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ABSTRACT

This retrospective study investigated the validity of the Brigance K and 1 Screen
for First Grade (Brigance, 1982) (BK1-1) for predicting indices of acaderic ability
and achievement in grades one through three at an English language, urban-rural
elementary school. The total sample of 149 children (80 boys and 69 girls) were
enrolled in grades one to five during the 1988 - 1989 school year and had been
administered the BK1-1 either at the end of their kindergarten year (n = 114) or
during their first month of grade one (n = 35) at the school.

The childrens' total test and subtest scores from the BK1-1 were used to predict
their standing on the following indices of academic ability and achievement: 1) the
Canadian Cognitive Abilities Test (end of grade one); 2) the Gates-MacGinitie Reading
Test (grades one, two and three); 3) the Canadian Achievement Test (end of grades two

and three); and 4) teacher-assigned grades (end of grades one, two and three).

Following the calculation of descriptive statistics, these data were subjected to both
correlational and classificational analysis to establish the predictive effectiveness of the
BK1-1. A stepwise multiple regression analysis was also used to determine which of
the thirteen BK1-1 subtests were maximally effective for predicting academic ability
and achievement.

The descriptive statistics indicated that girls scored significantly higher than
boys both in terms of their total test score on the BK1-1 and grade one reading
achievement. Gender differences also emerged from the correlational analysis which
established that correlations were generally stronger for girls than boys and that the
BK1-1 was a significantly better predictor of grade three reading achievement for girls
than boys. In terms of predictive effectiveness, the correlational analysis indicated that

the BK1-1 was moderately predictive of academic ability and achievement for the total



group in the early grades with correlations comparable to those for many existing school
readiness tests. However, despite these moderate correlations, the BK1-1 was found to
possess an extremely low leve! of predictive accuracy for makinglscreening decisions
about individual students. Finally, of the thiteen BK1-1 subtests only one, Recognition
of Lowercase Letters, consistently emerged as a potentially valuable predictor of later
academic achievement. The implications of these findings, their relationship to existing
literature, and recommendations for both future practice and research in the field of

school readiness testing were discussed.
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CHAPTER |

Introduction and Statement of the Problem

At the turn of the twentieth century, Alfred Binst and his colleagues developed a
series of tasks that could be used to identify children who would be unable to profit from
regular instruction (Adelman, 1978; Kaplan & Saccuzo, 1982; Tsushima, Onorato,
Okumura & Sue, 1983). Adelman (1978) stated that, "since that time, the topic of
prediction and early identification of psycho-educational problems generally has been
discussed in terms of its extreme importance and desirability" (p. 148). The term
"early identification" is not limited to identification at an early age, but conceptually
refers to the assessment of antecedent conditions predictive of later disorders, and can be
applied to any age group and almost any disorder (Adelman, 1978). However, for the
purpose of this investigation, the use of the term "early identification" will be limited in
its application to the practice of school readiness testing that seeks to predict, prior to
grade one, which children are likely to experience difficulty in school.

A review of the literature clearly indicates that, over the past two decades, there
has been growing social and educational interest in and support for the early
identification of children who are likely to experience academic difficulties (Adeiman,
1978; Friedman, Fuerth & Forsythe, 1980; Hase, 1977; Horn & Packard, 1985; Keogh
& Becker, 1973; Lewis, 1980; Lindsay & Wedell, 1982; Maitland, Nadeau & Nadeay,
1974; Raccioppi, 1982; Satz & Fletcher, 1979; Steinbauer & Heller, 1978; Telegdy,
1974a). Lewis (1980) and Lindsay and Wedell (1982) presented evidence indicative
of this trend in England. In 1972 only 25% of local educational authorities (LEAs) were
carrying out educational screening whereas in 1976, 47% of the LEAs were using
educational screening procedures and another 27% of the LEAs were planning to

implement them.



The widespread support for early identification practices rests on the assumption
that through early identification, predicted academic difficulties may be minimized or
prevented by prompt intervention (Evans & Ferguson, 1974; Friedman et al., 1980;
Gullo, Clements & Robertson, 1984; Hase, 1977; Horn & Packard, 1985; Lindsay &
Wedell, 1982; Mercer, Algozzine & Trifiletti, 1979a,1979b; Raccioppi, 1982;
Swanson, Payne & Jackson, 1981; Telegdy, 1974a; Vace, Vacc & Fogleman, 1987).
According to Lindsay & Wedell (1982), there has been a "move away from attempts to
identify ciildren who are failing to acquire basic educational attainments. . . toward
attempts to identify these children before their failure becomes apparent” (p. 212).
Furthermore, it is also assumed that the early identification of learning problems will
not only facilitate academic growth but prevent the occurrence of secondary emotional
and behavioral disorders associated with children who have experienced repeated
frustration and school failure (Horn & Packard, 1985; Raccioppi, 1982; Reinherz,
1977). Clearly, the emphasis is on the concept of early prevention rather than later
remediation (Evans & Ferguson, 1974; Telegdy, 1974b).

The keystone in the development of effective early identification programs is the
selection of appropriate and accurate screening instruments (Mercer et al., 1979a;
Reinherz, 1977; Swanson et al., 1981). The practice of screening refers to the
assessment of large groups of children with brief, low-cost procedures so that students
with potential problems can be referred for more extensive evaluation and follow-up
(Lewis, 1980; Paget & Nagle, 1986; Reinherz, 1977). Screening children for school
readiness, at the end of kindergarten or beginning of grade one, routinely occurs in most
school districts (Bremer, 1959; Flynn & Flynn, 1978; Keogh & Becker, 1973; Lindsay
& Wedell, 1982; Maitland et al., 1974) and several instruments have been developed
for this purpose (Klein, 1977). Maitland et al.(1974) have stated that the increased

interest in early identification has been reflected in the number of readiness tests cited



in the Mental Measuremenis Yearbook. To illustrate, in the sixth edition of the Mental
Measurements Yearbook (Buros, 1965), only eight readiness tests were cited whereas
in the Seventh Mental Measurements Yearbook (Buros, 1972), twenty-nine schoo!
readiness tests appeared.

The underlying assumption of instruments used for school readiness screening is
that test performance is a valid predictor of future academic performance (Evans &
Ferguson, 1974; Piersel & Kinsey, 1984; Telegdy, 1975). Standard 1.1 of the
American Psychological Association's manual of Standards for Educational and
Psychological Testing_ (1985) states that: "evidénce of validity should be presented for
the major types of inferences for which the use of a test is recommended”(p. 13).
Because school readiness tests make inferences about future academic performance,
evidence of predictive validity is of primary importance. Therefore, in order to
determine whether or not a specific school readiness test is technically adequate and
whether its findings are of practical value to educators, its predictive validity must be
evaluated using longitudinal data. In other words, scores obtained by children on a
readiness test must be compared with appropriate indices of academic outcomes at a later
point in time (Adelman, 1978; Flynn & Flynn, 1978; Salvia & Ysseldyke, 1981).

Evidence of the predictive validity of many commonly used school readiness tests
has been established by several studies (e.g., Gullo et al., 1984; Nagle, 1979; Nichta,
Federici & Schuereger, 1982; Piersel & Kinsey, 1984; Telegdy, 1975; Vacc =t al.,
1987). Generally, these studies report correlations in the range of .40 - .75 between
readiness test scores and the results of standardized academic achievement tests
administered in grades one through three. Despite the fact that many school readiness
tests exist, with moderate to substantial levels of predictive validity for screening
purposes, new instruments continue to be developed. It would seem reasonabie to assume

that unless a newly developed instrument is able to either equal or improve on the levels



of predictive validity reported for existing school readiness tests, its use as a screening
device is not supported. However, the effectiveness of many of these new screening tests
has not been systematically evaluated (Adelman, 1978; Kiein, 1977; Lewis, 1980;
Lindsay & Wedell, 1982; Lindquist, 1982; Tsushima et al., 1983; Wilson &
Reichmuth, 1985). This is problematic because, according to Horn & Packard (1985),
the effectiveness of early identification and intervention programs is necessarily limited
by the reliability and validity of the screening measures used to predict which children
are at risk for future academic problems. Piersel & Kinsey (1984) succinctly state
that:

The need for well-deveioped instruments in screening is not disputed. What is of

concern is the frequent lack of adequate standardization procedures and follow-

up validity studies to assist in defining the strengths and limitations of these

assessment devices. (p. 921)

Therefore, before any newly developed school readiness test can be appropriately

used, evidence of its validity for making initial screening decisions must be established.

A case in point is a recently published instrument, the Brigance K and 1 Screen for
Kindergarten and First Grade (BK1) (Brigance, 1982). The BK1 is described as a
criterion-referenced screening test of readiness skills which are considered to be
prerequisite to success in kindergarien and grade one. The BK1 consists of forms to
assess both kindergarten and grade one readiness and attempts to provide an overall
picture of a student's development in five areas: language development, motor ability,
number skills, body awareness, and auditory and visual discrimination. For the
purpose of the present investigation, discussion will be limited to the grade one form of
the BK1 (BK1-1) for which a comprehensive description will be presented in the

following chapter.
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The BK1-1 manual states that scores from the test can be used to identify
children requiring a more comprehensive evaluation, to help determine appropriate
placement and grouping of students, and to assist teachers with planning appropriate
programs for students. However, at the present time, the technical manual does not
supply information to support these recommended uses of the test results and a review of
the literature to date has not revealed empirical studies that have investigated the
predictive validity of this instrument.

The lack of evidence rélated to the predictive validity of the BK1-1 ig
problematic because, as previously stated, evidence of predictive validity is a basic
requirement for school readiness screening instruments. The BK1-1 has the potentiai
to be a useful screening instrumént because it is easily administered and cost-efficient.
However, its ability to predict school success and to identify students with potential
learning problems has not been established empirically. Helfeldt (1984), as well as
Robinson and Kovacevich (1 985) have concluded that formal validation procedures are
critical to the appropriate use of the BK1-1 as a screening instrument.

Based on the previous discussion, a clear rationale exists for an investigation of
the predictive validity of the BK1-1. However, the predictive validity of any school
readiness test is not absolute and must be assessed relative to the specific school
environment in which it will be ultimately applied for practical use (Abrahamson &
Bell, 1979; Salvia & Ysseldyke, 1981). Tsushima et al. (1983) have stated that,
"even when validity coefficients are available, a local re-validation is worthy of
consideration because of the invariably unique features found within each school, such as
variation of socioeconomic, cultural characteristics, teaching emphases, and peer
pressures” (p. 665). In addition, Lichenstein (1982), as well as Maitland et
al.(1974) have advocated the development and use of local norms and cut-off scores for

school readiness screening devices in order to maximize the predictive accuracy of



instruments. Therefore, the establishment of local norms and cut-off scores for the use
of the BK1-1 in a specific school setting is warranted. The main objective of this study
- was to determine how effectively scores from the BK1-1, administered at the end of
kindergarten or beginning of grade one, predict indices of academic ability and
achievement on a longitudinal basis; that is, at the end of grades one, two, and three.
Secondary objectives included investigating whether the predictive accuracy of the BK1- ‘
1 is affected by gender differences and determining the best combination of BK1-1
subtests for predicting indices of academic ability achievement at the end of grades one,
two, and three. Finally, if the BK1-1 was found to be an acceptable predictor of
academic achievement, local norms and cut-off scores were to be established for the
school in which the research study was conducted.

This study is of practical significance to the field of assessment because it
establishes preliminary evidence of predictive validity for a relatively new testing
device. In addition, the results of this investigation will be of practical value to
educators who may wish to use the BK1-1 for screening purposes in schools similar to

that in which this study was conducted.



CHAPTER I
Review of the Literature

As stated in the previous chapter, the BK1-1 is both easily administered and
cost-efficient and as such, may have potential as a useful school readiness screening
device. However, its predictive validity is not currently supported by empirical
evidence. Several school readiness tests with acceptable levels of predictive validity for
making screening decisions already exist. Unless a new test, such as the BK1-1, can
demonstrate either similar or superior predictive power, its use as a screening
insirument is not supported.

The review of the literature which follows will develop the framework of
knowledge necessary for evaluating the predictive validity of the BK1-1. This review
will be divided into a discussion of the following topics: 1) the underlying rationaie of
school readiness tests; 2) the outcomes that school readiness tests predict; 3) the skills
assessed by school readiness tests: 4) how the predictive validity of school readiness
tests is appropriately assessed: 5) predictive validities of selected readiness tests, and;
6) a comprehensive description of the BK1-1.

The Rationale of School Readi Testi

In order to understand the purpose of the BK1-1, the rationale underlying school
readiness tests in general must be discussed. School readiness testing refers to the
practice of assessing whether or not a child has reached a level of functioning that is
adequate for entering school or for beginning academic instruction in order to predic
which children are likely to experience difficulty in school (Mercer et al., 1979a;
Lichenstein & Ireton, 1984). School readiness can be assessed in a number of ways
including the use of chronological age (Dietz & Wilson, 1985; DiPasquale, Moule &

Flewelling, 1980; May & Waelch, 1986; Randel, Fry & Ralls 1977; Sweetland & De



Simone, 1987); kindergarten teacher ratings, ranging from simple ra_nking of children
in terms of the teacher's prediction of later academic success or failure, to structured
rating scales (Bolig & Fletcher, 1973; Eaves, Kendall & Crichton, 1974; Feshbach,
Adelman & Fuller, 1974, 1977; Glazzard, 1977; Hall & Keogh, 1978; Keogh & Smith,
1970; Lessler & Bridges, 1973; Lindsay & Wedell, 1982; Stevenson, Parker,
Wilkinson, Hegion & Fish, 1976; Telegdy, 1975); and psychometric batteries which
combine performance on numerous variables and tests related to cognitive, neurological,
and perceptual- and sensory-motor functioning (Badian, 1982; Ba;nes. 1985; de
Hirsch, Jansky & Langford, 1966; Eaves et al., 1974; Feshbach et al., 1974, 1977;
Satz & Friel, 1974; Satz, Taylor, Friel & Fletcher, 1978). However, for the purpose
of this investigation , it is the assessment of school readiness through the use of a single,
multidimensional school readiness test, administered at the end of kindergarten or at the
beginning of grade one, that is to be investigated.

The basic assumption underlying multidimensional school! readiness tests is that
a child's test performance is predictive of future academic difficulties and that these
predicted difficulties may be minimized through early intervention strategies (Evans &
Ferguson, 1974; Flynn & Flynn, 1978; Friedman et al., 1980; Gullo et al., 1984;
Hase, 1977, Horn & Packard, 1985; Lindsay & Wedell, 1982; Mercer et al., 1979a,
197gb; Swanson et al., 1981; Telegdy, 1974a; Vacc et al., 1987). This assumption is
related to the concept of secondary prevention. However, in order to understand
secondary prevention, it must first be distinguished from primary preventicn.

Primary prevention refers to strategies that are implemented before disorders
appear whereas secondary prevention refers to intervention efforts implemented soon
after indicators of a disorder are detected (Silver, 1973; Van Evra, 1983). Therefore,
primary prevention necessarily requires the identification of the etiological factors

underlying a disorder. Once these factors are determined, intervention programs are



implemented to prevent the disorders from initially occurring. Two primary
provention strategies are possible. The first is the *high risk strategy” where certain
groups of people known to be particularly at risk for developing certain disorders are
targetted for intervention. For example, the availability of prenatal diagnosis may be
targetted at women over the age of 35 who have an increased risk of having babies with
birth defects. The second primary prevention strategy involves broad social and
educational programs aimed at the general population. Several successful exémples of
this primary prevention strategy are evident in a medical context. These include
widespread childhood immunization programs to prevent diseases like polio, the
fluoridation of drinking water and dental health programs to prevent tooth dacay, and
prenatal parental education programs which promote a healthy pregnancy which leads to
the prevention of birth disorders related to factors such as poor maternal nutrition.

Some attempts have been made to implement primary prevention techniques in
the educational domain. Programs such as Head Start used a high risk primary
prevention strategy in an attempt to alter the effects of inappropriate stimulation,
associated with a low socioeconomic status home environment, upon young children in
order to prevent school failure. However, attempting to apply a primary prevention
model to an educaticnal context is often problematic because, unlike medical disorders,
the etiology of learning problems is not usually clear (Fedoruk, 1988). Thereiore. in
education we are generally limited to secondary prevention which seeks to identify the
early indicators of learning difficulties and thereby detéct, independent of cause,
children who are likely to have difficulty in school and to implement intervention
strategies before failure occurs (Silver, 1978).

The secondary prevention approach consists of three stages: screening,
diagnosis, and intervention. The concept of screening originated within a medical or

disease model (Frankenburg, 1985; Keogh & Becker, 1973) which assumes that the
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condition to be identified already exists in the child, that the diagnosis implies a specific
treatment, and that the sooner a treatment is implemented, the more successful it will
be. There is also the belief that early treatment will prevent the development of, or
minimize problems secondary to the disorder, such as confounding emotional
disturbances related to a primarily physical disorder (Keogh and Becker, 1973).
Several examples of successful secondary prevention efforts exist within a mecinal
context. These include the early identification and dietary treatment of phenylketonuria
(PKU), and the early detection and treatment of visual defects and hearing impairment
(Frankenburg, 1985; Keogh & Becker, 1973; Lindsay & Wedell, 1982).

Applying the assumptions of the medical model to education, it was reasoned that
the early identification and treatment of children who might experience difficulty in
school would prevent or minimize these problems and be more effective and economical
than later remediation (Lichenstein & Ireton, 1984; Lindsay & Wedell, 1982; Satz &
Fletcher, 1979; Wilson & Reichmuth, 1985). In additicn, it was reasoned that the
early identification and treatment of learning probieimis would also minimize the
development of secondary emotional and behavioral problems associated with school
failure (Horn and Packard, 1985; Raccioppi, 1982; Reinherz, 1977). Therefore, in an
educational context, screening involves testing a large group of students with brief,
simple, and cost-effective measures in order to identify students who are sufficiently
different ("at risk"), in either a positive or negative sense, from their age mates that
they require special attention (Lichtenstein & Ireton, 1984; Paget & Nagie, 1986;
Reinherz, 1977; Salvia & Ysseldyke, i981). Based on the results of screening,
children diagnosed as being "at risk" are referred for further diagnostic assessment.
Following this stage, decisions regarding appropriate placement and/or intervention

strategies are made.
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The focus of school readiness tests is solely on the first stage of tha secondary
prevention pracess, although screening is appropriately followed by diagnosis and
intervention (Hall & Keogh, 1978; Salvia & Yssledyke, 1981). The emphasis is on
identifying kindergarten children who, on the basis of the absence or prasence of certain
indicators assessed by a readiness test, are likely to experience academic difficulty and
who would benefit from éither repeating kindergarten or receiving spacialized learning
assistance early in school. In addition, grade one readiness screening can also be used to
identify students who are advanced and might benefit from the provision of enrichment
experiences in grade one. Simply stated, the basic purposes of school readiness tests are
as follows: 1') to predict who is ready/not ready for formal academic instruction and;

2) to predict which children might profit from remedial (or enrichment) education
programs (Salvia and Ysseldyke, 1981).

However, as the word "prediction” implies, the process of identifying a child as
being "at risk" for school problems involves making a future judgement, an éct of
prophecy that may be accurate or inaccurate. Based on a child's ability to perform
certain tasks on a school readiness test, we are hypothesizing about future learning
problems, not confirming that they presently exist (Adeiman, 1978; Keogh & Becker,
1973). When a child is identified as being "at risk", what is being referred to is a
higher than average probability that a problem will occur, not that the problem will
definitely occur (Keogh & Daley, 1983). As the word "probability” indicates, the
concept of risk is related to expectancies based on population statistics and will not yield
an exact prediction for each individual case (Frankenburg, 1985). Therefore, saying
that a child is "at risk” for academic difficulty, based on the results of a school readiness
test, means that the child has scored éimilarly to children in the population who have

later experienced difficulty in school.
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Thus far in this discussion, the term "academic difficulty” has been used to
describe the risk condition predicted by school readiness tests. However, this term must
be more precisely defined if one is to understand the academic outcomes which schoo!
readiness tests generally predict. Furthermors, a spacification of these academic
outcomes will provide a standard against which scores from the BK1-1 can be compared

in order to evaluate its predictive effectiveness.

A critical consideration in determining the effectiveness of school readiness tests
is the definition of outcome goals or criteria against which predictions are based (Keogh
& Becker, 1973). Educational outcomes can be conceptualized in a number of ways, both
academic and affective. Academically, educational success or failure can be defined by
performance on norm-referenced achievement tests, achievement consistent with
measured intellectual potential, mastery of subject matter, teacher-assigned marks or
grade retention. Affectively, success or failure in school may relate to a child's self
concept, popularity and personal fulfillment, and to parental satisfaction with a child's
performance (Keogh & Becker, 1973). However, for the purpose of this study,
discussion will be limited to academic educational outcomes because it is these outcomes
that are traditionally the focus of early remedial and enrichment programs.

The majority of studies which have evaluated the predictive validity of specific
tests of school readiness have used scores from standardized achievement tests
administered in grades one to three as criterion or outcome variables (Flynn & Flynn,
1978; Gullo et al., 1984; Hase, 1977; Lichtenstein, 1981; Lindquist, 1982; Nagle,
1979; Nichta et al., 1982; Piersel & Kinsey, 1984; Rande! et al., 1977; Rubin,
Balow, Dorle & Rosen, 1978; Swanson et al., 1981; Telegdy, 1975; Vacc et al.,
1987). it would appear that the educational outcome most often predicted by measures

of school readiness is performance on a standardized achievement test. Therefore,
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returning to the concept of risk, a child who scores poorly on a readiness test is "at
risk” for below-average performance on a standardized test of academic achievement.
Certainly, this reflects only one type of academic outcome but to the extent that the
results of such an achievement test relate to other academic outcomes such as teacher
grades, mastery of subject matter, and grade retention, this would appear to be a valid
criterion.

To evaluate the predictive validity of the BK1-1 in the present study, the
outcome variable of aéademic achievement was defined primarily in terms of scores on
standardized achievement tests. However, teacher-assigned grades were also used to
provide an additional index of academic achievement. It is recognized that teacher-
assigned grades reflect not only academic achievement but a number of other factors such
as student behavior (Doherty & Conolly, 1985; Kornblau & Keogh, 1980; Leiter &
Brown, 1985). However, the reality exists that teacher-assigned grades and report
card marks are a widely used and important measure of academic achievement in schools.
Teacher grades are often the only index of academic achievement seen by parents and
children. Additionally, a teacher's assessment of a child may provide a better
representation of actual day-to-day academic functioning than a score from a single,
standardized achievement test. From this perspective, teacher-assigned grades possess’
social validity; that is, real-world significance (Wolf, 1978), and in conjunction with
standardized measures, they provide another angle for viewing students' academic
achievement. Teacher estimates of academic achievement have been found to correlate in
the range of .55 -.70 with standardized measures of academic atiainment (Doherty &
Conolly, 1985; Leiter & Brown, 1985; Lessler & Bridges, 1973) which reflects a
moderate level of agreement . Therefore, in the present study, it is assumed that teacher
grades will function as an acceptable criterion measure of academic acheivement to

which scores from the BK1-1 can be compared.
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In suramary, it is raasonabie to assume that for a school readiness test to be
valid, it must assess skills that are predictive of the academic outcomes previously
discussed. Based on the degree of absence or presence of the skills assessed by a
readiness test, it is predicted which students have a greater than average chance of
success of failure in later schooling. Therefore, these skills, the indicators of future
academic achievement, must be identified so that the rationale underlying the content of
school readiness tests, such as the BK1-1, can be understood.

The Skl A | by School Readi Test

Several specific group and individual multidimensiorial tests of school readiness
exist but they share marked similarities in content (Lindsay & Wedell, 1982).
Multidimensional school readiness tests consist of a number of subtests, which assess
the absence or presence of indicatcrs that have been found to be the most predictive of
early school achievement. A number of empirical studies have investigated the early
predictive indicators of school success and failure. Generally, these studies have
assessed language, cognitive, motor, perceptual/sensory-motor, and behavioral-
emotional variables in kindergarten or early grade one and correlated them with
measures of school achievement in the early grades (Horn & Packard, 1985; Kei:gh &
Becker, 1973). Variables having the highest correlation with school achievement have
then been defined as providing the best early prediction of futurs academic status (Horn
& Packard, 1985). Different combinations of these variables Gefine the content of most
school readiness tests. Following a description of these variables, their specific
relationship to the content of the BK1-1 will be presented.

n ill

Language variables include written expressive, oral expressive, and receptive

language skills. Written expressive language tasks require children to produce written

language through such tasks as printing numbers or their own name. Tasks assessing
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oral expressive language skills involve having children produce spoken language by
correctly articulating words, saying the alphabet, and identifying pictures, letters,
colours, or numbers with a verbal response. Finally, receptive language skills require
children to demonstrate their understanding of language with a non-verbal response.
Tasks of this nature might include having a child identify which one of four pictures
corresponds to a vocabulary word spoken by the examiner. Several studies have
investigated the relationship between language variables and school achisvement
(Badian, 1982; Barnes, 1985; Collis, Collis & Yore, 1986; Flynn & Flynn, 1978;
Freebody & Rust, 1985; Lindquist, 1982; Schmidt & Perino, 1985). Generally, the
correlations between language variables and academic achievement fall in the range of
-40-.85 with measures of oral language being weaker predictors than measures of
receptive or written expressive language (Horn and Packard, 1985).

Several tasks assessing language variables are evident in the content of most
school readiness tests. For example, the content of the BK1-1 reflects a heavy emphasis
on language skills. Of the thirteen skill areas assessed by the test, nine reflect language
skills. Written expressive language is assessed by having children print numbers in
sequence to seven and by having them print their first and last names. Oral expressive
language is assessed by having children orally answer personal data questions (e.g.,
When is your birthday?), name colors, pictures, lower case letters; recite the
alphabet, and count by rote to twenty. Receptive language skills are assessed by one skill
area in which children must non-verbally demonstrate how many objects correspond to
a printed numeral.

Overall intellectual functioning or IQ is considered to be a strong predictor of
academic achievement (Keogh & Becker, 1973). Many studies have investigated the

relationship between general cognitive ability and school achievement using group or
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individually administered IQ tests (Badian, 1982; Book, 1974, 1980; Feshbach et al.,
1974, 1977; Flynn & Flynn, 1978), human figure drawing tasks (Dunleavy, Hansen,
Szasz & Baade, 1981; Flynn & Flynn, 1978; Schmidt & Perino, 1985; Simner,
1985), and Piagetian tasks (Collis et al., 1986). Generally, the correlations between
these measures of intellectual ability and later school achievement are in the range of
.35 -.55 with individual tests of intelligence, such as the WPPSI, yielding the best
predictions and Piagetian tasks yielding the weakest prediction. The cognitive ability
task most often found on tests of school readiness is human figure drawing. The BK1-1
includes such a Draw-A-Person task, which is scored for the presence of ten features.
Fine and Gross Motor Skills

Fine motor skills, such as pencil and scissor use, and gross motor skills, such as
hopping and balancing on one foot, have also been correlated with school achievement.
Correlations between these variables are generally in the range of .23-.30 (Badian,
1982; Horn & Packard, 1985; Lindquist, 1982). Although fine and gross motor tasks
are not highly predictive of later schoal achievement, they are occasionally included in
the content of school readiness tests. However, the BK1-1 does not include a forma!
assessment of these skills.
Perceptual and Sensory-Motor Skills

Perceptual and sensory-motor variables include visual-motor skills, auditory
perception ability, visual perception skills, and sensory integration ability. Visual-
motor tasks assess children's ability to copy or draw shapes and patterns. Auditory
perception activities generally require children to discriminate between similar
sounding words or sound patterns while tasks assessing visual perceptual ability involve
having children match similar letters, words, or figures or choose which of several
figures, words, or letters in a group is dissimilar.  Sensory integration activities

require children to integrate two sensory modalities such as identifying which pattern of



printed dots and dashes corresponds to a series of short and long tones. Most of the
correlations between visual-motor tasks and early school achievement are close to .40
(Horn & Packard, 1985; Lesiak, 1984). In general, correlations between visual
perceptual ability and academic achievement in the early grades are in the range of .36-
.45 (Barnes, 1985; Collis et al., 1986; Horn & Packard, 1985), while Horn and
Packard (1985) report mean correlations of .37 and .24 raspectively for studies
investigating the relationship between auditory discrimination skills, sensory
integration skills, and early school achievement.

A number of perceptual and sensory-motor tasks are evident in the content of
most school readiness tests, especially tasks related to visual-motor, visual perceptual,
and auditory perceptual skills. Following language ability, perceptual and sensory-
motor skills are the most thoroughly assessed area on the BK1-1. Visual-motor ability
is assessed by having children copy shapes while the visual perception task requires
children to choose which of four letters or words is dissimilar. Auditory perception
skills are assessed using an Aauditory discrimination activity similar to the Wepman
Auyditory Discrimination Test (Wepman, 1973), in which children state whether two
similar sounding words are the same or different.

Behavioral and Emotional Variables

Finally, the relationship of early behavioral-emotional variables to early school
achievement has also been investigated. These variables are usually assessed using a
teacher rating scale or checklist and include measures of attention and distractibility,
measures of externalizing behavior problems, such as conduct disorders; measures of
internalizing behavior problems, such as anxiety; and assessments of self-help, and
social skills. Horn and Packard (1985) have reported an overall mean correlation of
.48 for studies investigating the relationship between behavioral-emotional variables

and early school achievement, with measures of attention-distractibility (mean [=.63)
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and internalizing bahavior problems (mean [=.59) being the strongest predictors. -
Despite the relatively high predictive power of behavioral-emotional variables, these
skills are not often included in the content of multidimensional school readiness tests.
The BK1-1 does not contain a formal assessment of behavioral-emotional variables.

In summary, a number of different variables are moderately predictive of school
achievement in the early grades. However, although each variable contributes to the
prediction of school achievement, no single indicator in isolation provides adequate
prediction (Silver, 1978). According to Horn and Packard (1985), "aven the best
early bredictors account for less than 36% of the variance in subsequent school
achievement” (p. 604). Therefore, in order to improve prediction, a number of
predictive indicators are pooled to form the content of multidimensional school readiness
tests such as the BK1-1. A multidimensional readiness test generally yields a total or
composite readiness score, subtest scores, and, in some cases, area scores which are
composed of the results of two or more subtests assessing a similar skill area.

Given a general understanding of the content of multidimensional school readiness
tests, the question then arises: How effectively do the scores from these tests predict
academic outcomes? Before answering this question, one must first be familiar with
how the predictive validity of school readiness tests is appropriately assessed. This
familiarity will provide the understanding necessary for evaluating the predictive
validity of the BK1-1 in the present study.

Evaluating the Predictive Validity of School Readi Tes!

The predictive validity of school readiness tests is generally evaluated using a
correlation coefficient which determines how well the specific readiness test (predictor
variable) predicts academic achievement in the future, usually at the end of grade one
(criterion or outcome variable)(Mercer et al., 1979b). However, although

correlations indicate the strength of the linear relationship between predictor and
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criterion scores, a correlation coefficient does not give a direct indication of how
accurate the readiness test is for making decisions (e.g., refer for further assessment
versus do not refer) (Lessler & Bridges, 1973; Lichenstein, 1981; Mercer et al.,
1979b).

As previously stated, readiness tests are essentially screening devices whose aim
is to select children who are at risk for academic difficulty in the early grades. The goal
of screening tests is to maximize the correspondence between the group of children
referred and the group of children who actually experience academic difficulty
(Lichenstein & Ireton, 1984). Therefore, in addition to coefficients of predictive
validity, the prospective users of a readiness test also require validity data indicating
whether the test selects children as intended; that is, they need validity data in the form
of a classificational analysis which indicates the number of accurate versus inaccurate
predictions that the readiness test makes (Lichenstein, 1981; Lindsay & Wedell, 1982;
Mercer et al.,, 1979a; Satz & Fletcher, 1979; Wilson & Reichmuth, 1985).
Predictive accuracy is assessed using a prediction-performance matrix (see Figure 1).
This matrix summarizes the relationship between the outcomes of a readiness test and
the actual status of individuals on a criterion measure, such as performance on a
standardized achievement test.

Four outcomes are possible based on this matrix, two reflecting accurate
screening decisions and two reflecting screening errors. Accurate screening decisions
occur when a child who is designated as being at risk on the readiness test later
experiences academic difficulty (valid positive) and when a child who is designated as
being "not at risk” on the readiness test does not experience academic difficulty (valid
negative). Similarly, screening errors occur when a child who is designated as being at
risk on the readiness test does not experience academic difficulty (false positive) and

when a child who is designated as being "not at risk” on the readines: test does



Status on criterion measure of school achievement

Child is Child is not
experiencing experiencing
difficulty difficulty
Refer; high risk A. accurate C. inaccurate
Screening for academic prediction prediction
outcome difficulty (+) (valid positive) (false
positive)
based on
readiness Do not refer; low B. inaccurate D. accurate
test risk for academic prediction prediction
performance difficulty (-) (false _negative) (valid negative)|

Figure 1: Prediction-Performance Matrix
Adapted from Lichenstein & Ireton, 1984, p. 197
experience academic difficulty (false negative). Additionally, a single index that
summarizes the overall predictive accuracy of the readiness test is referred to as the
"overall hit rate” and is an expression of the proportion of accurate screening decisions
out of the total number of possible screening decisions (Mercer et al., 1979b; Wilson &
Reichmuth, 1985).

When evaluating the results of a classificational analysis, the overall hit rate
must be interpreted with caution. In order for a readiness test to be valid from the
perspective of classificational analysis, it must demonstrate that it is abie to identify
and refer those children who will later sxperience academic difficulty, a quality
referred to as sensitivity; and that it accurately selects those children who will not
experience later academic difficulties, the quality of specificity (Lichenstein & Ireton,
1984).' An overall hit rate can be misleading because it does not directly reflect a test's
sensitivity. For example, assume that 100 children were administered a readiness test.
On the basis of the readiness test, one child was identified as being "at risk" for academic
difficulty in grade one. However, on a measure of academic achievement administered at
the end of grade one, ten children, including the one initially identified, were found to be

experiencing academic difficulty. Therefore, the readiness test failed to identify 90%
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(9/10) of the children who later oxpearienced problems. This occurred even though the
overall hit rate of the readiness test would have been 91% (i.e., 91 correct screening
decisions out of 100). Situations similar to the one just describad occur because the
overall hit rate for a screening instrument is highly dependent on the criterion measure
base rate; that is, the proportion of children in the criterion measure problem group.
The smaller the criterion measure base rate, the more likely it is that a screening
outcome of "not at risk" will be correct (Lichenstein & Ireton, 1984; Wilson &
Reichmuth, 1985).

The results of a prediction-performance matrix should also be considered
horizontally. A horizontal analysis is often overlooked but is important because it
determines the levels of predictive accuracy associated with "at risk” vs. "not at risk"
screening outcomes on a predictor variable (Frankenburg, 1985; Mercer et al., 1979a,
1979b; Wilson & Reichmuth, 1985). In other words, a horizontal analysis calculates
children's chances of actually falling in the "at risk" group on the criterion variable if
they received an "at risk" designatién on the predictor variable. Similarly, it
determines their chances of actually being in the "not at risk" group on the criterion
variable if they received a "not at risk” screening outcome.

In summary, the results of a classificational analysis of predictive accuracy are
not absolute. Rather, they reflect the results obtained with a specific readiness test and
criterion measure using certain predetermined cut-off scores to specify risk versus no
risk on the readiness test and academic difficulty versus no academic difficulty on the
criterion measure. Difierent results would be obtained i the cut-off scores for either
measure were changed or if different tests were used (Lichenstsin & Ireton, 1984;
Mercer et al,, 1979a; Wilson & Reichmuth, 1985).

School readiness tests, a type of screening procedure, are not expected to yield

perfectly accurate prediction (Adelman, 1978; Silver, 1978). Errors of over- and
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under-identification (false positives and false negatives) are expectad and prospactive
test users must carefully consider the implications of each type of error for their
particular situation (Mercer et al., 1979a). When assessing the predictive accuracy of
a readiness test, the consequences of screening errors must be considerad in terms of
both cost efficiency and ethical implications.

Errors of overidentification (i.e., false positives) are troublesome from the
perspective of cost-efficiency because the individualized diagnostic assessment which
ideally follows a screening decision of "at risk", is costly in terms of professional time.
. If a readiness test results in many overidentification errors, there is an unnecessary
expense in terms of time and money to a school district. Ethically, errors of
overidentification are serious when the outcome is retention in kindergarten or remedial
intervention. Overidentification errors are problematic because they may result in
undue anxiety for parents. In addition, the erroneous application of an "at risk” label
may negatively affect both a teacher's expectations and a child's self-expectations.
Applying the concept of self-fulfilling prophecy, attaching labels of educationa! risk to
children, when no risk actually exists, may result in a teacher expecting less of the
children and the children expecting less of themselves and as a result, the children
performing as predicted (Adelman, 1978; Feuerstein, 1979; Keogh & Becker, 1973).

Similarly, errors of underidentification (i.e., false negatives) are also costly in
terms of professional time and money. Children who are truly at risk but not identified
as such, and who do not receive early assistance, may require more intensive, long-term
remedial intervention at a later point in time. Additionally, from an ethical perspective,
placing children in learning environments for which they are unprepared may result
in their experiencing needless failure and frustration and may also contribute to the
development of secondary problems such as reduced self-concept and an aversion to

school (Reinherz, 1977).
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As previously stated, the use of school readiness tests will result in some
identification errors. Each school district must carefully weigh the implications of @ach
type of error for its situation. However, if schoo! readiness tests are treated solely as
screening tools whose decisions are to be followed up by individual, diagnostic
assessment, the negative implications of identification errors are greatly reduced,
espacially from an ethical perspactive. Lichenstein (1981) has asserted that errors of
overidentification are less serious than underidentification errors because they can be
corrected at the stage of individualized diagnostic assessment that appropriately follows
a screening procedure. From this perspective, a screening test should ideally refer for
in-depth assessment, all children who are truly at risk for academic difficulties as well
as a few overreferrals. Therefore, the only identification errors would be those of
overidentification, and these children would likely be picked up during the following
diagnostic assessment. The issue of overidentification errors on a readiness test then
becomes primarily an economic question for school officials; that is, is the cost of
providing individual, diagnostic assessment to a greater number of false positives
reasonable if all children actually requiring specialized assistance are identified ?

The process of establishing evidence for the predictive validity of a readiness test
is complex and should ideally involve a consideration of both predictive validity
correlation coefficients and classificational accuracy. In the present study, the
predictive validity of the BK1-1 will be evaluated using both correlational and
classificational procedures. With these concepts in mind, the question: How effectively
do the scores from multidimensional school readiness tests predict academic outcomes?,

can be answered.

Evidence for the predictive validity of selected multidimensional school readiness

tests is presented in this section in order to provide a standard against which to compare
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the pradictive validity of the BK1-1 which was established in the present study.
Following a brief description of each test, the procedure and results of selected
predictive validation studies related to that test are summarized. At the end of this
section, a discussion of methodological weaknesses common to the studies reviewed is
presented along with a consideration of how these weaknesses are addressed in the
present study.
The Metropolitan Readi Tost

i the past, the Metropolitan Readiness Test (MRT) (Rildreth, Griffiths &
McGauvran, 1865) has been found to be the most commonly used measure of school
readiness (Maitland et al., 1974; Reynolds, 1979). The 1976 edition of the MRT
(Nurss & McGauvran, 1976) enjoys similar widespread use (Gullo et al., 1984). The
MRT is "intended to assess several important skills needed for early school success”
(Salvia & Ysseldyke, 1981, p. 467). Two levels of the test are available, one intended
for use with children at the beginning or middle of kindergarten and one for use with
children at the end of kindergarten or beginning of first grade. For the purposes of this
investigation, discussion will be limited to the latter level of the MRT. The second level
of the MRT assesses receptive language skills (School Language and Listening subtests),
knowledge of grapheme-phoneme correspondence (Beginning Consonants and Sound-
Letter Correspondence), visual-discrimination skills (Visual Matching and Finding
Patterns subtests), and number skills (Quantitative Concepts and Quantitative
Operations subtests).

A factor analysis of the 1965 edition of the MRT rivealed that it is most strongly
oriented to visual-perceptual-motor and language comprehension skills (Telegdy,
1974a). Reynolds (1979) also factor analyzed the 1965 edition of the MRT. He
concluded that a single factor, General Readiness, best describes the test and that the

use and interpretation of the total test score is most appropriate for predicting early
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school achievement. The 1976 edition of the MRT yields scores for Auditory, Visual,
Language, and Quantitative skill areas. The Auditory, Visual, and Language skill area
scores are further combined into a Pre-reading Skills Composite score. However,
similar to Reynold's study (1979), a factor analysis of the MRT (1976) only
supported a general readiness factor, reflective of the total battery score, and a second
factor felt to represent a language dimension, reflective of the Language skill area score.
The analysis neither supported a differentiation between Auditory, Visual, and
Quantitative skill areas nor a factor construct supporting the existence of a Pre-reading
Skills Composite score that differs from the Total Battery score (Watkins & Wiebe,
1984). Based on the results of the study, it would appear best to limit interpretations
of the MRY (1976) to a general measure of schoo! readiness ability.

Telegdy (1975) assessed the predictive validity of the MRT (1965) in addition
to that of four other readiness measures. The MRT was administered to 56 children (28
boys and 28 girls) at the end of kindergarten. Scores from the MRT were correlated
with scores from the Wide Range Achigvement Test (WRAT) (Jastak, Bijou & Jastak,
1965) and the Gray Oral Reading Test (GORT) (Gray, 1963), which ware administered
at the end of grade one. The MRT total score was more highly predictive of later academic
achievement than any of its subtest scores. Correlations (R<.01) between the MRT total
score and the WRAT Reading, Spelling, and Math subtests were .70, .73, and .59
respectively. In addition, the MRT correlated (p<.01).58 with the GORT passage reading
subtest and .67 with the GORT literal comprehension subtest. However, the choice of
criterion measures in this study is questionable for the purpose of assessing academic
achievement. For example, the Reading subtest of the WRAT only assesses skills in
letter recognition, letter naming, and pronunciation of words in isolation - a very

limited assessment of reading ability.



Randel et al. (1977) conducted a study to compare the predictive vélidities of the
MRT (1965) and ABC_Inventory (ABC) (Adair & Blesch, 1965). Using zero order
correlations and a stepwise multiple regression procedure, they assessed the ability of
MRT total scores, obtained in the spring of kindergarten, to predict a total raw score
obtained from a combination of three reading subtests of the Stanford Achiavement Test
(SAT) (Kelley, Madden, Gardner & Rudman, 1963,1964) at the end of grade one
(N=62) and grade three (N=65). The MRT was the first variable to enter the multiple
regression equation in both cases and although statistically sibniﬁcant (p<.01), the
correlations between the MRT total sccra and SAT reading raw scores were substantially
lower than those obtained by Telegdy (i.»., .34 with grade one SAT reading and .51 with
grade three SAT reading).

Flynn and Flynn (1978) included the MRT (1965) in their evaluation of the
predictive validities of five screening measures. The MRT was administered to 81
kindergarten children and the scores were correlated with scores from the California
Achievement Test (CAT) (CTB/McGraw-Hill, 1977) administered at the end of grade
two. Both zero order correlations and a stepwise multiple regression procedure, with
the MRT entered as the first variable, were used to analyze the data. The MRT total score
correlated (p<.01) .34, .32, .30, and .28 with CAT Reading, Language, Math, and Total
test scores respectively. These results are similar to those obtained by Randel, Fry and
Ralls (1977).

The predictive validity of the 1976 edition of the MRT was investigated by Nagle
(1979) using a sample of 176 children (73 girls and 103 boys). The MRT was
administered during the first month of grade one and the raw scores for the four MRT
skill areas were correlated with the Total Reading and Total Math grade level scores on
the SAT, which was administered at the end of grade one. Correlations were computed for

the total group and separately by gender to determine whether the predictive validity of



the MRT would be significantly differant for males and femalss. The only significant
difference between males and females was found on the correlation betwean the MRT
Pre-reading Skills Composite score and the SAT Total Reading score (g=2.02, p<.05)
which was .75 for males and .57 for fomales (both p<.01). The remaining correlations
(R<.01) for the total group were .65, .50, and .50 respectivaly, between SAT Total
Reading and the MRT Auditory, Visual, and Language area scores. In addition, a
correlation of .70 (p<.01) was found between the MRT Quantitative area score and the
SAT Total Mathematics score.

Swanson et al. (1981) conducted a comparative study of the predictive
effectiveness of the MRT(1976) and Mmmmm (MSSST)
(Hainsworth & Siqueland, 1969). They correlated the MRT scoras of two
chronologically consecutive samples of students (N=72 and 64) with reading scores on
the MLMEMQUM(MAT)(DUFQSL Bixler, Wrightstone, Prescott &
Balow, 1976) administered at the end of grade one. Correlations (group 1 listed first)
of .745/.822, .755/.664, .702/.507, and .819/.835 respectively, were found
between the MRT Auditory, Visual, Language, and Pre-reading Composite Skills area
scores and the MAT Total Reading score (significance stated but no confidence level
reported). However, these impressively high correlations may be slightly inflated due
to the fact that the criterion variable, the MAT, is very similar to the predictor |
variable, the MRT (Fedoruk, 1988).

In a similar study, Gullo et al. (1984) administered the MRT to a sample of 88
children (40 girls and 48 boys) at the end of kindergarten. They correlated the MRT
area scores with Reading, Language, Math, and Total Test scores on the Scott, Foresman
Achievement Test (SFAT) (Wick & Smith, 1981). Correlations (p<.001) of .79 and .75
were found betwe;n the MRT Pre-reading Skills Composite score and the Reading and

Total Test scores of the SFAT. In addition, the MRT Quantitative area score correlated
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(R<.001) .52 with SFAT Math and .71 with .the SFAT Total Test score. These results are
highly comparable to those obtained by Nagle (1979) and Swanson et al. (1981).

Based on the results of the previously cited studies it is clear that considerable
evidence has been established to support the predictive validity of the MRT. In fact, the
predictive validity of the MRT is considered superior relative to other school readiness
tests (Salvia & Ysseldyke, 1981) and it is often used as the standard against which to
establish concurrent validity evidence for new readiness measures (Chew & Morris,
1984, Tshuima et al., 1983). However, several other devices exist for the assessment
of school readiness and evidence of their validity for predicting school success will be
examined in order to provide a broader basis of comparison for the predictive validity of
the BKi-1.

The Fi r ing T

The Eirst Grade Screening Test (FGST)(Pate & Webb, 1966) was developed for
the purpose of ". . . screening beginning or potential first grade students to identify the
few who will not, without benefit of special assistance, make sufficient progress during
the first grade to be ready for second grade the next year" (Pate & Webb, 1966, p. 5).
The test yields a single score and consists of 27 items which can be grouped into the
following areas: Picture Vocabulary, Drawing and Visual-Motor Functioning, Social and
Practical Perception of Information, Memory for Pictures, and Following Diractions. A
factor analysis of the FGST revealed that it is most strongly oriented to language
comprehension skills; that is, a child's ability to comprehend and store verbal concepts.
To a lesser degree, the FGST was also felt to measure visual-perceptual-motor ability
(Telegdy, 1974a).

Telegdy (1975) evaluated the predictive validity of the FGST in addition to that of
the MRT. The FGST was administered at the end of kindergarten to 56 children (28 boys

and 28 girls). Their scores were correlated with scores from both the WRAT and the
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GORT administered at the énd of grade one:. Correlations (p<.01 ) between the FGST and
the WRAT Reading, Spelling, and Math subtests were .50, .53, and .59 respectively. In
addition, the FGST correlated (p<.01) .40 with the GORT passage reading subtest and .53
with the GORYT literal comprehension subtest.

Hase (1977) assessed the ability of the FGST, administered prior to grade one to
a sample of 212 children (112 boys and 100 girls), to predict teacher ratings of the
children in December of grade one. The FGST yields a single score but for the purpose of
this study, the author rationally grouped the 27 items of the test into four subscales
(Visual-Motor, Self-Concept, Reasoning, and Picture Vocabulary), in addition to the
composite score, which was designated as reflecting overall school pérformance. During
a pilot study, Hase determined cut-off scores for each of the five scales so that children
could be classified as "not at risk", "mild risk", or "moderate to high risk" for
problems in coping with school requirements based ori their performance on the FGST.
The students in the 1977 study had their FGST scores classified in this manner. First
grade teachers were asked to rate their students as "good", "fair", or "poor" on each of
the five scales in December of the year studied. Comparisons were then made between
the teacher ratings and the FGST ratings. The percentage of agreement between the two
sets of ratings ranged from 64% for Self-Concept to 70% for Visual-Motor.  Chi-
square statistics were calculated for the agreement rates and found to be significant
(R<.01). Following this stage, children with total FGST scores of 15 or less and all
children with at least one subscale score in the "moderate to high risk” range were
identified as béihg "at risk" for academic difficulty. All remaining children were
classified as "not at risk". This prediction was compared to teachers' ratings of overall
school performance, which were collapsed into two categories, "adequate” (good and fair
ratings) and "poor”. A classificational analysis of the data revealed an overall hit rate of

82.5% (Chi-square statistic significant at p<.01). The FGST screening procedura also
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correctly identified 89% of the children that teachers felt were doing well in school and -
74% of the children identified by teachers as experiencing difficulty in school. False
positive and false negative rates of 7.5% and 3% respectively were obtained. These
levels of agreement are similar to those in other studies reporting a classificational
analysis of data (e.g., Wilson & Reichmuth, 1985). However, the predictive accuracy of
"at risk"/"not at risk” ratings on the FGST was not considered through a horizontal
analysis of the data in this study.

Piersel and Kinsey (1984) used a sample of 67 children (36 girls and 31 boys)
to evaluate the predictive validity of the FGST, administered during March of the
kindergarten year. The total score from the FGST was correlated with scores from the
Science Research Associates Achievement Series (SRAAS) (Naslund, Thorpe, & Lefever,
1978) administered during February of grade one. Correlations {p<.01) of .44, .41,
and .49 were found between the FGST total score and the SRAAS Reading, Mathematics,
and Total Battery scores. These results are similar to those reported by Telegdy
(1975).

Th in

The Screening Test of Academic Readiness (STAR)(Ahr, 1966) consists of eight
subtests: Human Figure Drawing, Picture Vocabulary, Letters, Picture Completion,
Copying, Picture Description, Relationships, and Numbers. The STAR yields a composite
score in addition to eight subtest scores. The STAR was factor analyzed by Telegdy
(1974a). This analysis revealed three distinct factors: visual-perceptua!-motor
ability, language comprehension, and abstraction of essential characteristics; that is,
the ability to identify and isolate relevant details. |

Telegdy (1975) investigated the predictive validity of the STAR in addition to
that of the FGST and MRT. The STAR was administered to a sample of 56 children (28

boys and 28 girls) at the end of kindergarten. Scores from the STAR were correlated
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with scores from the WRAT and the GORT, administered at the end of grade one. The
STAR total test score and the Letters subtest score correlated (p < .01, fotal test score
listed first) .67/.76, .67/.76, and .66/.63 with scores on the WRAT Reading, Spelling
and Mathematics subtests; and .48/.62 and .62/.65 with the GORT passage reading and
literal comprehension subtests.

Nichta et al. (1982) used a sample of 28 children (15 boys and 13 girls) to
evaluate the predictive validity of the STAR, administered prior to kindergarten .
Scores from the STAR were correlated with scores from the Peabody Individual
Achievement Test (PIAT)(Dunn & Markwardt, 1970), administered during the middie
of grade one. Correlations (p<.01) of .71 and .60 were found between the STAR total test
score and the age and grade equivalent total test scores from the PIAT. However, it must
be noted that the relatively smali sample size in this study may have resulted in
spuriously high correlations on the basis of chance. Despite this limitation, these
carrelations are similar to those obtained by Telegdy (1975) which suggests that the
predictive validity of the STAR is not limited by when it is administered; that is, at the
beginning or end of kindergarten.

Qther School Readiness Tests

The Developmental Indicators for the Assessment of Learning (DIAL)(Mardell &
Goldenberg, 1975) is a norm-referenced, individually administered preschool
screening instrument designed to ident‘ify those children with potential learning
problems. The DIAL consists of four areas assessing gross motor, fine motor,
conceptual, and communication skills. In addition to a total DIAL score, scores are
available for each of the four areas.

Vacc et al.(1987) used a sample of 245 children to investigate the ability of the
DIAL, administered prior to kindergarten, to predict scores on the CAT at the end of grade

one. The results of a canonical correlational analysis revealed that the four subtests of
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the DIAL were significantly related to the four CAT subtests (B=.67, p<.0001),
indicating that the DIAL is a valid predictor of school performance as measured by the
CAT. A stepwise multiple regression analysis was used to determine the most significant
predictors of performance on the CAT subtests. In each case, the DIAL Concepts subtest
was the first variable entered into the equation and was the most significant predictor of
CAT scorss, correlating (p<.0001) .35 with CAT Reading and .38 with the total CAT
score. The DIAL Concepts subtest assesses skills such as classifying objects on the basis
of color, shape, and size; counting, and naming colors. However, the strength of the
obtained correlations is low, and the authors overinterpret their results when they state
that these correlations indicate that successful prediction of first grade performance is
heavily dependent un a student's abilities in these areas. In addition, despite the fact that
the predictive validity coefficients were not strong, the authors state that the DIAL
Concepts subtest is a meaningful preschool screening procedure that will enable
educators to identify children who need early intervention, further evaluation and/or
treatment, and that it "permits, on a long-term basis, the monitoring of children found
to be at risk” (p. 50). In light of the obtained results, these claims are not justified.
The QQMLMMW(DDST)(Frankenburg, Dodds, Fandal,
Kazuk & Cohrs, 1975) is an individually administered, norm-referenced device
designed for the early identification of children, birth to six years of age, with
developmental and behavioral problems. The DDST assesses skills in four general areas:
personal-social skills, fine motor development, language ability, and gross motor skills.
Lindquist (1982) evaluated the ability of the DDST to predict reading
achievement, as measured by the Gates-MacGinitie Reading Tests (GMRT)(MacGinitie,
1978), at the end of grades one, two, and three. Twenty-seven items of the DDST were

selected as being the most appropriate for assessing grade one readiness and were
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administered to children prior to grade one in order to obtain a total score in addition to
scores for each of the four areas. The final sample of 351 children was randomly
selected from five elementary schools and stratified to include approximately equal
numbers of students from each of the first, second, and third grades. DDST scores were
found to be most predictive of grade one reading achievement. The DDST total score
correlated .46 (p<.15) with the total score on the grade one GMRT. The DDST Fine-
Motor-Adaptive area, including skills such as copying and human figure drawing, was
the most highly pradictive subtest, correlating .41(p<.15) with the GMRT at the end of
grade one.

The_ABC Inventory (ABC)(Adair & Blesch, 1965) consists of four sections: a)
drawing a man; b) answering general information questions; c) answering scientific
information questions; and d) counting four squares, folding a paper triangle, repeating
four digits, and copying a square. In addition to investigating the predictive validity of
the MRT, Randel, Fry and Ralls (1977) also examined that of the ABC. Total scores from
the ABC, administered at the end of kindergarten, were correlated with raw scores from
selected reading subtests on the SAT which was administered at the end of grades one (N =
62) and three (N = 65). Correlations between the ABC and both grade one and three
reading performance on the SAT were .19 and .23 respectively (no significance leve!
reported). Based on the results of this study, the ABC does not appear to be a valid
predictor of early school reading achievement.

The Meeting Street School Screening Test (MSSST) (Hainsworth & Siqueland,
1969) consists of three subtests: Motor-Patterning, Visual-Perceptual-Motor, and
Language. Swanson, Payne, and Jackson (1981) evaluated the predictive validity of the
MSSST in addition to that of the MRT. MSSST scores from two chronologically
consecutive samples (N = 72 and 64) were correlated with reading scores from the

MAT, administered at the end of grade one. Overall, the MSSST was not as strong a
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predictor of scores on the MAT as the MRT. The total MSSST score correlated .773
(group 1) and .726 (group 2) with the Total Reading score on the MAT (significance

stated but no confidence level reported). These results indicate that the MSSST is a good

predictor of grade one reading achievement as measured by the MAT.

An inspection of the studies reviewed reveals several common methodological
weaknesses which are addressed in the present study. First, the intellectual ability (IQ)
levels of the samples used were only described in two studies (Flynn & Flynn, 1978;
Randel et al., 1977). It is possible that school readiness tests are not equally predictive
for groups with different mean IQ levels. Jansky (1978) has stated that it would be
useful to know whether readiness tests are equally predictive for children who differ in
intelligence. However, without a knowledge of the mean 1Q leve! of the samples used in
predictive validation studies, this question cannot be answered and it is difficult to
generalize the results of the studies to other groups of children who may have markedly
different mean intellectual ability levels. Because of the importance of this variable,
the mean intellectual ability level of the sample in the present study is described so that
the generalizability of the findings regarding the predictive validity of the BK1-1 will
be enhanced.

Second, socioeconomic status (SES) level is a highly influential subject
characteristic that could potentially confound the relationship between the readiness test
(predictor variable ) and the measure of academic achievement (criterion variable)
(Telegdy, 1974b). Jansky (1978) has stated that SES affects the predictive
effectiveness of readiness tests. Several of the studies reviewed failed to describe the
SES level of their sample (Flynn & Flynn, 1978; Hase, 1977; Lindquist, 1982; Nagle,
1979; Vacc et al., 1987). This seriously limits the possibility of generalizing the

results of these studies to other groups of children. Five studies used samples whose SES
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level was very homogeneous (Gullo et al., 1984; Nichta et al., 1982; Piersel & Kinsey,
1984; Randel et al., 1977; Swanson et al., 1981). In these studies the effects of SES
were eliminated because SES was constant for all subjects. However, the results of these
studies are only relevant for groups of children with similar SES levels. Finally,
Telegdy (1975) used a sample that was representative of low, middle, and upper SES
groups, which greatly increases the generalizability of the resuits from the study.
However, interaction was not addressed; that is, the possibility that the predictive
effectiveness of the readiness test was not the same for different SES groups was not
tested. In the present study, the SES level of the sample was described using the
occupational status of the primary wage earner in each child's household so that the
results regarding the predictive validity of the BK1-1 could be appropriately
generalized to other groups of children with a similar SES level.

Third, although the composition of the samples in terms of gender was usually
described, the possibility of differential predictions for males and females was tested in
only one study (Nagle, 1979). This is problematic because Badian and Serwer (1975)
and Jansky (1978) have suggested that different predictive measures are often needed
for girls and boys. Therefore, in the present study, the possibility that the BK1-1 could
be differentially predictive for girls and boys was tested.

Fourth, the majority of the studies reviewed limited their evaluation of
predictive validity to correlational statistics. Only one study reported a classificational
analysis of the data (Hase, 1977). According to Lichenstein (1981) classificational
analysis is very important to evaluating the predictive validity of school readiness tests.
Although predictive validity correlation coefficients are necessary and indicate the
strength of the relationship between two variables, classificational analysis reflects the
actual agreement between the readiness test and the measure of academic achievement in

making category distinctions. As stated previously in this chapler, classificational
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analysis summarizes the proportion of accurate and inaccurate predictions that would be
made with a specific instrument using speciﬂdd cut-off points. This type of analysis is
highly relevant to the evaluation of an instrument whose main purpose is one of intial
decision-making and the assignment of children to categories (ie. "at risk" vs. "not at
risk”). In the present study, the predictive validity of the BK1-1 was evaluated using
both correlational and classificational analysis.

Finally, none of the reviewed studies described the instructional programs or
curricula to which children in their samples were exposed during the early grades.
Several investigators have acknowledged that the predictive validity of schoo! readiness
tests may vary according to the type of instructional program a child receives
(Abrahamson & Bell, 1979; Feshbach et al., 1974; Jansky, 1978; Silver, 1978).
Salvia & Ysseldyke (1981) have stated that, although a readiness test may predict a
child's progress under one set of instructional conditions, it may not predict that chiid's
progress in another instructional program. When predictive validation studies fail to
describe the types of curricula and instructional programs that intervened between the
predictions of the readiness test and the measures of academic achievement, it is difficult
to directly generalize the findings to other school settings which may be using highly
different teaching methods and materials. Therefore, in the present study, a description
of the reading and math programs that intervened between the administration of the
BK1-1 and the administration of the criterion variables was provided so that the
generalizability of the obtained results would bs enhanced.

In summary, there is a wide range of predictive validity coefficients for school
readiness tests. The majority of the correlations fall between .40 and .75 with the MRT
and STAR emerging as the best predictors of early school achievement. Additionally,
studies that have reported a classificational analysis of the dala generally report overall

accuracy rates of 46 - 86% (Mercer et al., 1979a, 1979b). An overall accuracy rate
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of 75% is most common for multidimensional readiness tesls (Hase, 1977; Silver,
1978; Wilson & Reichmuth, 1985). These results suggests that, in general, single,
multidimensional readiness tests do have adequate predictive validity for making initial
screening decisions. Several readiness tests with acceptable levels of predictive validity
for screening purposes currently exist. Therefore, to gain support as a viable
alternative to existing readiness tests, the BK1-1 must demonstrate either a similar or
superior level of predictive validity and accuracy. However, a thorough examir:tion of
the BK1-1 is necessary prior to an investigation of its predictive validity.
The BK1-1 |

As stated in Chapter 1, the BK1-1 is described as a criterion-referenced
screening test of readiness skills considered necessary for success in grade one. The
device is based on the rationale that readiness cannot be appropriately described by a
norm-referenced score because it is an ongoing process resulting from normal
development and from instruction in and exposure to a continuum of various skills and
activities.  Additionally, the test manual states that the results of the criterion-
referenced screening assessment of readiness skills provided by the BK1-1 can be
directly translated into the development of individualized instructional programs.

The BK1-1 was developed in response to requests from school personnel who

were informally conducting kindergarten and grade one screening using selected items

from the Brigance Diagnostic Inventory of Early Development (DIED) and the Brigance
Diagnostic Inventory of Basic Skills (DIBS). They expressed a need for a single

instrument comprised of assessments from these two devices that would be the most
appropriate for kindergarten and grade one screening. During the 1980-81 school
year, an initial field testing version of the BK1-1 was developed and piloted in 53
schools in 14 states. Field personnel, including special and regular education teachers,

primary specialists, and speech pathologists, evaluated this edition in terms of the



significance and appropriateness of each assessment, the acceptability of point values
assigned to each skill, and revisions, additions, and corractions which they felt were
needed. Skills included in the final version of the BK1-1 were those that could be
assessed quickly with a high degree of validity and objectivity and "having the greatest
predictive validity for success in . . . grade one" (Brigance, 1982, p. iii) as supported
by a review of the literature, field testing, and user requirements.

The BK1-1 assesses 13 skill areas (see Appendix A). The device is easily
administered in 10 to 20 minutes and does not requira specialized training in test
adminstration, which makes it attractive for use by teachers. Although it is usually
individually administered, the manual also suggests small group and station approaches
to testing. The BK1-1 consists of a coilbound binder which contains the technical
manual, the examiner's directions and test stimuli, a student data sheet for recording
answers, and optional forms for screening observations and teacher and parent ratings.
The manual is easily understood and clearly presents the directions, scoring criteria,
time limits, and cut-off points for each item. Examiners are able to view the procedures
for each item on their side of the binder while the child views the corresponding test
stimuli, which are generally clear and attracti;/e. In addition, the manual contains
suggestions for possible observations and ways in which to "test the limits" of a child's
skills in an area using unscored supplemental assessments.

items are marked objectively and the number of correct responses in each skill
area is muiltiplied by a weighting factor to arrive at an area score. The area scores are
added to obtain a composite score with a possible total of 100. Following the assessment,
examiners can record their obsc:vations on an optional scresning observation checklist
which addresses such areas as vision, hearing, speech and emotional functioning. The

BK1-1 attempts to provide triarchic assessment by supplementing the child's skill
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performance with optional teacher and parent rating scales covering areas such as
beginning academic skills, social skills, and health.

The manual suggests that the scares of all the children in a testing group be rank
ordered and then divided into "High®, "Average”, and "Low" groups. Itis stated that the
BK1-1 may be given a second time, as a post-test, to students obtaining low scores. The
manual indicates that the lower 20% of a group and any child scoring under 60 or over
95 should receive a comprehensive assessment. The test developer suggests that each
school program establish its own cutoff scores for different purposes and referrals.
This statement provides support for establishing local norms and cutoff scores for the
BK1-1 in a school that is presently using the device.

The BK1-1 appears to have potential as a useful device for school readiness
screening. However, at the present time, the effectiveness of the BK1-1 for making
accurate screening decisions is not supported by empirical evidence. Wright (1985)
issued a harsh criticism when he stated that the author of the BK1-1 seems to have
absolved himself of the responsibility for ensuring the psychometric adequacy of his
instrument by stating that his test is "criterion-referenced". Robinson and Kovacevich
(1985) have even challenged the BK1-1's claim to being criterion-referenced.
However, arguing these criticisms is not productive because it implies that the term
“criterion-referenced” is somehow synonymous with "lack of psychometric adequacy"”.
This is not a valid assumption because, according to the guidelines proposed by
Hambleton and Eignor (1978) for evaluating criterion-referenced tests and test
manuals, evidence of validity for the intended uses of test scores is an essential technical
feature of criterion-referenced devices.

It will be recalled from Chapter | that the BK1-1 test manual states that the
results of this device can be used to identify students requiring a more comprehensive

evaluation, to help determine appropriate placement and grouping of students, and to
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assist teachers with planning appropriate programs for students. The BK1-1 manual
also suggests that the test can be given in the spring to identify problerns to be worked on |
over the summer. In addition, the manual states that "students of low ability can be
expected to produce low scores” (Brigance, 1982, p. ix). The items on the BK1-1

appear to assess common pre-academic skills similar to those assessed by existing
readiness tests. However, the validity of these items for achieving the outlined

objectives of the test is only implied by user opinion and a review of related research
(Boehm, 1985; Helfeldt, 1984) and not supported by empirical evidence (Robinson &
Kovacevich, 1985).

Presently, the validity of the items selected for inclusion on the BK1-1 appears
to have been inferred from their similarity to items on existing school readiness tests.
However, Helfeldt (1984) has stated that the existence of items on a test "should not be
inferred merely because a test's items were adopted from more comprehensive batteries
or some norm-referenced measure” (p. 823). In other words, although a particular
subtest or type of test item came from or is similar to one from a valid and reliable
instrument, its reliability and validity as part of a new test cannot be assumed. For
example, on the BK1-1 test page assessing Recognition of Lower Case Letters, there is a
citation from Bond and Dykstra (1967) referring to the fact that letter name knowledge
assessed by the Murphy-Durrell Reading Readiness Test (1965) is a strong predictor of
grade one reading performance. This citation implies that the BK1-1 letter recognition
task is also a valid predictor of grade one reading. However, the two tasks are highly
different. The Murphy-Durrell task requires the child to select which of four or five
choices corresponds to a letter named by the examiner whereas the BK1-1 task requires
the child to supply the names to all twenty-six lower case letters of the alphabet.
Therefore, there is a clear need to establish the predictive validity of the various

subtests and items on the BK1-1.
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In addition, the process by which items were selected for the BK1-1 appears to
have relied heavily on the judgement of the aut::or and field personnel whose criteria for
determining item acceptability and weighting factors are not clearly outlined.
Furthermore, the grade one curricula in the schools in which the usefulness of items
was judged by field parsonnel is not described. Therefore, the degree to which the skills
assessed by the BK1-1 are valid and relevant to early school success is dependent on the
curricula of the grade one programs fhat children enter. This is supported by Salvia
and Ysseldyke (1981) who state that "predictive validity may vary according to
curriculum” (p. 455). Clearly, this provides additional support for evaluating the
predictive validity of the BK1-1 within a specific school setting.

The BK1-1 possesses positive factors for its use as a screening device; that is,
its administration is uncomplicated and it is economical both in terms of cost and time.
However, based on the preceding discussion, its usefulness for predicting academic
outcomes must be empirically established before its results can be appropriately
interpreted and used as part of an early identification program. Therefore, the following
research questions and objectives were investigated: 1) How effectively does the BK1-
1, administered at the end of kindergarten or beginning of grade one, predict indices of
academic achievement at the end of grades one to three? 2) Does the BK1-1 have
differential predictive validity for boys and girls? 3) What is the best combination of
subtests from the BK1-1 to predict indices of academic achievesiant at the end of grades
one to three? 4) If the BK1-1 was found to be an acceptable predicizi of academic
achievement, local norms and cut-off scores for screening and referral pizpsses were to
be established for the school in which the research study was conducted. Additionally, in
order to clarify the exact nature of the reference group used in the present study, the

sample was described in terms of mean intellectual ability level, socioeconomic status



level, and the nature of the reading and math programs to which the subjects were

exposed in grades one through three.
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CHAPTER il

Method and Procedures

The following chapter will examine the technical aspects of this research study.
The subjects and instrumentation will be described. This description will be followed
by an outline of the data collection procedures and data analysis techniques that were
applied to answer the research questions and meet the objectives outlined in the previous
chapter.

Subjects

The total sample of 149 subjects (80 boys and 69 girls) was drawn from a
single urban-rural elementary school where the researcher had been employed as a
resource room teacher from 1984 t01987. The subjecls were those children who were
enrolled in grades one to five during the 1988 - 1989 school year and who had been
administered the BK1-1 either the end of their kindergarten year (n = 114) or during
their first month of grade one at the school (n= 35). Although 154 children were
originally identified as potential research subjects, parental consent was required to
obtain the information necessary for the study and 5 parents declined to have their
children included. However, the final sample of 149 children represents 97% of the
target student population.

The subjects ranged in age from 63 to 85 months with an average age of 72
months at the time of BK1-1 administration and had a mean intellectual ability level of
110 (range = 50 - 143) as indicated by their standard age scores (M =100, SD = 16)
on the Canadian Cognitive Abilities Test administered at the end of grade one.

The subjects were from a small urban centre (population = 6,000) and
surrounding rural areas. A survey of socioeconomic status (SES) (see pp. 54 - 55 for a

description of the procedure used) based on the occupation of the primary wage earner in
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the home indicated that 6% of the sample fell in the professional category, 27.5% of the
children were from homes where the primary wage earner was employed in a skilled
(non-manual) occupation, 50.3% of the sample fell in the skilled (manual)
occupational category, 14.1% of the subjects were from homes of unskilled laborers,
and 2% of the sample was from homes where the primary wage earner was unemployed.

One hundred and forty of the 149 subjects attended the English language Early
Childhood Services (E.C.S.) program at the participating school. The remaining 9
children attended E.C.S. programs at other schools but had transferred into grade one at
the participating school over the summer. Of the 140 subjects who attended
kindergarten at John Paul Il School, 51 children (kindergarten classes of 1984 and
1985) received their kindergarten instruction from one teacher while the remaining
89 children (kindergarten classes of 1986, 1987, and 1988) received their
kindergarten instruction from a second teacher. At the time of data collection, 36
students (23 boys and 13 girls) were in grade one, 25 (13 boys and 12 girls) were in
grade two, 33 (18 boys and 15 girls) were in grade three, 31(12 boys and 19 girls)
were in grade four, and 24 (14 boys and 10 girls) were in grade five,

Reading and math instruction in grades one to three at the participating school is
consistent with the goals and objectives outlined in the curriculum guide and programs
of studies developed by the Alberta Department of Education and there is reasonable
degree of consistency between the instructional approaches of the various teachers at
each grade level. In addition, the composition of the teaching staff at each grade level has
remained quite constant over the past five years. The Holt Mathematics System textbook
series is used for instructing math in grades one to three. Reading instruction in grades
one to three was based on the "Mr. Mugs" reading series published by Ginn until the end

of the 1986-87 school year. However, since the 1987-88 school year, the Holt
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Impressions reading series has been used as the basis of reading instruction in the
primary grades.
Instrumentation
Due to the fact that this study was retrospective in nature, the instruments
chosen for inclusion as predictor and criterion measures were predetermined by the

school's existing testing program. A description of each instrument including its

reliability, validity, and methods of administration and scoring follows.

Predictor Variable

As stated in the previous chapter, the BK1-1 is a schoo! readiness screening
measure that assesses thirteen skill areas (refer to Appendix A for a description): a)
Personal Data Response (PDR), b) Color Recognition (CR), c) Picture Vocabulary (PV),
d) Visual-Discrimination (VD), e) Visual-Motor Skills (VMS), f) Draw-A-Person
(DAP) g) Rote Counting (RC), h) Recites Alphabet (RA), i) Numeral Comprehension
(NC), j} Letter Recognition (LR), k) Auditory Discrimination (AD), N)Prints Personal
Data (PPD), and m) Numerals in Sequence (NS).

The BK1-1 is individually administered in 10 to 20 minutes and does not require
specialized training in assessment. The test items are in an easel format with clear
administration directions for the examiner provided on the opposite side of each student
page. The majority of items are objectively scored as correct or incorrect. However,
certain subtests require judgement on the part of the examiner. The VMS subtest
requires judgement of the acceptability of design reproductions but examples of
acceptable and unacceptable designs are provided on the examiner's page. The DAP
subtest requires some degree of judgement in determining which body parts children

have included in their drawings. On both the PPD and NS subtests the examiner notes
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reversals but does not count them as errors. The examiner must also determine
whether or not the student's printed numbers on the NS subtest are sufficiently
representative of the intended symbols to obtain credit. However, lenient scoring is
suggested.

The number of correct responses in each skill area is summed and multiplied by
a pre-determined point value to obtain 13 skill area scores. The area scores are then
added to arrive at a total score (see Appendix A). For the purpose of this study, both the
total BK1-1 score and the 13 subtest scores were used in the analysis. In cases where
children had repeated kindergarten (n = 5), their second set of BK1-1 scores was used
in the analysis because it was felt to be more reflective of their actual entry level status
into grade one. _

In terms of reliability, Wright (1985) has argued that because the BK1-1
allows considerable latitude in administration, not all children will have comparable
experiences. Inter-rater reliability has not been established for the BK1-1 to address
the possibility of independent examiners arriving at different scores for one child on
items requiring judgement. This makes the direct comparison and ranking of scores
obtained by different children difficult unless a single examiner is used. In the present
study, the researcher, who completed the testing as part of her resource room teaching
duties, had directly tested 85% of the subjects (n = 126) while a trained assistant
tested 15% (n = 23) of the subjects. The researcher rechecked and rescored all
protocols for those children whom she did not directly test.

riteri riab!

The following section measures were used as criterion variables in this study: a)
Canadian Cognitive Abilites Test (CCAT); b) Gates-MacGinitie Reading Tests, Canadian
Edition (GMRTCE); ¢) Canadian Achievement Tests (CAT), and; d) Teacher-assigned

grades.
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The CCAT, Primary Battery, Level 1 (CCAT-PB1) is a single score, untimed,
non-reading group test of general cognitive ability. The test authors state that the
CCAT-PB1 is "designed to assess the development of cognitive abilities related to verbal,
quantitative and non-verbal reasoning, and problem solving” (Thorndike & Hagen,
1982, p. 3). The CCAT is the Canadian version of the Cognitive Abilities Test (CAT)
(Thorndike & Hagen, 1978). Certain minor modifications in content were made to make
the CCAT more relevant for a Canadian population and Canadian national norms were
derived (Mcinnes, 1985).

The CCAT-PB1 is comprised of four subtests: a) Relational Concepts; b)
Multimental; c) Quantitative Concepts, and; d) Oral Vocabulary. This test is usually
administered by the classroom teacher who follows the standardized directions provided
in the examiner's manual. Each item requires the children to choose which of four
pictorial choices best corresponds with the teacher's statement or question.

The test booklets are handscored using a pictorial strip key. The raw scores for
each subtest are added to produce a total test raw score which is then converted into a
universal scale score (USS) using the specified table. The USS can then be converted
into a grade percentile rank (GPR) using the child's grade at testing and the appropriate
norms (i.e., fall, winter, or spring). The USS, in combination with the child's
chronological age (CA) at testing, is transformed into a Standard Age Score (SAS,
M=100, SD =16) using norms tables that are divided into three month chronological age
intervals from 5-0 to 9-6. The SAS is roughly equivalent to an IQ score and can be
converted into both a percentile rank and stanine score. For the purpose of this study,

each child's SAS was used in the analysis.



The internal consistency of the CCAT-PB1 was determined using the KRaq

procedure and is reported to be .88 (Thorndike & Hagen, 1984). This suggests an
acceptable level of internal consistency. Test-retest reliability coefficients are not
reported in the technical manual for the CCAT-PB1. However, Randhawa, Hunt, and
Rawlyk (1974) reported a test-retest reliability coefficient of .75 for an earlier
edition of the CCAT-PB (Level 1, Form 1). Although the content validity of the CCAT-
PB1 appears to be acceptable (Mcinnes, 1985), concurrent and predictive criterion
related evidence is not presented in the technical manual. However, Randhawa, Hunt, and
Rawlyk (1974) found a correlation of .63 between scores on an earlier edition of the
CCAT-PB (Level 1, Form 1) and WISC-R 1Q scores. Finally, the CCAT-PB was
standardized in 1980 on 32,137 Canadian students, concurrently with the Canadian Test
of Basic Skills (CTBS) (King et al., 1982). The group on which the CCAT-PB1 was
standardized was a stratified random sample of students from English-speaking Canadian
schools from all provinces and territories. Therefore, the norms are believed to be
representative of the subjects in the present study.

In the participating school, the CCAT-PB1 is routinely administered by the
classroom teacher to all students at the end (i.e., May or June) of grade one. The
researcher handscored the test booklets for all children in this study and converted the
raw scores into standard age scores using spring norms (i.e., April 1 to June). The SAS
scores from the CCAT-PB1 were used for two purposes in this study. First, they were
used to establish a description of the mean intellectual ability level of the children
included in the study. Second, they were used in the analysis to determine the
relationship between BK1-1 scores and intellectual ability and to substantiate the test

manual's statement that students of lower ability can be expected to produce lower scores

on the BK1-1,
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The GMRTCE is an untimed, norm-referenced, group administered test of reading
ability. Levels A, B, and C are intended for use with grades 1, 2, and 3 respectively.
Each level of the test contains two subtests, vocabulary and comprehension. The
vocabulary sublest at levels A and B primarily assesses decoding skills. This subtest
consists of pictures paired with four graphically similar words from which the child
must choose the one that corresponds to the picture. At level C, the vocabulary subtest
involves having a child match a target word with its synonym to be selected out of four or
five choices, primarily emphasizing knowledge of word meanings (Stahl, 1985).

The comprehension subtest at Levels A and B requires the child to read a "story",
ranging in length from one sentence to a short paragraph, and then to indicate which of
four pictures the story describes. At Level C, the child must read a short paragraph of
three to five sentences in length, and then answer a series of multiple choice questions
about that selection.

The GMRTCE is usually administered by the classroom teacher who follows the
scripted instructions provided in the teacher's manual. The test is handscored and yields
scores for each of the subtests in addition to a total test score. Raw scores can be
converted into T-scores (M =50, SD =10), percentile ranks, stanines, grade equivalent
scores, or extended scale scores using fall (October), midycar (February), or spring
(May) norms. In this study, raw scores and, in certain cases, J-scores for each subtest
and the total test score were used as criterion variables in the analysis. In cases where
children had repeated a grade, their first set of GMRT scores was used in the analysis
because these scores were felt to be most reilective of the academic status predicted by

the BK1-1,
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are not provided for the total test score. However, the total test score can be assumed to
be reliable bacause it is a composite of the two subtests each of which has high

reliability. The content validity of the GMRTCE was determined through an investigation
of the skills and subject matter presented in typical school reading programs. However,
the test manual does not provide statistical evidence of how well scores on the GMRTCE
relate to other measures of reading ability; that is, no evidence of concurrent validity is
presented. The GMRTCE was standardized on a representative sample of 45,000
Canadian students and the characteristics of the GMRTCE standérdization sample appear
to be comparable to those of the subjects in the present study.

The GMRTCE is routinely administered at the cooperating school, by classroom
teachers, to their students at some point during the school year, usually in May or June.
Scores from the GMRTCE were used in this study to provide a standardized measure of
reading achievement in grades one to three, to which results of the BK1-1 were

compared. In addition, the GMRTCE (Level A) is the only standardized achievement

measure routinely administered at the grade one level in the participating school.

The CAT is a timed, multiple-choice, group-administered, standardized test of
academic achievement which assesses skills in four content areas: reading, spelling,
language, and mathematics. Level 12 of the test is intended for use with children in
grades one and two while Level 13 is used with grade three.

At Levels 12 and 13 the Reading area consists of four subtests assessing skills in
phonic analysis (e.g., recognizing beginning consonant sounds), structural analysis
(e.g., forming compound words), reading vocabulary (i.e., identifying synonyms and
antonyms), and reading comprehension (i.e., short passages followed by muiltiple choice

questions assessing literal and inferential comprehension). The Spelling area consists of
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a éinglo subtest in which children must determine -whether or not an underlined word in
a sentence is spelled correctly. The Language area includes two subtests, Language
Mechanics (i.e., capitalization and punctuation) and Language Expression (e.g.. usage).
The Mathematics area consists of two subtests, Mathematics Computation (e.g., addition
and subraction) and Mathematics Concepts and Applications (i.e., applying mathematical
operations to a variety of contexts such as measurement).

The CAT is usually administered by the classroom teacher who follows the
instructions and time limits outlined in the examiner's manual. The CAT is computer-
scored and yields raw scores, percentile ranks, grade equivalents, and stanines for each
subtest, area (i.e., Reading, Spelling, Language, Math), and the total test score. In this
study, the raw scores for each subtest, area, and the total test score were used as
criterion variables in the analysis.

KR2g estimates of the internal consistency of the CAT indicate coefficients
ranging from .69 for spelling at Level 12 to .97 for the Total Battery at Level 13.
Internal reliability coefficients for the Total Reading, Total Math, and Total Battery
scores at both levels of the CAT are equal to or greater than .91. Test-retest reliability
data are not presentedﬂ in the technical manual but the majority of test-retest reliability
coefficients for the California Achievement Test (CAT) (CTB/McGraw-Hill, 1977,
1978), from which the CAT is developed, are reported to be in the range of .65-.75
(Salvia & Ysseldyke, 1981).

The content validity of the CAT was primarily established through the formation
of category objectives which represent a category of skills. These category objectives
were developed by reviewing provincial and school district curriculum guides, major
textbooks, and the objectives of several criterion-referenced testing programs
(CTC/McGraw-Hill, 1983). Items were then developed to measure these category

objectives. However, the test developers assert that the ultimate evaluation of the CAT's
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validity is the degree to which it corresponds to a particular school district's objectives
and curriculum.

The CAT was standardized on a total sample of 76,485 English-speaking Canadian
students in grades one to twelve. The standardization involved a stratified random
sampling of school districts by geogaphic area and degree of urbanization and random
sampling of schools within districts. The socioceconomic status level of the sample was
ascertained by questionnaire and is thoroughly described in the technical manual. The
CAT norms are believed to be appropriate for use with the subjects in the present study.

The participating schoo! began using the CAT with grade two in 1988 and with
grade three in 1989. The test is routinely administered, by the classroom teacher,
during May of each school year. Scores from the CAT were used in this study as a
standardized measure of achievement at the grade two and three levels to which scores
from the BK1-1 were compared.

Teacher-Assigned Grades

Year-end teacher-assigned marks for grades one to three from the 1987-1988
school year provided an additional index of academic achievement in this study. Report
card marks for reading, written expression, printing, and mathematics from the fourth
reporting period (end of June) were used. The participating school uses a letter grade
system for grades one to three which is based on the following scale:

A - Outstanding (Excellent)
B - Above Average (-’ery Good)
C - Average (Good)
D - Fair
U - Unsatisfactory
This scale is based on teacher judgement and is not equated with percentages. In

addition, teachers also utilize + and - ratings with the letter grades (i.e., A+). For the
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purpose of this study, the lelter grades were convertad into the following numerical

scale:
A+ = 533 A=5 A- = 466
B+ = 4.33 B=4 B- = 3.66
C+ =3.33 C=3 C- = 2.66
D+ = 2.33 D=2 D- = 1.66

C

=1
The choice of this continuous five-point scale was arbitrary and simply intended to
express the qualitative letter grades in a numerical form which could be subjected to
data analysis.
Data Collection

The data for this research study already existed in the cumulative records of the
subjects (N = 149) at the participating school. However, the collection of data
proceeded in two phases. The first phase involved students from the kindergarten classes
of 1984 to 1987 (total possible n = 115, final p = 113) while the second phase
involved children from the kindergarten class of 1988 ( total possible n = 39, final n=
36). For the first phase of data collection, a written proposal (see covering letter in
Appendix C) outlining the pertinent details of this research study was submitted to the
superintendent of the participating school on January 6, 1989 in order to obtain
permission to access data in the cumulative records of students who were registered in
grades two to five at the school (i.e., cumulative records for children from the
kindergarten classes of 1984, 1985, 1986, 1987). Permission was granted by the
school board on January 9, 1989, subject to administrative guidelines which included
clarifying whether or not parental consent would be required for accessing the
information in the student records. Subsequently, on February 8, 1989, it was

determined that it would be necessary to obtain written permission from the parents of
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the potential research subjects before accessing the information in their cumulative
records {see correspondence in Appendix C).

In order to comply with these guidelines, a consent form, a letter describing the
research study, and a covering letter from the superintendent (see Appendix C) were
sent to the parents/ guardians of 115 potential subjects enrolled in grades two through
five at the participating school on February 16, 1989. March 1, 1989 was specified as
the deadline date for the return of completed consent forms. Following this deadline date,
the researcher conducted a telephone follow-up of consents that had not been returned.
Upon completion of this follow-up, 113 consents were returned while 2 parents
declined to have their children included in the study. This represents a return rate of
98%.

Beginning on March 13, 1989, the cumulative records of these 113 subjects
were reviewed. Children were assigned ID numbers starting with 001 and this number,
rather than their name, was used on the data form in order to protect the confidentiality
and anonymity of the information. All relevant data (e.g., demographic characteristics,
test scores) were recorded onto a prepared data form (see Appendix B), transferred to a
data matrix, keypunched, and then entered into the the University of Alberta computer
system. In addition, the researcher rechecked the scoring of all BK1-1 test protocols
for accuracy at this time.

The data collection procedure also involved obtaining information about each
child's sociceconomic status level. To facilitate this process, the parents/guardians of
each child were asked to indicate the occupation of the primary wage earner in their
household on the consent form which was returned to the researcher. This information
was recorded onto each child's data form using a five point occupational classification

system which was operationally defined as follows:
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5 Professional - any occupation for which university ievel education is
essential and/or any legally recognized profession (i.e., recognized under
Alberta provincial statute). (e.g., lawyer, doctor, nurse, teacher,
engineer)

4 Skilled (non-manual) - primary non-manual occupations requiring
specialized training and/or certification/licensing. (e.g., certified
accountant, realtor, insurance broker, business manager)

3 Skilled (manyal) - primarily manual occupations requiring specialized
training and/or certification/licensing. (e.g., plumber, electrician,
welder, hairdresser)

2 Unskilled - manual or non-manual occupations for which specialized
training is not required or "on-the-job" training is provided (e.q.,
janitor, sales clerk, waitress)

1 Unemployed

Note: In cases where individuals are retired, they are considered under the

occupational category in which they were last employed.

The researcher used these definitions to rate the occupational status of the primary wage
earner in each subject's family and this numerical classification was used in the data
analysis. The reliability of this socioeconomic status classification system was verified
by having two additional individuals uss the definitions to complete independent ratings
of the subjects. An interrater reliability alpha coefficient (Cronbach, 1971) of .963
and a percentage rate of agreement of 81% between the three raters were obtained to
confirm the accuracy of this classification system.

ouring the course of data collection, it was noted that report card marks were not

recorded in the student records. The school principal was able to provide an
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administrative copy of report card marks for the 1987-1988 school year but it was
determined that similar administrative copies of teacher-assigned maris for the 1984
- 1987 school years were not available. Therefore, this study was limited to the use of
feport card marks for the end of the 1988 school year only.

A preliminary inspection of the data collected during this first phase indicated
that the number of subjects available for computing correlations between the BK1-1 and
certain criterion variables was not as large as desired. Therefore, it was decided to
expand the research sample to include children enrolled in grade one (i.e., kindergarten
class of 1988) so that an additional set of scores from the BK1-1, grade one GMRTCE,
and CCAT could be obtained. In addition, it was decided to extend the data collection period
to the end of May, 1989 in order to obtain an additional et of scores from the GMRTCE at
the ends of grades two and three and &, AT at the grade two and three levels.

The decision tc expand the sample to include those students enrolled in grade one
was veroally approved by the superintendent and on April 3,1989 consent forms, a
letter describing the research study, and a covering letter from the superintendent were
sent to the parents/ guardians of 39 potential subjects (see Appendix C). April 10,
1989 was specified as the deadline date for the return of consent forms and, following
this deadline, the researcher again conducted a telephone follow-up of those consents that
had not been returned. Upon completion of this follow-up, 36 of the consents were
returned while 3 parents declined to have their children included. This represents a
92% return rate at the grade one level and raised the total number of subjects to 149.
Pertinent data from the cumulative records of the grade one students were then entered
onto the prepared data form and transferred to a data matrix. The researcher then
manually entered these data into the University of Alberta computer system.

At the beginning of May, 1989, the CAT was administered to students in grades

two and three by their classroom teacher. The test protocols were computer-scored and
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when the students’ results were available on June 2, 1989, the researcher transferred
the relevant scores onto the data matrix and manually entered them into the University
of Alberta computer system. Similarly, following the administration of the GMRTCE by
the classroom teachers in grades one, two and three during the last two weeks of May,
1989, the researcher hand-scored all the test booklets, transferred the relevant scores
to the data matrix, and manually entered them into the computer.

Data Analysis

This section will outline the statistical techniques that were applied to the data in
order to answer the research questions and meet the objectives outlined in the previous
chapter.

Descriptive statistics (i.e., N, M, SD, and range) were computed for all predictor
and criterion variables using the SPSSX statistical package. The descriptive statistics
were computed for both the total group and seperately for boys and girls. Significant
differences between means for boys and girls were calculated using a two-tailed t-test
for independent groups.

R rch iong

1) How effectively does the BK1-1, administered at the end of kindergarten or
beginning of grade one, predict indices of academic achievement at the end of grades one,
two, and three?

This research question was examined in two ways:

a) Pearson product moment correlations (alpha=.05) were calculated between the total
test score of the predictor variable, BK1-1, and scores on all criterion variables, (i.e.,
the CCAT, subtest and total test scores from the GMRTC and CAT: and report card marks)
using the SPSSX statistical package. It must be noted that different numbers of subjects
weie involied in calculating the various correlations . The correlations were computed

for the total group and, where numbers were sufficient, separately for boys and girls.



The following descriptive classification system, proposed by Garrett (1954, p. 176),

was used to discuss the strength of correlation coefficients in this study:

<.20

.20 to
40 to
.70 to

.90 to

- slight correlation

40 - low/weak correlation
.70 - moderate correlation
.90 - high correlation

.100 - very high correlation

b) The predictive effectiveness of the BK1-1 was also investigated irom the perspective

of classificational analysis using the CROSSTABS function from the SFSSx statistical

program. This produced a series of prediction-performance matrices similar to the one

presented below.

Screening
outcome
based on
BK1-1
performance

Status on criterion measure of school achievement

Difficulty No_Difficulty
At risk for A. accurate C. inaccurate
- for academic prediction prediction
difficulty (+) (valid positive) (false positive)
Not at risk B. inaccurate D. accurate
risk for academic prediction prediction
difficulty (-) (false negative) (valid negative)

Figure 2: Prediction-Performance Matrix
Adapted from Lichenstein & Ireton, 1984, p. 197

Each matrix summarized the relationship between the outcomes of the BK1-1 total test

score and the actual status of individuals on selected criterion measures at each grade

level. The following five indices of predictive efficiency were calculated and reported for

each matrix:
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a) Qverall Hit Rate(___ A+D ) - the proportion of accurate screening
A+B+C+D decisions out of the total number of

possible screening decisions;

b) Ealse Positive Rate ( C ) - the proportion of individuals who

A+B+C+D were designated as "at risk on the
BK1-1 but who did not experience
later academic difficulty;

c) Ealse Negative Rate ( B ) - the proportion of individuals who

A+B+C+D were designated as "not at risk® on
the BK1-1 but who later
experienced academic difficulty;

d) Specificity Rate (_ D )- the BK1-1's accuracy in selecting out
C+D children whio did not experience academic
difficulty at a later point in time;
e) Sensitivity Rate (_A__)- the BK1-1's accuracy in selecting out children
A+B who later experienced academic difficulty.

Classificational analysis requires the establishment of cut-off scores to indicate
"at risk” and "not at risk” categories on both the predictor (i.e., BK1-1 total test score)
and criterion variables. No definitive or generally accepteo cut-off point for indicating
"at risk" status on an academic achievement outcome variable was evident in a review of
the literature in this area. Therefore, for the purpose of this study, children were
identified as experiencing academic difficulty (i.e., "at risk”) if their score on a
measure of academic achievement was less than or equal to the score falling at a point one
standard deviation below the sample mean on that variable.

A similar procedure was used to determine "at risk" status on the predictor
variable, the BK1-1. However, the predictive effectiveness of the BK1-1 was
investigated using three different cut-off scores. The first cut-off score was one
standard deviation below the sample mean on the {otal test score of the BK1-1 (i.e.,

BKIT1). A second cut-off score was designated as being one-half standard deviation
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below the BKIT sample mean (i.e., BKIT2) and a third cut-off score was the BKIT sample

mean itself (i.e., BKIT3).

2) Does the BK1-1 have differential predictive validity for boys and giris?

In order to answer this research question, correiations for boys and girls
between the BK1-1 total test score and selected criterion variables were tested for
significant differences using a Z-test for comparing independent correlations (Glass &

Hopkins, 1984, pp. 307 - 309). The following formula was used to calculate this

statistic:

2= Z_r_ DQ!S - ZI’ gi['ﬁ .
(1 ) + 1 )
N boys - 1 N girls - 1 (alpha =.05, Z=1.96)

3) What is the best combination of subtests from the BK1-1 to predict indices of
academic achievement at the end of grades one to three?

This research question was addressed using the stepwise multiple regression
analysis function of the SPSSx statistical package. This analysis proceeded in
incremental steps. In the first step, the BK1-1 subtest which best predicted a specified
criterion variable was chosen and a correlation was calculated. in the next step, the next
most powerful predictor of the criterion variable was chosen based on the relationship
between the predictor and the criterion, étatistically controlling for the relationship
between the criterion and the predictor chosen in the first step. These steps were
continued until no additional variables were able to make a statistically significant
(alpha=.05) contribution to the predictable variance of the criterion. At each step, an
incremental R2 was calculated to determine whether the variable entered at that step

added to the predictable variance of the criterion over and above the predictors entered
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in previous steps. A significance test (E) was performed on each incremental B2 to
determine whether, in the population, that variable was likely to contribute
significantly to the predictability of the criterion (Smith & Glass, 1987, pp. 215 -
216).

The analysis was conducted between the BK1-1 subtests and selected criterion
variables at grades one, two, and three. Only criterion variables with sample sizes of
seventy or more subjects were selected for inclusion in this analysis because, according
to Smith and Glass (1987), when small sample sizes are used and when the ratio of the
number of predictor variables (i.e., BK1-1 subtests) to the size of the sample is high,
the results become less stable due to capitalization on chance (p. 216). To correct for
possible inflated values of B2, a correction for shrinkage was applied to the B2. This
correction basically reduced the magnitude of R in accordance with the sample size and
ratio of predictors to sample size (Smith & Glass, 1987, p. 216). Although this
procedure is not a substitute for large sample sizes, it does help to limit misleading
interpretations of the results.

Research Objective

To achieve the objective of establishing norms and appropriate cut-off scores for
screening and referral purposes for the participating school it was determined that
norms and cut-off points would only be developed if, on the basis of correlational and
classificational analyses, the BK1-1 was found to possess an acceptable level of
predictive validity for screening purposes. However, following an examination of the
results obtained in response to the first research question, it was determined that it was
not appropriate to pursue the development of local norms.

Although local norms for the BK1-1 were not developed, the following questions

which were supplementary to the proposed norming process were addressed:
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a) Do significant gender differences exist for the total test scores of the BK1-1?
The mean and standard deviation of the BK1-1 total test score was computed for

both the total group (N = 149) and separately for boys and girls. A t-test for comparing

independent groups was calculated (alpha=.05) to determine if significant gender

differences existed.

b) Is BK1-1 test performance influenced by a child’s chronological age at the time
of test administration?

After surveying the chronological ages of the students at the time of BK1-1
administration, it was decided to subdivide the total group into five different age groups
based on four month age intervals. A one-way factorial ANOVA was calculated to

determine whether significant age differences existed in BK1-1 scores.

c) Does the time of BK1-1 test administration (i.e., end of kindergarten vs.
beginning of grade one) affect BK1-1 test performance?

The mean of BK1-1 total test scores was calculated separately for students who
were administered the BK1-1 at the end of kindergarten and those who were
administered the BK1-1 at the beginning of grade one. A {-test for independent groups
(alpha = .05) calculated to determine whether the time of BK1-1 administration had a

significant effect on obtained scores.



CHAPTER 1V

RESULTS

This chapter presents the results of the statistical procedures described in
Chapter 3. An abbreviated listing of the predictor and criterion variables used in this
study is included in Appendix D. The abbreviated form of each variable is used in the
following presentation.

The first section of this chapter summarizes the descriptive statistics in this
study. Following this, results pertaining to each of the three research questions and the
research objective are presented.

ripti isti

A summary of the descriptive statistics (i.e., N, M, SD, and range) is presented
in Table D.1. Means and standard deviations were calculated for the total group and
separately by gender. Gender differences between means on all variables were calculated
and are reported in Table D.2.

Significant gender differences between means were evident on 9 of the 69
variables and are reported in Table 1. An inspaction of this table indicates that girls
were significantly younger than boys at the time of BK1-1 administration. This can
likely be attributed to the fact that all five children in the sample who repeated
kindergarten were boys. As previously stated (see p. 46), in cases where children
repeated kindergarten, their second set of BK1-1 scores was used in the analysis and
this clearly would have elevated the mean age of the boys in the sample.

In terms of overall grade one readiness as measured by the total test score of the
BK1-1 (BKIT), girls performed significantly better than boys. With respect to specific
skills, girls outperformed boys on two tasks of alphabet knowledge; that is, reciting the

alphabet (RA) and naming all twenty-six lower case letters (RLL). They also exhibited
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Table 1

Boys Girls
Variable N M N M T Value p Value
CA 80 72.85 69 70.84 3.03 .003
PDR 80 3.66 69 4.03 -2.51 .013
RA 80 3.64 69 4.41 -3.03 .003
RLL 80 9.18 69 10.71 -3.39 .001
PPD 80 5.94 69 7.61 -4.27 <.001
BKIT 80 81.72 69 87.80 -3.67 <.001
GRC1 66 24.14 56 30.00 -4.54 <.001
GRT1 66 54.95 §6 63.07 -3.26 .001

CATRLM2 30 13.33 27 15.56 -2.36 .022
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significantly higher mean scores than boys on subtests that requirad them to print their
first and last names (PPD) and to orally provide personal data (PDR) such as their
birthdate and address.

In terms of grade one reading achievement as assessed by the Gates-MacGinite
Reading Test (Level A, Form 1), girls performed significantly better on measures of
both reading comprehension (GRC1) and overall reading ability (GRT1). A final
significant difference between girls and boys was at the grade two level on the Language
Mechanics subtest of the Canadian Achievement Test (CATRLM2) where girls had a
higher mean score than boys.

Of note is the fact that none of the differences between boys and girls with respect
to either grade one readiness or early academic achievement could be atiributed to
differential intellectual ability levels because a comparison of standard age scores from
the Canadian Cognitive Abilities Test (CCAT) failed to reveal a significant difference
between the two groups. It is also interasting to note that significant differences in

academic achievement between boys and girls were virtually nonexistent past the grade

one level.

Pearson product moment correlations between all predictor and criterion
variables for both the total group and, where numbers were sufficient, separately by
gender were calculated and are presented ;: Tables D.3 - D.11 in Appendix D.
Correlations between the total test score of the BK1-1 (i.e., BKIT) and all criterion
variables are reported in Tables 2 - 6 for the total group and, where appropriate,

separately by gender. Oty those correlations achieving a .05 level of significance or
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CCAT Total Group (N = 149) CCAT Males (n = 80) CCAT Females (n = 69)

BK'T .523"' '578"' .439"'

***p < .00
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better will be discussed in this section. Specific significance levels for the correlations
are supplied in the accompanying tables.

Table 2 presents correlations between the BKIT and standard age scores on the
CCAT. The highest correlation between the BKIT and CCAT was .578 for boys. This was
followed by correlations of .523 for the total group and .439 for girls. On the basis of
these results, the BKIT appears to be moderately related to intellectual ability at the end
of grade one as measured by the CCAT.

Correlations between the BKIT and scores on the Gates-MacGinitie Reading Test
(GMRT) for the total group are reported in Table 3. It will be noted that correlations
between the BKIT and both raw and I-scores are reported for the Grade 2 and 3 levels of
the GMRT. The use of I-scores was necessary because several students had received the
GMRT at different times in the school year in grades 2 and 3 which precluded a direct
comparison of raw scores. Therefore, these students' J-scores were used because I-
scores adjust raw scores, on the basis of time of test administration, to an equivalent
scale for comparison. In addition, at the Grade 2 level of the GMRT it will be noted that
there are twenty fewer subjects involved in the calculation of correlations for the
comprehension and vocabulary subtests than for the total test score. This occurred
because one teacher recorded only total test scores in the cumulaiiva records for one
class of grade 2 students.

An inspection of Table 3 for the total group indicates that the strongest
correlations we:y found at the grade one level where BKIT correlated .610, .608, and
-515 with GRC1, GRT1, and GRV1 respectively. This indicates that the BKIT was a
moderate predictor of grade one reading achievement for the total group as measured by
the GMRT. At the grade two level, correlations between BKIT and GMRT were not as
strong as at the grade one level. However, BKIT remained a moderate predictor of
reading achievement correlating .508 and .555 with GRC2 and GRT2 respectively. The

downward trend in terms of the strength of correlations between BKIT and GMRT



continued at the grade three level where none of the correlations exceeded .400. This
indicates that that the BKIT was a weak predictor of grade three reading achievement for
the total group.

Table 3 also presents the correlations between BKIT and scores on the GMRT for
boys. Similar to the trend noted for the total group, the strongest correlatlions were
found at the grade one level where BKIT was a moderate predictor of grade one reading
achievement for boys correlating .552 with GRC1 and .552 with GRT1. Also consistent
with the trend noted for the total group, there was a marked decline in the overall
strength of correlations at the grade two and three levels. None of the correlations at
either of these levels exceeded .350 and thus, none were statistically significant.

Correlations between the BKIT and scores from the GMRT for girls are also
reported in Table 3. When compared with both boys and the tota! group, the overall
frequency of moderate, statistically significant correlations is noticeably greater for
girls. Also, unlike the trends noted for both the total group and boys, both the strength
and number of statistically significant correlations remained relatively constant over
all three grade levels. At the grade one level, the BKIT was a moderate predictor of
reading achievement correlating .601, .569, and .549 with GRT1, GRV1, and GRC1
respectively. At the grade two level, the BKIT remained a moderate predictor of reading
achievement with all correlations exceeding .500 and the highest correlation occurring
with GRT2 (r = .643). Similarly, all correlations at the grade three level also exceeded
.500 with the strongest relationship being between BKIT and GTT3 (f = .622).

In summary, the correlations between the BK1-1 total test score and the GMRT
indicate that the BKIT is a moderate predictor of reading achievement at the grade one
level for the total group as well as for boys and girls. The strength of this prediction
decreased slightly at the grade two level for the total group, dropped substantially for

boys, but remained relatively unchanged for girls. At the grade three level, the BKIT
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BKIT (Total Group) BKIT (Boys) BKIT (Girls)
N r n r n r
GRV1+ 122 .515° 66 473 56 569
GRC1 122 610°*° 66 5§52 56 .549°°°
GRTY 122 .608°° 66 551 56 .601°°*
GRvV2 33 .400°** 16 317 17 .571°°
GRC2 33 .508°* 16 341 17 .594°°
GRT2 53 .565** 23 304 30 .643°°
GRv3 57 .148 32 -.056 25 .518°
GRC3 §7 .220° 32 -.0004 25 .549°"
GRT3 §7 .200 32 -.033 2§ 557°°
GTve 58 .275* 31 .163 27 .525°*°
GTC2 58 364 31 216 27 512
GTT2 78 .450°°° 38 224 40 .595°°
G™W3 86 .322°**° 44 .045 42 .556°*
GTC3 86 347 44 .067 42 8770
GTT3 86 373 44 072 42 .622°*
‘ pg.05
** ps.0t
'** ps .001

+See Appendix D for a description of abbreviations.
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remained a moderate predictor of reading achievement for girls but had limited
predictive utility for both the tota! group and boys.

Table 4 presents the correlations between the BKIT and subtest, area, and total
test scores on the Canadian Achigvement Test (CAT) at the grade two level. An inspection
of Table 4 for the total group indicates that the strongest correlations were .507
between BKIT and CATRP2 and .408 between BKIT and CATRR2. Similar to previously
reported correlations with the GMRT (see Table 3), these results indicate that the BKIT
is @ moderate predictor of phonetic skills and overall reading achievement at the grade
two level. However, the BKIT did not emerge as a very substantial predictor of spelling,
language, math, or overall academic achievement at the end of grade two for the total
group.

Table 4 also presents correiations between the BKIT and grade two CAT scores for
boys. As with the total group, the strongest relationship was between BKIT and CATRP2
(r = .380). However, none of the remaining coefficients exceeded .271 thus failing to
achieve statistical significance. Therefore, the BKIT was weak predictor of phonetic
skills and an insignificaint predictor of reading, spelling, language, math, and overal!
academic achievement for boys at the end of grade two.

Correlations between the BKIT and scores from the grade two CAT for girls are
also presented in Table 4. Similar to tiie trend notad for both boys and the total group,
the highest correlation was between BKIT and CATRP2 (L = .649). This was followed by
a correlation of .511 between BKIT and CATRR2 and a correlation of .486 between BKIT
and CATRB2. In addition, BKIT correlated .429 and .409 with CATRSP2 and CATRCO2
respectively. These results indicate that the BKIT is a moderate predictor of phonetic
skills, overall reading achievement, spelling, computational skills, and general academic
achievement at the end of grade two for girls.

In summary, the results of correlations between the BK1-1 total test score and

scores from the CAT administered at the end of grade two indicate that the BKIT is a



Table 4

e Tos (CAT So K11 Talal T o

BKIT - Total Group BKIT - Boys BKIT - Girls
(N=57) (n=30) (n=27)
CATRP2+ .507°*** .380° .649°°"*
CATRS2 .2414° A12 314
CATRV2 .290* 170 .382°
CATRC2 11 .007 .208
CATRR2 .408°*** .269 S11°°
CATRSP2 .291° .243 .429°
CATRLM2 .234° .085 A37
CATRLE2 .134 -.050 .347°
CATRL2 .239° .036 .323°
CATRCO2 .323** 271 .409°*
CATRA2 .236"* .200 309
CATRM2 .291° 247 .380°
CATRB2 .387**** .253 .486°"
* ps.05
‘* psg.0t1
*** p< .001

+See Appendix D for a description of abbreviations.



moderate predictor of phonetic skills and overall reading achievement for both the total
group and girls but only a weak predictor of phonetic skills for boys. These results are
generally consistent with the trends observed between the BKIT and GMRT where,
although BKIT was a moderate predictor of reading achievement for the total group and
girls, it was only a weak predictor for boys at the end of grade two. Overall, the
strongest correlations between ‘the BKIT and grade two CAT scores were for girls. Again,
this is similar to the trend noted between the BKIT and GMRT where the strongest
correlations occurred in the female sample. In addition, unlike the results for boys and
the total group, the BKIT was also a moderate predictor of grade two CAT scores in
spelling, mathematical computation, and overall academic achievement for girls.

Table 5 presents correlations between the BKIT and subtest, area, and total test
scores on the CAT at the grade three level. The total number of boys (n=18) and girls
(n=15) at this level was too small to obtain reliable, stable correlation coefficents
because extremely small sample sizes tend to artificially inflate coefficients (Smith &
Glass, 1987, p. 216). Therefore, only results for the total group will be discussed in
this section.

An inspection of Table § indicates that the strongest correlations were .496,
482, and .466 between the BKIT and CATRR3, CATRB3, and CATRP3 respectively.
Similar to correlations between the BKIT and CAT at the grade two level (see Table 3),
these results indicate that the BKIT was also a moderate predictor of phonetic skills and
overall reading achievement at the end of grade three. However, unlike the results at the
grade two level, BKIT was also moderately predictive of spelling, language expression,
and overall academic achievement at the end of grade three for the total group.

Table 6 presents correlations between the BKIT and teacher-assigned report card
marks in grades one through three for the total group. Results are not reported
separately by gender because of the extremely small sample sizes involved. At the grade

one level, the BKIT emerged as a moderate predictor of both reading (¢ = .400) and math
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Table §

BKIT - Total Group

(N = 32)

CATRP3+ .466""
CATRS3 .278
CATRV3 .273
CATRC3 .320°
CATRR3 .496°°
CATRSP3 .437°**
CATRLM3 .107
CATRLE3 .433*°
CATRL3 .390°**
CATRCO3 061
CATRA3 .397°**
CATRM3 .250
CATRB3 .482*"

* pg.05
‘* pg.01
*** p< .00t

+See Appendix D for a description of abbreviations.
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Table 6

BKIT - Grade One BKIT - Grade Two  BKIT - Grade Three

(N = 24) (N = 33) (N = 30)
Reading .400° .286 .521**
Written Expression .307 .327° .536""*
Printing .161 .060 .519**
Math .537°" .290° .427°°
' p<.05
* e QS .01

*** pg .00t
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(t = .537) achievement. However, this predictive strength was markedly less at the
grade two level where the BKIT was only a weak predictor of written expression
{£=.327) and math skills (f = .290). The relationship between the BKIT and
teacher-assigned marks improved at grade three. At this level, the BKIT correlated
.536 , .521, .519, and .427 with written expression, reading, printing, and math
respectively. These results indicate that the BKIT was a moderate predictor of academic
achievement, as determined by the classroom teacher, at the grade three level.

b) Classificational Analysi

A series of prediction-performance matrices was used to investigate the
relationship between the outcomes of the BK1-1 and the actual status of children on
selected indices of academic ability and achievement. However, unlike correlational
analysis where coefficients approach stable values with sample sizes of 30 to 40
subjects, relatively larger numbers are necessary to establish a stable pattern of
results using classificational analysis (Lichenstein, 1981). Therefore, although
classificational analyses were calculated for several criterion measures in this study,
only results for those with sample sizes of fifty or more subjects are discussed in detail
because they are felt to reflect the most stable and reliable patterns. These resuits are
presented in Tables 7 - 19. Additional classificational analyses for smaller sample sizes
(i.e., 33 - 49 subjects) are presented as supplementary information in Tables D.12 -
D.22.

Table 7 presents the relationship between outcomes of the BK1-1 total test score
(i.e., BKIT) and the general intellectual ability level of children as measured by the
Canadian Cognitive Abilities Test (CCAT) at the end of grade one. Section (a) of Table 7
presents the results using a cutoff point of one standard deviation below the sample mean
on the BKIT (i.e., BKIT1). This matrix indicates impressively low false positive (8%)
and false negative (9%)rates and impressively high specificity (91%), and overall hit

(83%) rates. However, out of the 21 children who were actually below-average in



Table 7

ﬁmmmummwmmmmw tive Abiiles Test sGGATY § ! .

a) CCAT
Below Avorage Avrragoe to Above Average
Ability (< 94) Ability (> 95) Row Total
At risk
(s 74.9) 7 12 19
BKIT1
Not at rigk
(2 75) 14 116 130
Column Total 21 128 149

Ovorall Hit Rate: 123/149 « 83%

Falso Positivo Rato: 12/149 = 8%

Falso Nogative Rate:

Spocificity Rato: 116/120 « 91% Sonsitivity Rato: 7/21 « 33%
b) CCAT
Below Average Aveorage to Above Average
Ability (< 94) Ability (> 95) Row Total
At risk
(s 79.5) 10 23 33
BKIT2
Not at risk
(2 60) 11 105 116
Column Total 21 128 149

Ovorall Hit Rato: 115/149 = 77%

False Positivo Rato: 23/149 = 15% Falso Nogative Rate:

Spocificity Rate: 105/128 = 82% Sonsitivity Rate: 10/21 = 48%
¢) CCAT
Bolow Avorage Avorage to Above Average
Ability (< 94) Ability (> 95) Row Total
At risk
(< 84.5) 15 S0 65
BKIT3
Not at risk
(= 85) 6 78 84
Column Total 21 128 149

Overall Hit Rate: 83/149 = 62%
Spocificity Rate: 78/128 = 61%

False Posilive Rate: 50/149 « 34%

Sensitivity Rate: 1521 « 71%

Note: All percentages rounded to the noarest whole number.

False Nogative Rate:

14/149 » 9%

11/149 = 7%

6/149 = 4%



terms of intellectual ability, only 7 were identified by the BK1-1 (i.e., Sensitivity rate
= 33%) using this cut-off point. Section (b) of Table 7 presents the results of the
classificational analysis using the second BKIT cut-off score which was one-half
standard deviation below the sample mean (i.e., BKIT2). Use of this cut-off point
reduced the overall hit rate to 77% but resulted in correct identification of 48% of the
children who Iater fell below-average on the CCAT. Section (c) of Table 7 reports
classificational analysis results using the third cut-off point which was equal to the
BKIT sample mean (i.e., BKIT3). Using BKIT3 as a cut-off score resulted in 2 relatively
impressive sensitivity rate of 71%; that is, of the 21 children who later fell below-
average in terms of intellectual functioning on the CCAT, 15 were identified by the BK1-
1. However, in order to achieve this level of sensitivity, almost half (i.e, 65/149 =
44%) of the subjects had to be identified as being "at risk” on the BK1-1. The
information in Table 7(c) can also be considered horizontally; that is, of the 65 children
that the BK1-1 identified as being "at risk", only 15 (23%) were actually below-
average on the CCAT while 50 (77%) fell in the average to above-average range on the
CCAT. Therefore, the efficiency of the "at risk" screening outcome was only 23%. In
contrast, of the 84 children identified as being "not at risk" on the BK1-1, 78 actually
fell in the average to above-average range on the CCAT. This respresents a predictive
accuracy rate of 93% for the "not at risk" screening outcome using BKIT3 as a cutoff
point.

It will be recalled from the discussion of the descriptive statistics in this study
that there was a significant gender difference on the BK1-1 total test score. Therefore,
to determine whether the level of predictive accuracy observed for the totai group could
be improved, it was decided to recalcuiate the classificational analysis between the BKIT
and CCAT separately for boys and girls.

Table 8 presents the relationship between the BKIT and the CCAT for boys.

Generally, the pattern of results is quite similar to that observed for the total group.

77



Table 8
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M‘W five Abiitiss. T ::!]:E“MMKMMMME "

s CCAT
Bolow Average Averago to Abcve Average
Ability (¢ 98) Ability (> 98) Row Total
At risk
s 7.9) ] 7 12
BKIT1
Not at risk
(2 72) 9 59 68
Column Total 14 66 80

Ovorall Hit Rato: 64/80 =« 80%
Spocificity Rato: 59/66 » 89%

Falso Positivo Rate: 7/80 e 8%
§/14 « 36%

Sonsitivity Rate:

Falso Nogative Rate: 9/80 « 11%

b) CCAT
Below Average Avorago to Above Avorage
Ability (¢ 94) Ability (> 95) Row Total
At risk
(g 76.5) ] 12 18
BKIT2
Not at risk
@7 8 54 62
Column Total 14 66 80

Overall Hit Rate: 60/80 = 75%
Specificity Rate: 54/66 = 82%

Falise Positive Rate: 12/80 « 15%
6/14 = 43%

Sonsitivity Hate:

Faise Nogative Rato: 8/80 « 10%

<) CCAT
Below Average Avorage to Abovo Avorage
Ability (< 94) Ability (> 95) Row Total
At risk
(g 82.5) 10 23 33
BKIT2
Not at risk
(2 83) 4 42 47
Column Total 14 €6 80
Ovorall Hit Rate: 53/80 « 66% False Positive Rate:  23/80 = 29% False Nogative Rate: 4/80 w 5%
Spocificity Rate: 43/66 = 65% Sonsitivity Rate: 10/14 a 71%

Note: All percontages rounded to the noarest whole number.
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That is, using the highest cutoff score (i.e., BKIT3), 10 out of the 14 (71%) boys who
later fell below-average on the CCAT were correctly identified by the BK1-1. However,
to achieve this level of sensitivity, 41% of the sample had to be initially identified as
being "at risk” on the BK1-1. A horizontal consideration of the data in Table 8(c)
indicates that a screening outcome of "at risk” on the BK1-1 was only accurate in 30%
of the cases (i.e., 10/33) whereas a screening outcome of "not at risk” using BKIT3 was
82% (i.e., 43/47) accurate.

Table 9 presents the results of the classificational analysis between the BK1-1
and CCAT for girls. The optimal cut-off point for girls was different than that for both
the total group and boys; that'is. one-half rather than one full standard deviation below
the sample mean. The use of this cutoff point (i.e., BKIT2) resulted in an overall hit
rate of 81%, a false negative rate of 4%, and a sensitivity rate of 57%. In addition, only
20% (i.e., 14/69) of the sample had to be identified as being "at risk" to achieve this
sensitivity rate. A horizontal analysis of the data in Table 9(b) indicates that a
screening outcome of "at risk” was only accurate for 4 out of 14 cases (29%).

However, similar to both boys and the total group, the screening outcome of "not at risk"
was highly efficient - accurate in 52 out of 55 cases (95%).

In summary, considering the results of the classificational analysis between the
BK1-1 and CCAT separately by gender did not yield a marked improvement over the
results obtained for the total group. Although the overall accuracy of an "at risk"
screening outcome was slightly better for bays (30%) and girls (29%) than for the
total group (23%), none of these accuracy rates reflect a very efficient screening
procedure. In other words, the BK1-1 is ot a very accurate predictor of which
children will actually fall in the below-average classification of intellectual ability as
measured by the CCAT at the end of grade one. However, it must also be noted that in all
three situations, a screening outcome of "not at risk” was highly accurate (i.e., 92 -

95%). Therefore, if children are identified as being "not at risk® on the BK1-1, their



Tabie 9

WMM—W iive Auiliios Yest (CGAD Standard Age, Scarss {0 iy (o = 28

8) CCAT
Bolow Averago Average to Above Avorage
Ability (¢ 94) Ability (> 95) Row Total
At risk
Ig 78.5) 2 4 6
BKIT1
Not at risk
(= 79) 5 &8 63
Column Total 7 62 69
Ovorall Hit Rate: 60/69 » 87% False Positivo Rato: 4/69 = 6% Falso Nogativo Rato:
Spocificity Rate: 58/62 =« 94% Sonsitivity Rate: 2/7 » 29%
b) CCAT
Bolow Averago Avorago to Above Averago
Ability (¢ 94) Ability (> 95) Row Total
At risk
(s 82.5) 4 10 14
BKIT2
Not at risk
(2 83) 3 52 §5
Column Total 7 62 69
Overall Hit Rato: 56/69 « 81% False Positivo Rate: 10/89 = 15%  Falso Nogativo Rate:
Spocificity Rate: 5262 = 84% Sonsitivity Rato: 4/7 = 37%
c) CCAT
Below Average Avarago to Above Average
Ability (<« 94) Ability (> 95) Row Total
At risk
(s 87.5) 4 21 25
BKIT3
Not at risk
(= 88) 3 41 44
Column Total 7 62 69

Overall Hit Rate: 5/69 = 65%
Spacificity Rate: 41/62 « 66%

False Positive Rate: 21/69 = 30%

Sensitivity Rate: &4/7 = 57%

Note: All percentagas rounded to the nearost whole numbor.

False Nogative Rate:

5/69 =« 7%

3/69 - 4%

3/69 = 4%



chances of performing in the average to above-average range of intellectual ability on
the CCAT are approximately 9 in 10.

Table 10 presents the results of the classificational analysis between the BK1-1
and the total test raw score of the GﬁLQS_Mac.GLMLe_Bdem_lasj (GMRT) administered at
the end of grade one for the total group. Section (a) of Table 10 presents the results
using the iowest cutoff score. Use of this cut-off point yielded acceptable false positive
15%), specificity (94%), and overall hit \82%) rates. However, using BKIT1 as a
cutoff score also resulted in a low sensitivity rate (i.e., 27%) which translated into a
failure to identify 73% of the children who actually experienced reading difficuity at the
end of grade one as measured by the GMRT. Using the next highest cutoff score (i.e.,
BKIT2) improved the sensitivity rate to 46% but still resulted in a failure to identify
more than half of the students who had actual reading difficulty. Using the highest cutoff
point (i.e., BKIT3), resulted in the correct identification of 82% of the children who
later experienced reading difficulty. However, in order to achieve this impressive
sensitivitv rate, 40% of the children (i.e., 49/122) had to be initially designated as
being "at risk” on the BK1-1 which means that the accuracy rate for a screening
outcome of "at risk” was only 37% (i.e., 18/49). In contrast, a screening outcome of
"not at risk" was accurate for 95% of the cases (i.e., 69/73).

As with the CCAT, the classificational analysis between the BK1-1 and grade one
GMRT was recalculated separately for boys and girls to determine whether the predictive
accuracy of the BK1-1 could be improved by taking gender differences on the BKIT into
account. The results of this second analysis are presented in Table 11 for boys and Table
12 for girls. Table 11 indicates that the accuracy of the BKIT for predicting reading
difficuity vs. no reading difficulty on the GMRT at the end of grade one was slightly
improved for boys by using BKIT cutoff scores based on the mean and standard deviation
for the male samnle. Considering all the indices of predictive effectiveness in

cembination, the optimal cutoff point for boys would appear to be BKIT2 which resulted



Table 10

a) GMRT
Difficulty (< 44) No Difficulty (> 4S) Row Tolal
At risk
(g 74.5) 6 ) 12
BKITY
Not at risk
(x 75) 16 94 110
Column Total 22 100 122

Overall Hit Rate: 100/122 » 82

Falso Positivo Rate: 6/122 o 5%

Faiso Nogativo Rato:

Specificity Rato: 94/100 » 94% Sonsitivity Rato: 6/22 = 27%
b) GMRT
Difficulty (< 44) No Difficulty (> 45) Row Tota!
At risk
(s 79.5) 10 15 25
BKIT2
Not at risk
(= 78} 12 85 97
Column Total 22 100 122

Overall Hit Rato: §5/122 o 78%
Spacificity Rate: £5/100 = 85%

82

16/122 = 13%

Falso Positivo Rate: 15/122 « 12% False Nogative Rate: 12/122 « 10%

Sonsitivity Rate:

10/22 = 46%

€) GMRBT
Difficulty (< 44) No Difficulty (>45) Row Total
At risk
(s 84.5) 18 31 49
BKIT3
Not at risk
(> 85) 4 68 73
Column Tots! 22 100 122

Overall Hit Rato: 87/122 « 71%
Specificity Rato: 69/500 = 69%

Falso Positive Rate: 31/122 « 25% Falso Nogativo Rato: 4/122 = 3%

Sonsitivity Rato:

Note: AN percontages rounded to the nearest whole number.

18/22 = 82%



in @n overall hit rate of 82%, a false positive rate of 8%, a faise negative rate of 11%,
and a sensitivity rate of 56%. Yo achieve this moderate sensitivity rate, only 21% of
the total sampls intitially had to be designated as baing "at risk” or: the BK1-1. In
addition, a screening outcome of "not at risk® was 87% accurate while a screening
outcome of "at risk” using the BKIT2 cutoff was 64% accurate - substantially greater
than the 37% accuracy rate reported for the total group using BKIT3 as a cutoff score.
Table 12 indicates that using the BK1-1 to predict a grade one girl's status on the
GMRT is improved by using BKIT cutoff scores based on the mean and standard deviation
for the femals sample. Clearly, the lowest cutoff score (i.e., BKITY) is totally
unacceptable. Even though the overall hit rate using BKIT1 is 86%, the sensitivity rate
is 0%. In other words, none of the girls who experienced reading difficulty at the end of
grade one on the GMRT were identified by the BK1-1. This is an excellent example c¢
how potentially misleading an overall hit rate can be. Raising the cutoff sccre by half a
standard deviation (i.e., BKIT2) retained the high overall hit rate of 86% and resulted
in equally impressive false positive (11%) and false negative (4%) rates. In addition,
67% of the girls who actually experienced reading difficulty were identified even though
only 18% of the sample had to be initially designated "at risk". This resulted in a 40%
accuracy rate for a screening outcome of "at risk”. Finally, 100% of the girls who later
experienced reading difficulty were correctly identifed by using the  ..est cutoff point
(i.e., BKIT3) while still maintaining an acceptable overall hit rate of 77%. Howsver, to
' achieve this remarkably high sensitivity rate, 32% of the sample had to be designated as
being "at risk" on the BK1-1 which further translated into a weak 32% accuracy rate
for an "at risk" screening ouicome. By contrast, a screening outcome of "not at risk"
using the BKIT3 cutoff point was 100% accurate. In other words, in this study, if a girl
achieved a total score of 88 or better on the BK1-1 at the end of kindergarten, she had no
chance of experiencing reading difficulty ac measured by the GMRT at the end of grade

one.
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Table 11

a) GMRT®
Difficulty (< 44) No Difficulty (> 45) Row Total
At risk .
( 71.5) 6 3 9
BKIT1
Not at risk
(= 72) 10 47 57
Column Total 16 $0 66
Ovorall Hit Rate: 53/66 = 80% Falso Positivo Rate: 3/66 = 5% False Nogative Rato: 10/66 = 15%
Specificity Rate: 47/50 = 94% Sensitivity Rate 6/16 = 38%
b) GMART"
Difficulty (< 44) No Ditliculty (> 435) Row Total
At risk
(g 76.9) 9 5 14
BKIT2
Not ot risk
=77 7 45 52
Column Total 16 $0 66
Overall Hit Rato: 54/66 = 82% False Positive Rato: 5/66 = 8% Falso Nogsative Rate: 7/66 = 11%
Specificily Rate: 45/50 » 90% Sonsitivity Rate:  9/16 = 56%
€) GMRT"
Difficulty (< 44) No Difficulty (>45) Row Total
At risk
(g 82.5) 10 15 25
BKIT3
Wot at risk
(2 83) 6 35 41
Column Total 16 50 86
Overall Hit Rate: 45/66 « 68% False Positive Rate: 15/66 = 23%  False Negative Rate: 6/66 « 9%
Spacificity Rate: 35/50 = 70% Sensitivity Rate:  10/16 = 63%

*GMRT cut-off scoras are based on the mean and standard deviation for the total group.

Note: All percentages rounded to the nearest whole number.



Yable 12

a) GMRT®
Difficulty (< 44) No Difficulty (> 45) Row Total
At risk
(5 76.5) 0 2 2
BKITY '
Not at risk
(279 6 48 54
Column Total 6 s0 56
Overall Hit Rato: 48/56 » 86% False Positive Rato: 2/56 = 4% Falso Negative Rato:
Spocificity Rato: 48/50 = 96% Sonsitivity Rato:  0/6 - 0%
b) GMRT"
Difficulty (< 44) No Ditficulty (> 45) Row Tota!
At risk
(< 82.5) 4 6 10
BKIT2
Not at risk
= 83) 2 44 46
Column Total 6 50 56
Overall Hit Rato: 48/56 » 86% False Positivo Rate: 6/56 = 11% Falsc Negative Rate:
Spocificity Rato: 44/50 « 88% Sonsitivity Rate: 4/6 = 67%
c) GMRT"
Difficulty (< 44) No_Difficulty {>45) Row Total
At risk
(s 87.5) 6 13 19
BKIT3
Not at risk
(> 98) 0 37 37
Column Totai 6 50 56
Overall Hit Rate: 43/56 = 77% False Positive Rate: 13/56 « 23% Falso Nogativo Rate:
Spocificity Rate: 37/50 = 74% Sonsitivity Rate: 6/6 = 100%

*GMRT cut-off scores are based on tho mean and standard deviation for the total group.

Note: All porcontages rounded to the noarest whole number.

6/56 » 11%

2/56 e 4%

/56 « 0%
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As will be recalled from the discussion of descriptive statistics at the beginning
of this chapter, there was also a significant gender difference on the total test score of
the grade one GMR7. Therefore, the results of the classificational analysis betweun the
BK1-1 and GMRT for boys and girls were recalculated a second time using GMRT cutoff
scores adjusted to reflect the differential means and standard deviations of the male and
female samples. The results of this aralysis are raported in Table 13 for males and
Table 14 for females.

Similar to the results presented in Table 11, Table 13 indicates that the optimal
cut-off point for boys is BKIT2 although using ihe adjusted GMRT cut-off scores resulted
in both a higher overall hit rate (i.e. 85% vs. 82%) and a higher sensitivity rate (i.e.,
75% vs. 56%) than when unadjusted GMRT cut-off scores were used. However, the
19% increase in the sensitivity rate did not increase the proportion of the sample that
had to be initially identified as being "at risk" on the BK1-1. This proportion stayed
constant at 21%. A screening outcome of "at risk” in this situation was accurate for
43% of the cases while an outcome of "not at risk” was 96% accurate.

The results in Table 14 indicate that BKIT3 was the optimal cut-off point for
girls when adjusted GMRT cut-off scores were used. The use of BKIT3 resulted in
acceptable false negative (5%), sensitivity (77%), and overall hit rates (79%), In
order to achieve these results, 34% of the sample had to be designated as being "at risk"
on the BK1-1. A screening outcome of "at risk” was accurate in 53% of the cases while
a "not at risk" outcome was 92% accurate.

In summary, the BK1-1 was not highly accurate in identifying those children
from the total group in kindergarten who would actually exhibit reading difficulty at the
end of grade one as measured by the GMRT. The accuracy of prediction was somewhat
improved when the analysis was recalculated separately by gender using adjusted cut-off
scores on both the BK1-1 and GMRT. However, with the exception of a 64% accuracy

rate for boys using the BKIT2 cut-off and unadjusted GMRT scores, an "at risk"
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Table 13

a) GMRT:
Difticulty (< 44) No Difficulty (> 45) Row Total
At risk
(s 71.9) 4 5 9
BKIT1
Not at risk
(272) 4 53 57
Column Total 8 58 66
Overall Hit Rate: §7/66 = 86% False Positive Rate: §5/66 = 8 Faise Negative Rato:
Spocificity Rate: 53/58 = 91% Sensitivity Rate: 4/8 = 50%
b) GMRT"
Difficulty (< 44) No Difficulty (> 45) Row Total
At risk
(s 76.5) 6 8 14
BKIT2
Not at risk
=7 2 50 52
Column Total 8 §8 66
Ovorall Hit Rato: 56/66 = 85% Falso Positivo Rato: 8/66 = 12% Falso Nogative Rato:
Spocificity Rato: 50/58 « 86% Sonsitivity Rate: 6/8 = 75%
c) GMRT"
Difficulty (< 44) No Difficully {>45) Row Total
At risk
(s 82.5) 6 19 25
BKIT3
Not at risk
(2 83) 2 39 41
Column Total 8 58 66

Ovaerall Hit Rate: 45/66 = 68%

Spocificity Rate: 39/58 = 67% 6/8 = 75%

Sensitivity Rate:

False Positive Rato: 19/66 « 29%

False Nogative Rate:

*GMRT cut-off scoros are basod on the mean and standard deviation for the male sample.

Note: All porcentagos rounded to tho nearest whole number.

4/66 « 6%

2/66 = 3%

2/66 = 3%
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Table 14

Classfcationa Anayi:BK1 Toll Tt Score (BKID with Gade One Gasn:

MacGinile Rending Tes, IGMETL TanLsost A e

8)
At risk
(s 78.5)
BKITL
Not at risk
(> 79)
Column Tota!

GMRT®
Ditficulty (< 49) No Difficulty (> 50) Row Total
1 1 2
12 42 S4
13 43 58

Overall Hit Rato: 43/56 » 77%
Spocificity Rato: 42/43 « 98%

b}
At risk
(s 82.5)
BKIT2
Not at risk
(> 83)
Column Total

Falso Positive Rato: 1/56 « 2%

Sensitivity Rate:

1713 = 8%

False Negative Rate:

GMRT"®
Difficulty (< 49) No Difficulty (> 50) Row Total
[ 4 10
7 39 46
13 43 56

- Overall Hit Rato: 45/56 « 80%
Spocificity Rate: 39/43 « 91%

¢)
At riek
(g 87.5)
BKITa
Not 3t risk
(2 88)
Column Tota!

False Positive Rate: 4/56 » 7%

Sensitivity Rate:

6/13 » 46%

False Negative Rate:

GMRT"
Dificulty (< 49) No Difficulty {>50) Row Total
10 9 19
3 34 37
13 43 56

Overall Hit Rate: 44/56 = 79%
Specificity Rate: 34/43 « 79%

False Positive Raie: 9/56 « 18%

Sensitivity Rate:

10/13 & 77%

False Negative Rate:

‘GMRT cut-off scores are based on the mean and standard deviation for the female sample.

Note: Al percentages roundod to the nesrast whole number.

12/56 o 21%

7156 « 13%

358 = 5%
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screening outcome for boys, girls, and the total group resulted in more identification
errors than it did in correct identifications. In contrast, and similar to the trend noted
for the CCAT, a screening outcome of "not at risk” was highly accurate (i.e., ranging
from 87 - 100%) for boys, girls, and the total group. Clearly, considerably more
confidence can be placed in a BK1-1 screening outcome of "not at risk” than one of "at
risk".

Table 15 presents the results of the classificational analysis between the BK1-1
and total test I-scores on the Gates-MacGinitie Reading Test (GMRT) at the grade two
level for the total group (see p. 67 for a discussion of why T-scores were necessa‘ry). A
classificational analysis was also conducted for total test raw scores on the grade two
GMRT and is reported in Table D.14 in Appendix D. However, the number of subjects
involved in the T-score analysis was greater than the number of subjects included in the
raw score analysis and because larger riumbers of subjects yield more stable results for
classificational analysis (Lichenstein, 1981), the I-scores results are reported for
discussion in this chapter.

Section (a) of Table 15 presents the results of the classificational analysis using
the BKIT1 as a cutoff point. This cutoff point was not adequate because it failed to
identify 86% (i.e., 12/14) of the students who later experienced reading difficulty in
grade two as measured by their performance on the GMRT. Table 15(b) indicates that
raising the cutoff point to an intermediate level (i.e., BKIT2) resuited in acceptable
overall hit (82%), false positive (8%), and false negative (10%) rates. However, a
sensitivity rate of only 43% was achieved using BKIT2 as a cut-off which means that
57% of the children who later experienced reading difficulty were not identified as being
"at risk" on the BK1-1. Section(c) of Table 15 presents the results using the highest
cut-off point (i.e., BKIT3). Although the overali nit rate dropped to 73% using this

cut-off score, a sensitivity rate of 79% was achieved which means that only 21% of the



Table 1§

Clasaiicationa! Analysis; BK1-1 Total Test Score (BKIT) with Grade Two Gates:
MacGinitie Beaging Test (GMAT) Total Test T-Scores ¢ Tolal Group (.= 78

a) GMAT
Difficulty (< 45) No Difficulty (> 48) Row Totsl
At risk
(g 74.5) 2 4 6
BKITY
Not at risk
(> 75) 12 60 72
Column Total 14 64 70

Overall Hit Rate: 62/78 o 79%
Specificity Rate: 60/64 = 94%

False Positive Rate: ¢/78 « 5%

Sensitivity Rate:

214 « 149

Faise Negative Rate:

b) GMRT
Difficulty (< 45) No Ditficuity (> 46) Row Yols!
At risk
(g 79.9) 6 6 12
BKIT2
Not at risk
(2 80) 8 58 (] ]
Column Total 14 84 70

Overall Hit Rate: 84/78 « B2%

Faise Positive Rate: 6/78 « 8%

Fa!se Negative Rate:

Specificity Rats: 58/64 « 91% Sensitivity Rate: 6/14 = 43%
c) GMRT"
Difficulty (< 45) No Ditticulty (>46) Row Tots!

At rigk :

(s 84.5) 1 8 29
BKIT3

Not at risk
(> 85) 3 I 4
Column Totsi 14 64 78

Overall Hit Rate: $7/78 = 73%
Specificity Rate: 46/84 = 72%

Fsise Posiive Rate: 18/78 « 23%

Sensitivity Rate:

11/14 = 79%

Nole: All percentages roundsd to the nearest wholo number.

False Negetve Rste:

12/780 =« 15%

8/78 « 10%

3780 « 4%
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children who actually experienced reading difficulty in grade 2 were not identified by
the procedure. However, to achieve this sensitivity rate, 29 of the 78 children (37%)
had to be designated as "at risk” on the BK1-1 initially. In addition, although a
screening outcome of "not at risk”™ was highly accurate (i.e., 96%), a screening outcome
of "ai risk” was only accurate in 38% of the cases.

Although the results of Table 15 were recalculated separately for boys and girls,
the small numbers of subjects involved in the analysis are not felt to reflect highly
stable results. Therefore, these additional results are reported as information in Tables
D.12 and D.13 in Appendix D. On the basis of an informal analysis, Table D.12 seems to
indicate that the pattern of prediction between the BK1-1 and grade two GMRT I-scores
was not improved by considering boys as a separate group. However, Table D.13 appears
to show a trend towards better predictive accuracy for girls with estimated overalt hit
rates ranging from 80 - 90%, an estimated sensitivity rate of 83% and an estimated
66% accuracy rate for an "at risk” screening outome using the BKIT3 cut-off point.

In summary, the results of the classificational analysis between the total test
score of the BK1-1 (i.e., BKIT) and T-scores from the grade two GMRT are similar to
those observed between the grade one GMRT and the BK1-1. In other words, the BKIT
was not highly accurate in identifying which children would ultimately experience
reading difficulty in grade two as assessed by the GMRT. Also similar to trends noted for
both the CCAT and grade one GMRT, although a screening designation of "not at risk” was
highly accurate, a screening outcome of "at risk” actually resulted in more erroneous

than correct predictions.

The results of a classificational analysis between the BK1-1 and total test T-
scores from the grade three Gates-MacGinitie Reading Test (GMRT) for the total group
are reported in Table 16. Classificational analyses based on raw scores were also
calculated. However, as previously discussed with respect to Table 15, because the

sample size available for the I-score analysis was larger than that available for the raw
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score analysis, only the results of the I-score analysis are reported for discussion in
this chapter. The results of the tiassificational analysis using raw scores are reported
in Table D.17.

Table 16(a) presents the results of the classificational analysis using BKIT1 as a
cut-off point. Despite the relatively high overall hit rate of 83% and the low false
positive rate of 4%, a sensilivity rate of only 8% was achieved. In other words, 92% of
the children who later experienced reading difficulty in grade three, as measured by the
GMRT, were not identified as being "at risk” by the BK1-1. ﬁaising the cut-off score by
one-half standard deviation (i.e., BKIT2) oniy improved the sensitivity rate to 23%
which means that there was still a failure to identity 77% of the students who
experienced reading difficulty in grade three. Section (c) of Table 15 summarizes the
results using the highest cut-off point (i.e., BKIT3). Use of this cut-off score resulled
in correct identification of 77% of the children who actually experienced reading
difficulty at a later date. However, to achieve this sensitivity rate, 37% of the total
sample had to initially be identifed as being "at risk" on the BK1-1. In addition,
although a screening outcome of "not at risk” was 94% accurate using this cut-off, an
"at risk" designation on the BK1-1 was only accurate in 31% of the cases.

As with the grade two GMRT (see Table 15), the results from Table 16 were
recalculated separately for boys and girls but, due to the small number of subjects
involved in the analysis, were not felt to represent a highly stable pattern of resulls.
These additional results are presented in Tables D.15 and D.16 in Appendix D. An
informal consideration of these tables appears to indicate that the predictive accuracy of
the BK1-1 is not improved by considering boys as a separate group (i.e., Table D.15).
In fact, the predictive accuracy for boys actually appears to be worse than that reported
for the total group with highest sensitivity rate being 14%. In contrast, Table D.16
appears to indicate that the predictive accuracy of the BK1-1 for girls is somewhat

better than that noted for the total group. The optimal cutoff point for giris, BKIT3,



Table 16

Classificational Analysis: BK1-1 Total Test § (BKIT) with Grade Tt Gates:
MacGinitie Reaging T GMRT) Tolal Test T3 for the_Total G ”"llll_”
) GMRT
Difficulty (< 47) No Difficulty (> 48) Row Total
At risk
(g 74.5) 1 3 4
BKIT1
Not at risk
(279 12 70 82
Column Total 13 73 86

Ovorall Hit Rate: 71/85 = 83%

False Positive Rato: 3/86 = 4%

Falso Nogative Rato:

Spocificity Rato:  70/73 = 96% Sonsitivity Rate: 1/13 = 8%
b) GMRT
Ditficulty (< 47) No Ditficulty {> 48) Row Total
At risk
(g 79.5) 3 1" 14
BKII2
Not at 7isk
(= 80) 10 62 72
Column Total 13 73 86

Overall Hit Rate: €5/86 = 76%
Specificity Rato: 62/73 = 85%

Falso Positive Rate: 11/86 . 13%
3/13 -« 23%

Sonsitivity Rate:

False Nogative Rate:

c) GMRT
Difficulty (< 47) No Difficulty (>48) Row Total
At risk
(s 84.5) 10 22 32
BKIT3
Not at nisk
(= 85) 3 $1 54
Column Total 13 73 8§

Ovorall Hit Rate: 61/86 = 71%
Spocilicity Rate: 51/73 = 70%

False Positive Rate: 22/86 = 26%
10/13 « 77%

Sensitivity Rate:

Note: All porcontages rounded to the nearost whole number.

False Nogative Rate:
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12/86 = 14%

10/86 = 12%

3/86 =« 23%



resulted in both acceptable overall hit (81%) and sensitivity (83%) rales. Howevar,
similar to the trend notad for the total group, although a screening outcome of "not at
risk” was highly accurate (i.e., 87%), a screening result of "at risk" using the BK1-1
was only accurate in 42% of the cases.

In summary, similar to the relationship between the BKIT and the GMRT at both
the grade one and two levels, the BKIT was not highly accurate or efficiant in its ability
to identify which kindergarten children would actually axperience reading difficulty in
grade three as measured by the GMRT. Again, although considerable confidence can be
placed in a screening outcome of "not at risk”, very little certainty can be attached to an
"at risk” screening outcome based on the tofal test score of the BK1-1.

Tables 17 - 19 present the resuits of the classificational analyses between the
BK1-1 and raw scores for the total reading area, total math area, and total battery of the
grade two level of the Canadiar Achievement Test (CAT) for the total group. These
results were not recalculated separately for boys and girls because of the extremely
small sample sizes that would have been involved.

Table 17(a) reports results between the CAT total reading area and the BKIT
using the lowest cut-off score (i.e., BKIT1). This cut-oH point results in 3 failure to
identify 70% of the children who experienced reading difliculty as measured by the CAT
at the end of grade two. Raising the cutoff point (i.e., BKIT2) improved the sensitivity
rate by 10% but at the same time resulted in a situation where the screaning outcomae,
"at risk”, was only accurate in 29% of the cases. The highest cut-off scores (i.e..
BKIT3) resulted in an impressive sensitivity rate of 80%. However, 10 achieve this
high sensitivity rate, over 50% of the sample had to be initially designated as being "a!
risk™ - not much of an improvement over chance alone. In addition, the accuracy of
being identified as "at risk™ on the BK1-1 was only 28%. In other words, out of every

100 cases designated as being "at risk", only 28 would actually experience academic
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Table 17

Clasaiicational Analysis; BK1-1 Total Teat S BKIT Two.C
Achisvement Yest (CAT) Total Reading Ares Raw_ Scores

)
At risk
(s 74.5)
BKIT
Not at risk
279
Column Tota!

' Jor the Total Group (N « §7)

CAI
Difficulty (< 48) No Difficulty (> 49)  Row Total
3 s 0
7 42 49
10 7 7

Ovorall Hit Rate: 45/57 o 79%
Spaocificity Rato: 4247 « 089%

b)
At risk
(g 79.5)
BKIT2
Not at risk
(> 80)
Column Total

False Positivo Rato: 5/57 = 9%

Sensitivity Rate:

3/10 « 30%

Falso Nogative Rate:

CAY
Difficulty (< 48) No Difficulty (> 49) Row Total
4 10 14
6 37 43
10 47 57

Cvorall Hit Rate: 41/57 o 72%
Spocificity Rate: 37/47 « 79%

c)
At risk
(g 84.5)
BKIT3
Not at risk
(> 85)
Column Total

False Positive Rate: 10/57 « 18%

Falso Negative Rate:

Sensitivity Rate: 4/10 « 40%
CAT
Ditliculty (< 48) No Ditficully (>49) Row Total
8 21 29
2 26 28
10 47 57

Overall Hit Rate: 34/57 « 60%
Specificity Rate: 26/47 « 53%

Falso Positive Rate: 21/57 » 37%

Sensitivity Rate:

8/10 w 80%

Note: Al percentages rounded to the nearest whole number.

False Nogative Rate:

7/57 « 12%

6/57 « 11%

257 =« 4%



difficulty at a later date. By contrast, being labelled "not at risk” on the BK1-1 was
accurate in 93% of the cases.

Table 18 presents results between the CAT total math area and the BK1-1.
Section (a) of this table indicates than an overall hit rate of 81% and a sensitivity rate
of 33% are achieved using the lowest cut-off score (i.e., BKIT1). Raising the cut-off
by one-half standard deviation (BKIT2) lowered the overall hit rate to 70% but was not
accompanied by an increase in the sensitivity rate, which remained at 33%. This
sensitivity rate means that 67% of the children who later experienced difficulty in math
were not identified as being "at risk” by the BK1-1. Results using BKIT3 as the cut-off
score are displayed in Section (c) of Table 18. These resulls indicate that the
sensitivity rate was only 56% despite the fact that over 50% of the sample had to be
initially designated as being "at risk” on the BK1-1. Furthermore, a screening outcome
of "at risk™ using the BKIT3 cut-off was only accurate for 17% of the cases which
represents a highly unacceptable level of predictive accuracy. Additionally, even though
a screening outcéme of "not at risk” was considerably more accurate at 86%, this level
is less than the "not at risk™ predictive accuracy values observed for other outcome
variables (e.g., 93% for the CAT total reading area).

Table 19 presents the results of the classificational analysis between the BKIT
and raw scores on the total battery of the CAT at the grade two lavel. Similar t¢ the trend
noted for the total math area of the CAT, raising the cut-off score on the BK1-1 (i.e.,
from BKIT1 to BKIT2) did not improve the sensitivity rate of 38%. By using the highest
cut-off score (i.e., BKIT3) the sensitivity rate was impraved 1o 63%; that is., correct
identification of 63% of the children who later exhibited genaral academic difficulty at
the end of grade two as measured by their total battery scores on the CAT. Howaever, in
order to achieve this sensitivity rate, over half of the total sample had 1o be identified ap
"at risk™ on the BK1-1. In fact, if children received an "a! risk™ designation on the

BK1-1 at the end of kindergarter: using BKIT3 as the cut-of score, thare was only a
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Tablo 18

CAT

a)
Difficuity (< 44) No Difficulty (> 45) Row Total
At risk
(s 74.5) 3 5 8
BKITY
Not at risk
=75 6 43 49
Column Totsl 9 48 57

Overall Hit Rate: 46/57 = 81%
Spacificity Rate: 43/48 = 90%

False Positive Rate: 5/57 = 9%
Sensitivity Rate:  3/9 = 33%

False Negative Rato:

b) CAT
Difficully (< 44) No Dificulty (> 45) Row Total
At risk
(s 79.5) 3 11 14
BKIT2
Not at rigsk
(2 80) 6 37 43
Column Tota! 9 48 57

Overall Hit Rate: 40/57 = 70%

Falso Positive Rate: 11/57 = 19%

False Negative Rate:

Specificity Rate: 37/48 = 77% Sonsitivity Rate: 3/9 » 33%
c) CAT
Difficulty {< 44) No Difficuity (>45) Row Total
At risk
(s 84.5) 5 24 29
BKIT3
Not at risk
(> 85) 4 24 28
Column Total 9 48 57
Ovorall Hit Rate: 29/57 = 51% Falso Positive Rate: 24/57 « 42%  False Negative Rate:
Spocificity Rate: 24/48 « 50% Sensitivity Rate: 5/9 = 56%

Note: Al percentages rounded to the nearest whole number.

6/57 « 11%

6/57 = 11%

4/57 « 7%



Table 19

a) CAT
Difticulty (< 134) No Difficulty (> 135)  Row Total
At risk
(s 74.5) 3 § 8
BKIT1
Not at risk
(= 75) 5 44 49
Column Total 8 49 §7
Ovorall Hit Rato: 47/57 = 82% Falso Positivo Rato: 5/57 =« 9% Falso Nogative Rato:
Specificity Rato: 44/49 « 90% Sonsitivity Rate: 3/8 = 38%
b) CAT
Difticulty (< 134) No Difficulty (> 135) Row Total
At risk
(s 79.5) 3 1 14
BKIT2
Not at risk
(2 80) 5 38 43
Column Total 8 49 57
Overall Hit Rato: 41/57 « 72% Falso Positive Rate: 11/57 « 19%  False Negative Rate:
Spaeciticity Rate: 38/49 =« 78% Sonsitivity Fato: 3/8 = 38%
¢) CAT
Difficulty (< 134) No Ditficulty (»135)  Row Total
At risk
(s 84.5) 5 24 29
BKIT3
Not at risk
(> 85) 3 25 28
Column Total 8 49 57

False Positive Rate: 24/57 = 42%
Sensitivity Rate: 5/8 « 63%

Overall Hit Rate: 30/57 « 53%
Spoecificity Rate: 25/49 « 51%

Note: All percentages roundod to the nearest whole number.

Falso Negative Rate:

§/57 = 9%

§/57 » 9%

3/57 = 5%
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17% chance that they would acutally experience academic difficulty at the end of grade
two. However, a screening outcome of "not at risk" was accurate for 89% of the cases.
In summary, an analysis of the prediction-performance matrices depicting the
relationship between the outcomes of the BK1-1 and raw scores on the CAT administered
at the end of grade two generally indicate a low level of predictive accuracy and
efficiency. Similar to its relationship with both the CCAT and GMRT, the BKIT was not
highly effective in identifying which kindergarten children would actually experience
reading, mathematical, or general academic difficulty at the end of grade two. Also,
consistent with the trends observed for both the CCAT and GMRT, the accuracy of an "at
risk” designation on the BK1-1 was very weak although considerable certainty
could be placed in a "not at risk” screening outcome.

Classificational analyses were also calculated to investigate the relationship
between the BK1-1 and total reading area, total math area, and total battery raw score
on the CAT administered at the end of grade three. However, the sample size for this
analysis was judged to be too small to obtain a highly stable and reliable pattern of
results. Therefore, these results are reported as information in Tables D.18 - D.20 in
Appendix D. An informal inspection of these tables appears to indicate results that are

quite consistent with the trends noted for the grade two level of the CAT.

All correlations between the BK1-1 total test score (i.e., BKIT) and the criterion
variables (Tables 2- 4) for boys and girls were tested for significant differences. Table
20 presents comparisons between correlations for boys and girls which were
significantly different. An inspection of these comparisons reveals that the BKIT was
equally predictive for boys and girls for all variables at all grade levels with the

exception of the Gates-MacGinitie Reading Test (GMRT) at the grade three level. These
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Table 20

Significant Gender Diff Bet Correlat

Criterion Correlation Correlation

Variable for Boys for Girls Zvalue p lavel
GRC3 .0004. .549 2.38 <.05
GRT3 .033 .557 2.11 <.05
GTV3 .045 .555 2.59 <.01
GTC3 067 ..577 2.64 <.01

GTT3 072 .622 2.93 <.01
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results indicate that the BKIT was a significantly better predictor of grade three reading

achievement as measured by the GMRT for girls than boys.

Tables 21 - 30 present the results of the stepwise multiple regression analysis
between the thirteen subtests of the BK1-1 and selected academic outcome variables. As
previously stated in Chapter 3, only criterion variables with sample sizes of seventy or
more subjects were selected for inclusion in this analysis.

Table 21 shows the stepwise regression procedure for standard age scores on the
Canadian Cognitive Abilities Test (CCAT) administered at the end of grade one for the
total group. An inspection of this table reveals that only three of the thirteen BK1-1
subtests contributed significantly to the regression equation. The first variable to enter
the equation was NC (Number Comprehension) accounting for 21.5% of the variance. In
combination, the remaining two variables, RLL (Recognition of Lowercase Letters) and
AD (Auditory Discrimination), added an additional 8% to the total variance accounted
for, raising it to 29.5%. Of note is the fact that the final multiple correlation of .556
between the CCAT and a combination of three BK1-1 subtasts is higher than the simple
correlation of .523 between the total test score of the BK1-1 (i.e., BKIT) and the CCAT
reported in Table 2.

Tables 22 and 23 present the results of the stepwise regression procedure
between the CCAT and BK1-1 subtests carried out separately for boys and girls. In both
cases, only two variables contributed significantly to the equation. However, different
variables were involved in each situation. For boys (Table 22), RLL was the first
variable to enter the equation and accounted for 28.89% of the total variance. RC (Rote
Counting) raised the total amount of explained variance by 4.3% to 33.19%. Similar to

the results noted for the total group, the multiple correlation of .591 based on two
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Table 21

Step %ago of Variance  %ago ofVariance
Nymbor __Variablo F Volue __ plovel Multiplo R Accounted for” Added

1 NC 41.608 <.001 .470 21.50% .-

2 RLL 27.938 <.001 .526 26.69% 5.19%

3 AD 21.650 <;OO1 556 29.50% 2.81%

‘adjusted for shrinkago

Table 22

Stop %age of Variance  %ago ofVariance
Number ____Variable F Value P i .

1 RLL 33.099 <.001 .546 26.89% .-

2 RC 20.618 <.001 .591 33.19% 4.3%

*adjusted for shrinkago

Table 23

Step %age of Variance  %age ofVariance
iable _ _FValue __ plevel Multiple B Accountedipr  Added
1 NC 17.202 <.001 452 20.43% --
2 AD 11.214 <.001 .504 23.10% 2.67%

*adjusted for shrinkage
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subtests was higher than the correlation of .578 batween the CCAT and BKIT. Table 23
indicates that NC was most highly predictive of performance on the CCAT for girls,
accounting for 20.43% of the variance. AD entered the equation on the second step adding
2.67% and raising the explained variance to 23.10%. Consistent with the trend noted
for both boys and the total group, the final muiltiple correlation of .504, based on two
subtests, was higher than the correlation of .439 between the CCAT and BKIT (see Table
2).

In summary, for boys, girls, and the total group, a small number of BK1-1
subtests was more effective than the total test score of the BK1-1 b(i.e., BKIT) for
predicting grade one CCAT scores. However, in all three cases these subtest
combinations only accounted for between 23 and 33% of the total variance. In other
words, 67 to 77% of the variance in grade one CCAT performance was not accounted for
by performance on the subtests of the BK1-1.

Tables 24 to 26 present the results of the stepwise multiple regression analysis
of the thirteen BK1-1 subtests with vocabulary, comprehension, and total test raw
scores for the total group on the grade one Gates-MacGinitie Reading Test (GMRT). In ali
three cases, RLL was the first variable to enter the equation accounting for 25.63%,
35.90%, and 35.72% of the total variance for the vocabulary (Table 24),
comprehension (Table 25), and total test (Table 26) raw scores respectively. Table 24
indicates that NS (Number in Sequence) was the second variable to enter the regression
equation for the GMRT Vocabulary subtest. NS contributed 6.26% of the variance and
increased the total amount of variance accounted for to 31.89%. Together, RLL and
NS accounted for more variance in grade one reading vocabulary performance (i.e.,
multiple B = .575) than the BKIT (i.e., Table 3, r = .515).

In terms of the GMRT Comprehension subtest (Table 25), PPD (Prints Personal
Data) followed RLL as the second variable in the regression equation. PPD added 2.0% to

the variance which raised the total explained variance to 37.90%. Whereas the simple
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Table 24

Step %%age of Variance  %age ofVariance
Number ____Variable EVvalue _plovel _ Multiple R Accounted for® -Agdded

1 RLL 42.698 <.001 512 25.63% .-

2 NS 29.322 <.001 575 31.89% 6.26%

*adjustod for shrinkagoe

Table 25

Step ) %age of Variance  %age ofVariance
Number __ Variable F Value p_lovel Multiple R _Accounted for* Added

1 RLL 68.761 <.001 .604 35.90% .-

2 PPD 37.925 <.001 624 37.90% 2.0%

‘adjusted for shrinkage

Table 26

Slepwise Muligte R ion Analysis: Thi BK1-1 Subt ith Grade One Gates- MacGiniti
Beading Test (GMRT) Total Test Raw Scores for the Total Group(N « 122)

Stop %200 of Variance  %age ofVariance
Y ' . *
1 RLL 68.249 <.001 .802 35.72% -
2 NS 40.666 <.001 .837 39.60% 3.88%

‘adjusted for shrinkage
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correlation between the BKIT and the GMRT Comprahension subtest was .610 (Table 3),
the RLL and PPD subtests in combination resulted in a multiple correlation of .624.

Similar to the regression equation for the GMRT Vocabulary subtest, Table 26
indicates that NS was also the second variable to enter the regression equation for the
GMRT total test score. NS accounted for 3.88% of the variance and raised the total
amount of variance accounted for to 39.60%. Consistent with the trend noted for both
the Vocabulary and Comprehension subtests of the GMRT, two BK1-1 subtests in
combination resulted in a strenger relationship (i.e., multiple B = .367) with the tota!
test score of the GMRT than the BKIT (Table 3, [ = .608).

In summary, a small number of BK1-1 subtests in combination were more
effective than the total test score of the BK1-1 (i.e., BKIT) for predicting grade one
reading performance as measured by the GMRT. The ability to recognize lower case
letters emerged as the single most effective predictor for all three criterion measures.
The total amount of variance accounted for by the various BK1-1 subtest combinations
ranged from 31.89% for the GMRT Vocabulary subtest to 39.60% for the total test score
of the GMRT. Although this represents moderate predictive power, it must be
emphasized that between 60 and 68% of the variance in grade one reading performance
is still not accounted for by the BK1-1 subtests.

Table 27 shows the results of the stepwise multiple regression analysis between
the thirteen subtests of the BK1-1 and total test T-scores on the grade two GMRT for the
total group. Similar to the trend noted for the grade one GMRT total test score, the first
variable to enter the equation was RLL, accounting for 15.14% of the total variance. The
second and final variable to add significantly to the regression equation was VD (Visual
Discrimination) which contributed 6.28% to the total variance raising it to 21.42%.
This combination of two subtests resulted in a stonger relationship (multiple R =
.484) with the grade two GMRT than the total test score of the BK1-1 (Table 3, =

.450). However, although there was a moderate relationship between the best
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Yable 27

Step %age of Variance Sago ofVariance
Number __Varable EValve  plevel _ Multiple B JAccounted for’_ Added

1 RLL 14.732 <.001 .403 15.14% .-

2 v 11.492 <.001 .484 21.42% 6.28%

‘adjusted for shrinkage
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combination of BK1-1 subtests and the grade two GMRYT, the sirength of this relationship
was noticeably less than that observed at the grade one level (i.e., .484 vs. .637).

The results of the stepwise multiple regression analysis for the vocabulary,
comprehension, and total test I-scores of the grade three GMRT for the total greup are
reported in Tables 28 to 30. Consistent with the trend observed for the grade one GMRT,
the RLL subtest was the first variable to enter the aquation in all three situations.
However, the total amount of variance accounted for by RLL was consideraliy less at the
grade three level than at the grade one level.

Table 28 indicates that RLL accounted for 10.15% of the variance for the GMRT
Vocabulary subtest. Following RLL, the second variable to enter the equation was CR
(Color Recognition) which raised the total variance to 17.04% by adding 6.89%. The
third and final variable to contribute significantly to the equation was NC which
increased the total amount of variance accounted for to 21.70%. The final multiple
correlation of .435 was noticeably stronger than the correlation of .322 between the
sum of all thiteen BK1-1 subtests (i.e., BKIT) and the GMRT Vocabulary subtest (Table
3).

An inspection of Table 29 indicates that RLL accounted for 15.26% of the total
variance in the regression equation for the GMRT Comprehension subtest. This was
followed by RA which raised the total amount of explained variance to 18.75%. Whereas
the simple correlation between BKIT and the GMRT Comprehension subtest was .347
(Table 3), the RLL and RA subtests resulted in a multiple correlation of .455.

Table 30 indicates that both the combination of variables and their order of entry
into the regression equation for ti.e GMRT total test score was identical to that observed
for the GMRT Vocabulary subtest. RLL entered the equation first and accounted for
15.25% of the variance. This was followed by CR and NC which accounted for 5.04% and
5.36% of the variance respectively and raised the total amount of explained variance to

25.65%. Similar to the trends noted for both the Vocabulary and Comprehension
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%%age of Variance %ago ofVariance
—Accoynted for® Added__

aﬁm Vagable EValue . __plovel
1 RLL 10.599 £01 '
2 R 9.727 <.001
3 N 5.853 <.001

Multiple B
338 10.15% .-
436 17.04% 6.09%
495 21.70% 4.66%

*adjustod for shrinkage

Tablo 29

Stop Y%age of Varance Yeage of Variance
Numbor . Variable F Valve plevel _ Multiple B _Accounted for’

1 RLL 16.301 <.001 .403 15.26% --

2 A 10.809 <.001 .45% 18.75% 3.49%

*adjustod for shrinkage

Table 30

Step %age of Variance %age ofVariance
Number _ Varigble EValue _ plevel for Acided

1 RLL 16.290 <.001 .403 15.25% --

2 QR 11.817 <.001 A7 20.29% $5.04%

3 NC 10.775 <.001 532 25.85% 5.36%

*adjusted for shrinkage
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subtests, this combination of three BK1-1 subtests resulted in a stronger relationship
(i.e., multiple B = .532) with the grade three GMRT total test score than the BKIT
(Table 3, = .373).

In summary, consistent with the resulls of stepwise multipie regression
analyses at both the grade one and two levels of the GMRT, a very small number of
subtests accounted for more variance in grade three reading performance as measured by
the GMRT than the total test score of the BK1-1. Also consistent with previously noted
trends, the RLL subtest emerged as the single best predictor in each of the three
equations. However, the total amount of variance in grade three GMRT performance
which was accounted for by the various combinations of BK1-1 subtests was actually
quite small, ranging from 18.75% for the Comprehension subtest to 25.65% for the
total test score. This leaves 76 - 81% of the variance in grade tnree reading
performance unaccounted for by the BK1-1. In addition, similar to the trend noted for
the GMRT at the grade two level, the relationship between the most highly predictive
combination of BK1-1 subtests and the GMRT at the grade three level is not as strong as
that observed at the grade one level.

Besearch Objective

At the outset of this study it was proposed that local norms would be developed for
the school in which the research study was conducted if, on the basis of the results of the
correlational and classificational analysis, the BK1-1 was found to possess an acceptable
level of predictive validity for screening purposes. Although the BK1-1 was found to
correlate moderately with academic ability and achievement at the end of grade one, the
results of classificational analysis indicate that the BK1-1 is not highly accurate or
efficient in its ability to make screening decisions. On the basis of this information it

was determined thai the development of norms and cut-off points for this instrument

was not appropriate.
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However, as outlined in Chapter 3, four questions were supplementary to the
proposed norming process and the results pertaining to these questions will be

presented.

An inspection of Table 1(p. 64) indicates that there was a significant difference
between boys (M = 81.72) and girls (M = 87.80) with respact to the total test score of
the BK1-1 (t = -3.67, p < .001). The results indicate that girls scored significantly

higher on the BK1-1 than boys.

b) ls BK1-1 test performance inflyenced by a child's chronological age at the time
ini jon? '

The results of a one-way factorial ANOVA using chronological age (CA) intervals
of 4 months, are reported in Table 31. These results indicate that CA had a significant
effect on overall test performance. An inspection of the univariate comparisons of the
five CA groups indicates that there was one significant comparison; that is, between the
oldest age group (i.e., > 79 months, M = 74.25) and the third oldest age group (i.e., 71
- 74 months, M = 87.77). However, as noted in the section on descriptive statistics
where children repeated kindergarten, their second set of BK1-1 scores was used in the
analysis. Clearly, the children who repeated kindergarten would have been in the oldest
age group and it is likely that the children who repeated kindergarten represent a

below-average group in terms of skill development.

A {-test for independent groups was used to compare the mean score of children

who were administered the BK1-1 at the end of kindergarten and those who were
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Table 31
: : hronological Age (4 menth intervals) on BK1-1 Total
Tost Scores (N = 149) .
Degroes of Sum of Moean
Soyrco Freedom _Souares Squares E Ratio F Probabitity
Between Groups 4 1567.656 389.414 3.800 .0057
Within Groups 144 14755.676 102.470

Total 148 16313.332
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administered the BK1-1 at the beginning of grade one. The results of this test indicated
that there was no significant difference between these two groups. Therefore, it can be
reasonably concluded that children do not make significant gains over July and August in

the types of skills assessed by the BK1-1,



CHAPTER V

DISCUSSION OF RESULTS

This chapter will highlight the major findings from the results presented in the
previous chapter. The implications of these findings and, where appropriate, their
relationship to pertinent literature in the area of school readiness testing will be

discussed.

A comparison of the mean scores achieved by girls and boys in this study revealed
that girls scored significantly higher than boys both in terms of grade one readiness and
grade one reading achievement. These findings occurred for reasons other than
differential intellectual ability level and are highly consistent with literature in the
area of school readiness and early school achievement. For example, May and Welch
(1986) found that girls scored significantly higher than boys on the Gesell School
Readiness Test while Feshbach et al. (1977) obtained results which indicated that girls
had significantly higher scores than boys with respect to grade one reading achievement.
Similarly, Burns and Roe (1980), in their summary of relevant research, concluded
that girls generally tend to score higher "than boys on both readiness measures and in
reading achievement at the end of grade one” (p. 35).

Explanations for gender differences in school readiness and early school
achievement have been explored by several researchers. It is generally accepted that
girls are more mature in physical and linguistic development than boys (Burns & Roe,
1980; DiPasquale et al., 1980; Gredler, 1978; llg & Ames, 1965). On the basis of this
explanation, girls are simply more developmentally ready than boys to deal successfully
with early school-related activities that emphasize fine motor control (e.g., pencil and

paper tasks) and language skills (e.g., sound-letter relationships). In support of this

113
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developmental hypothesis in the present study is the fact that significant gender
differences in academic achievement were virtually nonexistent past grade one. This
suggests that as the boys matured physically and linguistically, their mean level of
academic achievement rose to match that of the girls; that is, the significance of poor
performance by boys on the tasks of the BK1-1 decreased in importance with time.
Therefore, it would seem ill-advised to make any typé of long term prediction for boys
on the basis of their low performance on the BK1-1.

Apart from this developmental explanation, it has also been suggested that gender
differences in school readiness and early school achievement may be more a result of
cultural influences and sex-role expectations than biological maturation (Burns & Roe,
1980; Nadon, 1983). From this perspective it is suggested that girls in our culture are
encouraged from a much earlier age than boys to practice the type of skills (e.g.,
printing, coloring, letter recognition) and demanstrate the type of behaviors (e.g.,
sitting quietly for extended periods of time) that are associated with early school
success. On the basis of this explanation, girls simply have more practice than boys
with the types of skills and behaviors that facilitate a smooth adjustment to the demands
of a traditional school setting. As previously stated, it was found that significant gender
differences in academic achievement in the present study disappeared after grade one and
it was suggested that this was related to biological development. However, it is also
possible that this finding is reflecting the fact that the academic performance of the boys
improved as they practiced and became more proficient with the types of skills and
behaviors necessary for successful school adjustment.

However, regardless of the existence of gender differences or the reasons why
girls outperform boys on measures of school readiness and early school achievement, it

must be emphasized that the variation within each gender group with respect to these
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two factors is far greater than the average differences bstween girls and boys (Burns &
Roe, 1980, p. 36). In other words, some boys will be more ready for grade one than
some girls and vice versa. Therefore, the primary message for educators is that each
child should be responded to as an individual rather than on the basis of gender
expectations (Burns & Roe, 1980, p. 36).
The Predictive. Effecti { the BK1-1

’ The correlational and classificational analyses used to examine the predictive
effectiveness of the BK1-1 revealed that the total test score of the BK1-1 was
moderately predictive (i.e., r = .439 - .578) of intellectual ability as measured by the
Canadian Cognitive Abilities Test (CCAT) administered at the end of grade one. It will be
recalled from Chapter 2 (see p. 40) that the BK1-1 test manual states that "students of
low ability can be expected to produce low scores” (Brigance, 1982, p. ix). However,
on the basis of these results this claim is misleading because although the correlation
between the BK1-1 and CCAT for the total group was .523, this relationship only
accounts for 25% of the variance in grade one intellectual ability scores. Furthermore,
a classificational analysis of the data indicated a high level of predictive inaccuracy,
especially for children who achieved relatively lower scores than their peers on the
BK1-1. On the basis of the classificational analysis it was concluded that children who
were designated as being "not at risk” on the BK1-1 generally scored in the average to
above-average range of intellectual ability. However, the opposite relationship was not
true; that is, if children were identified as being "at risk” on the BK1-1, they did not
necessarily obtain below-average scores on the CCAT. This type of situation is quite
common in early identification literature (e.g., Badian, 1982; Mercer et al., 1979b)
and is succinctly summarized by Nadon (1983) who stated that ". . . success may

indicate an ability but failure does not necessarily indicate lack of ability" (p. 88).
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Children could obtain low scores on the BK1-1 for a variety of reasons. For
example, as shown in the previous section on descriptive statistics, boys obtained
significantly lower BK1-1 scores than girls. Their lower scores were not a result of
lower intellectual ability but were likely due to factors related to maturation and a lack
of task familiarity. Therefore, the test manual's claim of a relationship between BK1-1
test scores and intellectual ability is not supported.

The correlational analysis of the data in this study also indicated that the total
test score of the BK1-1 was moderately predictive (i.e., f = .408 - .608) of academic
achievement in the early grades. This relationship was strongest at the grade one level
and decreased in strength in grades two and three. Certainly, it is recognized that the
BK1-1 test manual makes no claim to predict academic achievement in grades two and
three. However, it was judged that tracing longitudinal trends in predictive
effectiveness would provide useful information from a theorstical perspective. Table 32
provides an overview of the predictive validity correlation coefficients from the
research litarature on other school readiness tests as compared to those obtained for the
BK1-1. An examination of this table indicates that, with the exception of the
Metropolitan Readiness Test (MRT), the predictive validity coefficients for the BK1-1
are comparable to those obtained for other school readiness tests.

As previously stated, the strength of the predictive validity coefficients for the
BK1-1 decreased in grades two and three. Only two of the studies reviewed reported
results past grade one which made it difficult to compare this finding with those from
similar studies. However, this downward trend in correlational strength is intuitively

logical when the degree of similarity between the content of the BK1-1 and the
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Table 32

Compacative Predictive Validity Correlation Coefficlonts for Selected Schoo! Readiness Tests

Shdy N Coisdon Vadable (CV) . Time of GV Administration ____Correlation.
BK1-1 (Totsl Test Score)
Shillington (1989) 122 Gates-MacGinitie Roezding ond of gr. 1 608
Test (GMRT)
* 78 GMRT or. 2 .450
* 86 GMRT o3 373
* 5?7 Canadian Achievement ond of gr. 2
Tost (Total Reading) .408
* s7 Canadian Achiovement * .387

Test (Tots! Battery)

* 32 Canadian Achievement ond of gr. 3 ‘ 496
Test (Tota! Roading)

° 32 Canadian Achiovment * .482
Test (Tota! Battory)

Metropolitan Reasdiness Test
(Tots! Test Score)

Tologdy (1975) 56 Wide Range Achiovomont ond of gr. 1 .700
Tost (WRAT) (Roading)
* 56 Gray Oral Roading Tost * .580
(GORT)(cral reading)
* 56 GORT (literal comprohension) * .670
Rande!, Fry & Ralls (1977) 62 Stanford Achiovemnont Test * L340
(SAT) (Tota! Reading)
° 65 * ond of gr. 3 510
Flynn & Flynn (1978) 81 California Achiovernont ond of gr. 2 340

Test (CAT)(Total Resding)

‘ 81 CAT (Total Battory) * .280
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Table 32 (continued)

Study N SCriterion Variable(CV) ___ Time ol CV Administration ___Comelation

Metropoliten Resdiness Test
(Pre-reading Skills Composite)

Nagle (1979) 17¢ SAT (Tots! Roading) ond of gr. 1 .670
Swanson, Payne & Jackson 72 Metropolitan Achiovement * 819
(1981) Test (MAT)(Total Reading)
(2] * ’ .838%
Gullo, Cloments & Robortson 88 Scott-Forosman Achlevoment * 790
(1984) Test (SFAT) (Tota! Reading)
* 88 SFAT (Tota! Battery) * .7%0

First Grade Screening Test
{Tota! Test Score)

Tologdy (1975) $6 WRAT (Reading) * .500
* 56 GORT (oral roading) * .400
* 56 GORT (litoral comprohonsion) ° .530
Plorsol & Kinsoy (1984) 67 Scienco Rosoarch Associates mid gr. 1 .440
Achiovemont Serios (SRAAS)
(Roading)
¢ 67 SRAAS (Total Battery) * 400

Screening Tost of Acsdemic
Readiness (Total Score)

Tologdy (1975) 56 WRAT (Resding) ond of gr. 1 .870
° 56 GORT (ora! reading) * .480 .
* 56 GORT (literal comprehension) d 820
Nichta, Federicl & 28 Poeabody Individual mid gr. 1 .600
Schueroger (1982)1 Achiovoment Test (PIAT)

Total Test grade equivaient score)
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Shudy N

Develoments! Indicstors
for the Assessment of
Learning (Concepts Subtest
Score)

Vacs, Vace & Fogelman 245
(1987
* 245

Denver Developmentsl
Screening Test (Totsl Score)

Lindquist (1982) 35¢

ABC Inventory

Randel, Fry & Ralls (1677) 62
* 6S

Meeting Street School

Screening Yest (Total Score)

Swanson, Payne & Jackson 72

CAT (Roading)

CAT (Total Battery)

GMRT (Total Tost Score)

SAT (Totsl Roading)

MAT (Total Roading)

ond of gr. 1

ond of gr. 3

ond of gr. 1

350

.380

.460

.190

.230

77

.726

‘sdministorad eithor st the end of kindorgarten or boginning of grade one unless otherwise noted.

18dministored at the beginning ol kindorgarton
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curricular content at each grade level is considered. That is, the predictive validity
coefficients were likely strongest at the grade one level because the skills that are
emphasized in grade one are more similar to the tasks on the BK1-1 than the type of
skills emphasized at later grade levels. This line of reasoning is supported by Feshbach
al. (1977) and Lindsay and Wedell (1982) who have asserted that the types of abilities
and processes influencing reading achievement in the early grades are much different
from those in later grades.

Finally, a classificational analysis of the data indicated that even though the BK1-
1 was moderately correlated with indices of academic ability and achievement, it had an
extremely low level of predictive accuracy for making screening decisions about
individual children. This finding is an excellent example of why correlations are not
useful for making generalizations about individual cases (Eaves et al., 1974; Keogh &
Becker, 1973). Furthermore, it serves to show how a test that possesses moderate
predictive validity from a correlational perspective may not necessarily be
educationally valid or relevant. This adds support to Badian's (1982) assertion that: "a
significant correlation between preschool test scores and later school achievement does
not mean that the preschool instrument is valid for identifying children at risk* (p.
309). Therefore, consistent with the recommendations of several writers (Lessler &
Bridges, 1973; Lichenstein, 1981; Lindsay & Wedell, 1982; Mercer et al., 19793,
1979b; Satz & Fletcher, 1979; Wilson & Reichmuth, 1985), this finding reemphasizes
the importance of evaluating screening devices from the perspective of classificational
analysis. Unfortunately, as previously discussed in Chapter 2 (see pp. 35-36), the
predictive validity of school readiness tests is rarely considered in this manner.

The results of the classificational analysis in this study also demonstrated that

the results of such an analysis are never absolute and that cut-off points can be
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manipulated to obtain different outcomes (Lichenstein & ireton, 1984; Marcer et al.,
1979a; Wilson & Reichmuth, 1985). For example, using a low cut-off point on the
BK1-1 in this study produced impressive false positive, false negative, and overall hit
rates but failed to identify the majority of children who later experienced academic
difficulty. This finding indicates that a high overall hit rate does not necessarily mean
that a test is adequate for making screening decisions - a concem that has been expressed
by several writers (Lichenstein & Ireton, 1984; Lindsay & Wedell, 1982; Wilson &
Reichmuth, 1985). By raising the cut-off score on the BK1-1, the majority of the
children who later experienced academic difficulty were correctly identified. However,
raising the cut-off score to this level usually meant that nearly half of the children in
the sample had to be initially designated as being "at risk" on the BK1-1, which resulted
in an exceptionally high false positive rate. This paradoxical situation supports
Adelman's (1978) observation that there are very few screening procedures that can
"identify a large number of problems without making many false positive errors™ (p.
156).

A final observation from the classificational analysis of the data in this study is
that it demonstrated the importance of considering the results of a prediction-
performance matrix horizontally (Frankenburg, 1985; Mercer et al., 1979b; Wilson &
Reichmuth, 1985). Similar to the situation previously noted for the CCAT, a horizontal
consideration of the results of the classificational analyses indicated that very litlle
confidence could be placed in an "at risk” designation on the BK1-1 although
considerable trust could be attached to a "not at risk" classification. This relationship is
highly consistent with the findings of other researchers such as Barnes (1985), who
concluded that the predictive value of an "at risk" outcome on the Jansky Screening Index

was extremely low. Keogh and Smith (1970) commented on this general trend by
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stating that, "more predictive information is gained from the fact that a child doss
perform well on a school-related task than from the fact that he does not perform well"
(p. 289). Similarly, Rubin et al. (1978) have concluded that, "far greater reliance can
be placed on the use of high preschool readiness scores as predictors of essentially
normal or better academic performance than on use of low preschool readiness scores as

predictors of poor performance” (p. 63).

A comparison of the correlations obtained for boys and girls in this study
revealed that although the BK1-1 was moderately predictive of academic achievemient
for boys al ihe grade one level, none of the correlations for boys at the grade two and
three levels exceeded .40 and only one was statistically significant. In contrast, the
BK1-1 was a moderate, significant predictor of academic achievement for girls at all
three grade levels. Additionally, the BK1-1 was found to be a significantly better
predictor of reading achievement for girls than boys at the end of grada three.

As discussed in Chapter 2 (see p. 35), only one of the studies reviewed provided
separate correlations for girls and boys so that the issue of differential predictive
validity could be addressed. Furthermore, although some studies (e.g., Bolig & Fletcher,
1973) have reported that certain readiness tests are more predictive for girls than
boys, they have not statistically tested the significance of the differences between the
correlations obtained by the two groups. Therefore, it is difficult to compare the
present findings to those from previous investigations. However, the results of this
study are consistent with both the developmental and task familiarity hypotheses
forwarded to explain why girls scored significantly higher than ooys in terms of both

grade orie readiness and grade one reading achisvement.
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Using these hypotheses it can be argued that either bacauss of advanced biological
maturation or greater task familiarity, girls are more stable and firmly established
relative to one another at the end of kindergarten than boys with respect to the types of
skills assessed by the BK1-1. Therefore, their relative rank order tends to persist
throughout the early grades which means that the leve! of correlational strength
observed at grade one would tend to remain consistent over time. Conversely, because
boys mature more slowly and /or gain familiarity with school-related tasks and
behaviors later than girls, they do not establish themselves into a relatively stable rank
ordering by the end of kindergarten. This means that although end-of-kindergarten
standing for boys is moderately predictive on a short term basis (i.e., end of grade one),
it is not valid for long term pr: dictions which explains the drop in correlational
strength observed for the male sample in grades two and three. On the basis of this
explanation it can be further hypothesized that a low score on the BK1-1 at the end of
kindergarten for a girl is more indicative of possible academic problems in the future
than for a boy.

A stepwise multiple regression procedure was used to determine the best
combination of BK1-1 subtests for predicting indices of academic ability and
achievement in the early grades. The results of this procedure are summarized in Table
33 and indicate that the RLL. (Recognition of Lowercase Letters) subtest emerged as the
best single predictor of reading achievement at all three grade levels. This finding is
highly consistent with the research literature where it has been stated that the ability to
identify letters is a "hardy perennial” that consistently emerges as a good predictor of
reading ability (Satz et al., 1978). In support of this claim, Badian (1982) found that

a child's ability to name thirteen uppercase letters on the Holbrook Screening Battery
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Table 33

Baest Combination of % of Variance Accounted

Criteria* BK1-1 Subtests** for by Best Combination
CCAT NC, RLL, AD 29.50%
CCAT (boys) RLL, RC 33.10%
CCAT (girls) NC, AD 23.10%
GRV1 RLL, NS 31.89%
GRC1 RLL, PPD 37.90%
GRT1 RLL, NS 39.60%
GTT2 RLL, VD 21.42%
GTV3 RLL, CR,NC 21.70%
GTC3 RLL, RA 18.75%
GTT3 RLL, CR, NC 25.65%

Note: ‘Based on total group unless otherwise noted.

**All subtests in combination contributed significantly (i.e, p < .05) and are
listed in order of their contribution to the model.
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six months prior to kindergarten was the best single predictor (i.e., ¢ = .608) of
reading achievement at the end of grade one. In addition, Telegdy (1975) found that the
Letters subtest of the STAR was the best single predictor (i.e., [ = .760) of grade one
reading achievement while Klein (1977) found the same subtest to be the second
strongest predictor of reading achievement (i.e., ¢ = .505) at the grade two level. Also,
Freebody and Rust (1985) and Horn and O'Donnell (1984) have stated that letter
knowledge is @ major predictor of grade one reading achievement. Similarly, Barnes
(1985), through his work with the Jansky Screening Index (JSI), concluded that the
"only consistent predictive screening measure for later reading disability was the letter
naming subtest [on the JSI]" (p. 190). Mann (1984) has supported this conclusion
with her observation from her study that "future poor readers were slower at naming
the letters and made more errors than the future good readers did" (p. 125).

Clearly, early familiarity and proficiency with the code of the English language
facilitates the development of reading skills. However, it is also evident from Table 33
that the percentage of variance accounted for by the combination of RLL and one or two
additional subtests is noticeably greater in grade one than at the second and third grade
levels. This trend is consistent with the hypothesis forwarded to explain why the
strength of correlations between the total test score of the BK1-1 and indices of
academic achievement decreased in grades two and three (see p. 116). That is, although
letter recognition skills are likely emphasized and important for success in the grade
one reading program, they are not highly relevant to reading achievement in later
grades. Furthermore, even the best combination of subtests only accounted for 40% of
the variance in grade one reading achievement. Therefore, it must be emphasized that
many skills and processes not tapped by the BK1-1 have a highly significant influence

on early reading achievement.
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Table 33 also indicates that the majoiity of the subtests included in the most
highly predictive subtest combinations were language-relatad; that is, RLL, RA, and CR
are oral expressive language tasks, NS and PPD assess written expressive language
skills, and NC involves receptive language processes. This finding coincides with Horn
and Packard's (1985) assertion that language variables consistently show a strong
relationship to reading achievement. Also evident from Table 33 and the results
presented in Chapter 4 (see pp. 101 - 109) is that a very small number of BK1-1
subtests, usually two or three, accounted for more variance in academic abiltiy and
achievement than the total test score of the BK1-1. This likely results from a high
degree of overlap between the various subtests on the BK1-1. Intercorrelations between
the thirteen subtests of the BK1-1 are presented in Table D.21 and do indicate that many
of the subtests are related to one another. Therefore, despite having different names, tie
different subtests on the BK1-1 are not necessarily measuring different abilities. This
is consistent with Silver's (1978) statement that "what is measured is not necessarily
what the label on the test says" (p. 368) and supports his observation that redundancy

within instruments is characteristic of many first grade readiness tests.



CHAPTER VI

SUMMARY AND CONCLUSIONS

This chapter will summarize the purpose, procedures, and major findi.,. vt the
present study. Foilowing this summary, both the limitations of this investigation and
conclusions regarding the usefulness of the BK1-1 as a grade one readiness screening
device will be discussed. Finally, recommendations for further practice and research
will be presented within the context of this discussion.

Symm | Maior Findi

A review of the literature indicates that there is a great deal of interest in and
support for screening children prior to grade one in order to predict which students are
likely to experience academic difficulty in the early grades (e.g., Adelman, 1978; Keogh
& Becker, 1973; Maitland et al., 1974; Racciopi, 1982; Satz & Fletcher, 1879). This
interest and support rests on the assumption that if children with potential academic
problems are identified early enough, they can be referred for further assessment
and/or intervention so that potential problems can be prevented or minimized (e.g.,
Evans & Ferguson, 1974; Friedman et al., 1980; Horn & Packard, 1985; Lindsay &
Wedell, 1982; Vacc et al., 1987). However, in order for an early identification
program to be maximally effective, the screening tests that are used to identify children
requiring further assessment or intervention must be valid and accurate predictors of
future academic performance (Evans & Ferguson, 1974; Piersel & Kinsey, 1984;
Telegdy, 1975).

School readiness tests are routinely used as screening devices in most school
districts (Flynn & Flynn, 1978; Lindsay & Wedell, 1982; Maitland et al., 1974).
Several school readiness tests exist for which predictive validity evidence has been

established (e.g., Gullo et al., 1984; Klein, 1977; Nagle, 1979; Nichta et al., 1982;
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--Piersel & Kinsey, 1884; Vacc et al., 1987). Howaever, the validity of many new school
readiness tests for making predictions about future academic performance has not been
established (Adelman, 1978; Lewis, 1980; Lindsay & Wedell, 1982; Lindquist, 1982).
One such test is the recently published Brigance K and 1 Screen for Kindergartien and
Eirst Grade (BK1) (Brigance, 1982). Although the BK1-1 is easily administered and
cost-effective, which makes it a potentially useful screening device, its effectiveness for
predicting school success and identifying children with potential learning problems has
not been examined. Therefore, the purpose of this study was to systematically evaluate
the the predictive validity of the BK1-1 on a longitudinal basis using a retrospective
design.

The BK1-1 scores for a total sample of 149 students (80 boys and 69 girls)
were used to predict indices of academic ability (i.e., CCAT scores) and achievement
(i.e., GMRT, CAT, and teacher-assigned marks) at the end of grades one, two, and three.
Following the calculation of descriptive statistics, these data were subjected to both
correlational and classificational analysis to establish the predictive effectiveness of the
BK1-1. In addition, a stepwise multiple regression analysis was used to determine
which of the thirteen BK1-1 subtests were maximally effective for predicling academic
ability and achievement.

On the the basis of the descriptive statistics, it was established that girls scored
significantly higher than boys both in terms of their total test score on the BK1-1 and
grade one reading achievement. Gender differences also emerged from the correlational
analysis which indicated that correlations were generally stronger for girls than boys
and that the BK1-1 was a significantly better predictor of grade three reading
achievement for girls than boys. In terms of predictive effectiveness, the correlational
analysis indicated that the BK1-1 was moderately predictive of academic ability and

achievement for the total group in the early grades with correlations comparable to
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those for many existing school readiness tests (see Table 32). However, despite these
moderate correlations, the BK1-1 was found to possess an extremely low level of
predictive accuracy for making screening decisions about individual students - a finding
which casts considerable doubt on the instrument's practical value for educators.
Finally, of the thirteen BK1-1 subtests only one, Recognition of Lowercase Letters
(RLL), consistently emerged as a potentially valuable predictor of later academic
achievement. Both the implications of these findings and their relationship to existing
literature were elaborated in Chapter 5.

Certainly the present study had limitations which must be considered when
interpreting the results. However, prior to presenting specific limitations, two general
limitations that are relevant to the majority of studies that have attempted to establish
the prediclive validity of school readiness tests will be discussed. First, stability is
necessary to obtain high estimates of predictive validity; that is, children must be in
roughly the same position on a criterion variable as they were on the predictor variable
for high levels of predictive accuracy to be attained. However, children in the five to
seven year old range represent anything but a stable group (Weerdenburg, 1983). The
rapid developmental changes, behavioral fluctuations, and wide variability in early
experiential background that are associated with this age group have a direct impact on
both the reliability and predictive validity of school readiness screening instruments
(Paget & Nagle, 1986). Lichenstein (1982) has summarized this concern by stating
that:

Individual differences in the rate and nature of developmental changes place

limitations on the extent to which early deficits are indicative of the need for

special intervention. Furthermore, measurement error is introduced by
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characteristics of young children (e.g., attention span, motivation, unfamiliafity

with the testing situation)(p. 70).
Therefore, the problem of accurately predicting later school achievement from
performance on a readiness test may lie in the nature of the child rather than in the
instrument (Flynn & Flynn, 1978).

A second general limitation is related to the basic nature of school readiness tests.
It is important to emphasize that the assumptions underlying the practice of school
readiness testing were borrowed from a medical or physical disease mode! of early
identification (see pp. 9-10) which assumes that the condition to be identified already
exists within an individual (Frankenburg, 1985; Racciopi, 1982). By applying the
medical model of early identification to education, learning problems are equated with
ilness and are considered to be the result of deficiencies within the child - the child-
deficit model (Adelman, 1978; Fedoruk, 1988; Hall & Keogh, 1978; Keogh & Becker,
1973). This rationale is reflected in the content of school readiness tests such as the
BK1-1 which focus solely on the assessment of skills that are child-specific. However,
a one-to-one correspondence between performance on a readiness test and later academic
achievement cannot be assumed because many influences external to the child, which are
not assessed by readiness tests, also contribute to academic success and failure in the
early grades and likely account for many of the observed prediction errors made on the
basis of readiness tests scores (Adelman, 1978; Feshbach et al., 1974; Freebody &
Rust, 1985; Hall & Keogh, 1978; Jansky, 1978; Keogh & Becker, 1973; Paget & Nagle,
1986). Silver (1978) has succinctly summarized this ecological point of view by
stating that "risk is not simply a status or condition of the child but also a function of the
school, the classroom atmosphere, the teacher, and the nature of the instructional
program” (p. 370). Therefore, a fruitful area for future research in the area of school

readiness testing would be to incorporate some of these intervening variables into the



131

equation. In fact, some rasearch efforts of this nature are already in progress (e.g.,
Fedoruk, 1988).

In addition to these two general issues, specific limitations of the present study
must also be considered. First, the restrospective nature of the study meant that many
variables were not under the direct control of the researcher. For example, it was not
possible to control variables related to the effectiveness of the teachers to whom the
students were exposed in kindergarten through grade thrae. In addition, administrative
factors such the time of year when achievement tests were administered (see p. 67 for
an explanation of this point), how test results were recorded (see p. 67), and the
availability of teacher-assigned marks (see p. 56) were primarily a result of the
retrospective design. However, although these factors likely affected the purity of the
results, they also reflect the day-to-day realities of the educational system which does
not operate under highly controlied or experimentally "sterile” conditions.

A second limitation of this study was that only two broad groups (i.e., "at risk"
vs. "not at risk") were used in the classificational analyses. This likely lowered the
predictive accuracy estimates for the BK1-1 because according to both Mercer et al.
(1979b) and Jansky (1978), screening tests generally predict best at the extremes of
ability. Because the detection of mild academic difficulties is very difficult (Adeiman,
1978; Paget & Nagle, 1986) it may have been preferable to have used more than two
risk categories (e.g., severe risk, moderate/mild risk, no risk) or a comparison of the
top and bottom quartiles in the group to calculate the classificational analyses. However,
such a procedure would have required larger sample sizes. In addition, although the cut-
off scores could have been adjusted so that only the most extreme cases were identified,
Adelman (1978) has stated that these children would likely be selected by the teacher

without the assistance of a test.
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A third limitation of this study is that it treated all children who experienced
academic difficulty in the early grades as a homogeneous group. However, according to
Hall and Keogh (1978), "high risk" is not a unitary condition - children experience
difficulty in school for a variety of reasons. Horn and O'Donnell (1984) have
distinguished between academic difficulties that are expacted (e.g., due to low
intellectual ability) and those that are unexpected (e.g., due to a learning disability). No
attempt was made to differentiate between these two groups in the present study and, as
suggested by Horn and Packard (1985), it is unreasonable to expect a single screening
test to be sensitive to all types of potential academic difficulty. Perhaps future research
efforts can attempt to make this differentiation when evaluating the predictive
effectiveneess of instruments.

Fourth, students who had received remedial assistance (i.e., resource room),
those who had repeated a grade, and those who had been included in the school's 1986-87
enrichment program were not excluded from the sample. Therefore, it was not possible
to compare children who were designated as "at risk"/"not at risk" on the BK1-1 and
who received special assistance with a comparable sample of "at risk"/"not at risk"
children who did not receive specialized attention. However, this limitation is
essentially unavoidable in any predictive validation study because it would be unethical
to conduct a prospective experimental study in which below average and superior
students were not provided with appropriate intervention.

A fifth limitation was that although the relationship of the BK1-1 to intellectual
ability was addressed, intellectual ability level was not considered when the relationship
of the BK1-1 to indices of academic achievement was examined. It is commonly accepted
that intellectual ability is strongly related to early school success (Fedoruk, 1988;
Horn & Packard, 1985). Including intellectual ability as a predictor in the stepwise

multiple regression analysis would have established the independent relationship of the
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BK1-1 to indices of academic achisvement. Additionally, Jansky (1978) has stated that
it would be useful to know whether readiness tests are equally predictive for children
who differ in intelligence. Therefore, in future research, the interaction of intellectual
ability with a readiness test for predicting academic outcomes could be tested using a Z-
test for testing differences among several independent correlation coefficients (Glass &
Hopkins, 1984, p. 309). The result of this procedure would indicate whether the
predictive effectiveness of a readiness test is different for different ability levels (e.g.,
low, average, high).

A final limitation of the present study is that the sample sizes at the grade two
and three levels were relatively small. Larger sample sizes would have been useful for
more clearly establishing trends related to predictive effectiveness and gender
differences. Additionally, larger sample sizes would have allowed for more extensive
stepwise multiple regression analyses.

Conclusions and Recommendations for Practice

Despite the previously described limitations, the results of the present study
indicate a clear need to reconsider the educational utility of the BK1-1 as a grade one
readiness screening device from both practical and psychometric perspectives. To
achieve this objective, several statements from the BK1-1 test manual will be evaluated
within the context of the present results.

The BK1-1 manual states that the skills included in the test are those *having the
greatest predictive validity for success in . . . grade one" (Brigance, 1982, p. iii).
However, on the basis of the present results, this statement is not supported because
only one skill, the ability to name lowercase letters, had a moderate relationship to
grade one reading achievement. Therefore, aithough the names of the subtests on the
BK1-1 correspond to skills that have been found to be moderately predictive of early

school success (see Horn & Packard, 1985), the skills as specifically measured by the
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BK1-1 do not have validity for predicting academic achiavement in grades one to three.
This supports Silver's (197¢) claim that subtest names are not always indicative of the
skills they purport to measure. in addition, as discussed in Chapter 2 (see p. 40), the
validity of the skills selected for inclusion on the BK1-1 was basically inferred from
their similarity to items on existing school readiness tests. The present findings
highlight the danger of making such inferences and supports Helfeldt's (1984) claim
that the validity of test items cannot be assumed simply on the basis of their similarity
to items on existing instruments.

To summarize, a basic assumption underlying school readiness scréening
instruments is that test performance is a valid predictor of future academic
performance (Evans & Ferguson, 1974; Piersel & Kinsey, 1984; Telegdy, 1975).
However, on the basis of the prasent information, the BK1-1 does not fulfill this basic
requirement. Therefore, it is inadvisable to make predictive inferences about academic
success on the basis of scores that children attain on the BK1-1.

The BK1-1 manual also suggests that the test can be given in the spring to
identify skill areas than can be worked on over the summer and that the resulis of the
BK1-1 can be used to assist teachers with planning appropriate educational programs
for children. Both these statements presuppose that the skills included on the BK1-1
are relevant to early school success - an assumption that tha previously discussed
results does not support. This is problematic because, according to Flynn and Fiynn
(1978), if teachers are basing programs on diagnostic data from a certain test, they
must be certain that the test's scores are actually related to future achievement.

These two statements from the BK1-1 manual also imply that training children
in the specific skills of the BK1-1 will increase their chances of academic success. This
is not an educatinnally sound implication because it suggests a causal relationship

between mastery of the skills on the BK1-1 and later academic achievement. Several
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researchers have emphasized thé fact that there is no simple casual chain between
readiness test performance and reading achievement (Eaves et al., 1974; Jansky, 1978;
Keogh & Backer, 1973; Lindsay & Wedell, 1982). In fact, Telegdy (1975) has cited
evidence to demonstrate that aithough training children daily in letter recognition skills
improved their ability to quickly identify these symbols, there was no significant effect
on their reading level. Telegdy concluded that there is a "very imminent danger of
training children on readiness skills. Such training may lead only to test sophistication
without any transfer to new learning situations” (p. 9). Similarly, Mann (1984) has
asserted that remedying observable symptoms of reading difficulty such as poor latter
recognition skills will not necessarily imprdve reading ability. Cieariy, training
children on the specific skills of any readiness test, including the BK1-1, is not
educationally useful. In addition, it cannot be assumed that the skills included on the
BK1-1 are compatible with all grade one curricula. This is important to consider
because according to both Freebody and Rust (1985) and Salvia and Ysseldyke (1981),
the validity of school readiness tests for predicting early academic success depends on
the nature of the instructional program to which a child is exposed. From this

- perspective it is logical to assume that although the content of the BK1-1 may be
compatible with a grade one program that emphasizes the mastery of specific sub-skills,
it would not likely be compatible with a grade one program that emphasizes a more
holistic approach. Therefore, in light of the current holistic emphasis of the Alberta
Department of Education in the primary grades (i.e., program continuity, whole
language approach to language arts instruction), the use of the BK1-1 as a screening tool
is of questionable value. An interesting area for future research would be to examine
whether various school readiness tests do in fact have differential predictive validity for

top-down vs. bottom-up approaches (see Otto, 1982) to grade one reading instruction.
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Finally, the BK1-1 manual also suggests that scores from the test can be used to
identify children requiring a more comprehensive evaluation and to help dstermine
appropriate placement and grouping of students. Neither of these suggested usas of the
test scores is warranted on the basis of the results obtained from the classificational
analysis of the data in this study. The accuracy of an "at risk" designation on the BKi-1
was much too low to consider using the test to identify childrén requiring a more
comprehensive assessment let alone determining appropriate student grouping and
placements. The high level of inaccuracy associated with an "at risk” designation would
result in a large number of unnecessary referrals which would basically cancel out any
cost-benefits associated with the instrument. Furthermore, many children would be
inappropriately grouped or placed on the basis of their BK1-1 scores.

In summary, the BK1-1 is a brief, low-cost screening device but the results of
the present study have clearly indicated that it is not effective for predicting future
academic outcomes - a necessary feature for an educationally useful screening device.
Frankenburg (1985) has commented that a major problem with screening programs is
the failure to confine screening to tests having a high degree of predictive validity and
accuracy. Therefore, it would be advisable for schools currently using the BK1-1 to
carefully reconsider the reasons why they have chosen to use this instrument.

More specifically, schools should reevaluate their use of the BK1-1. First, it
must be determined whether the information gained from the BK1-1 is of practical use
to and consistent with the instructional approaches of the kindergarten and grade one
teachers in the schools. This is an important issue to consider because accordihg to
Frankenburg (1985) another major problem with screening programs is the failure to
ensure that the information supplied by the screening procedure will be considered
appropriate by those who give the treatment - in this case, the grade one teachers. |t

may be useful for the grade one teachers to meet and develop a list of skills that they feel
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are necessary to success in their programs and then compare this list of skills to those
assessed by the BK1-1,

If the primary concemn of teachers and administration is one of prediction and
referring individual children for further assessment, it is recommended that an
instrument with a high degree of predictive validity such as the Metropolitan Readiness
Test (Nurss & McGauvran, 1976) be used. However, if the concern is mainly one of
determining a child's proficiency with specific skills, a school-based checklist of skills
developed by the teachers would likely be more useful than the BK1-1 because the closer
an evaluation is to a specific learning situaticn, the more accurate it will be {Paget &
Nagle, 1986).

In addition, Horn and Packard (1285) have found that teacher ratings of
behavioral and socio-emotiona! indicators (e.g., attention/distractibility) are one of the
stronger predictors of early school sucess. However, despite the potential predictive
strength of these indicators, the BK1-1 does not include a forma! assessment of these
‘ variables. Several studies have also indicated that a kindergarten teacher's ratings can
predict academic success in grade one at least as well as a schooi readiness test (e.g.,
Barnes, 1985; Feschbach et al., 1977; Lindsay & Wedell, 1982). Therefore, a
kindergarten teacher rating scale (e.g. Myklebust Pupil Rating Scale, Mykiebust,

1971) which includes an assessment of behavioral and socio-emotional skills would be a
valuable addition to a school readiness screening program.

Finally, teachers and administration must determine why they actually use the
BK1-1, or any school readiness instrument. They must assess the benefit of the
information gained from the test and how that information will be practically used to
help children. The question must not simply be one of "How do we screen children?” but
"Why do we screen children?” (Hall & Keogh, 1978). Establishing a rationaie for the

use of school readiness tests is necessary because without a clear purpose and statement



of expected outcomes, school readiness testing can simply become a rbutine procedure
that lacks educational relevance (Badian, 1982). The entire issue of predictive
accuracy in school readiness screening is meaningless unless the predictions based on
the test resulls lead to better educational opportunities for students (Wilson &
Reichmuth, 1985). Therefore, schoal readiness testing is only meaningful in the
context of a total early identification program in which the results of screening lead to
further assessment and ultimately, to appropriate intervention (Ade!man, 1978;
Badian, 1982; Book, 1980; Eaves et al., 1974; Keogh & Becker, 1973; Paget & Nagle,
1986; Racciopi, 1982; Silver, 1978; Weerdenburg, 1983).
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Descriptive Summary of the BKi1-1

Personal Data Response: child orally provides first name, middle name, last name,
age address and birthdate
Point Value = 1 pt. each Total = §

Color Recognition: child identifies and names ten colors presented in pictures of
blocks and balls (red, blue, green, yellow, orange, purple, brown, black, pink, grey)

Point Value = .5 pt. each Total = 5

Picture Vocabulary: child recognizes and names ten common pictures (dog, cat,
key, girl, boy, airplane, apple, leaf, cup, car)
‘ Point Value = 5 pt. each Total = 5

Visual-Discriminatioh: child indicates the symbol that is different in a series of
four lower case letters or short words using a pointing response.

Point Value = 1 pt. each Total = 10

Visual-Motor Skills: child copyies a circle, square, triangle, cross, and horizontal

line from a model
Point Value = 1 pt. each Total = 5

Draw-A-Person: child draws a picture of a whole person with credit given for
identifiable body parts (10 criteria: head, legs, eyes, nose, mouth, arms, trunk, hands,
ears, neck)

Point Value =1 pt./body part Total = 10

Rote Counting: child counts by rote to 20
Point Value = 1 pt. given for each Total = 5

group of four numbers in sequence
(eg. 1234, 5678)

Recites Alphabet: child recites entire alp: ibet orally

Point Value = 1 pt. given for each five Total =5
letters in sequence (eg. abcde, fghij)
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Numeral Comprehension: child matches quantities to printed numerals up to 10
using either fingers or objects, no verbal response required.

Point Value = 1 pt. each Total = 10

Letter Recognition: child recognizes and names all 26 lowercase letters
Point Value = .5 pt. each Total = 13
Auditory Discrimination: child indicates whether two words sound alike or

different (eg. met-met; sum-sun) Note: student must get both responses correct to
receive credit for each item

Paint Value = 1 pt. given for Total = 10
each correct set

Prints Personal Data: child prints first and last name
Point Value = 5 pt. for each Total = 10

Numerals in Sequence: child prints the numbers 1 through 7 in sequence

Point Value = 1 pt. each Total = 7

Total Score = 100
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Data Form

1.D. # Gender: M F Birthdate

Occupation of Head of Household

1. BK1-1 Scores (C.A. at time of administration:

(Date of Administration:

Subtest Total Possible

a) Personal Data Response 5
b) Color Recognition 5
c) Picture Vocabulary 5
d) Visual Discrimination 10
e) Visual-Motor Skills 5
f) Draw-A-Person 10
g) Rote Counting 5
h) Recites Alphabet 5
i)  Numeral Comprehension - 10
i)  Recognition of Lowercase Letters 13
k) Auditory Discrimination 10
1)  Prints Personal Data 10
m) Numerals in Sequence 7

Total Test Score 100

2. CCAT Scores (Date of administration:

SAS

s e e e et

s e s e et e e

P,
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3. GMRTCE Scores
Grade 1 Grade 2 Grade 3
Date:___ Date:_ Date:
Vocabulary
Raw Score —— ——— —_—
Comprehension
Raw Score ——— e
Total Test
Raw Score —— — ————
4. CAT Scores (Grade (s)___ Date(s) of Administration: )
Total Spelling Raw Score
Phonic Analysis Raw Score

Structural Analysis Raw Score

Reading Vocabulary Raw Score

Reading Comp. Raw Score
Total Spelling Raw Score
Total Language Raw Score

Language Mechanics Raw Score

Language Expression Raw Score

Total Mathematics Raw Score

Computation Raw Score

Concepts & Applic.  Raw Score
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Total Battery Raw Score

5. Report Card Marks

Teacher:
Reading
Written Exp.
Mathematics

Printing

6. Grade Retention (Circle one) Y N

If "Yes", state grade(s):

7. i ion i
a) Resource Room (Circle one) Y N

If "yes", state when:

b) Special Education Class Placement (Circle one) Y N

if "yes", state when and type of placement:

c) Enrichment Program participation (Circle one) Y N

If "yes", state when:
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January 2, 1939

(name of superintendent), Superintendent
(name of participating school district)
(name of town)

(postal code)

Dear Mr. (name of superintendent),

As you are aware, | am completing my Master's degree in Educational Psychology
with a specialization in School Psychology at the University of Alberta. At the present
time, | am working on my thesis under the supervision of Dr. Lorraine Wilgosh (432-
3738). | have previously discussed with you the possibility of conducting my research
at (name of participating school). Please accept this letter as my formal request for
approval to conduct research in (name of participating school) in order to collect the
data necessary to complete my Master's thesis.

In my previous position as a resource room teacher at (name of participating
schoal), | was responsible for administering the Brigance K and 1 screening test to
children at the end of kindergarten. | individually assessed the kindergarten classes of
1985, 1986, and 1987. In addition, last year when | was on a leave of absence, |
assisted Mr. (name of principal) in assessing the 1988 kindergarten class. Because of
my contact with the Brigance K and 1 screening test, | have developed an interest in
researching its development and technical properties. Therefore, the topic | have chosen
to research is: The Predictive Validity of the Brigance K and 1 Scresen.

I have attached a detailed outline of my research project for your consideration.
The outline presents the background and rationale of my research topic and the research
questions to be investigated. In addition, the data collection procedures to be
implemented, including a consideration of how the anonymity of subjects and
confidentiality of information will be protected and how the the outcomes of the research
will benefit (name of participating school) are described.

Thank you for your consideration of my request.

Sincerely,

Anne T. Shillington

cc. (name of principal), Principal
(name of participating school)



February 8, 1989

Mrs, Anne Shillington
5708 - 50 Street
STONY PLAIN, AB,
TOE 2GO

Dear Anne:

The Board of Trustees on January 9, 1989, approved your request to conduct
research at Catholic School to collect data for your thesis. This approval
was subject to the guidelines and procedures toc be worked out in consultation with
the Superintendent.

As you are aware, the current School Act Section (18) addresses student records
and there have been draft regulations with respect to the area of access to student
records. Under the proposed regulation, access is available only to parents or students
if 16 or older, to an employee of the board if need be, or to anyone with written
permission from the parent or parent and student,

To facilitate your request it will be necessary for us to obtain permission from
parents concerned before you can have access to the records. | am prepared to send
3 letter to the parents' outlining your request and soliciting parental permission.
When | have received the parent authorization, | will give you access to the student's
file. The files may not be removed from the school.

I trust that this arrangement will be suitable to accomodate your needs.
Sincerely,

Jo Egu.ws

SUPERINTENDENT
JC/blt
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February 14, 1989
(April 3, 1989)

Dear

My name is Mrs. Anne Shillington and | was employed as the Resource Room {T.M.)
teacher at (name of participating school)from 1984 - 1987. When your child,

, finished kindergarten and/or entered grade one at (name of
participating school) in , | administered the Brigance Grade One
Screening Test to him/her. This test assesses skills which are commonly thought to be
necessary for success in grade one (e.g., naming letters, naming colours, counting, |
copying shapes, etc.). The scores from this test are used to give grade one teachers a
preliminary idea of childrens' areas of strength as well as areas in which they may need

some extra assistance during grade one.

| am presently completing my Master's degree in Educational Psychology at the
University of Alberta under the supervision of Dr. Lorraine Wilgosh. The final
requirement for my degree is the completion of a research project. | have been granted
approval by the (name of participating school district} School Board to conduct this
project at (name of participating school). My research study is intended to determine

how well tre Brigance Grade Qne Screening Test predicts academic achievement at the end

of grades one, two, and three.

In order to obtain the necessary data for my study, | require the following
information:

1) your child's age and gender;

2) your child's scores from the Brigance Grade Qne Screening Test:

3) your child's scores from academic ability and achievement tests which have

been routinely administered to all children at (name of participating school) in

grades one through three;

4) your child's year-end report card marks in reading and math in grades one

through three;

5) an indication of whether your child was ever included in either the T.M. or

enrichment programs at (name of participating school).
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All of the information mentioned above is currently included in your child's file
(cumulative record) at (name of participating school). However, before | can obtain
this information from your child's file, | require your written permission. You can
indicate your permission by signing the attached form and returning it to the school by
March 1, 1989 (April 10, 1989).  Additionally, when conducting a research project,
it is necessary to have a description of the average occupational level of the families of
children included in the study. Therefore, please indicate the occupation of the primary
wage earner in your household on the attached form.

All information will be treated as confidential. Your child's name will not be
recorded on the form used to obtain the information needed for the study and the children
will not be identified individually in the study. | anticipate that my study will be
completed by the end of June, 1989. A copy of my study will be made available to the
school should you be interested in the results. If you have any questions or concerns,
please do not hesitate to contact me at my home: 963 - 5864.

Thank you in advance for your cooperation.
Sincerely,

Mrs. Anne Shillington

Mrs. Anne Shillington has my permission to obtain the information necessary for

her research study in my child's, , cumulative record at
Child's Name

(name of participating school).

Date Parent's Signature

Occupation of the primary wage earner in our household:

*Please have your child return this form to the school by March 1, 1989
(April 10, 1989).
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February 15, 1989

Cear Parents:

The Catholic School Board has given Mrs, Anne Shillington parmission
to gather information for her thesis at the University of Alberta from the
documentation which is gvailable from the Brigance Screening Tests used at
Catholic School. It is necessary that you, the parent, give signed authorization
‘for somaone other than parent or employee to have access to the student racord.

Mrs. Shillington taught at Cathotic Schoot for three years as teacner
in the Resource Room. She was also involved in administering the tests to the
students during those years.

Atlachat s a copy of the latter firm Mg, Shillinaton arplainine har urojeui
o detarl. NIth your approval, she would Bave 23¢Cess o the information at the
school. The records will not leave tie schoal,

| would appreciate your couperation in thig regard and suppest tlie work that
Mrs, Shillington is undertaking.

Please teturn the form attachad te Mrs, Shiilington's 1atter to the
School Board Otfice at ________ Cathinhic Schooi.

If you have any concerns or questions, please contact mo at 953-3E85.

Yours truly.

_'__/(ZM(.MJ/
J/JCOLLING
PERINTENDENT

JC/bif

ercs,
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KEY TO VARIABLES - PREDICTOR VARIABLES
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NGO E 0N

10.
11.
12.
13.
14.

PDR - BK1-1 Parsonal Data Response Subtest Raw Score

CR - BK1-1 Colour Recognition Subtest Raw Score

PV - BK1-1 Picture Vocabulary Subtest Raw Score

VD - BK1-1 Visual Discrimination Subtest Raw Score

VM - BK1-1 Visual-Motor Skills Subtest Raw Score
DAP - BK1-1 Draw-A-Person Subtest Raw Score

RC - BK1-1 Rote Counting Subtest Raw Score

RA - BK1-1 Recites Alphabet Subtest Raw Score

NC - BK1-1 Numeral Comprehension Subtest Raw Score
RLL - BK1-1 Recognition of Lower Case Letters Subtest Raw Score

AD - BK1-1 Auditory Discrimination Subtest Raw Score
PPD - BK1-1 Prints Personal Data Subtest Raw Score

NS - BK1-1 Numbers in Sequence Subtest Raw Score
BKIT - BK1-1 Total Test Raw Score




KEY TO VARIABLES - CRITERION VARIABLES
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1. CA

2. CCAT

3 GRVI

4, GRV2

S. GRV3

6. GRCI

7. GRC2

8. GRC3

9. GRTI
10. GRT2
11. GRT3
12. GTV2
13. GTV3
14 - GTC2
15. GTC3
16. GTT2
17. GTT3
18. CATRP2
19. CATRP3
20. CATRS2
21. CATRS3
22. CATRV2
23. CATRV3
24. CATRC2
25. CATRC3
26. CATRR2
27. CATRR3
28. CATRSP2
29. CATRSP3
30. CATRLM2

- Chronological Age in months

- Canadian Cognitive Abilities Test Standard Age Score

- Gates-MacGinitie Reading Test (GMRT) Vocabulary Subtest Raw
Score Grade 1)

- GMRT Vocabulary Subtest Raw Score (Grade 2)

- GMRT Vocabulary Subtest Raw Score (Grade 3)

- GMRT Comprehension Subtest Raw Score (Grade 1)

- GMRT Comprshension Subtest Raw Score (Grade 2)

- GMRT Comprehension Subtest Raw Score (Grade 3)

- GMRT Total Test Raw Score (Grade 1)

- GMRT Total Test Raw Score (Grade 2)

- GMRT Total Test Raw Score (Grade 3)

- GMRT Vocabulary Subtest T-score (Grade 2)

- GMRT Vocabulary Subtest T-score (Grade 3)

- GMRT Comprehension Subtest T-score (Grade 2)

- GMRT Comprehension Subtest T-score (Grade 3)

- GMRT Total Test T-score (Grade 2)

- GMRT Total Test T-score (Grade 3)

- Canadian Achievement Test (CAT) Phonetic Analysis Subtest Raw
Score (Grade 2)

- CAT Phonetic Analysis Subtest Raw Score (Grade 3)

- CAT Structural Analysis Subtest Raw Score (Grade 2)

- CAT Structural Analysis Subtest Raw Score (Grade 3)

- CAT Reading Vocabulary Subtest Raw Score (Grade 2)

- CAT Reading Vocabulary Subtest Raw Score (Grade 3)

- CAT Reading Comprehension Subtest Raw Score (Grade 2)

- CAT Reading Comprehension Subtest Raw Score (Grade 3)

- CAT Total Reading Area Raw Score (Grade 2)

- CAT Total Reading Area Raw Score (Grade 3)

- CAT Total Spelling Area Raw Score (Grade 2)

- CAT Total Spelling Area Raw Score (Grade 3)

- CAT Language Mechanics Subtest Raw Score (Grade 2)
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

. CATRLM3
CATRLE2
CATRLE3
CATRL2
CATRL3
CATRCO2
CATRCO3
CATRA2
CATRA3
CATRM2
CATRM3
CATRB2
CATRB3
RD1
WEH1
PR
MA1
RD2
WE2
PR2
MA2
RD3
WE3

. PR3
MA3

-

- CAT Language Machanics Subtest Raw Score (Grade 3)
- CAT Language Expression Subtest Raw Score (Grade 2)
- CAT Language Expression Subtest Raw Score (Grade 3)
- CAT Total Language Area Raw Score (Grade 2)

- CAT Total Language Area Raw Score (Grade 3)

- CAT Computation Subtest Raw Score (Grade 2)

- CAT Computation Subtest Raw Score (Grade 3)

- CAT Concepts and Applications Subtest Raw Score (Grade 2)
- CAT Concepts and Applications Subtest Raw Score (Grade 3)
- CAT Total Math Area Raw Score (Grade 2)

- CAT Total Math Area Raw Score (Grade 3)

- CAT Total Test Battery Raw Score (Grade 2)

- CAT Total Test Battery Raw Score (Grade 3}

- Reading Report Card Mark (Grade 1)

- Written Expression Report Card Mark (Grade 1)

- Printing Report Card Mark (Grade 1)

- Math Report Card Mark (Grade 2)

- Reading Report Card Mark (Grade 2)

- Written Expression Report Card Mark (Grade 2)

- Printing Report Card Mark (Grade 2)

- Math Report Card Mark (Grade 2)

- Reading Report Card Mark (Grade 3)

- Written Expression Report Card Mark (Grade 3)

- Printing Report Card Mark (Grade 3)

- Math Report Card Mark (Grade 3)
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Table D.2
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Variable n M n_ M I Valup plovel
CA 80 72.85 69 70.84 3.03 .003°
CCAT 80 108.24 69 111.03 -1.13 .262
PDR 80 3.66 69 4.03 -2.51 .013°
CR 80 4.89 69 4.92 -0.039 697
PV 80 4.98 69 5.00 -1.32 .188
A 80 8.13 69 8.52 -1.41 161
WM 80 4.66 69 4.78 -1.28 .201
DAP 80 7.56 69 7.74 -0.88 382
RC 80 4.83 69 4.90 -0.88 379
RA 80 3.64 69 4.41 -3.03 .003°
NC 80 8.96 69 9.17 -0.87 .388
RLL 80 9.18 69 10.71 -3.39 .001°
AD 80 8.84 69 9.20 -1.13 .261
PPD 80 5.94 69 7.61 -4.27 <.001°*
NS 80 6.45 69 6.81 -1.69 .093
BKIT 80 81.72 69 87.80 -3.67 <.001*
GRW1 66 30.82 56 33.07 -1.62 .109
GRV2 16 34.44 17 33.59 0.36 719
GRV3 32 34.56 25 32.64 1.24 .220
GRCt 66 24.14 56 30.00 -4.54 <.001*
GRC2 16 28.13 17 30.12 -0.95 352
GRC3 32 34.84 25 34.12 0.47 .642
GRTY 66 54.95 56 63.07 -3.26 .001°
GRT2 23 61.13 30 67.43 -1.96 .056



Boys Girls
Varable  n M n M TValua plevel
GRT3 32 69.41 25 66.96 0.88
GTv2 31 54.03 27 52.44 0.82
GTV3 44 51.64 42 52.95 -0.86
GTC2 31 49.94 27 50.74 -0.38
GTC3 44 54.02 42 56.24 -1.37
GTT2 38 51.61 40 54.18 -1.37
GTT3 44 52.82 42 54.50 -1.16
CATRP2 30 19.23 27 20.30 -0.94
CATRP3 18 16.56 15 15.53 0.87
CATRS2 30 8.13 27 8.85 -1.31
CATRS3 18 8.72 15 8.73 -0.02
CATRV2 30 11.43 27 11.89 -0.75
CATRV3 18 12.83 15 12.47 0.49
CATRC2 30 16.60 27 16.93 -0.36
CATRC3 18 21.06 15 22.40 -1.33
CATRR2 30 55.40 27 57.96 -1.07
CATRR3 18 59.17 15 59.13 0.91
CATRSP2 30 15.00 27 15.07 -0.10
CATRSP3 18 14.50 15 15.47 -1.27
CATRLM2 30 13.33 27 15.56 -2.36
CATRLM3 18 15.78 15 16.20 -0.54
CATRLE2 30 17.20 27 17.15 0.07
CATRLE3 18 20.22 15 20.67 -0.56
CATRL2 30 30.53 27 32.70 -1.62
CATRL3 18 36.00 15 36.87 -0.79
CATRCO2 30 21.57 27 21.89 -0.30

.385
414
391
707
176
178
.251
.349
.382
.197
.983
.459
.630
719
.193
.290
.989
.920
.212
.022°
.591
.943
.580
112
.433
.766
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Boys Girls
Yariable n M n M T Value plevel
CATRCO3 18 29.33 1§ 26.00 1.46 .185
CATRA2 30 30.50 27 30.70 -0.16 .877
CATRA3 18 33.61 18 32.20 0.68 .503
CATRM2 30 52.07 27 52.48 -0.19 .853
CATRM3 18 62.94 15 58.27 1.25 .222
CATRB2 30 152.43 27 158.22 -1.05 .297
CATRB3 18 172.61 15 169.73 0.47 .643
RD1 13 4.05 11 4.27 -0.79 .439
WE1 13 3.67 11 3.82 -0.51 .618
PR1 13 3.92 11 4.03 -0.34 .739
MA1 13 4.18 11 4.45 -1.16 .257
RD2 18 3.94 18 4.07 -0.45 .657
WE2 18 3.89 15 4.09 -0.88 .387
PR2 18 3.78 15 4.04 -1.22 .232
MA2 18 4.33 1§ 4.35 -0.09 .832
RD3 12 3.86 18 4.24 -1.58 .125
WE3 12 3.56 18 4.00 -1.61 119
PR3 12 3.61 18 4.02 -1.44 .160
MA3 12 4.17 18 4.18 -0.06 .954

*Indicates a significant difference at p < .05.



Table D.3

CCAT Total Group (N = 149)

CCAT Boys (g = 80)

CCAT Girls (g = 69)

POR
CR
PV
VO
VM
DAP
RC

RA .

NC
RLL
AD
PPD
NS
BKIT

092
%<2 B R
.233°
.328°°°
.240°°
.166°
.348°*°
.332°*°
.470°°°
.467°*°
.359°***
.209°°
.293°°°
.523°**

087
.333°°°
.286*"*
341°°°
326°°
141
.403°°°
.334°°°
.475°**
.546°*"*
.368°*°
.093
347°°°
.578°°*

055
.287°*

.297**
.093
.190
.247°
.298°"
.452°°°
.318°°
.329°*°
.304°°
.148
.439°**

Note: ° - * printed if a coefficient could not be calculated.

L N ]

R<.05
R< .01
p < .001
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Table D.12

iassfcatona. Avasis B Ton Tt Site () i inta Two Gats

a)

At risk
(g 71.5)

Not at risk
(= 72)

Column Total

Overall Hit Rate: 29/38 = 76%

GMRT
1 2 3
7 28 3s
8 ' 30 a8

False Positive Rate: 2/38 = 5%

Specificity Rate: 28/30 = 93% Sensitivity Rate: 1/8 = 13%
b} GMRT
Difficulty (< 45) _ No Difficulty (> 46) RowTotal
At risk
(s 76.5) 2 3 5
Not at risk
(2 77) 6 27 33
Caolumn Total 8 30 38
Overall Hit Rate: 29/38 = 76%  False Positive Rate: 3/38 = 8%
Specificity Rate: 27/30 = 90% Sensitivity Rate: 2/8 = 25%
c) GMRT
Difficulty (< 45) _ _No Difficulty (>46) Row Total
At risk
(s 82.5) 4 ] 13
Not at risk
(> 83) 4 21 25
Column Total 8 30 38

Overall Hit Rate: 25/38 = 66%
Specificity Rate: 21/30 = 70%

False Positive Rate: 9/38 « 24%
Sensitivity Rate: 4/8 = 50%

Nole: Al percentages rounded to the nearest whole number.

False Negalive Rato: 7/38 = 18%

False Negative Ra2!a: 6/38 = 16%

False Negative Rato: 4/38 = 11%



Table D.13

MacGinitle Reading Tast (GMAT) Total Yest T-Scoras for Girls. (1 = 40)

a) GMRT
DRifficulty (< 45) ___ No Difficully (> 46) RowTotal
At risk
(g 78.5) 2 1 3
Not at risk
(= 78) 4 33 37
Column Tota! 6 34 40

Overall Hit Rate: 35/40 = 88% False Positive Rate: 1/40 = 3%
Specificity Rate: 33/34 = 87% Sensitivity Rate:  2/6 = 33%

b) GMRT
Difficulty (< 45) _____No Difficulty (> 46) Row Total __
At risk .
(s 82.5) 4 2 6
BKIT2
Not at risk
(> 83) 2 32 34
Column Total 6 34 40

Overall Hit Rate: 36/40 = 90%  False Positive Rate: 2/40 = 5%
Specificity Rate: 3234 = 94% Sensitivity Rate: 4/6 = 67%

False Nogative Rale: 2/40 = 5%

c) GMRT
Difficulty (< 45 No Difficulty (>46) Row Total
At risk
(s 87.5) 5 7 12
Not at risk
{2 88) 1 27 28
Column Total 6 34 40

Overall Hit Rate: 32/40 = 80%  False Positive Rate: 7/40 = 18%
Spacificity Rate: 27/34 « 79% Sensitivity Rate:  5/6 = 83%

Nota: All percentages rounded to the nearest whole number.

False Negative Rate: 1/6 = 3%
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False Negative Rale: 4/40 = 10%
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Tatle D.14 ‘ ’
a) GMRT
Difficulty (< §3) __ No Difficully (> 54) Row Total
At rigk
(g 74.5) 2 3 5
Not at risk
(2 75) 8 40 48
Column Total 10 43 83

Overall Hit Rate: 42/53 = 79%  False Positive Rate: 3/53 = 6%  Falso Negative Rate: 8/53 = 15%
Specificity Rale: 40/43 = 93% Sensitivity Rate:  2/10 = 20%

b) GMRT
Difficulty (< §3) ___ No Difficulty (> 54) _Row Total
At risk
(s 79.5) 5 3 8
Not at risk
(= 80) [ 40 45
Column Total 10 43 83

Overal! Hit Rate: 45/53 = 85%  False Positive Rate: 3/53 = 6%  False Negative Rate: 5/53 = 9%
Specificity Rate: 40/43 = 93% Sensitivity Rate: 510 = 50%

¢) GMRT
Difficulty (< §3) No Difficulty (>54) Row Total
At risk
(s 84.5) 7 9 16
Not at risk
(> 85) 3 34 37
Column Total 10 43 53

Overall Hit Rate: 41/53 = 77% False Positive Rata: 9/53 « 17% False Negative Rate: 3/53 = 6%
Specificity Rate: 34/43 « 79% Sensitivity Rate: 710 = 70%

Note: All percentages roundad to the nearest whole number,
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Table D.15

a) GMRT
Difficulty (< 47) No Dificulty (> 48] Row Total
At risk
(g 71.5) 0 3 3
Not at risk
(2 72) 7 34 4“1
Calumn Tota! 7 37 44

Overall Hit Rate: 34/44 = 77%  False Positive Rate: 3/44 = 7%  Falso Negative Rate: 7/44 = 16%
Specificity Rate: 34/37 = 92% Sensgitivity Rate: 07 = 0%

b) GMRT
At risk
(s 76.5) 1 3 : 4
Not at risk
(2 77) 6 34 40
Column Tota! 7 37 44

Overall Hit Rate: 35/44 = 80% False Positive Rate: 3/44 = 7%  Falso Nogative Rate: 6/44 = 14%
Spacificity Rate: 34/37 = 92% Sensitivity Rate: 1/7 = 14%

¢) GMART
At risk
(< 82.5) 1 14 15
Not at risk
(= 83) 6 23 29
Column Total 7 37 44

Overall Hit Rate: 24/44 = 55%  False Positive Rate: 14/44 = 32% False Nogative Rate: 6/44 = 14%
Specificity Rate: 23/37 = 62% Sensitivity Rate: 177 = 14%

Note: All percentages rounded to the nearast whole number.
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Table D.16
a) GMRY
At risk
(s 78.5) 1 0 1
Not at risk
(2 79) 5 36 41
Column Total 6 36 42

Overall Hit Rate: 37/42 = 88%  False Positive Rate: 0/42 = 0%  False Negalive Rate: §/42 « 12%
Specificity Rate: 36/36 = 100% Sensilivity Rate: 16 = 17%

b) GMRT
Dificuity (< 47) NoDifficulty (>48)  Row Total
At risk
(s 82.5) 3 4 7
Not at risk
(= 83) 3 32 35
Column Total ] 36 42

Overall Hit Rate: 35/42 = 83% False Positive Rate: 4/42 =« 10% False Negative Rate: 3/42 = 7%
Specificity Rate: 32/36 = 89% Sensitivity Rate:  3/6 = 50%

¢) GMRT
Rifticulty (< 47) No Difficulty (>48) _ Row Total
At risk
(g 87.5) 5 7 12
Not at risk
(> 88) 1 29 30
Column Total 6 36 42

Overall Hit Rate: 34/42 = 81% False Positive Rate: 7/42 = 17% False Nogative Rate: 1/42 = 2%
Specificity Rate: 29/36 = 81% Sensitivity Rate: 5/6 = 83%

Note: All percentages rounded to the nearest whole number.
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Table D.17

At risk
(¢ 74.5) 1 3 4
BKIT1
Not at risk
{> 75) 9 44 53
Column Tota! 10 47 57

Ovorall Hit Rato: 45/57 = 79%  Falso Positive Rato: 3/57 = 5%  Falso Nogative Rato: 9/57 « 16%
Spocificity Rate: 44/47 = 94%  Sonsitivity Rato:  1/10 » 10%

b) , GMRT
Al risk
{< 79.5) 2 10 12
BKIT2
Not at risk
(> 80) 8 37 45
Column Total 10 : 47 57

Ovorall Hit Rato: 39/57 « 66%  Falso Positi\}o Rato: 10/57 » 18% False Nogativo Rato: 8/57 « 14%
Specificity Rato: 37/47 « 79% Sonsitivity Rato: 2/10 =« 20%

c) GMRT
Difficylty (< 58 No Dificyity (> §6) Row Total
At risk
(< 84.5) 8 20 28
Not at risk
(> 8S5) 2 27 29
Column Total 10 47 57

Ovorall Hit Rate: 35/57 = 61%  False Positivo Rato: 20/57 « 35% False Nogativo Rate: 2/57 « 4%
Spocificity Rato: 27/47 = 57% Sonsitivity Rate: 8/10 = 80%

Note: Al poercentages rounded to the noarest wholo numbor.
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Table D.18

a) CAT
At risk
{< 74.5) 1 2 3
BKIT1
Not at risk
(> 79) 4 26 30
Column Total [ 28 33

Ovorall Hit Rate: 27/33  82%  Falso Positivo Rate: 2/33 « 6% Falso Negative Rate: 4/33 = 12%
Spocificity Rato: 26/28 « 93% Sonsitivity Rate:1/5 « 20%

b) CAT
Difficulty (< 52 No Difficulty (> 53 Row Total
At risk
(¢ 79.5) | 7 8
BKIT2
Not at risk
(> 80) 4 21 25
Column Total 5 28 33

Ovorall Hit Rate: 22/33 « 67%  False Positivo Rate: 7/33 = 21% False Nogative Rate: 4/33 « 12%
Spaocificity Rato: 21/28 « 75% Sonsitivity Rato: 175 « 20%

c) CAT
Difficul 52) No Difficulty (> 53 Row Total
At risk
(< 84.5) 4 12 16
BKIT3
Not at risk
(> 85) 1 16 17
Column Total s 28 33

Ovorall Hit Rato: 20/33 = 61%  False Positive Rat0:12/33 « 36% False Negative Rate: 1/33 « 3%
Spocificity Rate: 16/28 = 57% Sensitivity Rate:  4/5 = 80%

Note: All percentagos rounded 1o the nearost whole number.



Table D.19

a)
At rigk
(¢ 74.5)
BKIT1
Not at rigk
(> 78)
Column Total

Ovorall Hit Rate: 26/33 « 87%

188

CAT
2 1 3
6 24 30
8 25 33

False Positivo Rato: 1/33 « 3% Falso Nogative Rato: 6/33 =« 18%

Spocificity Rate: 24/25 96%  Sonsitivity Rate: 28 = 2%
b) CAT
WW—B.M__NmmW’W >81) Row Tota
At risk
(< 79.5) 2 6 8
BKIT2
Not at risk
(> 80) 6 19 25
Column Total 8 25 33

Overall Hit Rate: 21/33 64%

Falso Positivo Rato: 6/33 = 18% Falso Nogative Rato: 6/33 18%

Spocificity Rate: 19/25 o 76% Sensitivity Rato: 2/8 « 25%
) CAT
Difficulty (< 50) ___ No Difficylty (> §1) Row Total
At risk
(c 84.5) 3 13 18
BKIT3 -
y Not at risk
(> 85) 5 12 17
Column Total 8 25 33

Overall Hit Rato: 15/33 « 45%
Specificity Rate: 12/25 = 48%

13/33 « 39% Falso Nogativo Rate: $/33 » 15%
378 « 38%

Falso Positivo Rato:
Sonsitivity Rato:

Note: Al percentages rounded to the nearost wholo numbeor,
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Table D.20
Classificational Analysis; BK1-1 Yotal Test Score (BKIT) with Grade_Three Canadian
Achiovomont Test (CAT) Yotal Battery Raw Scores for the Total Group (N « 33)
a) CAT
Dift 5 No Difficulty (> 158 Row_Total
At risk
(< 74.5) 1 2 3
Not at risk
(> 75) K 26 30
Column Total ] 28 33

Ovorall Hit Rate: 27/33 = 82%  False Posilive Rate: 2/33 « 6% Faiso Negative Rato: 4/33 « 12%
Spocificity Rate: 26/28 « ©3% Seonsitivity Rate:  1/5 = 20%

b) CGAT
Difticulty (< 154) No Difficulty (» 158 Row Total
At risk
{< 79.5) 1 7 /]
Not at risk v
(> 80) 4 Q0 25
Column Tota! $ 28 33

Ovorall Hit Rate: 22/33 » 67%  Faise Positive Rate: 7/33 = 21% False Negative Rate: 4/33 o 12%
Specificity Rate: 21/28 = 75% Sensitivity Rate: 1/5 o 20%

¢ CAT
Ritficulty (< 154) _ No Difficulty (> 155) Row Tolal

At rigsk

(< 84.5) 3 13 16

BKIT3 —

Not at risk

(> 85) 2 15 17

Column Total 5 28 Kk

Overall Hit Rate: 18/33 = 55%  False Positive Rate: 13/33 « 39% Faise Negative Rate: 2/33 « 8%
Specificity Rate: 15/28 « 54% Sensitivity Rate: 35 = 60%

Note: Al pofcentages rounded 1o the naarest whole number.
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