleton & Eignor, 1978; Kosecoff et al.,
1976; Mehrens & Lehmann, 1978);

5) Normative data (Hambleton & Eignor, 1978;
Kosecoff et al., 1976; Mehrens & Lehmann,

1978; Popham, 1976, 1978a);

6) Test score interpretation (Hambleton & Eignor,
1978; Mehrens & Lehmann, 1978);

7) Reliability (Hambleton & Eignor, 1978;

Kosecoff et al., 1976; Mehrens & Lehmann,
1978; Popham, 1978a, 1978b); and

8) Validity (Hambleton & Eignor, 1978; Kosecoff
et al., 1976; Mehrens & Lehmann, 1978;

Popham, 1978a, 1978b).

The remainder of this section will be devoted to a

more specific explanation of the above guidelines for

standardized criterion-referenced tests.

Function and Purpose of the Test

Criterion-referenced tests are most commonly used in
two contexts: (1) instructional diagnosis and planning;
(2) student and program evaluation (Kosecoff et al., 1976) .
In the first context, a CRT can diagnose specific content-

related needs of each learner when it is directly linked
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to the instructional program. Identification of specific
strengths and weaknesses on the objectives of the physical
education program is used as an assessment of the present
levels of performance on a continuum of deveiopment lead-
ing toward the acquisition of target objectives. The

next level of performance to be mastered and the behavioral
components of that skill level become the emphasis of
instruction. When the objectives of an OBIS are arranged
in an instructional sequence which ranges in ability from
little competence to a mature or functional level, the
objectives become the pool of potential items. Instruc-
tion is prescribed in accordance with the assessed needs
of students on the objectives. A match between the physi-
cal education program and the individual student is made
by selecting those objectives within the program that
accommodate the unique needs of various students and
constructing a test to fit the content.

In the second context, student achievement can be
documented through reassessment during and at the end of
instruction by the use of CRT's reflecting the content of
the selected program objectives for each student. Con-
tinuous monitoring of each student's progress on target
objectives is facilitated by incorporating an OBIS and
a criterion-referenced test within the program organiza-

tion. Decisions concerning the impact of instruction on
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each student and the work of the overall program can be
made by documenting the learner outcomes on the objectives

of the program measured by the CRT's.

Preparation or Selection of Objectives

The basic feature of CRT's is their foundation on
clearly defined educational tasks and purposes which con-
stitute the test's domain specifications. Objectives for
CRT's can be developed or selected in at least three ways

(Kosecoff et al., 1976):

l. Expert judgment. Domain experts assess the

educational tasks that are the most relevant
to measure and teach within a specific domain
(Martuza, 1977).

2. Consensus judgment. Various groups such as

community representatives, teachers, curric-
ulum specialists, school administrators, and
parents decide which educational tasks are
the most important and form a pool of
potential possibilities (Wilson, 1973).

3. Theories of learning and instruction. A

literature review is conducted to formulate
series or hierarchies of educational tasks
(Keesling, 1974).
The initial and most important quality of a well-
designed CRT is a descriptive scheme, that, with no

ambiguity, spells out just what it is that students who
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take the test can or can't do. Sometimes these descrip-
tive schemes are referred to as test specifications, item
forms, or amplified objectives. The descriptive mechanisms
are the verbal vehicles that render CRT's useful to educa-
tors. Good CRT's must be focused on a limited number of
significant learned behaviors. At the same time, the small
number of important behaviors being measured must still be
described with sufficient clarity to communicate unambig-
uously what is being measured (Popham, 1978b).

It is important that a CRT be based on clearly defined
objectives and to choose a representative sample of items.
More useful than behavioral objectives are "amplified
objectives."” According to Millman (1974), "An amplified
objective is an expanded statement of an educational goal
which provides boundry specifications regarding standard
testing situations, response alternatives (where appro-
priate) and criteria of correctness" (p. 335).

In light of the recent emphasis on objective-based
instructional systems with documented goals and program
objectives which specify the content to be learned,
criterion-referenced tests can be constructed that repre-
sent the goals and objectives that represent physical
education domains.

Hambleton and Eignor (1978) suggest the following

questions concerning the objectives measured by a CRT:
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1) Are the objectives stated in a clear and concise
fashion?

2) Can a potential user "tailor" the test to meet
local needs by selecting objectives of interest?

3) Is there a match between the content measured by
the test and the situation where the test is to
be used?

4) Does the set of objectives measured by the test
serve as a representative pool from some content

area of interest?

Test Item Development

Several approaches to the generation of criterion-
referenced test items have been proposed by Anderson
(1972) , Bormuth (1970), Hively, Maxwell, Rabehl, Senison,
and Lundin (1973), and Osborn (1968), but none is appro-
priate in the motor skill and physical fitness domains.
The most popular and widely used of the newer techniques
is the "amplified objective" approach of Popham and Baker
(1973) . This approach begins with an instructional objec-
tive and consists of a response description, content limits
(essentially a rule for determining the content relevant to
the achievement of the objective), a detailed description
of the characteristics of the item and the appropriate

means of responding to it, standard scoring criteria,
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and standard item directions and equipment. The popularity
of this technique is a result of its wide applicability and
because it is an extension of the well-formed objective.

It appears to be the most practical approach to content
definition in the motor skill and physical fitness domain.
It is imperative to maintain a nondiscriminatory

approach to item development. The two most important
espects of the item development process that must be con-
sidered to maximize nondiscriminatory evaluation are

(1) content and (2) wording. The content of a CRT item
must be made up of skills that all students can be ex-
pected to learn. The wording of an item is offset by pre-
senting it in the child's native language and presenting
an appropriate demonstration of the skill according to the
set criteria.

According to Hambleton et al. (1978), the quality of
CRT items can be determined by the extent to which they
reflect, in terms of their content, the objective from
which they were developed.

A common approach used to determine the validity of
the content of CRT items involves judging each item by
content experts. The judgments that are made concern the
match between an item and the objective that it is designed

to measure.
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Two strategies for the collection and analysis of
the judgments of content experts were described by
Rovinelli and Hambleton (1977) and others are offered by
Popham (1975). Rovinelli and Hambleton (1977) asked con-
tent experts to rate test items relative to a set of
objectives. The following three possible ratings of a
test item were used:

+1 = definite feeling that an item matches the

objective;
0 = undecided about the item-objective match;

-1 = definite feeling that an item does not match

the objective.

A second strategy used by Rovinelli and Hambleton
(1977) incorporated the use of a four-point rating scale.
Content specialists are provided an objective and a set
of test items. The task is to judge the appropriateness
of each item as a measure of the objective. The data
obtained are the average ratings across content experts.

Hambleton and Eignor (1978) suggest the following
questions concerning the items in a criterion-referenced
test:

1) Are the test items valid indicators of the

objectives they were developed to measure?

2) Do the test items represent content that is

important for students to learn?
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3) Are the test items in an appropriate format to
measure the objectives they were developed to

measure?

Directions for Administration and Scoring

One factor strongly affecting a CRT's usability is
the training necessary to administer the test reliably.
Since few school systems have personnel specially trained
to administer all testing programs, a CRT intended for use
in a classroom context has greater utility if it can be
administered by the student's teacher or by a
paraprofessional.

| A test is more practical if the instructions to the
examiner and the student are clear, complete, and well
organized (Walker, 1978). Uniform equipment and materials
must be easily obtained in an educational setting. Elab-
orate and special equipment decreases the CRT's utility in
a classroom setting. A test is more practical if it can
be scored easily and objectively.

Good records of student performance are an important
part of classroom management and meeting accountability
requirements. A testing system is more practical when it
has usable forms for recording students' test scores that
are easily keyed to the objectives, easy to maintain, and

easy to interpret (Walker, 1978).
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The order in which the individual items that comprise
the CRT must be administered has important consequences
for a CRT's administration. For example, CRT's that re-
quire a prescribed order for testing have limited work
with curriculums that follow another sequence (Kosecoff
et al., 1976). A major consideration related to a CRT's
administrative adequacy is the extent to which the instru-
ment can be used to make educational decisions (Kosecoff
et al., 1976; Walker, 1978). A promising practice in the
last few years is the referencing of objectives and test
items to specific instructional materials (Bagnato, Laub,
& Kurtz, 1978; Loovis & Ersing, 1979; Wessel, 1976, 1980).
Hofmeister (1975) states, "CRT's can reach their full
potential only when they are integrated into the day-by-
day functioning of the classroom" (pp. 77-78).

Hambleton and Eignor (1978) suggest the following
questions concerning the administration of standardized
CRT's:

1. Do the test directions include information
relative to test purpose, equipment and
materials, and scoring?

2. Are the test directions clear?

3. 1Is the test easy to score?
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Collecting Normative Data

According to Popham (1976, 1978a), rather than de-
nouncing normative data, supporters of CRT's should
encourage designers of such measures to collect data re-
garding how various groups of students perform on the
tests. With adequate comparative data, the administrative
utility of the CRT is increased. Although CRT's permit
educators to describe the extent to which a student pos-
sesses a specific skill, it doesn't automatically inform
concerned teachers and parents how well a student should
be expected to perform with respect to the skill in
question.

The major reservation that some educators have about
norm data for CRT's is that they will cause the test to
lose its descriptive clarity. Popham (1976) says:

You don't lose clarity of description by
augmenting a test with comparative data,
you merely pick up some information that's
useful in setting reliable performance
expectations (p. 594).

Initially, the use of comparative data will help
teachers and others responsible for developing goals and
objectives for students in physical education. If a stu-
dent performs one and one-half to two standard deviations

below the mean on fundamental motor skills when compared

to student peers, a realistic goal for the student in
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physical education would be to develop competence in
selected fundamental motor skills. It is important to
select appropriate fundamental motor skills or teachers
may not have enough instructional time to facilitate
improvement in performance.

Normative data on a CRT will provide educators with
decision-making criteria based on student performance data.
The following major decisions can be made more efficiently
in the presence of normative data representing student
performance on the content of the local physical education
program:

1. Special education eligibility in physical

education;

2. Appropriate placement in the physical education

program;

3. 1IEP development in terms of goals and objectives.

The decision that a student is in need of special
education services in physical education can be based on
how the student performs on the content of the program
when compared to student peers. If the results of assess-
ment show that the student is grossly deficient in motor
skill and/or physical fitness, the student should be
eligible for special education services in these areas,

regardles of whether the student is considered handicapped

or nonhandicapped. Local education agencies (LEA) can
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determine their own criteria for eligibility (i.e., one,
one and one-half, or two standard deviations below the
mean on the content when compared to their peers), or,
where available, use the criteria established by the state.

If the student is grossly deficient on the content
(depending on the LEA criteria for such a classification),
then a placement within the physical education program
where the student will get the most effective instruction
(remedial class, additional instructional periods, small
group instruction, or self-contained class with peer
tutors, volunteers, or paid aides) can be made. An example
of decision criteria for making placement decisions would
be when an LEA decides that a remedial physical education
class is for students deficient in only one or two skills
with the expectation of remediating these skills in a
relatively short time. An LEA might set criteria for
regular education placement in physical education so that
a handicapped student that performs within one standard
deviation below the mean on the content of the program
can participate in the regular program.

In the educational context, the term norms generally
refers to the statistical information which describes the
distribution of scores of a well-defined sample of stu-

dents and it provides evaluative information about a
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student's level of performance when compared to the norm
sample (Mehrens & Lehmann, 1978). The statistical informa-
tion may be presented in a variety of forms including

1) summary statistics such as means and standard devia-
tions, 2) conversion or norms tables which show the
association in the norm sample between each possible raw
score value and the matching values on derived scales
(e.g., T, percentiles, stanine), and 3) student profiles
which show at a glance the performances of the norm group
on a number of simultaneous dimensions (Martuza, 1977).
Most standardized tests tend to present normative data in
several forms to maximize the interpretability and ease of
use for varied consumer groups.

According to Mehrens and Lehmann (1978), normative
data must be recent and representative of students found
in most schools. As the content of a physical education
Program changes, not only the norms but the test itself
becomes outdated. 1If the characteristics of the refer-
ence group have changed, then the normative data are
obsolete and should result in the collection of new
norms based on the present characteristics of the students.

If a normative sample is not representative of the

general population being assessed, then sampling error
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occurs. According to Mehrens and Lehmann (1978) and Ebel
(1979), a normative sample should generally be stratified
by sex, age, and race when used in an educational setting.
The relevance of the norm group is dependent upon the
degree to which the population sampled is comparable to
the group with which users of the test wish to compare
their students (Mehrens & Lehmann, 1978).

Hambleton and Eignor (1978) suggest the following
questions concerning standardized normative data:

1) Are the norms reported in an appropriate

form?
2) Are the samples of students utilized in the

norming process described?

Test Score Interpretation

The interpretation of test scores is important if
reliable decisions are to be made in an educational
setting. The two most important factors concerning the
interpretation of a student's test scores for classroom
use are 1) ease of interpretation; and 2) accuracy.
According to Ebel (1979) and Martiza (1977), student test
profiles are convenient ways of showing test scores; they
are graphic devices enabling educators and parents to

see the overall performance of a student at a glance.
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They provide an excellent means for gaining a comprehensive
picture of the strengths and weaknesses of a student or
class. In general, profiles are used to show two or more
scores for the same student.

Before a profile can be plotted, it is necessary to
transform the scores to sets of comparable values. One
approach is to convert the raw scores into some type of
derived scores prior to plotting them. The most common
method is to use either standard scores, percentile ranks,
or stanines (Martuza, 1977). Another common approach is
to scale the raw scores on the profile itself so that
each scale has an equivalent mean and unit of measurement.

Walker (1978) feels that because tests are devices
for making decisions about students, they should be
constructed in a way that allows decisions to be made
with confidence and ease. The information for decision-
making should be easy to find, easy to use, and well
justified. Although the decision criteria for special
education eligibility and placement should be left up to
the local test users, the developer should give an indica-
tion of the consequences of choosing different criteria.

The two most common uses of profiles are 1) diatnosis,

and 2) planning (Martuza, 1977). For the purpose of
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diagnosis, educators and parents examine the profile for
the most obvious skill strengths and weaknesses shown by
the student's performance on the CRT.

For the purpose of planning, éducators would prescribe
instruction based on specific student weaknesses. Educa-
tors, parents, and other school personnel could base the
development of a student's IEP on the performance profile.
If the student was deficient on a certain number of funda-
mental motor skills (depending on LEA criteria), an appro-
priate goal area in physical education would be to develop
competence in fundamental motor skills. This would be
placed along with specific objectives in the student's IEP.

Hambleton and Eignor (1978) suggest the following
questions concerning the score interpretations of a stan-
dardized CRT:

1. Are suitable guidelines included in the manual
for interpreting individual and group objec-
tive score information?

2. Are appropriate guidelines offered in the
manual for utilizing test scores to make
descriptive statements, instructional
decisions, program evaluation decisions,

or other stated uses of the test scores?
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Reliability

The extent to which a test measures with consistency
is referred to as its reliability. The more consistently
a test assesses whatever it is meaéuring, the more reliable
it is (Popham, 1978a). It is imperative that, whatever the
technique involved in estimating a CRT's reliability, there
be at least a small amount of examinee response variance,
or else the results of the analysis will be essentially
worthless (Popham, 1978a; Swaminathan, Hambleton, &

Algina, 1974).

According to Mehrens (1980) and Ebel (1980), tradi-
tional correlational strategies used to determine the
reliability of norm-referenced tests are suitable for CRT's
as long as there is at least a small amount of performance
variability. Performance variability is not a necessary
requisite for a good CRT. When no variability is present,
new techniques to determine reliability must be used.

The most important types of reliability indices used
for standardizing tests are: test-retest stability, equiv-
alence and stability, and internal consistency (Popham,
1978a). According to Mehrens (1980), stability and
internal consistency are the most appropriate for a CRT in
the physical education area.

The test-retest procedure for assessing the reliability
of a test in a particular examinee sample requires two

administrations of the same test, separated by a reasonable
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period of time (Martuza, 1977). According to Popham
(1978a), the actual duration of the delay is particularly
crucial. If the between-testing period is too long, signi-
ficant events may have occurred that would effect the
test's ability to produce consistent scores. Generally,
the interval between testing is between one and two weeks,
long enough so that the students' recall of the initial
testing will not significantly influence their second per-
formance, but not too long so as to permit learning of the
tested behaviors. Generally, the relationship between the
test-retest scores is calculated via an available correla-
tional technique such as the Pearson product-moment
correlation coefficient with hopes of obtaining a stability
coefficient of at least .80 (Mehrens, 1978). It is recom-
mended that higher coefficients be used for making
individual placement decisions.

With norm-referenced interpretations, internal con-
sistency estimates constitute the most widely used pro-
cedure of measuring reliability (Popham, 1978a). Internal
consistency estimates attempt to measure the amount of
consistency among the test items. Internal consistency
does not measure the reliability of decisions resulting
from a test, but only the characteristics of the items
themselves.

According to Ebel (1980), Martuza (1977), and

Mehrens (1980), the alpha coefficient provides the best



53

measure of internal consistency because of its application
to any particular set of test data. Using the coefficient
alpha (Cronbach, 1951), it is possible to obtain reliabil-
ity estimates from only one set of test data. This is
accomplished by using the mean of all split-half coeffi-
cients resulting from different splittings of the same
test. Alpha provides a genefal method for assessing the
reliability of a composite test using information on the
component parts of the test.

Martuza (1977) and Mehrens (1980) offer one caution
when using alpha as a measure of internal consistency of
CRT's. They state that the values obtained are directly
related to the variability in test scores. The amount of
variability in such a distribution is typically quite low.
As a result, an internally consistent test may yield a
relatively low alpha coefficient. If this is the case, a
newer technique such as Cohen's (1960) kappa statistic
should be used. According to Mehrens (1980), as long as
an acceptable reliability coefficient results, the amount
of variability is unimportant.

The basis for much of the recent literature on reli-
ability for CRT's is provided by Hambleton and Novick
(1973), Popham (1978a), and Swaminathan, Hambleton and
Algina (1974). Hambleton and Novick (1973) suggest
"the traditional concepts of reliability and validity

could be replaced by a complete decision-theoretic
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formulation" (p. 168). In cases where a CRT is used to
categorize people into two groups, the metric of major
interest for the test is a zero-one score where non-
masters receive zero and masters a one. Reliability can
be addressed in terms of the zero-one metric rather than
the number-right score of another metric. Since product-
moment correlations have undesirable properties for zero-
one variables, Hambleton and Novick suggested that "an
alternative measure of reliability might simply be the
proportion of times the same decision would be made with
repeated measurements" (p. 168).

Swaminathan, Hambleton, and Algina (1974) considered
using the simple proportion of agreement between decisions
on two administrations, but rejected this as an index
because it "does not take into account the agreement that
could be expected by chance alone" (p. 264). To adjust
for chance agreement, Swaminathan et al. (1974) proposed
the use of Cohen's (1960) kappa statistic. Kappa is the
proportion of agreement uncontaminated by chance. Kappa
can range from -1 to +1 with a positive 1 indicating
perfect consistency and zero indicating chance agreement.
Negative values imply that the observed agreement is worse
than that which would be expected by change.

Moyer (1976, 1977) conducted a study comparing reli-

ability results based on traditional strategies and those



55

based on kappa's consistency of classification. She deter-
mined that the two techniques yielded very similar informa-
tion for the tests used in the Michigan Assessment.
Strasler and Raeth (1977) reported similar findings.
Moyer (1976) concluded that for practical purposes the
traditional measures were preferable since they are more
familiar and yielded results similar to kappa.

An additional alternative presented in the literature
is a coefficient of reproducibility. Cox and Graham (1966)
suggested this coefficient for estimating the reliability
of a decision-oriented measure. The coefficient of
reproducibility is appropriate for some items that are
sequentially scaled such that a person is expected to pass
items up to a certain point and fail items beyond that
point. The items should be expected to approximate a
Gutman scale (Torgerson, 1958).

It is apparent by the above discussion on measuring
the reliability of standardized CRT's that several poten-
tial procedures exist. Those procedures that are the
most practical and traditional should be attempted initially.
If low indices of reliability occur due to a lack of vari-
ability in scores, then the newer techniques based on the
percent of agreement across several administrations may

have more utility.
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Validity

According to Ebel (1979) and Mehrens and Lehmann
(1978), the degree of validity is the single most important
aspect of a test. Validity can best be defined as the
degree to which the test is capable of achieving the aims
of the user (Mehrens & Lehmann, 1978). A system developed
by Kosecoff et al. (1976) for describing and evaluating
CRT's suggests several dimensions that can be used to
validate a CRT: 1) content validity, 2) descriptive
validity (item-objective congruency), and 3) criterion
selection validity.

Content validity can be established by determining
if the skills selected are representative of skills
commonly taught in most school curriculums. This can be
accomplished by surveying curriculums and/or having
content judges evaluate the selected skills for their
relevancy.

Item-objective congruence (descriptive validity) can
be established by using judgmental data. Usually, content
experts are given a variety of objectives and the items
used to measure them, and are requested to comment on the
appropriateness of the item-objective relationship.

Popham (1978a) considers this notion of item-objective
congruency as the test's descriptive validity (whether or

not the items are congruent with the test specifications).
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Popham (1978a) suggests the following procedure for
determining the descriptive validity. Locate several
content judges and ask them to first read the set of
objectives and then judge, on an item-by-item basis,
whether the item is congruent with its objective. All
the judges need to do is go through the items and check
those that are incongruent; then compute the percentage
of congruent items as seen by the judges; then calculate
the mean percentage across all judges. Popham goes on to
suggest that congruency percentages of 90 or higher would
appear to be satisfactory.

In certain content domains, such as math concepts or
word recognition, it may also be necessary to evaluate
the proportion of items representing each objective.

According to the system proposed by Kosecoff et al.
(1976) and Popham (1978a), the third dimension is criterion
selection validity. This is a procedure for verifying the
importance of the behaviors used in a test item criterion.
The criterion can be qualitative and/or quantitative in
nature. This can be achieved by reviewing the research and
selecting relevant behaviors and then asking a group of
individuals knowledgeable in the content area to judge
their importance. Kosecoff et al. (1976) feel that it is
best when a CRT is based on objectives that are narrowly

defined and operationally stated in such detail that
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developing items requires only transposing the objectives
into test form. Criterion-referenced test score inter-
pretations of objectives with these characteristics are
meaningful because the objectives describe skills that
can be measured directly by test items.

An example that only requires determining the rele-
vancy or importance of the objectives selected to meet
criterion validity is when objectives are selected di-
rectly from a validated curriculum. Criterion-referenced
test score interpretations are significant for these
objectives because the skills measured are being taught
in classrooms using a specific curriculum.

Kosecoff et al. (1976) suggest a second step in
establishing criterion validity. This involves the use
of empirical means in determining whether students who
perform well on the test have actually achieved the objec-
tive. This can be assessed by comparing results obtained
by examinees who, prior to taking the CRT and using
independent criteria, are judged to be masters or non-
masters of the skills that the objective is intended to
measure. To the degree that the CRT discrimination between
these two groups of students, the CRT has criterion

validity.
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Summary

In an effort to maximize nondiscriminatory assess-
ment and evaluation, educators have turned to the develop-
ment and use of criterion-referenced tests that are
directly linked to the content of instruction. A CRT
approach facilitates nondiscriminatory decision-making
by 1) identifying basic physical education skills that
are important for students to learn, 2) assessing all
students to determine which of these basic skills are
present, and 3) designing appropriate instruction so the
remaining skills can be learned. To increase the utility
of a CRT, it appears most appropriate to collect norma-
tive data on specific groups of students so that norm-
referenced decisions can also be made. The major use of
normative data on CRT's is to provide educators and
parents with student data-based decision criteria.

The following eight characteristics are important
when developing or selecting a standardized CRT:

1) function or purpose of the test; 2) preparation or
selection of objectives measured by the test; 3) test
item development; 4) the directions for administration
and scoring; 5) normative data; 6) test score interpreta-

tion; 5) reliability; and 8) validity.
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The following conclusions related to standardizing
CRT's have been drawn from this review:

l. Criterion-referenced tests must be directly
related to the content to-be learned in
the physical education program.

2. Criterion-referenced test items must be
based on clearly defined educational tasks.

3. Content experts' judgment of the educational
tasks that are the most relevant to measure
and teach in physical education is an
acceptable validation strategy.

4. The CRT items should be based on a
sufficiently limited focus of relevant and
observable behaviors.

Motor Skill and
Physical Fitness Assessment

Assessment in the physical education motor skill
domain has become increasingly important with the passage
of Public Law 94-142 (94th Congress, 1975). Special
treatment given to physical education in this law is
demonstrated in various components of the definition of

special education (Section 12la.l14 Federal Register, 1977):
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12la.14 Special education

(a) (1) As used in this part, the term
"special education" means specially designed
instruction, at no cost to the parent, to
meet the unique needs of a handicapped child,
including classroom instruction, instruction
in physical education, home instruction, and
instruction in hospitals and institutions.

(b) The terms in this definition are
defined as follows:

(1) "At no cost" means that all specially
designed instruction is provided without
charge, but does not preclude incidental fees
which are normally charged to nonhandicapped
students or their parents as part of the
regular education program.

(2) "Physical education"” is defined as
follows:

(i) The term means the development of;

(A) Physical and motor fitness

(B) Fundamental motor skills and patterns;
and

(C) Skills in aquatics, dance, and indi-
vidual and group games and sports (including
intramural and lifetime sports).

(ii) The term includes special physical
education, adapted physical education,
movement education, and motor development.

A careful examination of the definition of special
education reveals that physical education is the only
curriculum area specifically mentioned in the law (Federal
Register, 1977). The specific inclusion of physical educa-
tion in the law necessitates that it be addressed in the
Individualized Education Program (IEP) Committee (IEPC)
meeting for each child identified as a possible candidate
for special education. Therefore, if reliable decisions
are to be made by the IEPC, they must be based on a clear
Picture of what the student can and cannot do (criterion-

referenced interpretations) in the physical education
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motor skill domain and how these performances compare
to their student peers (norm-referenced interpretations).
Section 12l1a.530 of PL 94-142 mandates the following
seven guidelines to be followed to protect students
during evaluation procedures (see Appendix A for a de-
tailed list of suggestions and applications to physical
education) :
l) Be provided and administered in the student's
native language;
2) Be administered by trained personnel;
3) Be provided with student data in all areas
related to the suspected disability;
4) Be tailored to assess specific program areas;
5) Be selected and administered to ensure non-
discrimination;
6) Not to be a single procedure; and
7) Be conducted by a multidisciplinary team.

Criterion-Referenced Measures Useful in Motor Skill
Assessment

Recalling the discussion in an earlier section of
this chapter pertaining to the characteristics of an
objective-based physical education system, a reader is
reminded that the center of an OBIS is found in its

Oobjectives. The most important characteristic of the
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objectives for the system to be useful is that the
objectives must be measurable (Vogel, 1980). For ob-
jectives to be measurable, educators must be able to
reliably assess whether a student has mastered the
objective. According to Yelon (1979), a good objective
has three major components: 1) the given conditions
that are important to the behavior being measured must
be identified; 2) the behavior being measured must be
stated in observable terms; and 3) the standards for
acceptable performance must be identified. Objectives
with the above components represent instructional
outcomes.

According to Vogel (1980), sequential objectives
refer to the levels of performance within a specific
skill, such as rudimentary level, mature or qualitative
level, and the functional (usable) level. An explana-
tion of these levels will be provided in the next section.
The above levels will accommodate nearly all studeﬁts
from almost zero competence to the highly skilled indi-
vidual. If a teacher has students that do not fit into
one of these levels, it is suggested that a lower level
or assistance level be added that requires the student
to perform components of the quality level with physical

assistance.
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When objectives are stated in measurable terms and
are subdivided into sequential levels, criterion-referenced
tests can be designed to assess student status to determine
their unique instructional needs on each objective. The
educator's task becomes one of facilitating student achieve-

ment of the next performance level.

Criteria Selection for Performance Standards

Motor skill acquisition is a sequential and complex
process during which attention is focused successfully
from simple to more complex competency. The most common
levels of motor skill acquisition used to describe the
degree of competency in a specific skill, discussed in the
preceding section, are: 1) rudimentary (nonmature) level;
2) mature or qualitative level; and 3) functional (qualita-
tive and quantitative) level. The rudimentary level
represents initial learning of the skill without having all
of the required components. An example of a rudimentary
overhand throw would be if a student has all the components
of the skill except that he steps on the wrong foot when
transferring his weight, or the student may lack only
consistency to perform the throw three consecutive times
with all the required components.

The mature or gqualitative level represents a degree
of competency exemplary of mastery of all the stated

qualitative components of a skill. The only competency
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lacking is the competency for the components of accuracy
and/or distance. An example of a functional overhand
throw would be when a student can throw a ball with all
the stated qualitative components and hit a specific
target, i.e., a four-foot square target from a distance
of 40 feet, three consecutive times.

Although highly competent performers demonstrate
variations in style, these differences do not violate
underlying skill or common components that are require-
ments for skilled movement. There is general agreement
regarding the identification of these common skilled
elements among those who are familiar with the bio-
mechanical similarities and differences in skilled per-
formance (Espenschade & Eckert, 1967; Seefeldt, 1976a,
1976b, 1976c; Seefeldt & Haubenstricker, 1974, 1975,
1976a, 1976b; Wickstrom, 1977).

Two common approaches used to determine the perfor-
mance criteria established in motor skill and physical
fitness assessment instruments are 1) factor analysis,
and 2) biomechanical analysis.

Several studies have investigated the manner in which
scores collected in batteries of motor ability tests tend
to cluster into common factors indicative of unique and
separate attributes. In a recent factor analysis of motor

performance in normal children by Rarick and Dobbins (197%),
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the scores on 47 tests were analyzed. Six factors ac-
counted for the major portion of the variance in both
sexes:

1. Strength-power-body size, combining measures

of height, weight, grip, and limb strength.

2. Gross limb coordination, including measures

of throwing, running, and crawling.

3. Fine visual-motor coordination.

4. Fat, or dead weight.

5. Balance, including both static and dynamic

balance.

6. Leg power and coordination.

Rarick and Dobbins (1972) investigated the factor
structure of motor abilities of educable mentally retarded
boys and girls in the age ranges 6 to 9 years and 10 to
13 years. Forty-seven tests were administered with the
following factors occurring most often:

1. Muscular strength and power.

2. Visual-motor coordination (fine manipulative

skill and hand-eye coordination).

3. Gross body coordination.

4., Dead weight or body fat.

They also concluded that the factor structures of
normal and educable mentally retarded boys and girls are

indeed quite similar.
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In a similar study conducted by Rarick and McQuillan
(1977), the following common factor structures were
identified for trainable mentally retarded children:

1. Fine visual-motor coordination

2. Balance

3. Upper limb-eye coordination

4. Arm strength

5. Spinal flexibility

6. Leg-powef coordination

In light of the above studies and results reported by
others (Carpenter, 1940, 1941; Cumbee, 1957; Vandenberg,
1964) , it appears that the following common factor struc-
tures exist across normal, educable and trainable mentally
retarded children:

1. Eye-limb coordination

2. Gross body coordination

3. Upper body strength

4. Flexibility

5. Leg-power coordination

Most motor assessment instruments can be classified
into two groups: 1) those that assess the quanitative
aspects of motor performance; and 2) those that assess the
qualitative performance. The vast majority of instruments
surveyed fall into the first category. Figure 2 represents

the tests reviewed in the literature.
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Quantitative measures of fundamental motor skills for
primary and elementary age children were generated by a
number of investigators. Taylor (1941) and Latchaw (1954)
collected comparative data for activities found in the con-
text of a physical education curriculum for the primary and
elementary grades. Carpenter (1942), Glassow and Krause
(1957), Govatos (1959), Johnson (1962), and Kane and
Meredith (1953) investigated quantitative performance of
what they termed "general motor ability." These studies
of fundamental motor skills consisted of measuring dis-
tances and times with emphasis on age-appropriate behaviors.

Quantitative aspects of motor performance provide
little, 'if any, information required in making program-
matic decisions on the rudimentary and qualitative per-
formance levels. They do provide valuable information
once a student masters the qualitative level and moves
toward the functional level in terms of distance and time
expectancies.

In reviewing the available literature, it is apparent
that quantitative methods are still used because little
has been done to provide a qualitative guide in evaluating
most of the motor skills. The factor analysis studies
reviewed above used tests of a quantitative nature. 1If
they had used qualitative tests as well, they may have

found quite different, or at least more complete, findings.
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Qualitative analysis of fundamental motor skills was
first identified in detail when Wild (1938) studied the
overhand throw of 32 children ranging in age from 24 months
to 144 months. Hellebrandt, Lawrence, Glassow, and Carns
(1961) studied the broad jump and were able to document
the sequential development of that skill as the 47 subjects
demonstrated various stages of the skill. Seefeldt and
Haubenstricker (1972-1976), Milne (1972), and Wickstrom
(1977) have attempted to qualitatively establish common
sequences of motor skill development in several funda-
mental motor skills. According to Herkowitz (1978), a
major strength of intraskill sequencing (rudimentary,
qualitative, and functional) is its lack of emphasis on
age-appropriate behaviors and focus on delivering instruc-
tion associated with actual instructional needs.

A review of the literature pertaining to the avail-
ability of materials developed with this developmental
approach was conducted. Wessel (1976) has developed an
objective-based curriculum through a task-analysis pro-
cedure in fundamental motor skills, body management skills,
physical fitness, and aquatics. Wessel (1979) has recently
finalized a leisure skill component of the objective-based
system which task-analyzed various leisure skills and games.
Wessel (1980) has also completed a component on preschool

motor skills that are designed as prerequisite or lead-in
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skills to the primary motor skill components developed
earlier.

The State of Michigan (1979) has recently developed
minimal performance objectives in physical education with
the intent of assessing the competence of students in
grades three, six, and nine. These minimal performance
objectives have been generated through task analyzing
motor skills and listing both qualitative and gquantita-
tive aspects of skilled performance levels.

To determine performance criteria in motor skill and
physical fitness assessment, a review of the available
literature for established components was conducted. Lit-
erature pertaining to the fundamental motor skills and
physical fitness skills selected for inclusion in this
study has been reviewed in an attempt to identify basic
skill criteria or elements of mastery to set standards for
performance on both qualitative and quantitative levels.
Figures 3 through i4 present a summary of common qualita-
tive components of the mature pattern of the skills

selected for inclusion in this test. A more detailed review

can be found in Appendix B.

Physical Fitness Parameters and
Common Test Items Used in Assessment

According to the factor analysis studies reported

above (Rarick & Dobbins, 1972; Rarick & Dobbins, 1975;
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A summary of the qualitative components of a mature kick.

Figure 12.
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A summary of the qualitative components of a mature overhand throw.

Figure 13.
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A summary of the Qualitative Components of a Mature Two-lland Strike.

Fiqure 14.



85

Rarick & McQuillan, 1977), the following factor structures
relate to the physical fitness area and exist across
normal, educable, and trainable mentally retarded children:

1. Upper body strength;

2. Flexibility; and

3. Leg-power coordination.

Recently, a joint committee representing the Physical
Fitness, Measurement and Evaluation and Research Councils
of the American Alliance for Health, Physical Education,
Recreation and Dance (AAHPER Joint Committee, 1977)
identified three areas of physiological function that are
related to positive health: 1) cardiorespiratory function,
2) body composition, and 3) abdominal and low back muscu-
loskeletal function.

Based on the above, four parameters were selected to
represent the common factor structures and health-related
fitness areas as defined by the Joint Committee. These
four parameters were: 1) arm and shoulder strength,

2) abdominal strength, 3) trunk and leg flexibility, and
4) -cardiorespiratory endurance.

Literature pertaining to various test batteries used
to measure the four selected parameters was reviewed.
Figures 15 through 18 present a summary of the most common
test items used to measure these parameters. A more

detailed review can be found in Appendix C.
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Perform continuous bent
leg sit-ups for specified
minimal performance cri-
teria based on age and sex
Five quality bent 1leg

Bent leg sit-ups in
sit-ups

30 seconds
One bent leg sit-up

Flexed leg sit-ups

Sit-ups

AAHPERD Health Related
Physical Fitness Test (1979)

>

ARHPER Special Fitness

Test for Mildly Mentally
Retarded Persons (AARHPER,
1976) X

AAHPER Youth Fitness Test
Hunsicker & Reiff, 1976) X

Fitness & Work Capacity
Testing (Sharkey, 1977) X

I CAN (Wessel, 1976) X

Kraus-Weber Minimum Muscu-
lar Fitness Tests (Kraus
& Hirschland, 1954) X

Minimal Performance Ob-
jectives in Physical
Education (Michigan De-
partment of Education,
1979 draft) X

Motor Fitness Test for

the Moderately Mentally
Retarded (Johnson & Londeree,) X
1976

Physical Fitness for the
Mentally Retarded (Hayden,
1964) X

Figure 15. A summary of common test items used to measure abdominal
strength.



lexed arm hang

or time
rhree quality push-ups

Straight arm hang for

It ime

Push-ups in 60 seconds

Aklexed arm hang (females)
pull-ups (males)

|

AAHPER Special Fitness

Test for Mildly Mentally
Retarded Persons (AAHPER|
1976) X

AAHPER Youth Fitness Test
(Hunsicker and Reiff,
1976) X

Fait Physical Fitness
Battery for Mentally
Retarded Children (Fait,
1972) X

Fitness and Work Capacit
Test (Sharkey, 1977) X

I CAN (Wessel, 1976) X \

Minimal Performance
Objectives in Physical
Education (Michigan
Department of Edu- j
cation, 1979 draft) X

Motor Fitness for the
Moderately Mentally
Retarded (Johnson and
Londeree, 1976)

Physical Fitness for the
Mentally Retarded (Hay-
den, 1964) X

Figure 16. A summary of common test items used to measure arm and
shoulder strength.



AAHPERD Health Related
Physical Fitness Test
(AAHPERD, 1979)

AAHPER Special Fitness
test for Mildly Retar-
ded Persons (AAHPER,
1976)

AAHPER Youth Fitness
Test (Hunsicker & Reiff,
1976)

Fait Physical Fitness
Battery for Mentally
Retarded Children
(Fait, 1972)

Fitness and Work Ca-
pacity Testing
(Sharkey, 1977)

I CAN (Wessel, 1976)

Minimal Performance Ob-
jectives in Physical
Education (Michigan
Department of Educa-
tion, 1979 draft)

Motor fitness test for
the Moderately Mentally
Retarded (Johnson &
Londeree, 1976)

Figure 17.
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A summary of common test items used to measure cardiores-
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Sitting, bending,

reaching
Standing floor

Sit and Reach
touch

AAHPERD Health Related
Physical Fitness Test
(1979) X

Frostig Movement Skills
Test Battery (Orpet,
1972) X

I CAN (Wessel, 1976) X

Minimal Performance
Objectives in Physical
Education (Michigan
Department of Education,
1979 draft) X

Motor Fitness Test for
the Moderately Mentally
Retarded (Johnson and
Londeree, 1976) X

Physical Fitness for
the Mentally Retarded
(Hayden, 1964) X

Figure 18. A summary of common test items used to measure trunk and
leg flexibility.
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Summarx

The review of the literature was guided by the objec-
tives of this study: 1) select and standardize criterion-
referenced test items in the physiéal education domain
based on the definition in Public Law 94-142; and
2) develop a set of norms for intellectually normal,
educable mentally impaired and trainable mentally im-
paired students in the age range of 36 months to 155
months. The three major content areas for this chapter
are: 1) criterion-referenced measurement; nondiscriminatory
assessment and evaluation; 2) standardization procedures
for criterion-referenced tests; and 3) motor skill and
physical fitness assessment.

Current attempts to reduce bias in assessment and
placement include the design of new testing procedures,
the use of adaptive behavior scales, the use of criterion-
referenced measures, and the interpretation of assessment
results using local or special group norms. A criterion-
referenced testing and instructional approach facilitates
nondiscriminatory decision-making<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>