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ABSTRAC

The Miller Assessment for Preschoolers was administered o all children
entering the E.C.S. program in St. Albert Schooi District #3 in the spring prior
to their school entry (May, 1939). Results of that screening program and
results of standardized assessment conducted during those children’s grade one
year (1990/91) were amalgamated in order to determine to what extent scores
on the Miller Assessment for Preschoolers were correlated with achievement in
grade one. Standardized assessment follow up measures included the Gates
Reading Readiness Test, the Canadian Test of Basic Skills, and the Gates
MacGinitie Reading Tests.

Correlations between two forms of the Miller Assessment for
Preschoolers and the three outcome measures were calculated. Generally
correlations between MAP scores and achievement scores were weak to moderate.
in some instances the correlations did not reach statistical significance. These
results provide no support for the validity of the MAP as a predictor of
achievement as measured by standardized tests administered throughout the grade
one year. !mplications for the school's screening program include the need for
careful reconsideration of the use of the MAP for this purpose. Practical
implications relate to the need for carefully considered allocation of screening
and assessment resourcss. Implications for further research inciude the need to

develop and evaluate ecologically based models of predicting achievement.
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I. Introduction

For the past two years a Roman Catholic suburban school district in Alberta,
Canada has bsen administering the Miller Assessment for Preschoolers (MAP) to
all children entering its Early Childhood Services (E.C.S.) program. According to
a counsellor at one of the schoois where the MAP is administered, the purpose of
using this instrument has been to identify children with previously undiagnosed
developmental delays (personal communication). Additionally, it has been the
district's goal to use the time taken to administer the MAP as an opportunity to
familiarize themselves with the children entering their program, in order that
appropriate classroom placementis might be made. This is particularly
important as the available E.C.S. programs include both regular kindergarten
programs, and "cluster programs” designea to meet special needs.

Historically, it had been the poiicy in the district to administer the Peabody
Picture Vocabulary Test - Revised (PPVT-R), the Beery Developmental Test of
Visual Motor Integration (VMI), and an informal language assessment to each
child entering kindergarten. Two years ago it was decided that this screening
process should be changed in order to use a single standardized instrument that
would be more predictive of academic difficulties. Several assessment
instrumenis were reviewed, and the MAP was chosen as it appeared to best
address the system's needs. The use of the MAP is intended to identify children
who may develop academic problems.

Due to lack of information concerning progress in school for the children
screened using this instrument, a problem currently exists in assessing the

adequacy of the MAP for fulfilling its intended purpose. The MAP was chosen in



the hope that it would be useful in predicting academic problems. Evaluation of
its use relies, in part, on obtaining an objzctive measure that would describe the
extent to which the MAP fulfills this purpose.

This research is intended to aid in determining if MAP scores are correlated
with achievement scores in order to evaluate that aspect of the information
obtained from the administration of the MAP which is directly pertinent to its
use as a screening instrument in this district. Predictive validity is the main
issue that will be addressed.

The legitimacy of the use of the MAP as a screening instrument in this
district, can be evaluated, in part, through determining if children who do well
on the MAP subsequently maintain adequate academic achievement.
Concomitantly, it is necessary to determine whether children with low scores on
the MAP do have a greater likelihood of experiencing academic delays. As well,
information with respect to the adequacy of the published norms for this district
will aid in more precise identification of the children to be served in special
needs programs.

If the Miller is fulfilling its purpose, then scores on the MAP should predict
scores on subsequent achievement measures at better than chance levels. Thatis,
low scores on the MAP are expected to be associated with lower achievement (as
defined by scores on the Gates MacGinitie Reading Readiness Test, the Canadian
Test of Basic Skills, and the Gates MacGinitie Reading Test), and high MAP scores
should be associated with at least average achievement in grade one. The MAP

assesses a wide range of developmental tasks. Any differences found in its ability



to predict scores across the outcome measures may provide Information that is
relevant to interpreting the constructs that it measures.

Chapter Two of this thesis contains a review of the literature pertaining to
the MAP, and focuses upon its psychometric properties and predictive validity.
For the most part, research conducted with the MAP is described in the revised
manual (Miller, 1988). This research is reviewed here, as is independent
research conducted using the MAP. Test reviews, and comments from cther
sources are zlso included. The literature review is concluded with a statement of
the hypotheses driving the current study.

Chapter Three of the thesis describes the methods and procedures of the
current investigation. This chapter includes an Introduction and a description of
the Nature of the Study. These are followed by descriptions of the Sample,
Instruments, Data Collection, and the Data Analysis procedures. The section
entitled Nature of the Research describes both the archival nature and form of the
data. The section describing the Sample includes a statement explaining the
inclusion criteria for both subjects and data. The Instruments section includes
descriptions of the major standardized measures. This section also describes ihe
school registration form, which was used to confirm demographic information
such as date of birth and health history. The section describing the Data Analysis
provides statistical statements of the hypotheses to be tested, and indicates which
analysis techniques were used. Where appropriate, comments retati..g to the
choice of techniques are also included.

Chapter Four of the thesis provides the results of the analyses conducted.

This information is presented in a tabular or graphic form where appropriate.



Verbal descriptions of the quantitative results are provided, and integrated to
some extent with interpretation of their meaning and implication. More general
or theoretical commentaries with respect to interpretation of results are
raserved for Chapter Five.

Chapter Five completes the text of the thesis. It includes a summary and
discussion of the results, and integrates the results with the issues raised in the
literature review. The limitations of the present study are then described.
Conclusions are then drawn, and the text ends by providing directions for further
research. A list of the References used, and the complete appendices are found
after Chapter Five.

The goal of the research has been to provide: (a) a brief description of the
degree to which the norms of the MAP are adequate for the district's programs,
(b) quaritification of the extent to which the MAP is predicting academic
achiovement in the first year of school, and (c) an indication of whether the MAP
differentially predicts globai achievement or areas of achievement. Thus, the
importance of the study revolves around its ability to provide information that
could be used by the school district as part of an evaluation of current screening
policy. Any such evaluation undertaken by the district would be likely to involve
a broader scope of consideration than can be included in a study of this nature.
Therefore, it is expected that the resuits ensuing from this study would be
incorporated with a variety of other evaluation parameters. This study is limited

to those described above.



Il. Review of the Literature
Introduction

This chapter presents a review of the literature pertaining to the Miller
Assessment for Preschoolers. It includes a review of information pertaining to
the development, norming, and psychometric properties of the MAP, as well as a
review of the research documenting its predictive validity. The problems in the
literature are described and the objectives and hypotheses driving the current
study are then presented.

Test Development and Structure

The MAP is described in its revised manual as an instrument designed to
assess developmental status of children aged two years nine months to five years
eight months, across a range of content. This content includes the motor,
cognitive, and behavioural domains. The goals of the test developer, as stated in
the manual, were to provide a statistically sound assessment procedure to
identify developmentally delayed children, as well as to provide a clinical
framework for identifying areas of strength and weakness and providing possible
avenues for remediation (Miller, 1988).

Acrording to the manual (Miller, 1988) the MAP was developed over a period
of approximately ten years, during which time thousands of children were
assessed and hundreds of items were field tested. After the field tests, which
reduced the number of items, a tryout edition of the MAP was used to reduce the
items still further, to the final 27 included in the current version. Five hundred

and thirty items were actually field tested with a nationwide sample (Miller,
1984).



The MAP yields a total score in the form of a percentile as well as scores on
five Performance Indices. The Performance Indices are purported to assess three
types of developmental abilities. These include Sensory and Motor (measured by
the Foundations and Coordination indices, having 10 and 7 items respectively),
Cognitive (measured by the Verbal and Non-Verbal Indices, having 4 and 5 items
respectively), and Combined (measured by the Complex Tasks index which is
comprised of 4 tasks). Some items are represented in more than one
performance Index. Scores on all 27 items also yield a Total score which is
provided as a percentile at age.

Foundations

Miller (1988) claims that the Foundations index measures neurological 2nd
neuromaturational facets of development. Included in these categories =
measure which attempt to refiect the child's sense of position and movement,
sense of touch, and the development of movements.patterns. The author contends
that "Poor performance on items which sample neurological abilities has been
found to be a significant predictor of iater learning difficulties.” (Miller, 1988,
p. 84). However, Miller does not report the magnitude of such predictive
coefficients, nor the relative value of such measures over more direct measures
of early learning.

The Foundations Index is made up of ten items which attempt to reflect
developmental maturity. Examples of items on the Foundations Index include the
Romberg item which requires the child to stand with feet together and maintain
balance (with eyes closed) for fifteen seconds, the Hand-to-Nose item, which

reflects the child's ability to move the hand in a straight and accurate line while



eyes are closed, and the stereognosis item which requires the child to identify a
shape placed in his or her hand through the sense of touch alone. lany items are
similar to those encountered on neurological screens such as the Quick
Neurological Screening Test (Academic Therapy, 1987)
Coordination

This index purports to measure the physical coordination of motor
movements. Gross and fine motor coordination, as weli as oral motor abilities
are measured. Skills include tongue movements, rapid alternating movemaents
(which requires the child to stamp feet in an alternating pattern), and motor
accuracy (which requires the child to draw a number of short, straight vertical
lines). Again, Miller argues that research has demonstrated that children with
learning problems exhibit deficisncies in these skills. However, although she
refers to empirical evidence for these claims, she does not report specific

statistics supporting these assertions, nor does she describe methodology leading

to these conclusions.

Verbal Index

The Verbal index of the MAP purports to reflect language skills which provide
a measure of language functioning. Only four items are included on this index.
These include a general information item, requiring the student to answer three
questions, sentence repetition and digit repetition tasks which measure short
term memory, and a task which requires th™ child to follow directions. Despite
the fact that Miller cites researchers who state that language impairments

comprise the largest subgroup of learning disabilities, less than twenty percent

of MAP items are included on this scale.



Non-Verbal index

Miller states that research into learning disabilities consistently supports
the connection between non-verbal cognitive dysfunction and school learning
problems. Five non-verbal items are inciuded on this index. They include
measures of visual memory, sequencing, and figure-ground relationships.
Complex Tasks

The complex tasks index consists of items considered by the test author 1o
(eflect a combination of skills. These include puzzles, mazes, and block designs.

Psyel yic Gl teristi f the MAP

Reliability and validity of the MAP are discussed in the manual and have also
been reviewed by a number of independent sources. Miller (1988) reports that
the interrater reliability, the internal reliability, and the test-retest
reliability of the MAP have all been determined. Interrater reliabilities were
Pearson product-moment correlations between pairs of scores obtained by field
supervisors who each tested half of a sample of 20 children and observed the
other half being assessed. Interrater reliabilities for each Performance Index
fell above .97 with the exception of the Coordination Index, the reliability of
which fell at .84. The reliability of the Total MAP was presented as .98. The
author conceded that due to methodologicai aspect of this study the reported
reliabilities may be somewhat inflated. It should also be noted that the sample
size involved was relatively small (N=40, randomly selected from the
standardization sample), and that the examiners in this case were field
supervisors in the standardization of the MAP. Further investigations of results

obtained by examiners with less extensive training and experience, might



provide more accurate estimates of inter-rater reliability under more realistic
field conditions.

Test-retest reliability was established using a sample of 81 children
originally included in the standardization sample. The two administrations took
place 1 to 4 weeks apart. Stability ratios were described as percentages of
children whose scores on the Total MAP and on each of the Performance Indices
remained the same over the two test administration. Retest stability for the Total
MAP was 81%, with Indices' stability ratios ranging from 72% to 91%.
Unfortunately, no other descriptions of the test-retest reliability were provided.
It is unclear as to why Miller chose to report test-retest reliabilities in this
manner. More traditional test-retest reliability studies, providing coefficients
which would be comparable to those provided by other screening measures, would
allow the consumer to make more informed decisions regarding reliability.

Miller states that it can be concluded that the MAP "is quite stable over time”"
(1988, p. 105). However, she does not provide descriptions of psychometric
standards provided by measurement experts nor directly compare the MAP's
characteristics to any such standards in support of this claim.

Internai consistency (referred to by Miller as internal reliability) was
obtained for the Total MAP norming sample by employing the split-half method
and using the Spearman-Brown correction formula. A reliability of .79 was
obtained. Miller does not explain exactly how these reliabilities were calculated.
For example, although she states that reliability estimates were based on "raw

scores" she does not indicate whether items were scored dichotomously,
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trichotomously, or on the basis of the exact number of "sub-items” within each
item.

Sattler (1988) states that “for most tests of cognitive and special abilities, a
reliability coefficient of .80 or higher is generally considered ic be acceptable”
(p.25). Sattler alsc notes that “high reliabilities are especially needed for tests
used for individual assessment.” (p. 25). However, Sattier does not indicate
which estimate of reliability must mest the .80 criteria. In that discussion it is
not stated what is meant by "high" reliabilities that individual assessment
instruments should meet.

Bracken (1987) proposes criteria specifically for preschool measures. He
states that subtests' internal consistencies should be .80 or greater, total test
internal consistency should be .90 or better, and total test stability (test-retest
reliability) should reach .90. Criteria for accaptability must be related to the
meaning of reliability with respect o measurement error. Nunnally (1970)
describes this succinctly:

Measurement error, or unreliability, always (italics added) work to

obscure, or as we say, attenuate any type of scientific fawfulness. Whatever

real lawfulness there is in nature will appear biurred if relatively
unreliable measures are used 1o chart that lawfuiness. When dealing with
predictor tests, this means that to the extent to which the tesi has

measurement error, it cannot do a good job of predicting a criteria. (p.109).

Nunnally presents similar arguments with respect to multiple sources of
error. To the extent that a test score reflects muitiple sources of umreliability

or eiror, it cannot do a good job of predicting criteria. If the correlation is



11

attenuated, the prediction equation (which is directly related to the correlation
coefficient) must also be attenuated. As well, it is true that to the extent to
which the criterion (or outcome) measure is unreliable, the prediction equation
wiil be attenuated. Both sources of unreliability will affect the relationship, and
therefare the equation describing that relationship, between a predictor and
criteria. Therefore, in order to optimize the ability to identify any "real
lawfulness”, by determining the equation which describes such a relationship, it
is important to minimize arror from both sources.

Miller (1988) also reported that an average item-to-test correlation was
determined, and this toco was subjected to the Spearman-Brown correction
formula (which increases the reliability estimate). A reliability estimate of .82
was obtained. The author claims that due to the heterogeneous nature ot the tasks,
these reliability estimates are psychometrically adequate. This is debatable.
Especially with respect to average item to test correlations, it is reasonable 1o
expect higher coefficients, since the average .82 suggesis that either few items
reach much higher correlations to the total test score or that some items have
item-to-test correlations substantially lower than .82, raising questions as to
their usefulness as part of the overall measure.

No internal consistencies for indices were reporied due to the small number
of items within them. Unfortunately, Miller does not address the issue as to
wnether such indices should be reported at all, if they contain too tew items to
allow for internal consistency estimation. Further difficulties with respect to

the index scores reported are addressed in the section of this chapter which

discusses the validity of the MAP.
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Establishing Validit

Miller (1988) documents evidence in support of content, criterion-related
(including concurrent and predictive), and construct related validity. The
relationship of MAP items to theory is supported through a review of the
supporting literature and ihrough a procedure involving expert ratings of the
content validity of the items considered for inclusion. Content specifications by
item are also provided.

Concurrent validity was investigated in part through comparisons with other
standardized instruments. These included the Wechsler Preschool and Primary
Scale of Intelligence (WPPSI), the lllinois Test of Psycholinguistic Abilities
(ITPA), the Southern California Sensory Integration Tests (SCSIT) and the
Denver Developmental Screening Test (DDST). With respect to the first three
instruments, correlations are provided between subtests and/or indices as well
as total test scores. Most reported correlations were weak (e.g. MAP with WPPSI
r=.21 which was not statistically significant), yet Miller interprets evidence of
validity on the basis of statistical significance of some of the reported
correlations. No correlations on any of the concurrent validity measures werg
greater than an absolute value of .45. Even the largest coefficient indicates that
only twenty percent of variance in scores is shared between measures. In fact,
the evidence supplied in the manual for the MAP seems to refute Miller's claims
of concurrent validity of the MAP with the other measures investigated.

it should also be noted that Miller advises caution in interpreting these
results due to the small sample sizes used (N's=30). As the samples are small,

Miller seems to be suggesting that larger samples might have yielded statistically
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significant coefficients. While similar coefficients might well be significant if
the size of the sample was substantially increased, it does not foliow that the
evidence for concurrent validity would be greater. Larger sample sizes would not
in anyway guarantee a greater magnitude of correlation. Thus, if the reported
correlations are in any way accurate reflections of the actual relationship of the
test scores, the variance between the measures overlaps minimally. This would
not change were the coefficients to reach statistical significance purely on the
basis of larger samples, since larger sampies only require a coefficient of less
magnitude in order to be confident that the coefficient was not different from zero
due to chance alone.

With respect to the DDST which is not a standardized measure, Miller reports
the percent of examinees whose categories differed on the relatively similar
categories provided between the two instruments. 28% of the sample (n=30)
were grouped differently. The MAP placed mariy more children in at-risk
categories, which included Yellow (watch carefully) and Red (refer). Miiler
suggests that this study should be interpreted cautiously as it does not
necessarily indicate that the Miller is more accurate at identifying children for
future problems. In fact, it may provide evidence that the MAP over ideniifies in
terms of percentage. That is, since the cutoffs were chosen to identify 25% of
children in the "watch carefully range" Miller may have chosen a cut off score
which identifies too large a proportion of the population. It seems likely that
most schools would find comprehensive diagnostic assessment of 25% of its
incoming E.C.S. population to be financiaily prohibitive. Miller does not

explicitly state that such comprehensive follow up is necessary with all children
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who fall in the "Yellow™ or ‘watch carefully" range, Lut does not provide
alternatives which provide a practical policy for using MAP resuits.

Predictive validity studies have, for the most part, been conducted by the
author of the MAP. As they were obtained Miller published these results in
professional journals. Summaries of research completed prior to publication,
were published in the 1988 revision of the MAP manual. The predictive validity
studies have mainly been based on a four year follow up of 338 children included
in the original standardizaticn of the MAP. Eight standardized assessment
instruments were administsiad. Ratings on six school performance criteria
were obtained. Correlations with standardized instruments ranged from a low of
.21 with the Developmental Test of Visual Motor Integration (Beery) to a high of
50 with the Full Scais Wechsisr Intelligence Scale for Children - Revised
(WISC-R) score. Correlations witls academic achievement measures (Woodcock
Johnson Psychoeducational Battery (WJB)) were .36, .38, and .35 respectively
for Reading, Math, and Written Language. Correlations with School Performance
Criteria ranged from a low of .17 with report card math grades to a high of .24
with special class placement and report card language grades. Despite these low
correlations, a t-test comparing the mean Total MAP scores for "Problem” and
"No-problem” children on each of the six school related criteria indicated that
the problem group obtained significantly lower Total MAP scores.

Miller argues that the statistically significant correlations between MAP
results and outcome measures provide evidence of validity. In fact, even the
highest of these correlation (.50) indicates that only 25 percent of the variance

amongst scores is shared between these measures. in terms of the practical
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usefulness of this degree of correlation for predicting academic performance on
the basis of MAP scores, there is litlle to recommend such a procedure on the
basis of these predictive validity coefficients.

Additional examinations of the MAP's predictive validity were conducted by
detailing classification accuracy between the MAP 7otal score and the outcome
measures, using both the 5th and 25th age related percentile cut-off points
suggested for the MAP. Overall Percent agreements with the outcome measures
ranged from 82.25% to 92.60% using the S5th percentile cut-offs, and from
73.37% to 78.11% when using the 25th percentile cut-off.

Miller attempted to demonstrate construct validity of the MAP through factor
analysis, item-age trends, correlations amongst items, correlations between
indices and total score, and by examining the rate of correctly identifying pre-
categorized problem children. Although Miller states that there is evidence for
factorial validity of the subgroupings (indices), in fact the factor analysis
indicates that some items from three of the Indices (Coordination, Verbal, Non-
verbal) group together, while the other indices do not show patterns of items
loading on corresponding factors.

The Factor Analysis which Miller reports (1988) yielded six factors, in
contrast to the five indices which are used in scoring the MAP. Although validity
for the three indices mentioned may have been obtained, Miller concedes that the
Foundations Index and the Complex Tasks Index items do not appear to measure a
single domain of behaviour. Rather, they seem to represent a variety of skills or
developmental tasks. As Miller notes, this suggests that for these two Indices at

least, no singular construct has been identified or validated. As for the three
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factors identified which did not match any of Miller's performance indices,
Miller makes no attempt to interpret their structures or the constructs
reflected. Additionally, it should be noted that many of the factor loadings
reported were below .50, suggesting that the factors identified with the Varimax
rotations are not being measured in a refined manner by the MAP items which do
load on them. The exceptions are the factor loadings for three items on the Verbal
factor which load .61, .61, and .69 respectively. Interestingly however, the
"block designs” item also loads on this factor, suggesting that a factor more
similar to a general intellectual factor may be the underlying dimension.

Miller describes the construct validity as being supported by the item age
trends evidenced on several items of the MAP. Miller states that each MAP item
discriminates between various age levels. It should be noted however, that
Miller is not clear as to how this provides evidence of construct related validity.
The scoring rules were based on the abilities of children at different ages to
complete task requirements. If Miller is stating that because children improve
with age there is evidence that a specific developmental construct is being
measured, then her argument is based on circular reasoning if in fact she
designed scoring criteria solely on this basis, rather than on task analysis or
task characteristics.

Correlations between items and Total MAP scores ranged from a low of .20 to
a high of .50. Performance Index scores were also correlated with Total MAP
scores. These correlations ranged from a low of .65 to a high of .78. In a study of
MAP scores of children already identified as having pre-academic problems,

75% of children obtained Total scores in either the Yellow (watch carefully)



17

range, or the Red (definite concern) range. When the top four age groups were
considered apart from the two youngest groups, the rate rose to 84%. Although
Miller describes this as evidence of the MAP's validity, careful evaluation of
these figures reveals that even if a district referred or programmed for all
children below the 25th percentile on the MAP, one in four children who have
pre-academic problems would be missed.

According to Miller "Studies of the MAP indicate that this instrument is both
reliable and valid. Examiners should feel confident that the MAP Total score is an
accurate measure of a child's true level of ability.” (1988, p.123). However,
these assertions appear dubious at best, when the evidence presented is examined
from a different perspective than that of the test's author.

BReviews and Research using the MAP

A search of published literature (to June 1991) indicated that little research
regarding the use of the MAP has been published in professional journals. Miller
is associated with each of the research articles relating to data with respect to
predictive validity of the MAP. These studies have also been reported in the
1988 revision of the manual for the MAP and have been described above.

The most recent reference to the MAP in a search of psychological literature
was to a Canadian study conducted by Daniels and Bressler in 1990. These
authors acknowledged the lack of studies additional to those required for test
publication. In the literature review they refer to two unpublished research
studies which "provide preliminary support for the MAP's ability to
differentiate between academic ‘problem' and ‘'no problem' chiidren and support

for the 5% and 25% cutoff points.” (sic) ( Cohn, 1986, and Lemerand, 1985
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cited in Daniels and Bressler, 1980, p. 49) Daniels and Bressler discuss the
need for validity studies with referred populations as they note that the MAP is in
wide use among occupational therapists in British Columbia. They conducted a
study analyzing MAP results of 95 subjects referred to the Occupational therapy
department in a Children's hospital. Subjects were grouped according to
diagnosis including, speech-language problems, output problems, speech-
language output problems, developmental delay, psychiatric diagnosis, or no
diagnosis.

One way ANOVA's were performed on total and index scores (in the form of
percentiles) and mean differences between groups were noted. The authors
provide evidence which suggests that MAP scores do differentiate between the
diagnosed and undiagnosed groups. The authors state that this provides
preliminary evidence in support of the use of the MAP with developmentally
delayed referred populations. However, they are cautious in their interpretation
and note that further research is needed before professionals can be confident of
the validity of using the MAP in a clinical setting.

It should also be noted that the authors only report that the children were
referred, demographic information was recorded and the children were routinely
given the MAP. They indicate that the child's *medical/developmental diagnosis”
was also recorded. However, it is unclear from the authors' report if in fact the
diagnosis was completely independent of the results of the MAP (e.g. made by a
clinician unfamiliar with the MAP results for the child). If the diagnosis was
made in part on the basis of MAP scores and/or patterns of scores, group

differences amongst scores and patterns would be expected, and the results may
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provide minimal added information with respect to the validity of the use of the
MAP for making such diagnoses or any other use with the population to which
these authors intended to generalize their results.

Four review articles which discuss standards for screening instruments
included descriptions of the MAP, and provided critical analysis of its use as an
assessment instrument in various capacities. Padget (1985) reviewed the MAP,
describing its standardization, reliability and validity, as well as the
organization, materials and administration, scoring, and interpretation
guidelines. Padget concluded that "While the MAP consists of well designed and
carefully standardized items, its overwhelming preponderance of visual-motor
tasks greatly minimizes its usefulness in screening for possible learning
problems.” (1985, p. 188). This conclusion is based on the author's argument
that current research indicates that most children who experience academic
delays or leaming disabilities are affected by language based problems and not by
visual-motor problems. Thus, this author presents a theoretical argument
against the use of the MAP but does not provide research evidence that the MAP is
not useful in identifying pre-academic problems.

In contrast t= the opinion of Padget (1985), Slaton (1985) suggests that
"Used appropriately and interpreted with caution the Miller Assessment for
Preschoolers may prove to be our most valuable tool for identifying children
with pre-academic or school related problems.” (p. 70). This conclusion
appears t¢ be based on a review of the psychometric properties of the MAP and
the assertion that the MAP identifies children as being at risk who tend to do well

on traditiona! developmental assessments. These traditional developmental
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assessments have failed in the past to be sensitive to mild or moderate
disabilities. No data to support Slaton's (1985) assertion is provided, although
it is assumed this is an interpretation of the reliability and validity statistics
provided in the test manual. Siaton does not engage in a critical analysis of the
psychometric properties of the MAP, but rather appears to accept Miller's
interpretations of the MAP's psychometric characteristics.

Bracken (1987) reviewed ten preschool assessment instruments using seven
main psychometric criteria. Criticisms with respect to the MAP included lack of
subtest reliabilities, inadequate total test reliability (when compared to the .80
level expected for diagnostic purposes and .80 expected for screening purposes),
and the lack of available data to evaluate many of the other psychometric criteria.
Overall, Bracken's analysis allows the reader a new perspective and
interpretation of the MAP's psychometric properties. It suggests much greater
caution with respect to the use of the MAP than that provided either by Miller or
some other reviewers.

Scores on the Miller Assessment for Preschoolers (MAP) have been compared
with those on the Peabody Developmental Motor Scales (PDMS) by Provost,
Harris, Ross, and Michnal (1988). Weak to moderate correlations were
obtained. Although the PDMS Fine Motor Scale identified the most children as
delayed, the MAP identified some chiidren as delayad who were not identified by
the PDMS (and vice versa). The authors suggest that they have obtained support
for theories which state that appropriate tactile abilities (as measured by the

MAP) are necessary for normal fine motor development. Since the authors
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expect these skills to be important for school success, there is some support for
the content validity of the MAP as a preschool screening measure.
Problems in the Literature

The main problems in the literature are with respect to the dearth of
published research in which the test's author is not involved, especially with
respect to predictive validity. As well, the absence of Canadian studies (to date)
limits the available knowledge upon which to base the use of the MAP in a
Canadian population. It appears that no Canadian studies which have addressed the
use of the MAP have been published in research journals. No Canadian norms are
available and it is not possible to determine without local studies the validity of
using this instrument. Although there have been some results which could be
considered encouraging with respect to predictive validity, these results need to
be replicated locally if the school district is to be confident about the use of this
instrument. In addition to these problems with research conducted since the
publication of the MAP, there are a number of problems with the reliability and
validity information reported in the portion of test manual which describes the
development and standardization of the instrument. The discussion included here
will also address these issues.

The current investigation was aimed at addressing the need for the school
district in question to determine if scores on the the Miller Assessment for
Preschooler's are related to future academic success. Since the main goals of the
screening procedure are to identify children who would be predicted to

experience academic difficulty, the extent to which scores on the MAP correlate
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with scores on academic achievement instruments, is the main questicn of
interest. Thus, the investigation had the following objectives.
Objecti
The objectives of the investigation were to:
1. Determine if there are significant correlations between scores on the Miller
Assessment for Preschoolers (administered prior to kindergarten entrance) and
scores on academic readiness and achievement measures (obtained in grade one).
5. Determine if lower scores on the MAP are differentially associated with
outcome measure scores. That is, the objective is to determine if there is a
different correlation with outcome measure Scores when subgroups of MAP
scores (e.g., low, middle, and high) are considered.
These objectives lead to the following research questicns
Statement of Research Questions
1. lIs there a significant correlation between scores on the Miller Assessment for
Preschooler's administered prior to kindergarten entrance and scores on the
Gates MacGinitie Reading Readinass measure administered at the beginning of
grade one?
2. Is there a significant correlation between scores on the Miller Assessment for
Preschooler's administered prior to kindergarten entrance and scores on the
Canadian Test of Basic Skills administered at in the middle of grade one?
3. Is there a significant correlation between scores On the Miller Assessment for
Preschooler's administered prior to kindergarten entrance and scores on the

Gates R ding Tests administered at the end of grade one?
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The Miller has a positively skewed distribution and is not intended to
discriminate between average and above average subjects. Therefore, it seems
possible that even if the MAP scores do not correlate with outcome measure
scores for the group as a whole, scores for children scoring in the low range on
the MAP may correlate more strongly with scores on the outcome measures, than
they will for children scoring in the middle or high range on the MAP. This
conjecture leads to the following further research questions.

4. Do low scores on the MAP correlate more highly with Gates MacGinitie
Reading Readiness Test scores than middle range or high scores?

5. Do low scores on the MAP correlate more highly with Canadian Test of Basic
Skills scores than middle range or high scores?

6. Do Low scores on the MAP correlate more highly with Gates MacGinitie

Reading Test scores than middle range or high scores?
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ill. Methods and Procedures
Intre uction

This section will outline the components of the current study including the
nature of the study, sample, instruments, data collection, and analysis
procedures.

Nature of the Study

The current investigation is based on the amalgamation of archival data
already collected by the school district for other purposes. Thus, it involves a
retrospective view of data whose analysis was not preplanned for the purpose of
this research. The limitations and benefits resuiting from the design are
discussed in chapter five of this thesis. The investigator was interested in
pursuing analysis of the available data that would provide information with
respect to the goals described in chapter one. That is, information which would
help in evaluating the degree to which the MAP is fulfilling its stated purpose.

Permission was granted directly from the school district to access the data
kept in student records. Since the data were archival in nature, was already held
by the district, and was to be amalgamated in a manner which ensured anonymity
of the children in question, only the consent of the school district (through the
director of siudent services) was necessary.

‘<he data were amalgamated in two stages. Data from the Miller Assessment
for Preschoolers were obtained by reviewing records for student's enrolled in
grade one during the 1980/91 school year. Data from all achievement measures
were obtained by reviewing the same school records at the end of the grade one

year, when all such results had been recorded.
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Given the nature of the data, and the manner in which they were amalgamated,
the research design of the current investigation is purely correlational. The
degree of association between scores on the standardized measures in question is
the major factor of interest. No causative generalizations are implied, nor
intended. The sampling method allows for some generalizations o be made with
respect to children typically included in the school district in question.
Generalizations to any other popuiation are tentative, and should only be made
with due consideration and caution.

Sample
Selection Procedure

All parents registering childien in Early Childhood Services (ECS) programs
in the 1989/90 school year were informed that a screening procedure was being
instituted, and their participation was requested. Parents brought their chiidren
to the school in May or June of 1989 and the MAP was administered. Some
students not screened during May or June were administered the MAP in early
September. Thus, the vast majority of children enroiled in Kindergarten were
included in the screening procedure. Subsequent to the MAP administration
children were enrolled in E.C.S. grograms in September of 1989. Six French
Immersion programs and 10 English programs (including the "cluster
programs”) were run from September 1989 to June of 1990.

Rescription

The children included in this screening procedure ranged in age from

approximately four years three months to five years three months at the time of

the initial screening procedure. Thus, two levels of the MAP were administered.
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These were the four years three months to four years eight months form (MAP
IV), and the four year nine months to five year two months form (MAP V). As
only these two forms were used, there were occasional occurrences of a child
older or younger than these ages who was administered the form most closely
matching his or her age. In these cases the subject was excluded from the data
analysis. Thus, two groups of children were examined.

It is likely that the sample represents a variety of socioeconomic conditions
reflecting distribution of income and occupations typical for an middle to upper
middle class suburban community. However, confirmation of this supposition
could not be obtained from the available information. Of the children for whom
MAP scores were analysed for the purpose of this study, 83.2% of children had at
least one parent who stated on the school registration form that they are Roman
Catholic. 16.8% of mothers reported other Christian affiliations, while 8.1% of
mothers reported that they had no religious affiliations or left the item blank.
Three of the mothers (1.5%) indicated other reiigious affiliations. 22.3% of
fathers reported other Christian affiiiations, while 19.3% reported that they had
no religious affiliation or left the item blank. One father reported a non-
Christian faith, accounting for approximately .5% of the sample of children on
whom the MAP data were analysed.

Although it was expected that the distribution of males and females would be
approximately equal, 55% of the sample on whom MAP data were collected was
male, and 45% were female. No explanations for this disproportion was
forthcoming. For reasons not immediately explainable more children in the

upper age range than in the lower age range were assessed. The school counsellor



27

suggested that parents may be more willing to keep their children at home for an
extra year if any difficulties are suspected. This artifact may also be explained,
in part, by the fact that there were children already enrolied in Kindergarten,
who were going to repeat. Some of these children were included in the screening
and were in the upper age group. Determining reasons for the disproportionate
age distribution is a fruitful area for further investigation.

Numbers

According to the counsellor at the school where the MAP was administered,
approximately 280 children participated in the screening procedure. As
previously described, almost all children entering kindergarten in September of
1989 were screened using the MAP. Al children who were screened, and who
subsequently remained in the school district throughout the 1989/90 and
1990/91 school years, were included. As noted, the MAP data were obtained by
reviewing the records of every grade one student in the district. Demographic
information was collected on each grade cne chiid for whom a school registration
form was found in the cumulative file, and MAP results, when present, were also
recorded.

Data were collected on 345 students, 248 of whom had been administered the
MAP. A count of children included on the last class lists indicated that 124
children were enrolled in the French Immersion program and 200 children were
enrolled in the English program, during the 1989/1990 school year. This
yielded a total enroliment of 324 in the E.C.S. program Thus, MAP data were
obtained for this study on approximately 77% of children enrolled in

Kindergarten in the district during the 1989/1990 school year. Follow up data
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were obtained on all grade one children enrolled in English language programs in
the 1990/91 school year. 197 of those were children on whom the MAP scores
had also been obtained (using the appropriate MAP form).

When MAP data were not available, several possible situations explained the
tack. First, the grade one student may have enrolled in the schoo! district after
the screening had been accomplished (e.g., after the beginning of the kindergarten
year, or any time before or during grade one. Second, the child may have been
repeating grade one. in this case, any available pre-kindergarten screening
would have been gathered using the old assessment instruments. Third, the child
may have repeated kindergarten and not been included in the screening
procedure, as the teachers already had a good understanding of his or her skills
or developmental level. (Of the children whose MAP data were analysed 3.6
percent had repeated kindergarten, but had been included in the screening
process. It was not known exactly how many children were repeating at the time
of the initial screening but did not participate). Fourth, the child may have been
invited to participate in the screening process and, for any number of reasons,
the parent(s) declined having their child screened.

For the 23 percent of children enrolled in kindergarten for whom no MAP
data were available, a number of additional explanations are possible. First, the
child (for reasons suggested above) may not have been included in the screening
procedures. Second, children enrolled in kindergarten in the school district may
have moved from the district either before enrolling in grade one or during grade
one before the data collection took place. Thus, the 77% of children for whom

MAP data were available, represent children who were enrolled in kindergarten
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and grade one in the same school district. Thus, generalizability is raestricted to
the proportion of students who remain in the school district over their first two
years of school.

Of the 248 children for whom MAP data were available, complete data using
the appropriate form for the child's age were collected on 197. 80 of these
children had been administered the MAP IV and were therefore between the ages
of four years three months and four years eight months. 117 children were
appropriately screened using MAP V, and were therefore between the ages of four
years nine months and five years two months.

Follow up achievement data were obtained on all children enrolled in English
language grade one programs. Since children enrolled in French language
programs were not administered any standardized achievement instruments, No
follow up data were obtained. Of the children whose files were reviewed at the
eng of the grade one year, MAP data (from appropriate test forms) were
available on 115 of the children who had Gates MacGinitie Reading Readiness test
scores recorded, 109 of the children who had Canadian Test of Basic Skills test
scores recorded, and 124 of the children who had Gates MacGinitie Reading Test

scores recorded.

Instruments
Names

The following four instruments were administered to the sample previously
described: The Miller Assessment for Preschoolers (MAP) developed by Miller
(1985), the Gates MacGinitie Grade One Readiness Test (Gates Readiness)

(Teachers College Press, 1966), the Tanadian Test of Basic Skills (CTBS)
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(Nelson Canada Limited, 1981), and the Gates MacGinitie Reading Test (Gates
MacGinitie) (Nelson Canada Limited, 1980) (Level A, Form 1). These outcome
measures represent the achievement measures used in the school district's
assessment policy. Given that these are the measures actually used by the school
board to monitor the progress of their students, they are the most appropriate
outcome measures for this study.

Purpose

For the purpose of this study, the MAP scores will be considered an
independent variable while the scores from the outcome measures will be
considered dependent variables. However, since the analysis to be undertaken is
correlational, this distinction is made solely to delineate the temporal
relationship between the variables. That is, scores from the MAP precede in
time the scores from the follow-up measures. As previously described the
purposes of the outcome measures are o estimate reading readiness skKills, and
academic achievement.

Mﬂﬁﬂmm[ﬁ-

The Miller Assessment for Preschoolers is a standardized test being used as a
screening instrument in the hopes that the scores which it yields will be
predictive of future academic achievement. Thus, to the extent that it predicts
achievement there should be a correlation between scores obtained on the MAP
prior to kindergarten, and scores on achievement measures administered in grade

one.
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Gates MacGinitie Reading Read Test.

This instrument is designed to measure the skills considered prerequisite to
the reading process. Thus, it represents an intermediate level of assessment,
between the early screening which examines a variety of developmental tasks,
and the achievement measures which examine academic skills directly. The Gates
Readiness is made up of seven subtests and yields one Readiness Standard Score,
as well as stanine scores for each of the subtests. The subtests are labeled, and
purportedly measure, Listening Comprehension, Auditory Discrimination, Visual
Discrimination, Following Directions, Letter Recognition, Visual Motor
Coordination, and Auditory Biending. Stanine scores from each subtest are
weighted according to he formula provided by the publisher and an overall
Readiness standard score is derived. This may also be reported as a percentile.

c lian Test of Basic Skills.

The Canadian Test of Basic Skills is a widely used assessment instrument
which provides estimates of achievement across a number of academic r&aims.
On the form used with grade one children in this study, (Form S, Level 6), the
following subtests are included: (a) Listening, (b) Vocabulary, (c) Word
Analysis, (d) Reading, {e) Language, and (f) Mathematics. This test also yields
a Composite Score, reported as a grade equivalent, or as a percentile.

The Gates Reading Test measures reading achievement with respect to both
Vocabulary and Comprehension. These two subtest scores yield a total standard

score in the form of a T-score which may also be reported as a percentile. Thus,
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its purpose is to provide a measure of reading achievement which considers both
of 1hese facets of reading and simultaneously provides one overall score.

This section will describe the reliability and validity of each of the outcome
measures. Each have unique strengths and weaknesses as outcome measures of
achievement for this sample. These will be further discussed in the chapter five
of the thesis where they impact the interpretation of the results of this study.
Since the psychometric properties of the MAP have been discussed in detail in the
chapter two, they are only briefly summarized in this section.

Miller Assessment for Preschoolers.

As noted in chapter two, the MAP manual reports an interrater reliability
coefficient of .98 for the Total MAP score. internal reliability estimates ranged
from .79 to .82, which the author claimed to be reasonable "since the behavior
sampled in the MAP is heterogeneous across motor and cognitive domains”
(Miller, 1988, p. 106). Test-retest stability was reported in the form of
stability ratios which indicate the percent agreement of overall classification
across test administrations. 81% of children retested fell in the same
classification category on both administrations. Content, criteria (concurrent
and predictive), and construct validity of the MAP was described by Miller
(1988). The reader may refer to chapter two for a complete discussion of these
aspects of the MAP.

cates MacGinitie Reading Readiness Test

The teacher's manual for the Gates Readiness test states that the norms have

been based on a nationwide (United States) sample, stratified on the basis of
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geographic location, size, and socioeconomic !evel. No reliability or validity
coefficients are provided in the Teacher's Manual. The technical manual reports
subtest reliabilities but no total test reliability. Reliabilities for each subtest at
each grade level were calculated using the KR-20 reliability coefficient. Median
reliabilities ranged from a low of .63 for the auditory blending subtest, to a high
of .87 for the visual discrimination subtest.

The technical manual also reports information concerning the validity of the
Gates Readiness test as a predictor of Gates Reading Test scores. Readiness scores

correlated at a level of only .26 with Reading Vocabulary scores, and .55 with

Reading Comprehensior.

The Canadian Test of Basic Skills (Level 6, Form 5) was adapted from
materiais originally developed in the United States. In the early 1960's the
Canadian project was begun at the University of Calgary. Earlier versions of
Canadian forms were published in 1966, 1872, and 1974. Form 5, used in this
study, was published in 1982 by Nelson Canada Ltd. Norms were based cn a
1980 Canadian standardization. The normative group consisted of approximately
3200 pupils at each grade level. These pupils were sampled from schools in
which English was the main language of instruction, and which was
representative of all provinces and school sizes (King, 1982).

The Teacher's Manual for the CTBS (King. 1982) reports internai
consistency reliability coefficients ranging from .75 to .92 for subtests across
the different grade levels. All composite score internal reliabilities are reported

to be above .90. The Manual for Administrators, Supervisors and Counsellors
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provides more detailed descriptions of the K-R 20 internal consistency
coefficients for form 6 (K-R 20 coefficients are reliability coefficients which
reflect homogeneity of dichotomously scored items within a test (Sattler,
1988)). These range from .64 for the Vocabulary subtest to a high of .93 for the
Composite score. The high internal consistency of the composite measure is
evidence of adequate reliability of the CTBS as an outcome measure in the current
study.

Evidence of validity is described in the Teacher's Manual as being based on
many years of research in curriculum, measure “ent, and test interpretation.
Furthermore, item selection was based on both empirical evidence of validity and
judgements of a wide varisty of curriculum experts. Evaluation by members of
various ethnic groups were also included in item evaluation.

The Teacher's manual for the Gates MacGinitie Reading Tests (Gates)
(MacGinitie, 1980) describes the norming, reliability, and validity for the
range of Gates MacGinitie Reading Tests. The Gates was normed on between 300
and 4500 children at each grade level. Students from all provinces and
territories were included in the norm group. Each province or territory was
proportionally represented with respect to population figures. In general, the
sample within each province was stratified on the basis of city size, population,
and type of school board (i.e., either public or separate).

Reliability for each form was determined using the Kuder-Richardson 20
formula, which provides a measure of internal consistency. These reliabilities

were based on data from the Canadian Standardization sample. Separate
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reliabilities are reported for both Vocabulary and Comprehension subtests. For
level A the reliability of the Vocabulary subtest is reported to be .91 and for the
Comprehension subtest, it is .92. Generally speaking reliabilities above .80 are
considered adequate for group achievement tests, while reliabilities of at least
.90 are expected for composite scores being used for placement purposes
(Bracken, 1987).

Validity of the Gates is described in the Teacher's manual as it relates to
curriculum content being assessed, and the representativeness of the items when
compared to teacher expectations for reading skills. Users are encouraged to
examine the tests and to determine if in fact the content retlects that emphasized
and taught in their curriculum. No empirical research establishing the validity
of the test is reported in this manual.

Scoring or Marking Procedures

Scoring and marking procedures for each of the instruments were reported to
have followed the published standardized administration requirements. No
deviations from these criteria were reported by the teachers administering the
tests. Teachers recorded either total raw scores or normative scores such as
grade equivalents or percentiles. For each outcome measure the normative form
chosen was either recorded already or was derived from the information recorded

by teachess and the tables provided in the manuals.

Administration Ti | Conditi
Miller Assessment for Preschoolers. The Miller Assessment for
Preschoolers was administered in ECS classrooms at the school which all

ki “ergarten children in the district attended. The MAP was administered by
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teachers trained in its use. The school counsellor and an occupational therapist
received training in the use of the MAP directly from the instrument's developer,
Lucy Jane Milier. Teachers were then trained in a workshop format by these
individuals, using a videotape prepared by the tests developers. Practise tests
were given under supervision and individual tutoring was provided.
Administration conditions fulfilled requirements stated in the test manual.
Each child was brought to the school, usually by one or both parents, and was
introduced to the examiner. A half hour play period was provided and then the
MAP was administered by regular classroom kindergarten teachers. The actual
administration time for the MAP varied somewhat, although for the most part the
assessment took approximately thirty to forty minutes.
Wwdum_aﬁadmﬁ&&leﬁ The Gates MacGinitie Reading
Readiness Test was administered by classroom teachers, in October of 1990,
when most of the children had proceeded te grade one . According to the manual
administration of this test takes approximately 120 minutes and can best be
accomplished over 4 sessions spread over two different testing dates. As far as
can be ascertained ng conditions were adequate. No teachers reported
departures from standardized administrations or invalid testing conditions.
canadian Test of Basic Skills. in February of 1991, when most of the
children involved in the MAP screening were half way through their grade one
year, the Canadian Test of Basic Skills was administered. According to the manual
for this instrument, the entire administration takes approximately 205 minutes
to administer. This time is comprised of 170 minutes of actual working time.

Ideally this administration is completed in eight sessions spread over 5 testing
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dates. Teachers were asked to make note of any administration irregularities or

adverse testing conditions. None were reported.

Gates MacGinitie Reading Tests. The Gates MacGinitie Reading Tests were
administered in May of 1991, toward the end of the grade one year. Thus, results
of this instrument yield an outcome measure approximately two years later than
the original screening. The manual for this test suggests that the administration
is best accomplished over 2 sessions and takes approximately 90 minutes, of
which 55 minutes is actual testing time. the remaining time is for distribution
of materials, instructions, and practice items.

Data Collection and Recording
This section describes the methods used to aggregate the data for each child
included in the siudy. For the most part it describes how the data on each student
were accessed from various sources. The data were aggregated in two separate
phases. First, the MAP data and school registration information were collected.

Then, data from the follow up measures were aggregated. These two procedures

are described separately in this section.

The researcher began this procedure by identifying the information of interest
contained in each student record. The district has a policy of retaining in
records: {(a) the MAP protocol, (b) a checklist completed by the parents, and (c)
the school registration form. MAP data were recorded directly from the test
protocol, including item scores and total scores.

it was decided that the most detailed demographic information could be

obtained from the standard registration form. Thus, the researcher set up a data
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coding format which allowed this information to be coded from the registration
form, directly to a data coding sheet. The data were then transferred directly to a
mainframe computer system by data entry personnel.

The demographic information obtained included: (a) date of birth,
(b) parents' employment status (coded dichotomously as employed or not
employed, for both mother and father), (c) parents' religious affiliation (coded
as Roman Catholic, Christian - not Roman Catholic, Other, including any other
stated affiliation, or None, including those who left the space blank or explicitly
stated that they had no affiliation), (d) languages spoken at home (coded to allow
for delineation of English, French, Other, and any combination of these), (e)
number of siblings, coded to record gender and whether or not the siblings were
older or younger, and (f) health and social history (coded to allow for each listed
health history answer to be recorded as yes, no, or missing).

Quicome Measures. At the end of the school year, teachers had amalgamated
the results of standardized assessmenis conducted over the year, or had placed
these results in students cumulative files. Thus, the investigator went to each
school and recorded birth date, gender, and student I.D. information (so results
could be matched to MAP resulits), as well as the assessment results. Outcome
measure results were then matched with MAP data; a unique 1.D. number was
assigned; the alphanumeric code was then dropped from the data set. Thus, the

final data set contained no identifying information.
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Data Analysis

Questions to be answered

1. What is the relationship between the scores on each of these measures? Are
any associations between MAP scores and outcome measure Scores
statistically significant? Are the scores on the MAP predictive of scores on
each of the standardized assessment outcome measures?

2. If the relationship between MAP scores and outcome measure scores is
examined separately for groups with High, Medium, and Low performance on
the MAP, are there differences between the correlations of the scores. That
is, is the MAP a better predictor of achievement for the children in the lower
third of the sample than it is for children in the middle, or upper thirds?
Statistical Techni to be Emploved.
in order to answer the questions regarding the associations between MAP

scores and outcome measures, Pearson Product Moment Correiations were

calculated. Separate correlations were calculated for each of the forms of the

MAP (MAP IV and MAP V). Thus, initially six correlation coefficients were

calculated (two for each of three outcome measures). These coefficients were

considered statistically significant if the probability of finding such a correlation
by chance, was less than .05 (i.e., alpha </= .05). The amount of variance in

-outcome measure scores accounted for by variance on the MAP was estimated by

calculating the square of the correlation coefficient.

In order to answer question number two above, the data were examined in
order to determine how best to divide the MAP scores into High, Medium, and Low

groups. Since the goal was to identify groups which might exhibit differing
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levels of association to the outcome measure, a decision was made to use a
proportion of children scoring below the mean and an approximately equivalent
proportion of children scoring above the mean, whilst simultaneously producing
a middle group. This procedure was predicted to create groups where differences
in the association amongst screening and outcome measure Scores would be
identifiable. That is, if the associations are stronger in the extremes of the
group, or in the middle, any such variations would be identifiable. Raw score
cutoffs for each Level (IV and V) of the MAP were determined which would
identify approximately the lower and upper quarter to third of children on whom
data were available for each outcome measure. Using the same cutoff score each
time allows for consistency in interpretation of each analysis. However, this
yielded somewhat different subsample sizes and proportions for each of the
analyses. As well, due to differences in the distributions of scores between the
MAP IV and the MAP V, different cutoff scores were used for the two instruments.

Since the data were in the form of raw scores on the MAP and in the form of
standard scores on the outcome measures, all instruments yielded interval level
scores. This allowed for Pearson Product Moment correlations to be computed
and compared. Correlation coefficients for the three groups were calculated and
when appropriate compared using the Fisher' z test. This technique allows the
researcher to test for statistically significant differences between two
correlation coefficients. Results were considered significant if the size of the
difference was unlikely to have occurred by chance alone. Differences which

occur less than .05 of the time by chance alone were considered sig..ificant (i.e.,

alpha </= .05).
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IV. Results

introduction
This chapter will describe the results of the empirical data analysis.
Results for each outcome measure instrument will be examined individually, in
the order in which the instruments were administered throughout the grade one
year. This corresponds to the prediction interval from shortest 1o longest. Thus,
the analyses relating to the Gates MacGinitie Reading Readiness Test are presented
first, followed by those for the Canadian Test of Basic Skills, and finally by those
related to the Gates MacGinitie Reading Tests. Within each section the results are
presented separately for the two age groups. That is, results are presented first
for the younger children, assessed using Form 1V of the MAP, followed by those

for the older children, assessed using Form V of the MAP.

Table 4.1 presents the resuits of all the analyses to be described in the
balance of this chapter. Correlations between each MAP form and each outcome
measure are presented with and without outliers. These are discussed in the

order described in the following sections of chapter four.
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Readiness

Readiness

Total Sample

Total Sample

with outlier 32" with outlier 40"
without outlier .20 without outlier 32"
Low Group Low Group
with outiier .58" with outlier .48*
without outlier .40 without outlier .34
Medium Group -.11 Medium Group .22
High Group 47" High Group .13
C1BS CT8S
Total Sample Total Sample
with outlier 43" with outlier N/A
without outlier 29* without outlier .39*
Low Group Low Giroup
with outlier .35 with outlier N/A
without outlier -.09 without outlier .38°
Medium Group 21 Medium Group .33
High Group .20 High Group -33
Gates Reading Gates Reading
Total Sample Total Sample
with outlier .13 with outlier 21"
without outlier .09 without outlier 22"
Low Group Low Group
with outlier .44 with outlier .14
without outlier -.08 without outlier .05
Medium Group .11 Medium Group -.07
High Group -.08 High Group .27

Note. All reported correlat
* denotes significant at alpha=.05

ions are Pearson Product Moment coefficients
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Form V.

Readiness Standard Scores were available for 41 of the 80 children on
whom MAP Form IV data were appropriately recorded. Since approximately 40%
of the original group administered the MAP went into French Immersion grade
one programs, it is likely that this figure represents approximately 85% of the
children for whom follow up data were expected. A Pearson Product Moment
Correlation coefficient of 0.32 was calculated. This describes a weak but
statistically significant (alpha=.02) relationship between scores on the MAP and
the overall Readiness Standard Scores (RSS). It also indicates that ten percent of
the variance in RSS is explained by variation in the scores on the MAP
(0.322=0.10).

Upon examination of the scatterplot of the scores, the size of this
correlation coefficient appeared to be substantially affected by the presence of
one outlier. This subject's score on the MAP IV was more than one standard
deviation lower than the next lowest score in the sample. Thus, since it was
possible that the score represented any number of possible measurement errors,
or the subject was not actually part of the population of interest, the correlation
was recalculated in the absence of this data point. Removing the outlier yielded a
Pearson Product Moment correlation of .20. which was not statistically
significant and may have occurred by chance in the absence of any linear
relationship between the scores.

In order to determine if there was & stronger re.. .lionship between lower

scores on the MAP and the Readiness measure, than between higher scores on the
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MAP and this measure, the group was divided into three groups. The groups were
divided according to whethar *he children had obtained raw scores on the MAP IV
of 72 or below, from 73 and 77 (inclusive), or 78 and above. These cutoff
scores were chosen in order that the same cutoffs could be used for each analysis
while yielding approximately one quarter to one third of the sample in the lower
and upper groups and one half to one third of the subjects in the middle group.

Division of the sample in this manner yielded a group of twelve students
with relatively low scores on the MAP, and a group of fifteen children with
relatively high scores. Twenty-four children having middle range scores on the
MAP formed the middle group.

Pearson Product Moment correlations were calculated separately for each
of these groups. For the lower group the correlation between MAP scares and
Gates Readiness scores was 0.58. This is statistically significant at the
alpha=.025 level. However, as noted above, the size of this correiation
coefficient was substantially inflated as the result of one outlying data point.
When this subject's scores were excluded from the analysis the resultant
correlation coefficient was r=.40. This coefficient did not reach statistical
significance in part due % the small size of the sample (now reduced from twelve
to eleven). The correlation coefficient between MAP scores and the Gates
Readiness for the upper group was 0.47 which is statistically significant at the
alpha=.04 level. Thus, the coefficients for both the upper and lower groups were
larger than that for the group as a whole. The correlation between scores on the
MAP IV and the RSS for the group of students who had middle range scores on the

MAP, was -.11 which did not differ significantly from 0. Thus, it appears that
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while a statistically significant relationship was demonstrated between the
scores on the measures for the upper group, the scores for the middle and lower
groups were not demonstrably different from 0.

Form V.

Readiness Standard Scores were available for 63 of the 117 children on
whom MAP Form V data were appropriately recorded. Since approximately 40%
of the original group who were administered the MAP went into French
Immersion grade one programs, it is likely that this figure represents
approximately 90% of the children for whom follow up data were expected. A
Pearson Product Moment Correlation coefficient of 0.40 was calculated. This
describes a weak to moderate, and statistically significant (alpha=.001)
relationship between scores on the MAP and the overall RSS. It also indicates
that sixteen percent of the variance in RSS is explained by variation in the scores
on the MAP (0.402=.0.16).

As for the MAP |V, this correlation coefficient was noted to be
substantially affected by the scores of a single low outlier. In this case the MAP
score for the outlier fell more than four standard deviations below the next
lowest score. Removing this outlier yielded a correlation coefficient of .32 which
suggests a weak, yet statistically significant (alpha=.005) relationship between
scores on the two measures. In contrast to the effect for the MAP IV results when
removing the outlier, the scores on the MAP V and RSS yield a correlation
coefficient which remains significant in the absence of the outlier.

In order to determine if there was a stronger relationship between lower

scores on the MAP and the Readiness measure, than between higher scores on the
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MAP and this measure, the group was divided according to whether the children
had obtained raw scores on the MAP of 73 or below, from 74 to 76 inclusive, or
77 and above. Again, these cutoff scores were chosen in order that the same
cutoffs could be used for each MAP V analysis while yielding approximately one
quarter to one third of the sample in each group.

Division of the sample in this manner yielded a group of nineteen students
with relatively low scores on the MAP, and a group of twenty-one children with
relatively high scores. Twenty-three children with middle range scores on the
MAP comprised the middle group.

Pearson Product Moment correlations were calculated separately for each
of these groups. For the lower group the correlation between MAP scores and
RSS was 0.48. This is statistically significant at the alpha=.02 level. However,
when the scores of the outlier were removed from the calculation, the coefficient
dropped to .34, which did not reach significance at the .05 level. Thus, no linear
reiationship was conclusively demonstrated. Fer the middie group (N=23) the
correlation was .22. This is not a statistically significant finding in a sample of
this size, and may have occurred due to chance. The correlation coefficient
between MAP scores and the Gates Readiness for the upper group was 0.13. This
correlation coefficient is not statistically significant.

When the outlier is included in the analysis, there appears to be a
stronger relationship between the measures for those in the lower group on the
MAP than there is for the higher group. This would suggest that the relationship

between scores on these measures is not linear in form. However, when the
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outlier is removed, only the weak correlation of scores for the whole group is

statistically significant.
C jian Test of Basic Skil
Eorm V.

Grade equivalent scores, which have normal curve characteristics, were
available for 43 of the 80 children on whom MAP Form 1V data were
appropriately recorded. Since approximately 40% of the original group
administered the MAP went into French Immersion grade one programs, it is
likely that this figure represents approximately 90% of the children for whom
follow up data were expected. A Pearson Procuct Moment Correlation coefficient
of 0.43 was calculated. This describes a weak to moderate, and statistically
significant (alpha=.002), relaticnship between scores on the MAP and the
overall grade equivalent scores on the CTBS. It atso indicates that eighteen
percent of the variance in grade equivalent scores is explained by variation in the
scores on the MAP (0.432=0.18).

Upon examination of the scatterplot of the scores, it appeared that the
scores of one outlier were substantially affecting the magnitude of the correlation
coefficient. When scores of this outlier were removed from the analysis, the
correlation coefficient dropped to .29 remained still significant a. the .05 level
(p< -003). Thus a weak relationship between scores on thase measures was
demonstrated. However, in the absence of the outlier, the percentage of variance

of CTBS scores accounted for on the basis of MAP IV scores, was only 8.4

(.292-.841).
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In order to determine if there was a stronger relationship between lower
scores on the MAP and the CTBS, than between higher scores on the MAP and the
CTBS, the group was divided according to the same rules as used for the analysis
described above for the MAP 1V and Gates Reading Readiness Standard Scores.
These cutoff scores were chosen in order that the same cutoffs could be used for
each analysis while yielding approximately one quarter to one third of the sample
in each group.

Division of the sample in this manner yielded a group of thirteen students
with relatively low scores on the MAP, and a group of thirteen children with
relatively high scores. Twenty-five children with middle range scores on ihe
MAP made up the middie group.

Pearson Product Moment correlations were calculated separately for each
of these groups. For the lower group the correlation between MAP scores and
CTBS scores was 0.35 which does not reach statistical significance in a sample of
this size. When the results of the outlier were removed from the analysis, the
correlation dropped to -.09. This correlation was not significan..y different
from 0. The correiation coefficient between MAP scores and the CTBS for the
upper group was 0.20. This coefficient is not statistically significant. Thus,
only the weak significant relationship for the whole group was demonstrated for
children administered form IV of the MAP and the CTBS.

Eorm V.

Grade equivalent scores form the CTBS were available for 67 of the 117

children on whom MAP Form V data were appropriately recorded. Since

approximately 40% of the original group who were administered the MAP went
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into French Immersion grade one programs, it is likely that this figure
represents approximately 95% of the children for whom follow up data were
expected. A Pearson Product Moment Correlation coefficient of 0.39 was
calculated to describe the relationship between these two measures. This
describes a weak to moderate and statistically significant (alpha=.001)
relationship between scores on the MAP and the overall grade equivalent scores
on the CTBS. It aiso indicates that fifteen percent of the variance in RSS is
explained by variation in the scores on the MAP (0.392=.0.15).

in order to determine if there was a stronger relationship between lower
scores on the MAP and the CTBS composite score, than between higher scores on
the MAP and this measure, the group was divided according to whether the
children had obtained raw scores of 73 or below, from 74 to 77 inclusive, or 78
and above. These cutoff scores were chosen in order that the same cutoffs could
be used for each analysis while yielding approximately one quarter to one third of
the sample in each group.

Division of the sample in this manner yielded a group of twenty-un=
students with relatively low scores on the MAP, and a group of tweniy-tivic .
children with relatively nigh scores. Twenty-three children with mindiy rge
scores on the MAP comprised the middle group.

Pearson Product Moment correlations were calculated separately for each
of these groups. For the lower group the correlation between MAP scores and
CTBS grade equivalent scores scores was 0.38. This is statistically significant at
the alpha=.05 level. The correlation coefficient between MAP scores and the

CTBS grade equivalent score for both the middle and the upper groups were 0.33
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which approached, but did not reach, statistical significance. These correlations
are not statistically significantly different (Fisher's Z=.54, p< .29).

3 MacGinitie Reading Test
Eorm V.

T scores for the total Gates MacGinitie Reading Test, which have normal
curve characteristics, were available for 46 of the 80 children on whom MAP
Form IV data were appropriately recorded. Since approximately 40% of the
original group who were administered the MAP went into French Immersion
grade one programs, it is likely that this figure represents approximately 96%
of the children for whom follow up data were expected. A Pearson Product
Moment Correlation coefficient of 0.13 was calculated. Since this coefficient was
not statistically significant at the alpha=.05 level, no conclusion can be drawn
that there is in fact a relationship between MAP Form IV scores and reading
achievement (as measured by the Gates MacGinitie Reading Tests) at the end of
grade one. When the effects of one outlier were removed from the analysis the
magnitude of the correlation coefficient dropped even further and was -.09 which
was not significantly different from O.

in order to determine if there was a stronger relationship between lower
scores on the MAP and the Readiness measure, than between higher scores on the
MAP and this measure, the group was divided according to the method described
above for the parallel analyses using the Gates Readiness scores and the CTBS
grade equivalent scores.

Division of the sample in this manner yielded a group of twelve studenis

with relatively low scores on the MAP, and a group of sixteen children with



51

relatively high scores. Twenty-two children with middle range scores on the
MAP comprised the middie group.

Pearson Product Moment correlations were calculated separately for each
of these groups. For the lower group the correlation between MAP scores and
Gates Readiness scores was 0.44. This coefficient closely approached, but did not
reach, statisticai significance due to the small sample. However, when the scores
of one outlier were removed from the analysis, the magnitude of the correlation
dropped significantly yielding a coefficient of -.08. Again, this coefficient is not
statistically significant. The correlation coefficient for MAP and Gates Reading
scores, for the upper group was -0.08. The correlation between scores on the
MAP IV and T scores on the Gates Readiness Tests for the middle group was 1.
Again, this coefficient is_ not significantly different from 9. These results suggest
that, for those children administered MAP 1V, there is no linear relationship
between scores on that instrument and Gates Reading Test scores.

Eorm V.

Total T scores on the Gates Reading Test were available for 72 of the 117
children on whom MAP Form V data were appropriately recorded. Since
approximately 40% of the original group who were administered the MAP went
into French \mimersion grade one programs, it is likely that this figure
represents approximately 98% of the children for whom follow up data were
expected. A Pearson Product Moment Correlation coefficient of 0.21 was
calculated. This describes a weak but statistically significant (alpha=.04)
relationship between scores on the MAP and the overall T scores on the Gates. A

correlation of this magnitude indicates that only four percent of the variance in T
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scores is explained by variation in the scores on the MAP (0.212=0.04). When
the scores of one outlier were removed from the analysis, the resultant
coefficient was .22 which remained statistically significant at the .05 level (p <
.03). This coefficient explains only 4.8 percent of the variance in T scores on
the basis of MAP V scores (.222=.048).

in order to determine if there was a stronger relationship between lower
scores on the MAP and the Readiness measure, than between higher scores on the
MAP and this measure, the group was divided in the manner described for the
previous parallel analyses.

Division of the sample in this manner yielded a group of twenty-two
students with relatively low scores on the MAP, and a group of twenty-five
children with relatively high scores. Twenty-five children with middle range
scores on the MAP comprised the middle group.

Pearson Product Moment correlations were calculated separately for each
of these groups. For the lower group the correlation between MAP scores and
Gates T scores was 0.14. For the middle group the correlation was -.07. The
correlation coefficient between MAP scores and the Gates T scores for the upper
group was 0.27. None of these coefficient reached statistical significance. Thus
no linear relationship between scores on the MAP V and Gates Reading Tests was
demonstrated.

Summary

In summary, when the effects of outliers are removed, some weak

correlations were found between the MAP scores and the outcome measures.

Significant correlations of MAP IV scores with RSS, as well as with CTBS grade
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equivalent scores were demonstrated. MAP IV scores did not correlate
significantly with results of the Gates Reading Test administered at the end of the
grade one year. Significant correlations between MAP V scores and each of the
outcome measures were demonstrated, however these ranged only from .22 to

.39, explaining little of the variance in outcome measure scores on the basis of

the MAP results.
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V- Discussion
Introduction

This chapter will discuss the results presented in chapter four as they relate
to the research questions. This discussion includes comment on the limitations
and implications of these results. The description of limitations refers to both
the limitations of the design, the samplz, and the impact of the results in terms of
overall evaluation of the MAP as a kindergarten screening measure. A summary
of the pertinent results and discussion issues is then followed by a statement of
conclusions and recommendations made based on this study. Directions for
further research are included where appropriate.

Discussion

Discussion of Results

The results described in chapter four suggest that MAP scores are weakly
correlated with most outcome measures. Although some correlations reached
moderate absolute values, when the effect of distinct outliers were removed these
relationships were reduced tc weak and often insignificant levels.

MAP IV

The MAP IV resuits are pertinent to the subsample of the population
representing children between four years three months of age and four years
eight months of age.

Overall, the MAP IV correlates with this outcome measure only when the
score of an outlier is included in the analysis. In the absence of this outlier, no

significant correlation was obtained for the group as a whole. In addition, the
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moderate correlation for the low group also is reduced to insignificance when the
outlier is removed. Interestingly, the relationship between MAP IV scores and
Readiness Standard Scores is significant for the group who obtained high scores
on the MAP. This is contrary to expectations, since the MAP is designed to be less
discriminatory at the upper level. With respect to the usefulness of this
correlation for the school district's purposes, it is unlikely that this provides
information of significant value. The MAP does not purport to differentiate
among children of average or above average ability, and it has not been a goat of
the district's screening program to do so. Neither is the moderate correlation

(r= .48) of sufficient magnitude to interpret good predictive validity for this

group.

c jian T f Basic Skills.

Scores on the MAP IV are weakly correlated with scores on the CTBS (r=.29)
even when the inflating effects of a single outlier are removed. However, despite
the statistical significance of this relationship the strength of the correlation is
not high enough to justify prediction for any individual child, regardless of the
level at which he or she scored on the MAP IV. That is, when the MAP scores are
divided into three groups, the correlations with CTBS scores are weak and not
statistically significant. Despite the overall significant relationships the results
of this analysis do not lend support to the MAP [V's validity as a screening
measure which predicts overall academic achievement in grade one. Although the
correlations are not statistically significantly different for the readiness
measure and the CTBS (Low group, without outlier), the CTBS correlation is

lower. This is consistent with the expectation that correlations between
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measures would decline as the prediction interval increases. In this case, the
CTBS was administered approximately five months later than the Readiness
measure. As well, the CTBS measures academic skills directly, and is thus
conceptually further away from the prerequisite skills measured by the MAP
than are the readiness skills measured by the Gates Reading Readiness Test.

Gates Reading Test.

Consistently with expectations, as the outcome measure tasks become further
removed from the screening tasks, and the prediction interval lengthens, the
correlations become weaker and less likely to reach significance. In the case of
the MAP IV scores and Gates Reading Test scores (administered two years after
the initial screening) the correlation for the overall group is near to zero (r=
.13). No correlations for any subgroup (with or without outliers) is
statistically significant. Thus it appears that the MAP 1V is not useful with this
population for predicting reading ability two years after the initial screening.
These results are consistent with the hypothesis that most learning disabilities
(and presumably poor reading achievement) are language based and the MAP IV is
ineffective in identifying such underlying problems, given its dearth of language
related items.

The degree of association tends to increase when only the children with
relatively low scores on the MAP are considered. The trend is for the association
between MAP scores and measures of academic achievement to decrease as the
length of time between assessments increases. This is expected in terms of
development and measurement theory, given that historical and maturational

factors intervene. However, as different instruments were used at the different
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prediction intervals it is unknown in this case whether the different levels of
association are related to chance, the time interval, the reliability of the
measures, the skills being measured, an interaction of these factors, or
extraneous factors to any of the above. However, these results do suggest that
when Reading skills are considered (as measured by the Gates Reading Tests), the
predictive ability of the MAP over a two year time frame is negligible.
MAPY

The MAP V results are pertinent to the subsample of the population

representing children between four years nine months of age and five years three

months of age.

Gates Reading Readi Test.

As predicted the MAP V produced a stronger correlation with Readiness scores
than did the MAP IV. This suggests that the older chiluren's' scores may be more
able to predict readiness scores than those of younger children. Nevertheless, in
the absence of outliers, the correlation between readiness scores and MAP scores
is weak (r= .32) though statistically significant. The strength of this
correlation in no way supports the use of this predictor upon which to make
diagnostic, placement, or programming decisions.

The correlations are only significant when considering the entire group (that
is, the group of children four years nine months to five year three months cf age
at the time of the screening). When subsamples based on MAP V scores were
examined the correlations for none of the groups reached significance in the
absence of outliers. This was due to the reduced sample size for the low group,

since the actual magnitude of the correlation was similar to that for the group as
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a whole. Thus, as a predictor of reading readiness skills, while the MAP V does
produce a positive and significant relationship overall, the strength of this
relationship is insubstantial for practical, decision making purposes.

MAP V scores correlate significantly with CTBS scores regardless of the fact
that no outlier artificially inflates the correlation in this case. The correlation
is also statistically significant for the relationship betwee | scores for those who
scored in the low group on the MAP and not for those who scored in the middle or
high groups. Since the difference in the magnitude of the correlations is very
small, the lack of significance obtained in the middie and high groups relates to
the sample sizes and the fact that the low group correlation only just reached
significance. These results are as predicted however, with respect to overall
trends. That is the MAP V scores are significantly related for the group amongst
whom the MAP is expected to differentiate most strongly.

Gates Beading Tests.

In contrast to the results for the MAP 1V, the MAP V does correlate
significantly with the Ruading Test resuits. However, this significant correlation
is interpretable in part, as a function of the some:. < {arger sample size for this
group. None of the smailer subsample correlations ‘mased on magnitude of MAP
scores) reached statistical significance. Regardless of the statistical
significance, the weak correlations imply no practical predictive value. Again,
the size of the correlations obtained does not provide evidence for the usefulness

of the MAP as a measure upon which to base decisions.
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Hyhotheses Regarding Besuits

The differences between the skills measured on the MAP and on the outcome
measures appear to be substantial. The three outcome measures each have
strengths and weaknesses as reference points in determining the validity of the
MAP as a screening instrument. The readiness measure is a useful outcome
measure in that it provides a measure of skills which can be conceived of as a
bridge between screening measure skills (e.g. neuromaturational items), and
actual academic skills (e.g. reading or arithmetic skills). As such, the readiness
measura reflects the child's skills on items for which the MAP skills might be
prerequisites.

Achievement items may rely on the acquisition of both MAP skills and
readiness skills as measured by these instruments. That is, if the theoretical
basis of the readiness measure is accurate, achievement skills will rely on
abilities reflected by the readiness measure. The weakness of the readiness
measure is that it does not provide of itself a measure of the end construct of
interest, i.e. to the extent that the goal of the screening is to predict achievement,
the readiness measure does not provide a meaningful estimate of the MAP's
ability to do so.

The Canadian Test of Basic Skills does provide such a measure of achievement.
‘Tha composite score is a giobal measure of achievament across the major
curricular domains of serious consideration in the early eiementary years.
Teachers can be expected to be particuiarly imerested in the achievement of their
students in the area of basic skills, such a reading, language, and arithmetic. The

CTBS's strength therefore is in its ability to provide a correlation coefficient
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which will reflect the screening instrument's relationship to overall academic
achievement. lts weakness as an outcome measure is related to the weaknesses of
group achievement tests to reliably and validly reflect actual academic
achievement.

The Gates Reading Test provides a useful outcome measure in that it yields an
indication of the extent to which the MAP predicts scores for a specific and vital
aspect of academic achievement. Reading achievement is likely to be one of the
primary areas of interest of elementary teachers, given the relationship of
reading skills to all areas of academic achievement. However, the correlation
between reading and screening results is likely attenuated by the distinctly
disparate natures of the tasks measured on the two instruments. The MAP results
are likely to be least correlated with the most specific measure of aphievement
which is represented by the reading tests.

The time factor between assessments would be expected to relate to the
strength of the correlation coefficients. That is, the correlations between
screshing measures and outcome measures is expected to diminish as the time
interval increases, given the increased importance of historical events and
deve!npmental discontinuity. Thus, it would be expected that the screening
measure would be more highly correlated with the Readiness measure which
represents the shortest inter-test interval, followed by the CTBS which
represents the intermediate interval, and would be lowest with the reading
achievement measure which represents the longest prediction interval (almost

exactly two years).
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The MAP measures skills which are indirectly related to academic
achievement. Many items are based on fine and gross motor skills, and load on
perceptual and visual-motor factors. Relatively few items (4 of 27) measure
language based skills. In contrast, the outcome measures are examining skills
and achievement with an apparently heavier load on language based skills. For
example, the Readiness measure examines four language related prerequisite
skills to the reading process, including listening comprehension, following
directions, auditory discrimination, and auditory blending. In contrast, visual
and perceptual skills are measured on two subtests examining letter recognition,
and visual discrimination. Further research might determine if in fact scores on
the MAP are more strongly related to these two visually oriented subtests, than
to the balance of the Readiness tests described above.

The limitations of this study are many and varied, although they do not
jeopardize the overall usefulness of the study. First, the study involves post-hoc
analysis of data collected for other purposes. Since this is the case, the ideal
instruments and measures with which to validate the MAF have not necessarily
been chosen. For example, it is possible that in a future study more reliable and
valid measures, such as individual achievement tests, couid be used. However,
since the instruments used do meet minimum criteria for group administered
tests, it appears likely that individualized tests of achievement would be

necessary in order to improve substantially on the psychometric characteristics

of the instruments used.
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Also an artifact of the post-hoc design is the fact that complete descriptive
information for the sample was not available. Therefore, information with
respect to subject characteristics of interest, such as parents occupations and
socio-ec 'r . status, custody arrangements, and ethnic background, was
unavailacic . Nevertheless, as the subjects included in the results represent a
majority of students who enrolled in the district's English language programs in
both kindergarten and grade one it is reasonable to suggest that the resuits are
generalizable to that population in future administrations of the MAP.

The time frame of this study prohibits the examination of follow-up data
collected more than two years after the original administration of the MAP.
Thus, the predictive validity being tested in this study represents a relatively
short term prediction interval. However, since these results suggest that even
this interval leads to highly questionable predictive validity it is likely that
longer intervals would lead to even lower correlation coefficients. In fact this
trend appears in the data reported above. Nevertheless studies of predictive
validity of any screening or diagnostic measure are needed on a longer term basis
for complete justification of their use.

There is utility to deriving information with respect to predictive validity
over the time period proposed. Since precictive validity usually declines over
time, given the uneven nature of development and the imposing forces of
environmental and situational factors, relatively short term studies such as this
one are also needed. While these results may be problematic with respect to the
fact that not all academic deficits can be identified at an early stage in grade one,

the combination of resuits from both long and short term studies is necessary.
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As this is an initial level inquiry into the predictive validity of the MAP, it is
limited in the extent of the statistical analysis of the data which has been
completed tc date. The evaluation of the correlation coefficients presented in no
way represents the full extent of the analysis necessary to determine the MAP's
usefulness for a variety of purposes. Hit-rate analyses and carefully chosen and
followed referral mechanisms based on MAP resulis, are necessary in order to
evaluate its use as a screening instrument in the school district.

Implications

The primary implication of the results of this study relate directly to
screening procedures and the policy in the school district in question. Using a
sample which represents children enrolled in both kindergarten and grade one,
the present study suggests that overail correlations between MAP results and
readiness and achievement results are generally weak. Thus, while the screening
procedure is designed to identify children who are at risk for low academic
achievement, the results of this data analysis suggest that for this sample the
MAP scores are not highly correlated with academic achievement in grade one.
That is, children with low scores on the MAP do not necessarily obtain low
outcome measure scores, and children who score well on the MAP do not
wecessarily score well on outcome measures.

Num .Js explanations for the patterns of correlations observed are
possible.  First, the reliability of each measure directly affects the maximum
correlation coefficient which it is possible to obtain. Since the MAP has
reliability figures which are difficult to interpret, the choice to examine the

internal consistency reliability seems most practical in examining this factor.
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The MAP reports a split-half reliability of .79 which its author claims to be
reasonable given the heterogeneous nature of the items. However, this
reliability does not meet minimum criteria as stated by measurement experts.
As well, an instrument with such a reliability would be expected to correlate
with itself only at a level of 62, at best (.792—-.-.62). thus, the lack of reliability
of the MAP itself mitigates against its usefulness as a predictor of academic
achievement. Error in the scores obtained from the outcome measures also
contributes to attenuated correlations even when a linear relationship between
true scores actually exists (Nunnally, 1970).

The fact that the MAP results were used in part to determine classroom
placements for the kindergarten children, suggests that a treatment effect may be
attenuating the correlation of screening and achievement results. However,
while this explanation of low correlations should not be ruled out entirely, it is
true that the classroom placements were only affected by class size, and no
specific individual program plans were devised on the basis of MAP results.
Therefore no specific differential treatment was implemented, and children not
placed in small classes on the basis of MAP results also benefitted from the
smaller class sizes. (It should be kept in mind however, that the effect may have
been differential between those selected on the basis of MAP resuits, and those
not. That is, children selected on the basis of MAP results may in fact have
derived proportionally greater benefit from being enrolled in smaller class
sizes, thus attenuating the correlations.)

The correliations may aiso be weak because there is actually little

relationship between skills and abilities measured by the MAP and those
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measured by the cutcome instruments. Developmental considerations, as weil as
the theoretical importance of the construct being measured are both important
determinants in this argument.

First, preschool screening in itself rests on the sometimes dubious
assumption that skills develop evenly over time and that children who exhibit
weak skills prior to kindergarten are at significantly greater risk for exhibiting
weak skills or abilities later in their school years. This assumption has been the
cause of great controversy, and much has been written regarding the usefulness
of any screening procedure, given the reality of uneven developmental patterns of
growth in young children (e.g. Lichtenstein and lreton, 1984).

Meisels (1987) notes that a maturationist theory of development is the basis
of such screening and readiness tests such as the Gesell School Readiness
Screening Test. Such a theory suggests that time is the crucial variable
predicting changes in observable behaviour. Meisels suggests that this is an
outmoded theory of development which fails to take into account the numerous
other factors which affect behaviour. Thus, screening and readiness tests which
presume that maturation is the sole factor predicting academic achievement, fail
to allow for the numerous other variables (such as experience and socioeconomic
variables) which will impact a child's school learning abilities. Maeisels
advocates the use of screening and readiness measures for the purpose of leading
to comprehensive assessment and to make "better and more aporopriate services
available to the largest number of children” (1987, p.71).

Since the lack of correlations found in this study imply the inadequacy of the

MAP in predicting academic achievement, the implications, combined with such a
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viaw as Meisels, are that great care needs to be taken in the district to ensure
that results of the MAP lead to such a goal for the individual child. Thus a clear
policy of screening and use of such results needs to be developed.

Second, screening using the MAP assumes that the constructs measured by the
MAP are directly related to the acquisition of academic skills or =zhifitieS. As
pointed out by Padget (1985) and as recognized by Miller (1988} e FIAP
assesses predominantly visual perceptual and motor skills, while most iearning
disabilities are related to language based disorders. Of the 27 items incl uded on
the MAP only 4 are included on the Verbal index. Thus, there is theoretical
explanation for relatively low correlations between MAP results and measures of
academic skills. Satz and Fletcher point out that early evidence suggested that
visual-spatial constructs were better predictors of later reading ability than
language related measures. However, these authors proceed to describe a number
of further studies which found that a number of language related measures, not
included in the early research, were predictive of achievement generally.
Further, they cite Jorm, Share, Maclean, and Matthews (1986) who found that
specific measures of phonologically related skills were predictive of reading
disabilities. Overall, their call for further research into the best predictors of
specific learning disabilities, remains unanswered.

The evidence suggests that the results of the MAP as collected with a majority
of kindergarten children enrolied in the school! district, are not highly related to
further academic achievement. Thus, these results warrant the careful
reconsideration of the deployment of resources currently being used to

implement the screening procedure as it now stands. Numerous authors have
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reviewed research and policy with respect to preschool screening and have
developed guidelines for implementing screening procedures. The results of the
current investigation indicate that careful consideration of the goals of screening
need 1o be undertaken, as in and of itself the MAP is not predicting with accuracy
the future academic achievement of students undergoing the screening procedure.

Some of the factors to be considered in screening policy are described below.
However, it should be roted that in this context it is not possible to fully review
the plethora of published material which describes issues in screening and
preschool assessment. Instead, the main conclusions of a limited number of
review articles which highlight main issues and provide criteria for preschool
assessment procedures have been amalgamated as succinctly as possible.

p hool S ing Model | Practi
Readi s . | Di .

Screening has been defined as the “identification of unrecognized disease or
defect by the application of tests, examinations, or other procedures which can be
applied rapidly and are relatively simple and reliabie with few false positive or
false negative resuits." (Robertson and Cockburn, 1974 as cited in Drillien,
Pickering, and Drummond, 1988 p.294). Others have referred tc screening as
involving the evaluation of large groups of children with brief, low cost
procedures to identify children at risk for academic problems (Paget and Nagle,
1986). Meisels (1987) differentiates this process form that of readiness
testing which is asserted to be assessments of curriculum relaied skills that a
child has acquired and that are considered prerequisite skills for further

academic development. Further, it is vital to differentiate these from diagnostic
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assessment or evaluation, which Paget and Nagle (1986) and other authors (see
for instance Taylor, Willits, and Lieberman, 1990 as well as general texts such
5 Lichtenstein and Ireton, 1984, and Salvia and Ysseldyke, 1985). Any

preschool assessment policy or program should be aware of these distinctions and
screening procedures should use screening tests, while readiness measures
should be used to investigate readiness for the purpose of program planning and
more comprehensive assessments are necessary for diagnostic evaluation.

Models of Preschool Screening

Although varying modeis for preschool screening have been proposed, many
share core characteristics. Of the models or review articles which concisely
address many screening issues (NAEYC, 1988; Lehr, Ysseldyke, and Thurlow,
1987; Paget and Nagle, 1986; Taylor, Willits, and Lieberman, 1990; Wilson
and Reichmuth, 1985; Stevenson, 1984; Satz and Fletcher, 1988), many
common themes are identified.

Multiple_lof ion S

The National Association for Education of Young Children (1987) provides
guidelines for appropriate practice and include the primary recommendation
that:

Decisions that have a major impact on children,, such as enroliment,

retention, or placement, are not made on the basis of a single developmental

assessment or screening device but consider other relevant information,

particularly observation by teachers and parents. Developmental assessment

of children's progress and achievemenis is used to adapt curriculum to match
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the developmental needs of children, to communicate with the child’s family,

and to evaluate the program's eifectiveness. (p. 13)

Similar requirements exist for multiple sources of information in situations
where there will be substantial impact on the child in Alberta’s School Act.

Observation in various situations, particularly the home, is advocated by
author's such as Taylor, Willits, and Lieberman(1990) and Paget and Nagle
(1986). Overall, there appears to be a consensus that even the best
psychometric estimate of a child's developmental status cannot stand alone in
determining the need for delayed entrance, special programrming, or placement.

Ad Reliabili | validity of |

Above all there is consensus that reliability and validity of the measures to be
used in a screening program must be firmly established. This requires careful
examination and critical review of the psychometric information provided by the
test publisher, as well as perusal of independent research and reviews, as well as
carefully planned and implemented local research which will establish the
validity of the instrument used for the specific purpose in the specific region in
which it is used.

Criteria for evaluating preschool assessment measures have bzen put forth
(Lehr, Ysseldyke, and Thurlow, 1987). These Indicate that for screening
purposes, measures must meet reliability criteria of at least .80, and that the
type of reliability should be clearly identified in the test publication material.
When any placement decision is being made, reliability must reach .90.
Requirements for norms, and validity are similarly presented by these authors.

Evidence of construct, content, and predictive validity should be presented in a
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manner which allows for critical inspection of the claims to validity. Generally,
the criteria proposed by these authors conform to the more general Standards for
Educational and Psychological Tests, as mandated by the American Psychological
Association (1985).

Referral for Di ic A :

Since screening measures are not intended to diagnose specific disabilities,
nor will they result in perfect hit-rates (identification of all at risk children
and no identification of children not at-risk) further diagnostic assessment is
important when screening indicates that a child is likely to be at-risk.
Evaluation in the following areas has been identified as important: intellectual,
adaptive behaviour, personality/attitude, pre-academic, processing, language,
speech, behaviour status, social/developmental background (Taylor, Willits, and
Lieberman, 1990). Other authors emphasize the important distinction between
screening and diagnosis (Meisels, 1987; Paget and Nagle, 1986; Satz and
Fletcher, 1988). For policy development it is evident that structure and facility
for using screening results in a responsible manner, through referring for

comprehensive evaluation when screening results warrant, is of paramount

importance.

Evaluati (s ing_Poli

Consistent with the need to ensure validity of the measurements used, is the
idea that any screening procedure used should be part of ongoing evaluation of
assessment policy. Satz and Fletcher (1988) most concisely clarify what needs
to be done with respect to validity studies for screening instruments. They point

out the dearth of adequately conceptualized, designed, and implemented research
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studies, noting that the poor research often conducted is not acceptable. They
indicate that evaluation studies should incorporate:

a) longitudinal design, b) independent assessments of kindergarten

performance and learning ability separated by a temporal interval of at least

three years, c) random sampling of children in a validation/cross validation
design, and d) systematic assessment of predictive validity and utility.

(p.829).

Becommendations

Given the overall trend of the results of this study which suggest that the MAP
is of negligible value with respect to prediction of academic success, in and of
itself, it is recommended that:

1. The school district reconsider the manner in which it uses the MAP as a
kindergarten screening instrument. The evidence from this study provides no
support for the use of the MAP as a predictor of grade one achieve.ment.
Therefore these resuits cannot be used to suppoit the continued use of the MAP as
a screening instrument. The school district would benefit from a planned policy
with respect to a) what information they hope to obtain from screening, and b)
the uses to which screening information is put.

2. The following considerations be included in planning and evaluation of
screening policy.

(a) The school district should determine on the basis of its mission and
mandate, the effect of screening on special education policy and practice. |f
screening is to be used for early identification purposes, then the types of special

needs, and the percentage of special needs children whom the district intends to
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service through special education, should be determined prior to the choice of
screening instruments. A screening instrument (or any other assessment
measure) can only be valid for a specific purpose. Until this purpose is
identified and operationally defined the extent 0 which the MAP or any other
instrument is valid for that purpose, cannot be adequately determined.

(b) Alternatively, the school district identify criterion related procedures
for early identification of special needs children. With such criterion related
considerations in place the extent to which the MAP is able to function as an
adequate measure of the criterion can be evaluated. To the extent that the MAP is
being used to direct programming or determine readiness for the E.C.S.
curriculum, the school district should be aware that the instrument was designed
as a developmental screening measure, and not a readiness test. lts psychometric
properties, including concurrent, construct, and predictive validity, as well as
its reliability, have not been proved sufficient for any such use of MAP resulits.

(c) The reliability of the MAP, its hit-rate, sensitivity, and specificity,, be
further evaluated and such information be used in determining its adequacy for
the purposes planned.

(d) Specific policy with respect to follow up comprehensive assessment on
the basis of MAP results be implemented. Screening measures, by their nature
will not identify special needs populations with adequate reliability for
placement purposes. Cut-off scores which can be used to refer the appropriate
percentage of this particular population for comprehensive diagnostic assessment

will lead to defensible use of the MAP results.
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Implications for Further Research

Further research needs to be undartaken in order to further evaluate the use
of the Miller Assessment for Preschoolers for various purposes. With respect to
kindergarten screening, further research into the interaction of child
characteristics and the environment (perhaps both home and teaching) appears
to be necessary before improvements in predictions of academic achievement are
likely (Fedoruk, 1990). It is possible that asctessment of student characteristics
combined with observations and assessment of the ecological context will prove
beneficial for aiding in identifying academic problems as early as possible.

Further statistical analysis which would examine characteristics such as the
hit rate (false negatives and positives, true negatives and positives) of the MAP
in identifying pre-academic problems could prove useful in the context of an
ecological model of student success. Multivariate statistical techniques may be
valuable in further improving the ability to predict achievement. Measures of
student characteristics and behaviour, measures of teacher characteristics, and
environmental characteristics, could be used in multiple regression techniques
to develop the most powerful prediction equations.

summary

The results of the study suggest that scores on the MAP are at best weakly to
moderately correlated with scores on the Gates Reading Readiness Test, the
Canadian Test of Basic Skills, and the Gates Reading Test, administered at various
points throughout the grade one year. This chapter has presented a discussion
concerning the possible factors relating to the weak correlations obtained. These

include measurement and theoretical artifacts. The limitations of this study,
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which relate to the design, sample, and data analysis employed were reviewed.
Conclusions and recommendations included the suggestion that the school board
reevaluate its use of the MAP, especially considering further research to
deterinine how MAP results can best be implemented within a district policy

incorporating, screening referral and programming.
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