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ABSTRACT

The ecological model assumes school, community, family, and friends shape 

child outcomes. Minnesota mandates comprehensive Early Childhood Screening (ECS) 

for preschool children including vision and hearing, and cognitive, language, motor, 

growth and speech, with optional screening for health, behavior, and life stresses.

Children meeting federal criteria for special education programs are recommended for 

interventions. Children with less serious health and/or behavior problems or who lack 

sufficient resources may also be at risk for academic difficulties. The purpose of this 

study was to investigate the ability of family, health, development, behavior, and stress 

data collected at Minnesota ECS to predict grade three non-special education 

achievement scores.

Three hundred sixty-seven students in 3rd grade in one school district with 

complete Early Childhood Screening records and Minnesota Comprehensive Assessment 

test scores were included in the study. Early Childhood Screening data including 

developmental screening scores, demographic, health history, behavior, and family life 

stress responses were used to predict 3rd grade Minnesota Comprehensive Assessment 

scores.

Univariate analysis was performed to identify variables correlated to educational 

achievement and then submitted to multiple regression analysis. The weighted 

Minneapolis Preschool Screening Inventory (MPSI) score, not attending daycare, earlier 

toilet training, and increased father’s education predicted eighteen percent of the 3rd 

grade Minnesota Comprehensive Assessment Reading score. The weighted MPSI score,
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increased mother’s education and a lower negative behavior composite score predicted 

twelve percent of the 3rd grade Minnesota Comprehensive Assessment Math score.

This study provides direction for future studies for identifying preschool children 

at risk for low achievement.
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CHAPTER 1 

INTRODUCTION

The purpose of the public school system is to educate. Students are expected to 

achieve a minimum level of proficiency in mathematics, reading and writing, measured 

by standardized tests at specified time intervals and at graduation. Throughout the last 

decade, a national debate has been waged over high states testing. High-stakes testing 

occurs when a single test score is used to make educational decisions, including 

advancing a grade, entrance to a program or school, and awarding a high school diploma 

(Swope & Miner, 2000). Trumpeting success with high stakes tests in Texas, former 

Texas Governor, now President George W. Bush, signed the No Child Left Behind Act of 

2001 (NCLB) into law in January 2002. The goal of the legislation is to mandate 

achievement for all students, regardless of their disadvantages. The act requires 

accountability for results, local control and flexibility, and evidence-based teaching 

methods (U.S. Department of Education, 2003). Accountability translates into high 

standards reading and math testing for every child, grades three through eight (U.S. 

Department of Education, 2003). State achievement reports must be partitioned into 

poverty, race, ethnicity, disability, and limited English proficiency subsets, verifying that 

no group is left behind. There is much debate over the legitimacy of expecting all 

children to be able to perform to a predetermined standard on a test (Dunne, 2000; Finley, 

2003; Shonkoff & Phillips, 2000; Swope & Minor, 2000; Viadero, 2000). High-stakes 

tests are intended to improve education, but raise concerns regarding higher dropout rates 

for poor and minority students (American Youth Policy Forum, 2000; “Help for poor
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readers,” 2001, Klein, Hamilton, McCaffery, & Stecher, 2000; Orfield & Wald, 2001), 

the validity of the tests and passing scores (American Educational Research Association, 

2000; American Psychological Association, 2001; Fordham Foundation, 2002), 

motivation to teach the test and cheating among administrators and teachers (American 

Educational Research Association, 2000; Dunne, 2000; Viadero, 2000). Educators and 

child advocates are disturbed that legislatures and politicians do not understand the 

factors outside of administrators’ and teachers’ controls and that testing alone will not 

improve outcomes, especially without resources (Finley, 2003; Shonkoff & Phillips,

2000; Voices for Illinois Children, 2003). However, many researchers and policy makers 

feel the leverage and accountability that such testing programs provide for increased 

achievement outweighs the difficulties of test development, remediation, and the 

administration and management such programs (American Youth Policy Forum, 2000; 

Hershberg, 2001; Viadero, 2000). High stakes testing encourages those concerned with 

education achievement to identify best practices and develop evidence-based teaching 

methods.

Children who are unable to achieve and pass high stakes tests pose financial and 

management challenges to schools. Measures to address low achievement after school 

entry are often costly and disruptive. The seeds of poor school performance are often 

planted prior to school entry and many struggling students do not respond to remedial 

tutoring and summer school. Even before the advent of national high stakes testing, early 

identification and intervention of children who are at risk for low achievement was 

valued. No Child Left Behind compels school districts to exploit early childhood
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screening and intervention to identify and prepare children at risk for low achievement 

for learning and optimize achievement after school entry.

Federal Laws

The federal government is aware that barriers to success in school can be 

detected and addressed in the preschool years. In the United States, the federal 

government mandates providing Special Education services to children with identified 

disabilities and conditions expected to interfere with learning. In 1986, Public Law 99- 

457, Education for the Handicapped Act (EHA), Part B expanded previous legislation to 

provide educational services to children 3 - 5  years (See Appendix I). The goal of such 

services is to allow children with physical, cognitive, and developmental impairments to 

reach their potential and benefit from instruction. In 1990, Early Special Education 

services to children between 3 - 5  years of age became mandatory under the Individuals 

with Disabilities Education Act (IDEA). Children are eligible for intervention if their 

current functioning is significantly different from the expected level of development 

(Lewis & Bear, 2000). The criteria, or degree of difference from the norm, required to 

qualify for services vary from state to state and from disability to disability (Thurlow & 

Gliman, 1999). Early intervention is also mandated for some children with an established 

risk for developmental delay, but who are not yet delayed. This category includes 

children with diagnoses or syndromes known to impair development, such as Down 

Syndrome or hydrocephalus. Other children receive services at the state’s discretion, 

including children with hypoxia and prematurity at birth, and those with environmental, 

family, poverty, or social factors (Lewis & Bear, 2000).
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Early Childhood Screening

To benefit from intervention, children at risk must be identified early (Barnett, 

1998; Lochman, 1995; Reynolds, Temple, Robertson, & Mann, 2001; Yoshikawa, 1995). 

In order to intervene in the early years, screening is conducted to locate children in the 

community whose developmental or physical problems are not noticed by their families 

or their physicians. The literature suggests between 50 - 70% of children with 

developmental delay are not suspected to have developmental issues by their physicians 

(Glascoe, 1993; Lavigne et al., 1993; Palfrey, Singer, Walker, & Butler, 1994). Early 

Childhood Screening Programs (ECS) identify and refer children with disabilities and 

those at high risk for developmental delay for more extensive cognitive, language or 

developmental evaluations using standardized and validated instruments. Children who 

deviate from the mean sufficiently (based on state criteria) on specific measures receive 

special education services prior to school entry. Early childhood screening provides the 

opportunity to assess characteristics of children and families with the goal of identifying 

deficits that will interfere with learning (Glascoe, 2001, 2000; Cadman et al., 1988; 

National Governors Association for Best Practices, 2001).

Despite the expense and comprehensiveness of early childhood screening 

activities, many children are not identified with a delay, potential delay, or when referred 

for further evaluation at screening, do not meet the criteria for Special Education, yet they 

experience do not achieve in the early grades. For children with environmental or social 

factors placing them at risk, the level of instability and degree of family disorder that 

determines who will not achieve has not been determined. Yet evidence exists that 

comprehensive early intervention for high-risk children enhances educational
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achievement and prevents violence and social pathology decades beyond the elementary 

years (Barnett, 1998; Lochman, 1995; Reynolds, Temple, Robertson, & Mann, 2001; 

Yoshikawa, 1995). This study aims to predict children who do not qualify for Individuals 

with Disabilities Education Act (IDEA) mandated services, but later experience low 

achievement due to a constellation of risk factors.

Cateoorv Services No services

Special
Education

Special Education receives 
services

Special Education, no 
services

At Risk At Risk, receives services At Risk, no services

No Risk No risk, receives services No risk, no services

Figure 1. Children between 3 - 6  years of age who qualify for IDEA services, children at 

no risk of low achievement, and those not qualified for IDEA, but are at risk for low 

achievement. The shaded area represents at risk children who not receive services.

Figure 1 represents all children divided into three groups:

1. Children who qualify for Special Education. To qualify for Early 

Childhood Special Educations Services in Minnesota, a child must have 

disabilities or significant delays of 1.5 standard deviations below the mean in 

two developmental areas as validated by technically adequate, norm-
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referenced instruments (Appendix 19). Some of those students are screened, 

correctly identified, and receive services, while others are not identified and 

do not receive services.

2. Children who do not qualify for Special Education but who are risk for 

low achievement. Some communities provide education and social services to 

non-Special Education children and families at risk. Some families seek and 

pay for educational and social services. Other children and families at risk are 

not identified or community services do not meet their needs.

3. Children not at risk for low achievement. Some communities provide 

services to all children regardless of need and some families seek and pay for 

educational and social services.

This study is concerned with children represented by the shaded box, at risk for 

low achievement, but do not qualify for Early Childhood Special Education Services.

Minnesota Early Childhood Screening Program

Among the 50 United States, Minnesota has a relatively comprehensive and 

mandatory Early Childhood Screening Program dating back to 1977 (Thurlow & Gliman, 

1999). In Minnesota, Early Childhood Screening is administered through the Minnesota 

Department of Children, Families and Learning (Department of Education) to assist 

parents and communities in improving the health of Minnesota children and in planning 

education and health programs (Education Code Pre-Kindergarten through grade 12, 

2001). The Minnesota Department of Children, Families and Learning goals for Early 

Childhood Screening (2002a) are to:
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1. Detect and seek solutions to conditions interfering with young children’s 

growth, development, and learning.

2. Increase parents’ awareness of physical health, development, and learning 

readiness connections.

3. Improve access to and encourage the regular use of preventative health 

services.

4. Link families to a wide array of community services and programs. 

Minnesota State Statutes 121 A, Section 17, require school boards to provide an

Early Childhood Screening Program for children prior to Kindergarten, specifically 

targeting the 3 - 4  year old population (Minnesota Department of Children, Families and 

Learning, 2002a). This screening program must be established either by a school board, 

by two or more school boards acting in cooperation, by service cooperatives, by early 

childhood family education programs, or by other existing programs. The screening 

program must include (See Figure 2):

1. Developmental assessments (cognitive, social/emotional, fine/gross motor, 

speech/language).

2. Hearing and vision screening and referral.

3. Immunization review and referral.

4. Height and weight.

5. Identification of risk factors (psychosocial, behavioral, and family stress) 

that may influence learning.

6. Parent interview.

7. Referrals for assessment, diagnosis, and treatment when indicated.
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Nurses are an integral part of early childhood screening. In Minnesota, school 

nurses are licensed through the Minnesota Department of Children, Families, and 

Learning (CFL). Each school district of 1000 or more students is required to employ a 

Licensed School Nurse (LSN). A Minnesota Licensed School Nurse must possess a 

Minnesota Registered Nurse license (http://www.nursingboard.state.mn.us/), a 

baccalaureate degree in nursing, public health nurse registration (requires theory and 

clinical practice in public health nursing), and must pass a fingerprint and background 

check conducted by the Minnesota Bureau of Criminal Apprehension (BCA). Many of 

the Early Childhood Screening activities are supervised and performed by Licensed 

School Nurses. However, registered nurses (RN) who have not earned the Licensed 

School Nurse credential may perform screening. Nurses graduating from accredited 

diploma, associate degree, and baccalaureate degree programs are eligible for Minnesota 

RN licensure. The Minnesota Department of Health (2002a) conducts periodic training 

and orientation for nurses in developmental screening, vision and hearing screening, and 

the health assessment portions of screening. Registered nurses are the only professionals 

qualified to conduct all components of the mandated screening program. Registered 

nurses must conduct the immunization review, the parent interview, and health referrals. 

Some districts defer all aspects of the Early Childhood Screening Program to nurses.

In 1998, 92.3% of Minnesota children between the ages of 3 and 6 completed the 

mandated screening through their school district (Minnesota Department of Children, 

Families and Learning, 2002a). Parents may opt to submit screening results conducted 

by another agency or their health care provider (See Appendix 6) or submit a written 

statement that they object to having their child screened. In 1998, 7.3% of children were
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screened outside the ECS program administered by school districts. Only 0.4% of 

children were not screened.

Early Childhood Screening is often the first contact that a family has with the 

public school system and school health services. Early Childhood Screening is an 

exceptional opportunity for school nurses to comprehensively assess the children and 

families in its jurisdiction for health, developmental, environmental and social problems. 

The nurse’s role in the Early Childhood Screening Program offers an opportunity to 

advocate and administer interventions to promote health and learning in this population, 

which among other goals, is expected to enhance elementary and secondary school 

success.

Statement of the Problem 

It is up to the discretion of the states to provide services to children who are 

suspected to be “at risk”, but pass developmental and health screening, and do not fall 

within an established risk category. Many family, health, behavior, and stress issues 

elicited at Minnesota ECS do not qualify children or families for entitlement programs, 

yet are believed to predispose children to academic and behavioral difficulties in early 

grades (Glascoe, 2001; Help for poor readers,” 2001). It is estimated 25% of all children 

are at risk for school failure due to social, emotional, or health issues (Dryfoos, 1994). 

These unreferred children are at high risk to experience low achievement, to be identified 

with conduct disorders, and to abuse substances in later school years (Glascoe, 2001; 

Reynolds, A. J., Temple, J. A., Robertson, D. L. & Mann, E. A., 2001; Zigler & Styfco, 

2001; Yoshikawa, 1995). High stakes testing, a focus on standardized cognitive
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measures, and concomitant decreases in school funding, encourages districts, school 

boards, and taxpayers to focus funds, programs, and energy on K-12 basic skills 

instruction. However, high-risk children and their families who receive neither early nor 

adequate interventions, incur many costs for school districts and communities through 

remedial education, behavioral interventions, substance abuse treatment, and criminal 

justice proceedings and incarceration (Yoshikawa, 1995).

In Minnesota, of the 99.6% of the states’ 3 - 6  year olds who are screened, almost 

80% of children are screened using the optional comprehensive Health History and 68% 

are screened using the optional Family Factors self-report (life stress events) (Minnesota 

Department of Children, Families and Learning, 2002a). However, only a small 

percentage of children who demonstrated a need received the comprehensive 

interventions prior to school entry that research indicates are necessary to prevent 

learning and health problems (St. Pierre, Layzar, & Barnes, 1995). A small number of 

young children who do not qualify for Special Education may be referred to School 

Readiness. School Readiness is a public school program for all 3 % and four year old 

children and their families. The characteristics and programs financed with School 

Readiness funds vary widely from community-to-community. Services range from 

preschool, home visiting, parent services, Kindergarten orientation, programming with 

childcare providers, and transportation. In some districts low-income children referred to 

School Readiness are offered voluntary placement in a community preschool with 

financial and transportation assistance provided by the school district. The parents may 

be referred to optional parent community classes (Minnetonka Community Education 

Services, 2003). The number of students and families for whom no program exists, yet
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have identified behavioral, health, or family stress and coping problems on the Health 

History and Family Factors form, are not measured.

Purpose of the Study 

This study investigates the ability of currently collected child health, 

development, behavior, and family stress and coping problems identified during 

Minnesota Early Childhood Screening to predict educational outcomes at grade three.

The ability to identify children at risk of low achievement with the current 

comprehensive Minnesota Early Childhood Screening Program would provide data to 

encourage cost-effective school-community partnerships to implement comprehensive, 

early intervention programs outside of the Special Education model. Such data would 

also strengthen the ability to attract local, state, and foundation funding for such 

interventions, interrupting the path to long term academic failure and poor behavioral 

outcomes.
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Theoretical Framework 

Early Childhood Screening is usually a component of School Health Services 

when administered in educational settings. School Health Services is one of the eight 

components of Coordinated School Health (See Figure 3). The Coordinated School 

Health Model emphasizes the dual mission of health and learning in school health 

programs (Marx, Woolery, & Northrup, 1998). Although schools once defined their 

mission as strictly education, policy makers and educators recognize the inextricable link 

between health and the ability to learn (World Health Organization, 1996).

Health Education
Family,'Community

involvement Physical Education

Mi
t? j '  ^  -

Health P r o m o t i o n %. 
for S taff 1 ^ .

Healthy School . . . .
f Nutrition S erv icesEnvironment CounseJingt

Psychnloqicnl &
Social Services

Figure 3. The Eight Components of Coordinated School Health (Adolescent and 

School Health, 2002).

The World Health Organization defines health as a state or quality of total 

physical, mental, and social well-being. This broader concept of health recognizes 

children and adults do not live in isolation, but are members of multiple groups including 

family, peers, neighborhood, ethnic, cultural, recreational, and community. Nader (1998)
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proposes that all of those factors also influence health and learning. Nader emphasizes 

that three systems are necessary to support child’s health and educational achievement: 

the school, the community, and family and friends. Nader’s model is based on 

Bronfenbrenner’s (1979) human ecology theory. The human ecology perspective insists 

that a child’s development cannot be considered in a vacuum, but must take into account 

the child’s environment. The child develops through constant interaction with the micro, 

meso, and exosystems systems in the environment -  their family, school, and community. 

Bronfenbrenner’s model also (1979) asserts the influence of macrosystems, or abstract 

cultural, political, and historical forces, on development. An example would be terrorist 

attacks, war with Iraq, and changes that have taken place in the larger society affecting 

child development and their interaction with their environment.
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Figure 4. Nader’s School -Family - Community Model
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The Nader Model acknowledges the role of these ecological influences on an 

individual child’s learning. Interventions based on this model target the connection of the 

child to the family and the community and the ability of the school, the family and 

community to provide the support needed for positive health and education outcomes. Its 

implications for early childhood screening are that a comprehensive array of factors must 

be considered to determine if a child is at risk for school failure. The Nader Model 

supports the aim of this study to increase efficiency and accuracy of early childhood 

screening in identifying children at risk based on information already collected: health, 

behavior, and family stress and coping, as well as developmental screening results.

Research Questions

Question 1: What proportion of children are identified as “low achieving” by grade 3? 

Question 2: What proportion of children who did not qualify for Special Education at the 

time of ECS are identified as low achieving by grade 3?

Question 3: Are there differences in achievement tests means by gender, family 

variables, and chronic health conditions?

Question 4: What combination of health, behavior, and social variables identified during 

mandated Minnesota ECS predict grade 3 educational achievement?
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CHAPTER 2 

REVIEW OF THE LITERATURE

The purpose of this chapter is to present a review of the research literature on the 

relationship between early childhood health and screening data and academic 

achievement. A literature search was conducted using MEDLINE, ERIC, Education 

Abstracts and Cochrane Evidence Based Practice databases.

The chapter is organized to provide an understanding of the concepts outlined in 

the model and in the early childhood screening literature. The ecological model of child 

development assumes that all aspects of the child’s environment, family and community, 

play a role in the child’s development, including educational achievement. The literature 

review will begin with the child, family, and community factors that impact educational 

achievement. The literature review for this study also addresses grade retention, early 

childhood screening, the relationship between health and chronic health problems and 

learning.

At present, the comprehensive Minnesota ECS program is unique among the 50 

United States by eliciting responses from parents and collecting data regarding 

developmental, social and health morbidities for all of its preschool children (D.

Peterson, personal communication, September 24, 2001). The Minnesota ECS uses the 

developmental thresholds on standardized instruments to qualify children for federally 

mandated Special Education. However, a great number of children are identified to have 

problems and family issues that the literature identifies as responsive to intervention, but 

who are not eligible for the federal programs (See Figure 1, p. 3). Federal law prevents
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children from receiving help from Special Education programs until they lag by 

approximately 2 years.

Nationally, half of all children at risk of low achievement are not identified before 

school entrance, precluding their participation in programs with known value in reducing 

high school dropout rates, increasing employment, delaying child-bearing, and reducing 

criminal behavior (Glascoe, 1999). Minnesota’s extraordinary statewide collection of 

preschool screening data offers the opportunity to systematically identify children who 

are at risk through a combination of health, educational and social variables prior to 

school entrance. By identifying children before they fail, comprehensive intervention 

programs designed to provide early educational skills, health care referrals, health 

education, and family support and parenting skills can be implemented through school 

and community partnerships, reducing the morbidity that results from school failure.

Once children reach elementary and secondary school, interventions come at a 

considerably higher social, educational, health and financial cost (Yoshikawa, 1995).

The literature also supports that children and families with a constellation of 

problems are not responsive to single generation or single focus (e.g. reading, parental 

social support) interventions (Barnett, 1998; Gomby, Lamer, Stevenson, Lewit, & 

Behrman, 1995; Reynolds, Temple, Robertson, & Mann, 2001; St. Pierre, Layzer, & 

Barnes, 1995; Yoshikawa. 1995). The Bush administration endorses a single focus 

instruction-based reading literacy intervention program, for the improvement of 

educational outcomes for at risk preschool children. Yet, many of these children have 

serious deficiencies in health, well-being, and parenting. The absence of basic health
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care and economic security places many children at risk for academic failure before they 

enter school. Children whose families are without resources and support may not meet 

school expectations in cognitive, language, and fine motor skills, social skills, and 

behavior management. Interventions must address social, health, behavioral and 

education needs of young children. Children’s needs cannot be met solely through 

program directed to them as individuals, but must address the family as a unit (St. Pierre, 

Layzar, Barnes, 1995).

Significance for Nursing

Education and literacy are inextricably linked to health (Boyer, 1998; Novello, 

1991). The domain of concern for school nurses includes examining the relationship 

between health, nursing and school health interventions, and educational outcomes 

(Bailey-Britton, 1987; Bradley, 1998; Brainerd, 2000; Edwards, 2002). Nurses are 

concerned with emotional health and well being as well as physical health (Bailey- 

Britton, 1987; Brown, Grubb, Wicker, & O'Tuel, 1985; Chinn, 1973). The National 

Association of School Nurses (1999) defines school nursing as:

A specialized practice of professional nursing that advances the 

well-being, academic success, and life-long achievement of students. To 

that end, school nurses facilitate positive student responses to normal 

development; promote health and safety; intervene with actual and 

potential health problems; provide case management services; and actively 

collaborate with others to build student and family capacity for adaptation, 

self-management, self-advocacy, and learning.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Early childhood screening predictors of educational achievement - 19

Poor nutrition, poor health, impaired parenting, and emotional stress can severely 

decrease students' opportunities to learn (Denbo, Grant, & Jackson, 1994). By preventing 

problems that affect young children, school health programs can improve educational 

outcomes. In 1990, the National Education Goals Panel that argued for a broader 

definition of school readiness beyond academic criteria to include physical, social, and 

emotional well-being as well as cognitive readiness (Zaslow, Calkins, Halle, Zaff, & 

Margie, 2000). It was a National Education 2000 goal that all children in America will 

receive the parent, social, and health care support to enable them to start school ready to 

learn (Kolbe, 1992).

The first connection between health and education in the United States was 

around the turn of the century with screening for health problems in schools by nurses 

and physicians. With the large influx of immigrants into northeastern United States cities 

living in unsanitary, crowded apartments, screenings aimed to exclude students from 

school with serious communicable disease such as scarlet fever, diphtheria, pertussis, 

chickenpox and mumps and were expanded to include impetigo, scabies and ringworm 

(Wold & Dagg, 1981). In 1840, Rhode Island was the first state to make school 

compulsory (Nader, 1998). However, screening for preventable and treatable health 

problems excluded immigrant children from school for years, missing the education 

needed to become productive members of their new country. Children who were sent 

home received no treatment or follow-up care and remained in contact with siblings and 

other children who remained in school (Zaiger, 2000).
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In 1902, Lena Rogers, of the Henry Street Settlement, established a health 

education and follow-up program in the four New York public schools with the highest 

exclusion rates. The goal was to decrease the amount of time a student was excluded and 

to prevent exclusions so that children attended school. Following the program, the 

increase in attendance was so dramatic that the New York City School Board hired 25 

additional school nurses (Wold & Dagg, 1981). The number of students sent home for 

communicable diseases was reduced from 10, 567 in September 1902 to 1100 in 

September 1903 (Wold & Dagg, 1981; Gardner, 1926). The screening and intervention 

greatly improved the children’s health and attendance. Screening, intervention, and 

promoting positive education and health outcomes defined the beginnings of school 

nursing practice.

Screening for a variety of suspected health ills became an integral component of 

the school nurse’s role throughout the 20th century (Boyer, 1998). Screenings are 

designed to help identify problems that interfere with learning and to help identify the 

presence or potential presence of health concerns in seemingly asymptomatic children 

(Vessey, et al., 2001). Interventions initiated early have the potential to decrease the 

possibility of problems worsening and becoming potentially irreversible. Over the 

century, screening has included vision and hearing, pediculosis, scoliosis, blood pressure, 

height and weight, health histories, physical exams, development, learning and behavior 

problems, speech and language, dental, and in some schools, lead blood levels, and 

hemoglobin (Wold, 1981). Screening is not a diagnostic activity. It is designed to detect 

variations from the norm that may indicate a second, in-depth assessment by a specialist. 

Although school nursing evolved to a much larger public health and primary care role in
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the care of school-aged students, screening for potential health problems as primary 

prevention remains a fundamental part of school nursing practice.

Even before the enactment of federal laws mandating services to infants and 

young children, the school nurse’s role included concern for children’s health and 

education prior to Kindergarten (Lewis & Bear, 2000). Early childhood screening and 

intervention evolved from community and public health nurses home visiting programs 

(Lewis & Bear, 2000). Proactive screening and evaluation of risk factors and the 

subsequent decision to refer students for mandated or optional services is the 

responsibility of Student Health Services Departments and the school nurses who 

administer student health services in the majority of Minnesota school districts.

In Minnesota, the child and family health history, health screening data, and 

family stress data collected as a part of ECS becomes part of the student health record in 

schools. School health records are considered sensitive. They are maintained separate 

from the student education record and are not readily accessible to educators (National 

Task Force on the Confidentiality of Student Health Records, 2000). School nurses are 

the only school officials who are privy to the totality of this data at the time of screening.

The symbiotic nature of health and education as well as the historical and 

practical role school nurses play in early childhood screening and intervention services, 

supports that the phenomenon under study, early childhood screening and the prediction 

of third grade educational achievement, is within nursing’s domain. Registered Nurses 

and Licensed School Nurses, as an integral part of the Minnesota Early Childhood
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Screening Program, have the opportunity to intervene by advocating for and developing, 

comprehensive early childhood programs that prevent later morbidities.

Educational Achievement

Child
• Gender
• Race
• Age
• Language
• Socio-emotional maturity

o Self-concept 
o Self Esteem 
o Adaptive behaviors

Family
• Parent Characteristics

o SES / income
o Education
o Maternal employment status
o Language
o Attitudes, beliefs and values
o Expectations for self/child
o School/community involvement

• Family Characteristics
o Household composition 
o Mobility
o Health and well-being

• Family Processes
o Home activities 
o Childrearing practices

• Family resources
o Extended family

Table 1. Early childhood variables that influence educational outcomes (Devaney et al., 
1994).

The National Center for Education Statistics proposes variables generally 

accepted to influence school outcomes to include in early childhood longitudinal studies 

(Devaney, Schochet, Thornton, Faciano, & Gavin, 1994). The Minnesota Early
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Childhood Screening Program parent report forms include much of the information. In 

Table 1, the child and family demographic variables suggested as impacting school 

outcomes at all grade levels are listed.

Family:
Lack of supervision
Lack of attachment and bonding
Parental substance abuse
Abuse and neglect
Absence of cultural resources
Frequent moving

School:
Low expectations for success 
Little commitment to education 
Being behind in school 
Low grades 

Community:
Poverty
Gangs
Access to guns 

Individual:
Susceptibility to peer influences 
Lack of social competency 
Tolerance of deviance/unconventionality

Table 2. Child risk factors across domains (Dryfoos, 1997)

Dryfoos (1997) cites the 1995 National Center for Education Statistics, National 

Educational Longitudinal Study (NELS) to describe the variables that impact grades and 

standardized tests. Poor performers in eighth grade are more likely to be African- 

Americans, Hispanic, and Native American, and the least successful students were from 

homes with low socioeconomic status. Reading proficiency was most affected by not 

speaking English at home. These students were examined again at high school 

graduation. The characteristics of 8th grade students that predicted school failure were:
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single parent homes, low income, having a sibling who dropped out, limited English, and 

3 or more unsupervised hours per day. Student with 2 or more of these factors in eighth 

grade were at significantly higher risk to dropout, have a child, and be suspended or 

arrested before high school graduation. Dryfoos (1997) summarizes the risk factors 

across domains in the literature in Table 2:

Dryfoos also summarizes the literature on protective factors common to young 

people who were successful despite being at high risk for failure (1997). Four factors are 

found in children who overcome risks: attachment to a caring adult, independence and 

competency, high aspirations, and effective schools.

A recent survey of the schools in Minnesota examined factors that contributed to 

students’ performance on the Minnesota Comprehensive Achievement Tests (MCA). 

(Walsh, 2002). Echoing the literature on achievement, poverty was the most dominant 

predictor of success on test performance (Meyer, 1997; Patterson, Kupersmidt, & Vaden, 

1990). Districts whose students scored highly had, in addition to lower poverty, more 

students with English language skills, smaller class sizes, less district funding for 

administration, less funding required for transportation, and more funding spent on 

maintenance.

The National Survey of America's Families (NSAF), a survey of 44,461 

households, found four measures represented risk: single parenthood, four or more 

children living in the child's household, lack of a high school diploma or GED by the 

child's parent, and poverty (Moore, Vandivere, & Ehrle, 2000). Children who with three 

or more of these characteristics were classified as having a high level of risk and were 

more likely to have parents report emotional and behavioral problems and difficulties in
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school. The National Center for Education Statistics (NCES) is conducting a longitudinal 

study selecting a nationally representative sample of 22,000 students from a population 

comprising 95% of all Kindergarteners who entered school in 1998 (West, Denton, & 

Germino-Hausken, 2000). Study results indicated older age of Kindergarten entry, 

increased mother’s education, single parenthood, English spoken at home and non

minority race were associated with higher Reading and Math scores.

The U.S. Department of Health and Human Services issues trends in child well

being that include grade retention data, reading proficiency and math proficiency (2001). 

The majority, 30% of those who are retained. Are retained in 1st grade (Karweit, 1999; 

Redd, 2001), 18% in second grade, 11% in 3rd, decreasing with each subsequent grade 

(Redd, 2001). For the 1999 data, grade retention in Kindergarten or first grade was 

associated with male gender, poverty, and mother’s level of education. Ten percent of 

boys are retained versus 6% of girls, 16% of poor students versus 5 % of students who 

were not poor. Children were almost three times more likely to be retained if their 

mother did not have a high school diploma (16%) than if their mother was a college 

graduate (6%). In 1991, retention rates of African-Americans (15%) and Hispanic (18%) 

were significantly higher than retention rates of Caucasian students. However, in 1999 

retention rates were identical between race and ethnic groups (8%). Children in two 

parent families had a 7% retention rate compared to 10% of children from one parent or 

no parent families. In 1999, children of employed mothers and those not in the labor 

force had retention rates of 8% and 7% respectively.

Reading and math proficiency of 9 year olds was influenced by gender, race and 

ethnicity, and type of school (Federal Interagency Forum on Child and Family Statistics,
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2002). Female 9 year olds scored higher on reading proficiency than males, while males 

scored higher on math proficiency tests. White children and children in private schools 

score substantially higher in reading and math than African-American, Hispanic and 

public school 9 year olds. Parent education levels strongly influenced reading and math 

levels in later years, but this variable was not measured in the 9 year old age group. In 

the older cohorts, children of college educated parents scored highest in reading and math 

proficiency and children of parents without a high school diploma scored the lowest. 

These differences in retention and reading and math continue trends in data collected 

every 5 years since 1973, with the exception of the maternal employment data. As the 

percentage of women working has grown over the last quarter century, the pool of 

women working may now be more advantaged or the improved quality of childcare they 

can afford may be contributing to the diminishing effect on retention and standardized 

scores. The lack of effect of maternal employment may be further explained by a recent 

finding in the analysis of data on 1872 children in the National Longitudinal Study of 

Youth regarding maternal employment in the first year of life (Waldfogel, Han, & 

Brooks-Gunn, 2002). The study found persistent negative effects of maternal 

employment in the first year of life on cognitive measures, but some positive effects of 

maternal employment in the second and third years of life for white children, but not for 

black or Hispanic children. Measuring the timing of maternal employment and the 

impact on specific populations seems pertinent to making generalizations about the 

impact of maternal employment on cognition. Longitudinal studies are required to 

investigate whether these cognitive deficits translate into decreased standardized scores, 

grade retention and other measures of academic achievement.
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Early Childhood Education

There is a wide variation of early education settings in preschool and childcare. 

The magnitude of effects of preschool on cognition and educational outcomes is related 

to the intensity, breadth and amount of involvement with families (Barnett, 1998). The 

effects of early childhood education become diluted over time after the child leaves the 

program, but are still linked to positive long term educational and well-being outcomes.

In a federally funded review of the literature on the effects of programs intended 

to prevent early school failure, preschool consistently reduced retention and improved 

language proficiency, but was not found to affect reading ability (Slavin, Karweit, & 

Wasik, 1992/1993). The impact of preschool on elementary age achievement scores 

diminished with each year beyond preschool. Despite the decrease in influence over time 

on scores, preschool is also related to significant decreases in dropout rates, delinquency, 

and other problem behaviors in the later grades. This positive outcome is assumed to be 

related to the decrease in grade retention, which is strongly associated with measures of 

long-term school failure (Slavin, Karweit, & Wasik, 1992/1993).

Barnett (1998) reviewed 38 studies on the long-term effects of early childhood 

programs on children in poverty. Outcomes examined include IQ, achievement, and 

academic success as measured by grade repetition, special education placement, and high 

school graduation. Barnett divided programs into Model Programs and Large Scale 

Programs. Model Programs have highly qualified staff, close supervision of staff, low 

child to staff ratios and small group sizes. Large Scale programs, like Head Start and 

public school programs, provide nutrition, health, and parent services. They have large 

group sizes, low pay, and are partial year programs. Most of the studies suffered from
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measurement problems, high attrition and the lack of random assignment to control 

groups. Model programs, with their smaller enrollments, had small sample sizes that had 

low statistical power, giving a statistical advantage to the larger scale studies with their 

greater numbers.

Five of 11 Model studies and 5 of 9 Large Scale studies produced statistically 

significant effects on standardized achievement. All but one Model Program and all but 

two Large Scale Programs had statistically significant lower grade retention rates and 

special education placements. The two Large Scale communities that did not show 

significant differences had low retention rates and low special education placement 

overall. In general, programs did not produce persistent effects on IQ. Of the few studies 

that had longitudinal data through high school graduation, all showed effects on high 

school graduation rates, but only those with large sample sizes were statistically 

significant. Large Scale programs produced the same types of effects as better-funded 

Model Programs, but some of the effects were smaller.

Weikart (1998) examined the High/Scope Perry longitudinal outcomes of 123 

disadvantaged African American children from families with low education levels, low 

income, many single parents, and a high risk of school failure based on assessments. At 

age 3 and 4, the children were assigned into the program and non-program group. The 

program group attended high quality preschool 5 days per week and had a 1.5 hour home 

visit per week. At age 27, interviews, school and social service, and police records 

revealed significantly better long-term educational performance among the program 

group versus the control group (71% of program group had a high school diploma or 

GED, 54% of controls).
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The second study (Weikart, 1998) examined the differences between three models 

for learning in the High/Scope Perry Preschool Project: High Scope Curriculum -  

independent planning, conceptual development, and problem solving; Direct Instruction -  

academic skills only; Traditional Nursery School -  social development and learning 

through free play. All other variables were equal among groups: 5 half day program, 1.5 

hour home visit per week, teacher training, funding, administration, physical space and 

support staff. Sixty-eight 3 - 4  year old children living in poverty were assigned using 

stratified random assignment to one of the models for 1 -  2 years. Initially and 

throughout the school years, there was no significant difference between groups on 

academic achievement or IQ. At age 15, differences started to emerge when questions of 

community behavior were included in the study inventories. The Direct Instruction 

Group had 3 times the misconduct behaviors than the High/Scope group. Thirty-three 

percent of the Direct Instruction Group respondents reported that parents feel they “do 

not amount to much”, compared to 0 and 6% in the other two groups. Schools identified 

47% of the Direct Instruction Groups as being emotionally impaired compared to 6% in 

each of the other two groups. The percentiles of participants being suspended from work 

were 27% for the Direct Instruction Groups compared to 7% and 0% for the other two 

groups. The Direct Instruction Group had an arrest rate of once per person compared to 

0.2 times per person for the High/Scope group and 0.03% for the Nursery School group. 

The Direct Instruction group had been subject to rigorous and intense teacher directed 

activities (72% of the time compared to 48% and 56%) found that at age 23, children who 

had participated in the highly intensive academic program were significantly less socially 

responsible than were children from programs that encouraged individual choice and
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initiative. This study emphasizes the long-term effects of a single focus, academically 

oriented curriculum compared to both a multifaceted and socially enhancing preschool 

experience. The authors attribute the findings to the single-naturedness of the program as 

contributing to later failure in its graduates.

Campbell and Ramey (1994) compared intervention in the preschool years with 

school age intervention. The Carolina Abecedarian Project is an experimental study of 

early childhood educational intervention for 109 children in poverty. The sample was 

97% African American and had an attrition rate of 18.9% at 8 years of age. Subjects 

believed to be well children were randomly assigned as newborns to 1 of 4 intervention 

conditions: multifaceted educational treatment from infancy through 3 years in public 

school (up to age 8); multifaceted preschool treatment only (infancy to age 5); primary 

school treatment only (age 5-8 years), or an untreated control group. Ninety of the 109 

original subjects remained enrolled in the study at age 12. Each study child was matched 

with a same sex-grade or age-school match. The control group families were more likely 

white (73%), more likely to be employed in academic and professional occupations than 

the program group, but included representatives for all ethnic groups and had a wide 

range of socioeconomic status. Achievement was measured by grade retention, referral 

for special assistance, and scores on two standardized tests (Woodcock-Johnson 

Psychoeducational Battery, Weschler Intelligence Scale for Children -  Revised). 

Multivariate analysis of variance for repeated measures tested mean differences on 

standardized tests for 6 months -  12 years as a function of treatment, age, and treatment 

X age interactions. Significant effects (p < .02) of preschool treatments on IQ and reading 

and math scores were stable through age 12 and significant effects (p < .05) were found

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Early childhood screening predictors of educational achievement - 31

for grade retention and referral to special services. As found in many other studies, 

mother’s IQ was also highly related to academic outcomes.

Preschool has a positive effect on educational achievement and long-term 

educational and social outcomes. The greater the intensity, length and scope of the 

preschool program, the more positive the outcomes.

Daycare

There are many studies that measure children’s benefits concurrently from 

attending high quality day care, and these results are independent of the many 

intercorrelations with child outcomes such as poverty and single parenthood (Peisner- 

Feinberg & Burchinal, 1997). However, there are few methodologically sound studies 

that track the effects of child care on subsequent school achievement. One longitudinal 

study of 826 children from 151 schools found children who attended high quality daycare 

performed better on measures of cognitive ability, math and reading proficiency, social 

skills in their preschool years and this better performance was sustained through the 

second grade (Peisner-Feinburg, et al., 2000). Moreover, children whose mother’s had 

less education benefited the most from high quality care, reflected in higher scores and 

fewer problem behaviors. In a study using the data from the National Longitudinal Study 

of Youth, day-care prior to one year of age was associated with higher reading and math 

scores for children in poverty, but lower scores for more advantaged children (Caughey, 

DiPeitro, & Strobino, 1994).
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Family mobility

Families move to or within the suburbs to improve their housing quality or size, 

from other locations for employment reasons, due to divorce, and to leave urban settings 

that threaten their children’s development and safety (Glick, 1993). Mobility is more 

likely in households with single parents and those in poverty. Longitudinal studies of the 

impact of family mobility on achievement in the elementary grades are scarce (Kerbow, 

1996; Ingersoll, Scammen, & Eckerling, 1989). Most studies examine school mean 

achievement scores with a school’s mobility rate rather than individual student’s mobility 

with their individual scores. In addition, relocation studies that focus on elementary 

school achievement are more likely to be conducted on military samples. Simpson and 

Fowler (1994) used the data from the 1988 National Health Interview Survey of Child 

Health of 10,362 United States school-age children to study the effect of geographic 

mobility on behavioral emotional adjustment and school functioning. Children in 1st 

through 12th grade who moved three or more times were 2.3 times more likely to receive 

psychological help, 1.7 times more likely to be retained, and 1.9 times more likely to be 

suspended or expelled from school compared with children who had never moved.

In a study of Chicago schools, Kerbow (1996) found that children who had moved 

four or more times by sixth grade were academically about a year behind their peers and 

that schools with high mobility offer instruction and content that is about a year behind 

more stable schools. Ingersoll, Scammen, & Eckerling (1989), controlling for 

socioeconomic status, found highly significant (p> .001) differences in composite 

achievement scores in their study of the impact of urban mobility on standardized tests of
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1st through 12th graders, with students in the mobile populations scoring consistently 

lower.

Relationship between health and achievement.

Although the link between health and educational achievement is widely accepted 

(Boyer, 1998; Novello, 1991, World Health Organization, 1996), it has not been 

adequately measured in empirical studies. Many of the studies conducted in this area 

suffer from methodological and design problems. Four studies will be reviewed that 

examined the impact of general health on educational achievement. Three of those 

studies are primitive (Chinn 1973; Bailey-Britton, 1987; Brown, Grugg, Wicker, & 

O’Tuel, 1985), yet provide direction for variable selection. The fourth study, Cadman et 

al (1988), was the strongest study methodologically and most similar to the present study.

In 1973, Chinn was the first nurse researcher to examine the correlations between 

school nurse detected health problems and teacher reported classroom problems. Using 

the teachers’ rankings on educational and social functioning, children in the upper third 

and lower third were studied. Using Pearson correlation, education and social rank were 

highly correlated and many of the health problems were significantly intercorrelated. 

Educational rankings were correlated with signs of infection (p < .15), signs of non- 

infectious health problems (p < .05), and non-nursing health problems (p < .10). Social 

ranking was significantly correlated with non-infectious health problems (p < .5) and 

nursing identified health problems (p < .10). IQ was not related to the child’s academic 

achievement nor the child’s social ranking. However, a healthy child was achieving in 

the classroom regardless of their socio economic level. Despite this study being three
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decades old, and its rudimentary measures, it demonstrated the ability of nurses to screen 

for health problems that correlate with educational achievement.

Using Chinn’s study as a model, Bailey-Britton (1987) examined the relationship 

between health and academic performance. Frequency of health office visits, gender, and 

health self-concept were correlated with achievement. In this descriptive correlational 

study, 124 children in 3 rd and 6th grade were measured regarding their health problems, 

health behavior problems, and academic performance. The Child Health Self-Concept 

Scale (CHSCS) and the Iowa Test of Basic Skills (ITBS) instruments measured health 

self-concept and school achievement respectively. Health problems were measured by 

the number of problems listed by the parent on the health questionnaire, the number of 

health problems identified by school nurse screenings, and the number of health problems 

noted by the physician on the school physical. School absenteeism and health room visits 

in one school year were used to measure health behavior. The study found fewer trips to 

the health office was significantly inversely related (p < .05) to academic performance 

(ITBS) in third grade. In the sixth grade, the CHSCS, health self-concept, was 

significantly negatively correlated (p < .01) to the ITBS. Children from one-parent 

households had significantly lower health self-concepts and girls had a statistically 

significant greater number of health office visits and total health behavior problems. 

Fifty-seven percent of the health records were incomplete, an unexpected finding. The 

method of measuring of health problems by number rather than severity raises validity 

concerns.

Brown, Grugg, Wicker, and O’Tuel (1985) investigated the relationship between 

health variables and school achievement. The sample was small; 20 first grade students
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who failed the Cognitive Skills Assessment Battery (CSAB) were matched with 20 

students who passed. The student’s scores on a Basic Skills Assessment Program 

(BSAP) test administered at the end of first grade were also factored. Both tests were 

administered orally. Significant correlations (p < .05) existed between CSAB scores and 

Repeating a grade, a Mother’s Age, Mother’s Education, Mother’s Employment, Father’s 

Education, Family Income and Ear Problems. Using analysis of covariance, there were 

significant differences in test scores related to income. More students who failed had 

been premature, 5 of the 20, but other significant health problems were scattered 

throughout both groups. Mother’s age, Teacher Health Rating, Mother’s Education and 

Repeating a Grade, and number of siblings were significantly related (p < .05) to the 

BSAP reading scores. BSAP math scores correlated significantly (p < .05) with 

Repeating a Grade, Mother’s Age, Mother’s Education, Family Income, and Race.

Health problems were moderately related to academic variables with the relationship 

strengthened by family socioeconomic variables. The relationship between older 

mothers', greater parental education, maternal unemployment, and higher family income 

and higher scores mirrors previous reviewed studies. This early study suffered from a 

small sample size. However, it provides guidance for variables to be included in the 

future studies.

Byrd & Weitzman (1994) investigated health and social factors associated with 

kindergarten and first grade retention in a sample of 9996 families with children ages 7 -  

17 who participated in the Child Health Supplement of the 1988 National Health 

Interview Survey. Results revealed poverty, gender (male), speech defects, low birth 

weight, deafness, enuresis, and parental smoking, were associated (p < .05) with grade
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retention. Mother’s education and two parent households were associated with a 

decreased risk of retention. Behavior problems at the time of the interview were strongly 

associated with retention at an earlier grade. Unfortunately, although grade retention is a 

strong indicator of school failure, criteria for retention vary from school to school and 

region to region. In addition, children who are promoted to the next grade are not all 

succeeding in school. It is unfortunate that standardized test data could not have been 

included in this database and used as an outcome measure.

Cadman et al. (1988) attempted to predict school problems in a 3-year prospective 

study of 1999 preschool children in three districts in Ontario. As a part of preschool 

screening by a community health nurse, parents were interviewed on their child’s health, 

development and behavior. Health variables screened at the time of the interview 

included a health history, vision, hearing, and development (Denver Developmental 

Screening Test [DDST]). At the completion of kindergarten, teachers rated the children's 

learning problems on a Yes/No questionnaire. School problems were measured using 

standardized reading tests (Gates-MacGintie), grade retention, referral to special 

education, teacher rating of a significant learning problem. At the end of second grade, 

the preschool neuro-developmental health, development and behavior history predicted 

school problems. Health problems were not statistically significant in three of the four 

regression models, and did not add to the prediction equation in the fourth model. The 

kindergarten teachers' ratings provided only slightly more accurate predictions. The 

DDST did not add to the predictive value of the equation accounting for only 6% of the 

students eventually found to have school problems, an unacceptable false-negative rating.
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There is a dearth of studies that specifically examine health and academic 

achievement. Samples are small, some of the measurement instruments crude and 

unreliable. The studies do provide some direction for selection of variables that influence 

education outcomes. Measures of socioeconomic status (parent education, poverty, 

family income and maternal employment) were linked to health and education outcomes. 

Despite the sometimes weak and unweighted measures, health variables were linked to 

classroom success, standardized test scores, and grade retention. This is clearly an area 

demanding further study.

Relationship between specific health problems and achievement.

This section of the review of literature will examine studies of specific health 

problems and their impact on health outcomes.

Lead

Elevated lead levels are universally accepted as a serious threat to young children. 

The greater the elevation and length of lead exposure, the greater the chance that the child 

will be affected (CDC, 1997b). Lead poisoning is associated with learning disorders, 

behavioral problems, and mental retardation (Schettler, 2001; Marlowe & Errara, 1982). 

The Healthy People 2010 lead objective is to totally eliminate blood lead levels 

exceeding 10 pg/dl in children aged 1 to 6 years (2001).

Needleman, Schell, Bellinger, Leviton, and Alfred (1990) conducted an 11 year 

follow-up study of a sample of children who were found to have low lead level exposure
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as measured through deciduous tooth lead levels. At age 19 and 20, the young adults had 

histories of reading difficulties and academic failure. Lead blood testing is not 

considered part of the Minnesota Early Childhood Screening Program, but is to be 

conducted by primary care providers for children who are at risk. This poses a problem 

for children who have recently relocated to an area or do not have a primary care 

provider. Minnesota has extremely low lead level testing rates - only 13.3 percent of 

children between the ages of 1 and 2 were tested for blood lead levels (Minnesota 

Department of Health, 2002b). Lead risk factors such as play areas near heavy traffic and 

living in or frequently visiting a home greater than 50 years old are a part of early 

childhood screening questions.

Anemia

Iron deficiency anemia is well described in the literature as correlated with lower 

cognitive and motor developmental test scores in early childhood (Booth & Aukett, 1997; 

Dallmam, 1993; Granthum-McGregor, & Ani, 2001; Halterman et al., 2001; Hurtado , 

Claussen, & Scott, 1999; Lozoff, Jimenez, Hagen, Mollen, & Wolf, 2000). Anemia in 

children ages 1 -  14 is defined as hemoglobin <11.0 g/dL (Dallman, 1993). Infants are 

not at risk for becoming anemic until their neonatal iron stores are depleted at 4 -  12 

months in full term infants and 2 months in low birth weight infants (Dallman, 1993). 

There is a growing body of evidence that cognitive deficits may appear at iron levels 

above what is considered anemia, but most large scale studies have not differentiated 

children with iron blood levels below the anemia stage from those without anemia in their 

samples (Halterman et al, 2001). The effects of iron deficiency prior to two years of age
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has lasting, independent effects on cognitive development, even if detected and corrected, 

and the degree of the effect on cognitive functioning is relative to the degree of anemia 

(Hurtado , Claussen, & Scott, 1999; Lozoff, Jimenez, Hagen, Mollen, & Wolf, 2000). 

Central nervous system iron levels decrease before the red blood cell count decreases, 

and may cause cognitive effects prior to evidence of anemia or in children who were 

never diagnosed as anemic. The impact of low, but not anemic, blood iron levels in 

infants and small children requires further study (Granthum-McGregor, & Ani, 2001).

Low birth weight and prematurity

All ranges of low birth weight have been associated with lower standardized test 

scores in both reading and math. A plethora of studies have documented that children 

bom under 2500 grams (Hollomon & Scott, 1998), 1000 grams (Hack & Fanaroff, 2000; 

Vohr & Msall, 1997), and 750 grams (Taylor, Klein, & Hack, 2000) are at risk for 

developmental delay and a host of health and education problems. Children bom less 

than 750 grams are found not to catch up with their peers on these measures as once was 

hoped (Taylor, Klein, & Hack, 2000), require a greater amount of educational services 

(Schraeder, Heverly, O'Brien, & Goodman, 1997), and are more likely to have behavior 

problems (Klebanov, Brooks-Gunn, & McCormick, 1994). Individual neonatal 

complications that predict overall cognitive ability, neuropsychological, and behavior 

outcomes include chronic lung disease, necrotizing enterocolitis, apnea (Taylor, Klein, 

Schatschneider, & Hack, 1999), intraventricular hemorrhage (Boyce, Smith, & Casto, 

1999; Taylor, Klein, Schatschneider, & Hack, 1999), and bronchopulmonary dysplasia 

(Hughes, O'Gorman, Shyr, Schork, Bozynski, & McCormick, 1999). At age 10, children
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whose mothers have low maternal education levels were more likely to be in special 

education than low birth weight children with more educated mothers (Hollomon, 

Dobbins & Scott, 1998).

Composite scores on measures of neonatal risk also predict later performance 

(Else, Stanley, Lindeke, and Mills, 2002; Lindeke, Mills, Georgieff, Tanner, & Wrbsky, 

1998; Luciana, Lindeke, Georgieff, Mills, & Nelson, 1999; Taylor, Klein,

Schatschneider, & Hack, 1999). Extremely low birth weight and prematurity are well 

established as risks to learning and frequently these children are referred for services 

upon discharge from the NICU. However, the literature substantiates that all graduates of 

NICU, regardless of the birth weight, are more likely to have health and learning 

problems, whether or not they meet the qualifications for Early Childhood Special 

Education. One study found that infants with normal birth weight with a history of 

neonatal intensive care were more likely to require services at 6 -  8 years of age than 

children who were premature with birth weight between 1500 -  2500 grams (Lindeke, 

Mills, Georgieff, Tanner, & Wrbsky, 1998).

Drug exposure

The cognitive and behavior problems of cocaine-exposed children have been well 

documented in the clinical literature (Azuma & Chasnoff, 1993; Chasnoff, 1991;

Chasnoff, Anson, Hatcher, Stenson, Iaukea & Randolph, 1998; Chasnoff, Griffith, 

MacGregor, Dirkes, & Bums, 1989). Some cocaine-exposed children have severe mental 

and physical disabilities, while others show delays in language development or problems 

in concentrating (Rossi & Montgomery, 1994). Children exposed to cocaine in utero are
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known to suffer from decreased head circumference, delayed development, increased 

hyperactivity and many behavioral and cognitive deficits (Lewis, 1995). Children 

exposed to cocaine before birth are more likely to already be receiving services in the 

early childhood period (Singer, et al., 2002). Byrd, Neistadt, Howard, Brownstein-Evans, 

and Weitzman (1999) found striking differences in the number of early intervention 

referrals of full term infants who had positive cocaine screens compared to a matched 

sample of non-positive, with 91% of exposed infants referred to early intervention versus 

6% of controls.

Alcohol

Fetal Alcohol Syndrome (FAS) is among the top three causes of mental 

retardation (Bucy, Smith, & Landau, 1999; Streissguth, Herman, & Smith, 1978). In 

addition, the milder form of the syndrome, Fetal Alcohol Effects (FAE), is associated 

with hyperactivity, short attention span, learning problems, language problems, poor 

social skills (Bucy, Smith, & Landau, 1999) and difficulty with math (Streissguth, Barr, 

Sampson, & Bookstein, 1994). In a recent carefully designed cohort study, Sood et al. 

(2001) found that 6 - 7  year old children who had been exposed to even low levels of 

alcohol in utero were more likely to be aggressive, anxious, or depressed and withdrawn. 

There is little doubt of the tremendously damaging effects of alcohol use during 

pregnancy on the learning abilities of children. The areas needing further investigation 

are the impacts of low dosages of alcohol on development and subsequent school 

outcomes.
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Hearing

A program of research is being conducted that supports that low levels of hearing 

loss, once thought to be benign, does have an effect on learning. In a review of the 

literature, Tharpe and Bess (1999) found that minimal, mild, and intermittent hearing loss 

has a significant impact on the developing social skills and educational achievement.

Bess, Dodd-Murphy, & Parker (1998) measured the relationship between minimal 

hearing loss and academic performance in 1218 3rd, 6th, and 9th graders. Standardized test 

scores and grade retention were compared for children with normal hearing and those 

with minimal hearing loss. Third grade children with minimal hearing loss exhibited 

significantly lower scores than normally hearing children on standardized tests. No 

differences were found related to minimal hearing loss in the 6th and 9th grade students. 

Thirty-seven percent of the children with hearing loss had been retained a grade.

Minimal hearing loss does not qualify children for referral or services, yet has important 

correlations to early achievement scores.

Chronic illness

Another area that has received attention in the literature is the achievement of 

children who have chronic health conditions. Fowler, Johnson, & Atkinson (1985) 

studied 270 North Carolina families who had chronically ill children on measures of 

health, school achievement (California Achievement Test), and absenteeism. Chronic 

diseases in the sample included: arthritis, blood disorders, cystic fibrosis, diabetes, 

epilepsy, hemophilia, spina bifida, and cardiac, lung, bowel, and sickle cell disease. 

Standardized test scores and absenteeism were compared to statewide data. Standardized

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Early childhood screening predictors of educational achievement - 43

test scores were related (p < .001) to race, social class, number of children, and specific 

health conditions, but not to school absence. Chronically ill children scored significantly 

lower than the state norms on the standardized achievement tests. Spina bifida, sickle 

cell disease, or epilepsy, combined with low socioeconomic status, were particularly 

associated with poor achievement scores. Although the overall sample size was 

adequate, some of the cell sizes of the individual diseases and conditions were quite 

small. Repeat studies with larger cell sample sizes and a larger or more diverse 

geographic area may provide stronger evidence of risk for individual conditions.

Gutstadt, Gillette, Mrazek, Fukuhara, LaBrecque, & Strunk (1989) focused on 

asthma as a chronic health condition and its relationship to performance on standardized 

achievement tests. For 99 children with moderately severe to severe chronic asthma, 

academic performance and intelligence test scores were average to above average. Low 

achievement test scores were predicted using stepwise regression by low socioeconomic 

status, older age, history of continuous oral steroid use (prednisone or methyl 

prednisolone), and emotional and behavioral problems. School absenteeism, use of 

health office resources, oral steroid dosage, other medications used to treat asthma, and 

pulmonary function test results were not associated with academic performance. One 

other study found academic problems with theophylline and steroids (Bender, Learner, 

Ikle, Corner & Szelfler, 1991).

McNelis (2000) compared children with new-onset asthma to children with new- 

onset seizures on standardized test scores. Children with seizures had lower standardized 

math scores than children with asthma. Chang, Guo, Huang, Wang, and Tsai. (2000) 

were interested in exploring the relationships between the history of febrile seizures and
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attention deficits in 87 Taiwan school age children. Comparisons of achievement test 

scores, behavioral ratings, and attention assessments were made between children with 

seizure histories and a randomly selected control group. This small sample size found no 

differences in achievement or behavior. Although there are just two published studies in 

the last 18 years examining this phenomenon, asthma does not appear to be 

independently related to academic difficulties

Diabetes has been considered a risk for learning problems, but recent studies have 

discounted the deficits to have little impact on actual school performance. Northam, 

Anderson, Jacobs, Hughes, Warner & Werther (2001) found diabetes affected 

performance on neurological tests. Children with severe hypoglycemia had lower IQs. 

Neurological effects were more pronounced in children diagnosed prior to 4 years of age. 

Crawford, Kaplan, and Field (1995) used 27 sibling pairs and found no significant 

difference between the groups on cognitive, academic achievement, or speech articulation 

measures. In another study, a sizable diabetic study group (n = 244) and matched (some 

siblings) control group (n = 110) were compared on classroom performance, standardized 

tests, and behavior (McCarthy, Lindgren, Mengeling, Tsalikian, & Engvall, 2002). 

Students with diabetes showed no difference in classroom performance, significantly 

better standardized scores than sibling controls in math and better in total scores and 

reading scores than matched classmates. Children with diabetes had more parent 

reported behavior problems than siblings and more school absences than the control 

groups. When the sample was divided into students based on diabetic control, the group 

with poor control had poorer school performance, as did the siblings of students with
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poor control. Family variables were more likely to be causing learning problems than 

diabetic effects.

The review of the literature on children with chronic health conditions strongly 

supports the need to identify children with chronic illnesses and their medication and to 

divide chronic illnesses into sub-groups in the analysis. While some disorders did not 

exhibit differences in standardized scores, other conditions were highly correlated.

Present studies correlate lower standardized test scores with epilepsy and spina bifida, but 

not asthma and diabetes.

Early Childhood Screening

The early childhood screening literature varies in the content studied and the 

outcomes measured depending on the discipline investigating it (Beebe-Frankenberger, 

2000). Screening has been examined by the health care community and the educational 

community for its ability to predict developmental problems and learning difficulties.

Most education studies focus on studying a wide variety of early childhood 

interventions and remedial programs to the detriment of studying if early childhood 

candidates for these programs are accurately identified (Thurlow & Gilman, 1999).

When educators and school psychologists do examine screening, the overwhelming focus 

is on validating the predictive value of individual developmental tools (SCREEN, DIAL- 

R, DDST, etc.) (Gamer, 1993; Hall, 1990) rather than early childhood screening 

programs. Screening research in the education literature is also predominated by 

empirical studies measuring the predictive value of Kindergarten screening performed 

during or the week prior to Kindergarten (Povodano, 2001). The cognitive
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developmental level of the Kindergarten-aged child and screening measures used for this 

age group is markedly different than preschool developmental levels and preschool 

screening. Edwards (1999) describes the cognitive development of a Kindergarten-aged 

child as a quantum leap forward from the preschoolers’ single concrete representations to 

multiple, complex representations to a near adult command of grammar. Thurlow and 

Gilman (1999) regard the scant amount of research of early childhood screening of the 3 

-  4 year old as “very surprising” considering the relatively long history of such programs. 

Kindergarten screening is conducted too late to provide early intervention prior to school 

entry. A few researchers in the education community have acknowledged that including 

family and environmental variables in the predictive equation would more accurately 

identify students who will either perform poorly on tests or be retained from information 

known prior to school entry (Thurlow & Gilman, 1999; Saxe, 1987).

The health care provider literature is also predominated by the search for the one 

best tool with good sensitivity and specificity that can be administered quickly for 

identifying disabilities (American Academy of Pediatrics, 2001; Carey, 2002; 

Frankenburg, 2002). In practice, only 25% of providers use standardized tools for 

developmental and behavioral screening (Dobos, Dworkin, & Bernstein, 1994).

Physicians identify only 15% to 25% of learning disabilities, speech impairments, 

emotional disorders, hyperactivity, and "other" development problems and do not detect 

mental retardation, on average, until age 6 (Palfrey, Singer, Walker & Butler, 1987). The 

lack of reimbursement for developmental screening and the limited time to administer 

instruments in the office setting, predisposes physicians to depend on clinical 

impressions, missing large numbers of children with development problems (American
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Academy of Pediatrics, 2001; Dobos, Dworkin, & Bernstein, 1994; Glascoe, 2002a; 

Lavigne et al., 1993; Palfrey, Singer, Walker & Butler, 1987).

Cadman et al. (1988) and Glascoe (1993, 1994, 1997, 1999, 2000, 2001) are 

exceptions in the provider literature in their interest in early identification of children 

with disabilities and those without documented disabilities who are at risk for school 

failure. Despite the large numbers of nurses involved in early childhood screening, there 

were no published empirical studies conducted by nurses on the efficacy of screening.

Glascoe has conducted a program of research on screening and educational 

outcomes. Glascoe (1994) investigated the relationship between type of parental concern 

and type of developmental problem. Ninety-five parents of children aged zero to 6 years 

were recruited from 5 daycare centers. Parents concerns were elicited using the 10 item 

Parents’ Evaluations of Developmental Status (PEDS) questionnaire, written at the 5th 

grade level, and available in Spanish. The PEDS shows validity in closely associating 

certain parent concerns (speech/language, behavior, fine motor, global etc.) with 

developmental problems (Glascoe, 1999). Concerns were categorized into 

developmental domains. Parent concern for global delay predicted 22% of those with 

delay whereas concerns regarding speech-language and/or behavior predicted 83% of 

global deficits. Concerns about fine and gross motor skills, school or personal social 

skills, had low predictive value. Despite the highly significant differences between the 

two groups of parents on level of education (p< .0001), number of children (p < .01), and 

marital status (p < .001), after controlling for presence or absence of delays, there were 

no significant differences between the two groups on the type or frequency of parent 

concerns, indicating that parent concerns or problems with global delays, speech-
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language and behavior offer a valid and reliable method of screening for children’s 

deficits that interfere with learning. Glascoe reinforces the value of parent concerns for 

predicting developmental problems, but warns that concerns in areas with predictive 

validity indicate a full developmental assessment, not one limited to the domain of 

concern, is warranted.

Glascoe (1997) conducted a follow-up study of a nationally representative sample 

to assess if parents' concerns can serve in lieu of a screening measure, aid in referral 

decisions, and help identify parents who might benefit from developmental stimulation 

and counseling. Using the Parents' Evaluations of Developmental Status (PEDS), parents 

concerns in receptive or expressive language, school skills, global/cognitive skills, and 

fine motor skills, were strong predictors of developmental problems, identifying 79% of 

the 56 children with disabilities. In addition, this study showed concerns with gross 

motor skills and medical/hearing status were highly related to developmental problems. 

Taken together, concerns in any of these areas sensitively identified 73% of children with 

speech-language impairments, 71% of children with mental retardation, 85% of children 

with specific learning disabilities, and 77% of children with physical or other 

impairments. Parents of children who were not concerned, but their children were found 

to have disabilities, were more likely to have children with significantly higher 

performance in gross and fine motor skills than did accurately concerned parents. The 

28% of parents with significant concerns whose children did not qualify for special 

education services, had children with substantially lower scores for socialization, fine 

motor, gross motor, expressive, and receptive language. Their parents also rated them as 

having more serious health problems and more difficulties with eating or sleeping.
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Parents of normal children tended to have no concerns or concerns in other areas 

(socialization, self-help, or behavior). Parents who appeared to be inaccurately or overly 

concerned were actually highly accurate observers of subtle developmental differences 

that did not qualify their child for further assessment, but did logically predict difficulty 

with school.

Glascoe (1999) conducted a meta-analysis of a nationally representative and 

geographic diverse sample of 971 children from pediatric practices, day-care centers, 

public schools, and their siblings. Using the Parents’ Evaluations of Developmental 

Status (PEDS), of the parents who had concerns that were non-predictors of 

developmental disabilities, 83% identified concerns with behavior. Eleven percent of the 

children whose parents had behavior concerns had emotional and behavior scores 1 Vi 

standard deviations below the mean necessitating a mental health referral.

In a cross-sectional study, Glascoe (2001) examined the tendency of screening to 

produce false positives, resulting in over referring children for in-depth assessments who 

were found not to qualify for special services, and thus increasing the cost of screening. 

The geographically diverse, nationally representative sample included 512 parents and 

children aged 7 months to 8 years who participated in a validation study of various 

screening tests (Brigance Screen, Battelle Developmental Inventory Screening Test, the 

Denver-II, and Parents’ Evaluations of Developmental Status [PEDS]). T tests, chi 

square, analysis of covariance, and relative risk estimates were used to compare children 

who failed screening and were found not to have a disability (false positives) with 

children who passed screening and did not have a disability (true negatives). Children
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with a false positive screening scored significantly lower (p < .001) on diagnostic 

measures (adaptive behavior, language, intelligence and academic achievement) 

appropriate to age than did children with true negative scores, even after adjusting for 

socioeconomic status. Seventy percent of children with false positives scored below the 

25th percentile on one or more diagnostic measure, the cutoff for referral to Federal Title 

1 remedial programs. These at-risk children with “false positive” scores were more likely 

to be older by 4 months, nonwhite, and have parents who did not graduate from high 

school. False positive screening correlates to intelligence, language, and academic 

achievement and low parent education can be expected to predict school success. The 

lack of qualification for special education does not eliminate the need for intervention for 

this high-risk group and suggests the expense for diagnostic testing holds value if 

appropriate interventions are taken. Glascoe (2001) suggests longitudinal studies to 

determine if lower screening scores predict emerging disabilities or low school 

performance.

Glascoe’s research program strongly supports the use of parent report measures to 

predict the risk of developmental delay and educational risk in children at the time of 

preschool screening. Her program of research emphasizes that children who may not 

qualify for special education assessments or are assessed and do not qualify for the 

special education program, may still have been foreseen to fail in school.

Summary

The review of the literature substantiates that eliciting health problems and 

developmental concerns from parents is an underutilized yet valid method of predicting
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achievement, health and behavior issues. The review of the literature supports the 

credibility of the research questions in this study: Health, parent concerns, demographic, 

and developmental screening data collected during the Minnesota Preschool Screening 

Program may predict educational achievement in the 3rd grade in children.

One of the issues in studying educational achievement is the intercorrelation of 

many of the variables that impact outcomes: poverty, single parenthood, parent 

education level, socioeconomic status, preschool, mobility, lead exposure, anemia, low 

birth weight and prematurity. The National Study of America’s focused on four child risk 

factors: single parenthood, four or more children in household, parent not having a 

diploma and poverty. Children were more likely to suffer from more than one risk factor: 

22% of children suffered only from poverty; half had 2 risk factors; a quarter had three; 

and five percent had all four risks. In agreement with the ecological perspective of child 

development, it is important to evaluate the impact of multiple risk factors to predict 

educational achievement.
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CHAPTER 3 

METHODOLOGY

This study investigated the ability of currently collected child health, 

development, behavior and family factors identified during Minnesota Early Childhood 

Screening to predict educational achievement at grade three. The Minnesota Department 

of Health, the Minnesota Department of Children, Families and Learning, and the 

Minnesota Department of Health and Human Services submitted a proposal to the 

Minnesota legislature to conduct the Minnesota Data Linkages Initiative (January, 2001). 

The departments proposed linking data collected by state agencies (birth records, 

screening records, test scores) to improve policy decisions, practice and research for 

Minnesota’s children and their families. Unfortunately, the legislature dd not fund the 

study. The present study measured a sub-set of the data suggested in the Minnesota Data 

Linkages Initiative.

The methods used to conduct this research are described in this chapter. The 

research design and the sample are described. The procedure for human subjects rights 

protection is detailed. The data collection procedures followed and instruments are 

outlined.

Sample Selection

The sample of 3rd grade students were enrolled in one suburban/rural Minnesota 

school district located eight miles west of Minneapolis in Hennepin County. The district 

includes all or part of 10 Minnesota communities. This district was chosen over several 

others for its extreme diversity in socioeconomic status and mix of suburban and rural
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students. The annual per capita income of the 10 communities ranged from $22,685 to 

$91, 844 (Hennepin Office of Planning and Development, 2000). The poorest 

municipality in Hennepin County is included in this school district’s boundaries along 

with citizens who rank in the highest socioeconomic level in Minnesota.

Data were collected on all 655 3rd grade students in the selected district. The 

purpose of this study is to measure the ability of early childhood screening data to predict 

3rd grade reading and math achievement scores. To be included in the study, a student’s 

record must contain Minnesota Early Childhood Screening data and both the 3rd grade 

Math and Reading Minnesota Comprehensive Assessments (MCA) scores. Students 

living within district boundaries since Early Childhood Screening, or residing in a district 

whose Early Childhood Screening Program was quite similar to the district in the study, 

had Early Childhood Screening data in the school health records and were included in the 

study. Some students had no early childhood screening information in their records. 

These students either had not resided in Minnesota during the preschool period, or 

resided in a Minnesota district that did not transfer screening records. Of the 655 

students who attended 3rd grade during the 2000-2001 school year, 367 students had all 

the documents that constitute Early Childhood Screening records for this school district 

and 3rd grade Minnesota Comprehensive Assessment Reading and Math scores. The 

study sample consisted of these remaining 367 students.

Protection of Human Subjects

All 655 3rd grade students were assigned a study identification number.

Individual student data from any source was recorded on a coded Microsoft Excel
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worksheet directly on a notebook computer. No names or other identifiers were recorded 

with the data. Student names and district identification numbers were maintained along 

with a study number in a password-protected computer data file by district employee who 

has full data privileges, enabling the collection of early education screening, health, and 

educational records. The password-protected data file was stored on the district 

employee’s password-protected hard drive and on a 3 V2 inch floppy disk which was 

stored in a locked cabinet accessible by this employee alone at the District Service 

Center, or administrative offices. The district employee did not have access to the raw 

study data. The offices are passkey protected, alarmed and locked. To shield student 

identification from the researcher, a district employee assisted entering the standardized 

achievement scores into the digital spreadsheet to comply with school district data 

privacy policy (Appendix 8) and Minnesota Data Privacy Act (Appendix 7). There are 

no risks to the children whose records were used for this study.

The Minnetonka Schools Administrative Executive Team, the University at 

Buffalo Social and Behavioral Sciences Institutional Review Board, and the University of 

Minnesota Institutional Review Board Human Subjects Committee approved the study 

procedures.

Procedure for Data Collection

The data used in this study was retrospective data maintained as part of ongoing 

district operations and stored according to Minnesota State Data Practices. The records 

required for data collection were located stored in eight different district buildings: six 

elementary schools, the Early Childhood Screening office in the district preschool and
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community activities building, and the District Service Center, or central administration 

building.

Phase I of data retrieval began using the child’s health record, stored in the health 

office in each of the 6 elementary schools. The child health record is created at the time 

of Early Childhood Screening. The student health record includes two of the instruments 

used in this study: the Minnesota Early Childhood Screening Summary (Appendix X) 

and the Health History and Family Factors (Appendix IX). The Minnesota Early 

Childhood Screening Summary sheet is a State of Minnesota form that contains the date 

of screening and a record of the outcome of the developmental screening tool 

(Pass/Refer), the growth, vision, hearing and speech screen (Pass/Refer). The Summary 

sheet is completed at the conclusion of screening by the screening nurse and is 

immediately reviewed with the parent. The Screening Summary remains in the child’s 

health record throughout the time of enrollment in the school district, up to grade 12.

The child health record also includes the parent self-report Health History and 

Family Factors form (Appendix IX) that the parent completed at the time of Early 

Childhood Screening. The Health History and Family Factors form is a State of 

Minnesota form that contains parent education, age and family composition, demographic 

information, health provider data. The Health History and Family Factors form asks 

parents to provide information believed to predict educational achievement, such as: 

detailed pregnancy, labor, child and family health history, child behavior information and 

parent responses to an open-ended family factors/stress events question. The Health 

History and Family Factors form also remains in the student health record throughout the 

child’s school career. The student health record initiated at Early Childhood Screening is
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forwarded to each elementary school health office at the time of enrollment and 

documents the subject’s date of entry into Kindergarten.

Initially, Phase I of data retrieval was to take place at each of the six elementary 

schools, where the student’s health record resides. After several days, data retrieval 

onsite at the six elementary schools was deemed impractical due to lack of space, 

ongoing health office activities, and limited school day hours. To expedite record 

retrieval and to decrease the intrusion on health office activities, a portion of 3rd grade 

health records from an elementary school were temporarily moved to the district 

administration building each day of data retrieval. Data retrieval was performed in the 

district Nursing Director’s office. The records were promptly returned to the elementary 

school health office after retrieval. Data from records of medically fragile students or 

students with potentially serious health conditions were considered too crucial to be 

removed from the school premises. Data from those records were retrieved before or 

after school hours, or on non-school days. A very few records were reviewed in the 

elementary school health office during normal school hours. Data retrieval on each 

child’s record required, on average, 15 minutes to complete, with children new to the 

district requiring 5 minutes and children with extensive health and family issues requiring 

up to 45 minutes.

Each subject was assigned a study number that was recorded onto a separate 

master file with the child’s name and state education identification number. Only the 

child’s study number was recorded onto the data collection spread sheet. No personal 

identifiers were recorded on the data spreadsheet. Data from each subject’s Early 

Childhood Screening form was recorded directly onto a pre-configured Microsoft Excel
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spreadsheet with one cell assigned to each data point (Appendix XV). At the end of each 

data retrieval day, the master file disk with each subject’s assigned study identification 

number was locked in the desk of a district employee with full data privileges. This 

master file disk was returned to the investigator or research assistant at the beginning of 

each data retrieval day until all 655 students’ were assigned study numbers at the 

completion of Phase I of data retrieval. A back-up copy of the identification file was 

maintained in the password-protected hard-drive of that district employee’s computer. 

This district employee at no time had access to the raw data.

Phase I of data retrieval was performed by two persons, the investigator and a 

district health office employee hired as a research assistant with the approval of the 

school district. Phase I required between 30 and 60 hours per week for 8 weeks.

Phase II of data retrieval required recording each child’s Minneapolis Preschool 

Screening Inventory - MPSI (Appendix XI) raw score out of a total of 50 possible points. 

The child’s speech intelligibility score on a scale of 1 -  4 is also recorded on the MPSI. 

The MPSI is discussed in more detail in the Instruments section of this chapter.

The raw MPSI score is not part of the student’s cumulative or health record. The 

Summary Sheet in the student health record reports if the student passes or is referred at 

Early Childhood Screening, but not the actual MPSI raw score. All students’ MPSI 

worksheets with the raw scores are stored in locked files at the Early Childhood 

Education Center, a district preschool education building where Early Childhood 

Screening is conducted. Phase Two required one day and two individuals: the 

investigator and the district’s Early Childhood Screening Coordinator who was hired as a 

second research assistant with district approval. The master subject identification file
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was transported to the Early Childhood Education Center for the one day retrieval to 

facilitate the district-employed research assistant to match the subject’s MPSI score with 

the subject’s study identification number.

The MPSI records are stored by screening date, not by name. The Microsoft 

Excel spreadsheet was resorted according to screening dates that had been entered on the 

spreadsheet from the Minnesota Early Childhood Screening Summary. The investigator 

called out the study identification number. The Early Childhood Screening Coordinator 

found the student’s study identification number on the master subject identification file 

and called out the raw MPSI score and the speech intelligibility score to the investigator. 

These scores were entered onto the Microsoft Excel spreadsheet. When all of the 

subjects’ MPSI and speech scores were entered, the spreadsheet was resorted according 

to study number. The Early Childhood Screening Coordinator did not have access to the 

study data or spreadsheet, and the primary investigator did not have access to the master 

subject identification file. This phase of data retrieval required approximately 6 hours to 

complete. Upon completion of data entry, the master subject identification file returned 

to the designated district employee who again locked it in a secure file at the District 

Service Center, the central district administration building.

Phase III involved entering the subject’s absentee rates for Kindergarten through 

third grade. The information was printed from the central administrative database. The 

absentee rates were read by the research assistant and entered into the Microsoft 

spreadsheet by the primary investigator. Phase III required 12 hours.

Phase IV of data retrieval involved entering the subject’s Minnesota 

Comprehensive Assessment Reading and Math scores from the student’s electronic
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cumulative record into the Microsoft Excel spreadsheet. Phase 3 required 5 days and two 

persons. A district administrator accessed the scores from central administrative data 

base, printed the scores, and provided them in a sealed envelope to the district employee 

hired as the study research assistant. To comply with Minnesota and district data privacy 

restrictions, the primary investigator, as a non-employee, was not privy to student 

identifiable achievement scores. The research assistant read the MCA scores in the order 

of the subject’s study number as the primary investigator entered them onto the 

spreadsheet. The primary investigator did not have access to the master subject 

identification file. Phase IV required approximately 40 hours to complete. The 

achievement scores were returned to the district administrator at the completion of data 

entry in a sealed envelope.

Instruments

Minneapolis Preschool Screening Inventory (MPSD

The Minneapolis Preschool Screening Instrument (MPSI) is a 50-item tool that 

measures cognitive, language, small and gross motor skills. It has advantages over other 

preschool screening tools. The time to administer the tool is approximately 1 5 - 2 0  

minutes compared to 30 -  45 minutes for similar tools (Minnesota Department of 

Children, Families and Learning, 2003). The MPSI has a sensitivity of 60% to 63% and 

a specificity of 89% to 93% (Lichtenstein, 1980). It is a widely used tool with acceptable 

reliability and validity (Feightner, 1994). The MPSI has a predictive validity of .71 and 

test-retest reliability of .92 (Lichtenstein, 1980). Each item passed is scored as one point. 

The total score equals the number of items passed. The passing score cut-offs are
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determined for specific age ranges from 3 - 6  years of age (See Appendix 14). The 

child’s age in years is calculated (5 years six months is recorded as 5.5) and placed on the 

MPSI via an adhesive label produced by the clerk who schedules the MPSI appointments. 

To compare the MPSI score across ages, the scores were standardized by recalculating 

the scores as a percentage of the passing score for the child’s respective age (See 

Appendix 14).

Health History and Family Factors

The Health History and Family Factors form (Appendix 9) is a State of Minnesota 

form developed to collect comprehensive child and family health information. The form 

asks for demographic information (parent ages, parent education, number and age of 

siblings), dental and health insurance data, a comprehensive family health history, 

pregnancy and labor history, a body systems child health history, parent behavior 

concerns checklist, an information needs checklist, and open-ended Family Factors 

questions. The Family Factors questions and some of the demographic items were 

selected from a review of the literature and the High-Risk Index-Preschool (Ramey, 

Campbell, Burchinal, Skinner, Gardner, & Ramey, 2000) developed in conjunction with 

the longitudinal study of Head Start in Ypsilanti, Michigan (Luehr, 1993). The Health 

History and Family Factors form requires approximately 45 minutes to complete.

The Health History and Family Factors form is mailed to parents prior to Early 

Childhood Screening. The parents are asked to bring the completed four-sided folded 

form to the screening appointment. If the parent does not bring or complete the form, 

they are asked to complete the form while the child moves through the vision, hearing, 

height, weight, and developmental screening stations. The Health History and Family
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Factors form is available only in English. If the parent has literacy or language issues, 

the screening nurse interviews the parent to complete the form.

The number of health complaints, the number of behavior problems, number of 

requests for information, and the number of Family Factors stresses were each counted to 

create composite health, behavioral, information, and stress scores. Each health 

condition, family factor, and stressor elicited from the open-ended questions was 

assigned a code for this study.

Minnesota Comprehensive Assessments

The Minnesota Comprehensive Assessments is a criterion-referenced test used to 

assess high standards achievement of reading and mathematics in grades 3 and 5. In 

grade 5, written composition is also assessed. The Minnesota Comprehensive 

Assessments is part of an overall state-mandated testing program that includes Basic 

Standards Tests that are given in Grade 8 and a high standards performance assessment in 

Grades 2 -12 .  The questions on the MCA tests are more difficult than those on Basic 

Standards Tests. The MCA tests were developed by over 200 Minnesota educators with 

national experts in Reading and Mathematics and were first administered in the February, 

1998 (Walz, Thompson, Thurlow, & Spicuzza, 2000). The Reading and Mathematics 

tests have multiple choice and short answer items. There are 10 test versions, with 49 

common items to all versions and 11 matrix items that vary among the versions (14 

possible points). The student scores are calculated with the common items, with the 

school or district results calculated with both common and matrix items. The MCA tests 

are not timed and only one test is administered per day. The MCA results are reported in
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raw scores and a Levels’ scores. Level I is the lowest and Level IV the highest. To view 

the Minnesota Comprehensive Test Score Level raw score ranges, see Appendix 12. The 

Levels are interpreted in the following manner (Minnesota state profile, 2000):

Level I Little evidence of knowledge or skills

Level II Partial knowledge or skills

Level III Solid academic performance

Level IV Superior performance

Minnesota’s goal is to have the majority of students score within Levels III and IV 

(GreatSchools.net, 2002). Children who score in Level I of the 3rd grade Minnesota 

Comprehensive Assessments qualify for Project Success formerly known as Title 1 

remedial education assistance. Remediation is offered to students who score in the Level 

I, whether or not the district receives Title 1 funding. Districts offer remedial services to 

children who score in Level II based on teacher recommendations and classroom 

performance. “Needing improvement” districts whose average MCA score is below 1420 

(within Level II), the state mean score, will be considered failing as a result of the No 

Child Left Behind Act of 2001, and must launch an improvement plan. High Standard 

measure what students should know, understand, and demonstrate at high levels of 

achievement. Students must work toward the high standards to graduate.
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Definition of Terms

Age at Screening: The child’s age in years and percentage of year to the closest month as 

the time of screening as recorded on the Minnesota Early Childhood Screening Summary 

sheet.

Age at School Start: The child’s age in years and percentage of year to the closest month 

at the time of Kindergarten entrance. The date of the child’s entrance into Kindergarten 

is recorded on child’s health record.

Behavior: The behaviors identified by the parent on the behavior portion of the self- 

report Health History and Family Factors (Appendix 9) at Early Childhood Screening: 

crying easily, angers easily, acts without thinking, habits (bedwetting, nailbiting, 

thumbsucking), breaks or destroys things, takes things that do not belong to them, 

restlessness, tires easily, overly active, overly fearful, irritable, moody, cruel to people or 

animals, withdrawn or overly aggressive, feeling easily hurt.

Behavior Composite: The sum of the negative behaviors identified by the parent on the 

behavior portion of the self-report Health History and Family Factors (Appendix 9) at 

Early Childhood Screening.

Chronic Health Conditions: Children with health conditions such as respiratory 

conditions, heart disease, musculo-skeletal diseases, central nervous system disorders, 

metabolic diseases, diabetes, epilepsy, and chronic digestive conditions reported by 

parents on the self-report Health History and Family Factors (Appendix 9) reviewed at 

Early Childhood Screening.

Developmental screening tools: Developmental screening is conducted using empirically 

validated instruments to screen students who may need a diagnostic assessment for
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developmental problems. In the preschool years, these instruments include cognitive, 

social/emotional, fine/gross motor, and speech/language assessment. The Minneapolis 

Preschool Screening Instrument (MPSI), administered at the time of Early Childhood 

Screening by a registered nurse trained in its administration, measures development in 

this study and includes cognitive, social/emotional, fine/gross motor, speech/language 

(Appendix 11). Other commonly used developmental screening tools are the Denver 

Developmental Screening Tool, the DIAL -R , and First Step (Minnesota Department of 

Children, Families and Learning, 2003).

Early Childhood Screening (ECS1: Targeting children between the ages of 3 -  4, ECS 

identifies and refers children with disabilities and those at high risk for developmental 

delay for mandated intervention. In Minnesota, ECS must include: developmental 

assessments (cognitive, social/emotional, fine/gross motor, speech/language), hearing and 

vision screening and referral, immunization review and referral, height and weight, 

identification of risk factors (psychosocial, behavioral, and family stress) that may 

influence learning, parent interview, and referrals for assessment, diagnosis, and 

treatment when indicated. Children are referred for further assessment based on cut-off 

scores (Appendix 14). If, based on a comprehensive assessment using diagnostic 

psychometric instruments, a child is determined to meet the state and federal criteria for 

developmental delay, interventions are provided.

Educational Achievement: The academic success earned by a child as measured by 

standardized tests and grade retention. This study uses the Minnesota Comprehensive 

Assessments Reading and Math Scores as a measure of educational achievement. In the 

MCA Reading tests, students are asked to read fiction and non-fiction passages, identify
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the main idea, repeat the story line in the correct order, define words used in the story, 

make inferences, and discriminate facts from opinion. In the MCA Math Assessment, 

students are asked to answer questions and solve problems in shape and space, 

measurement, chance and data, and number sense. Minnesota Comprehensive 

Assessments are administered to 3rd graders over four to five days in their elementary 

school classroom. An independent firm grades the MCA tests and results are reported to 

the Minnesota Department of Children Families and Learning (Department of 

Education).

Family Demographics: The parents’ age, education and marital status and family 

composition provided on the parent self-report Health History and Family Factors form 

(Appendix 9) and are reviewed at Early Childhood Screening.

Family Factors: The parent’s self-report to an open ended question regarding family 

stress and life event factors that may interfere with the child’s health or learning. Family 

factors are recorded on the Health History and Family Factors form (Appendix 9).

Gender: The child’s gender, male or female, as recorded on the Minnesota Early 

Childhood Screening Summary sheet (Appendix 10).

Grade retention: The child’s repeating Kindergarten, first grade, second grade, and / or 

third grade as recorded as entering data for 2 years consecutively for same grade on the 

child’s health record and six years transpiring between Kindergarten entry date and 4th 

grade entry date.

Hearing failure: Hearing measured by audiometer. The child’s hearing is measured at 

500 hertz frequency at 25 decibels, and 100, 2000, and 4000 hertz at 20 decibels. The 

child can pass with a 5 decibel increase required to hear a tone in one frequency. A

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Early childhood screening predictors of educational achievement - 66

second or subsequent increase in decibel in either ear for an additional frequency requires 

a rescreening. The child returns to be rescreened within a month. If the child requires an 

increase of 5 or more decibels in more than one tone upon rescreening, the child is 

referred to a primary care provider or audiologist for a professional hearing evaluation. 

Health: A state or quality of total physical, mental, and social well-being. A broader 

concept of health recognizes children and adults do not live in isolation. Rather they are 

members of multiple groups including family, peers, neighborhood, ethnic, cultural, 

recreational, and community (World Health Organization, 1996). A subject’s health is 

measured by parent answers to a review of systems checklist on the Health History and 

Family Factors form (Appendix IX) completed at the time of Early Childhood Screening. 

Summing all of the child’s health conditions and symptoms parents identified created a 

composite child health score.

Health History: A systems review of health conditions and symptoms listed by the parent 

on the self-report Health History and Family Factors form (Appendix IX), completed at 

the time of Early Childhood Screening.

Low achieving: Children with scores below the Level III (solid academic performance) 

on the MCA tests are considered to be low achieving. Students with scores in Level I 

show little evidence of knowledge or skills, and students in Level II have partial 

knowledge or skills.

School difficulty: Children with scores below the Level III (solid academic performance) 

on the MCA tests are considered to be experiencing school difficulty. Students with 

scores in Level I show little evidence of knowledge or skills, and students in Level II 

have partial knowledge or skills.
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Special Education Services: Interventions are provided to children and families eligible 

for mandated services whose current functioning differs significantly from their expected 

level of development (Lewis & Bear, 2000). Early Childhood Special Education Services 

may include direct services to the child, training related to the disability, and other 

services that address the following areas of learning: communication/language, play, 

cognitive, emotional development, health, gross motor, daily living skills, social 

interactions, and fine motor skills.

Vision referral: The vision screen for Minnesota Early Childhood Screening includes 

visual acuity measured using the HTOV test, the cover test, muscle balance, corneal 

reflection, and external exam. The HTOV visual acuity test uses four letters: H, O, T, 

and V. The test is administered at 10 feet. The child has one eye covered matches the 

letters presented on a placard they may hold. The child may miss one letter on a line to 

pass. Each eye must be able to read at the 10/20 line or better and there may not be a two 

line difference in acuity between eyes. For example, if a child’s vision in one eye is 

10/12.5 and 10/20 in the other eye, the child is referred even though the vision in each 

eye is within the passing range. Children are also referred to their primary care physician 

or ophthalmologist for any eye movement, displacement of the corneal reflection, and 

excessive squinting, watering or crusting of the eyes.

Data Analysis

The data were examined for accuracy, completeness and the presence of outliers 

using SPSS. Distributions were examined for normality and skewedness. There was a 

considerable amount of data missing in this study. The number of subjects excluded
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from the sample was high in an attempt to limit the number of cases with missing data.

All three screening tools, the Minnesota Screening Summary, the Health History and 

Family Factors Form, and the Minnesota Preschool Screening Inventory were required 

for inclusion in the study. If any of the dependent variable data (Minnesota 

Comprehensive Assessments) was missing, the subject was excluded. If more than 10% 

of the cases for a variable were missing, the variable was dropped from the analysis.

After cases were excluded for missing data, many variables lacked variation and were 

dropped from the analysis. Some of those variables were prominent in the literature 

review as influencing test scores, such as: race, adoption, foster family experience, single 

parent, Head Start, and individual illnesses and diseases.

In addition to the exclusion of subjects due to missing data, the instruments had 

missing data. The self-report instruments were four pages of small font and took a 

minimum of 45 minutes to complete. Many of the questions might be considered 

intrusive to parents. Possible reasons for not completing the forms are many: forgetting, 

overlooking a poorly place question, lack of time, unsure of the reason for or necessity of 

the information, not wanting parent personal information in child’s school files, not 

wanting to prejudice child’s teachers by giving information that reflects poorly on child 

or the family, literacy issues, and language issues.

Mean substitution was used for all missing continuous data, such as parent age, 

years of education, child’s age at developmental milestones, etc. This method of dealing 

with missing values is considered conservative and results in underestimating the 

variance. Missing data in nominal variables were handled by adding another category, 

missing data.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Early childhood screening predictors of educational achievement - 69

Composite scores were created by summing the number of positive answers to 

health, pregnancy, stress, behavior, and information questions on the Health History and 

Family Factors form. If a response within a category was missing, the response was not 

counted, and the sum of the remaining answers was recorded as the total. Since the 

majority of the questions on the form had a default answer of no, it was assumed that a 

substituting a non-response as “No” was appropriate. The bias would be in the direction 

of a lower composite score.

Descriptive statistics were used to examine the demographic, health, behavior, 

stress, and education variables. Multiple regression analysis was used to determine the 

relative amount of variance explained by the dependent variable: the Minnesota 

Comprehensive Assessment (MCA) test scores. Univariate analyses of the data were 

conducted to evaluate the relationship among the variables with the goal of reducing the 

number of variables to be entered in the final regression model. The relationship between 

educational achievement and categorical variables, such as gender and illness, are 

explored using t-tests to evaluate if educational achievement scores differ among 

categories. The relationship between the continuous variables, such as parent age, and 

age at screening, and the dependent variable, educational achievement, was measured 

using Pearson Correlation Coefficients. The study’s focus is on the ability to predict 

outcomes from data collected at ECS as opposed to the relative contribution of each 

variable. Therefore, the order of entry of the variables into the regression equation was 

not pertinent to the predictive results.

Several sources were used to determine minimum sample size assuming a 

maximum of 14 independent variables. Nunnally (1978) suggests 30 subjects per
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independent variable in regression analysis, in this case, 420 subjects. However, Cohen 

(1977) states three elements should be considered when determining sample size: effect 

size, significance level and desired power. A large effect of the independent variables on 

the dependent variables was not anticipated. A larger, rather than smaller sample size, 

should reflect the small effect predicted. A significance level of .05 is adequate. A 

power level of .90 would require an extremely large sample size (Munro, Visintainer, & 

Page, 1986). Using the table on page 211 of McLaughlin and Marascuilo (1990), 2992 

subjects would be required for .90 power and a .01 significance level. A power of .80 is 

considered good and was used for this study. The McLaughlin and Marascuilo (1990) 

table indicates 161 subjects are required for .80 power and .05 significance level. Green 

(1991) is of the opinion that most sample size formulas for multiple regression are too 

conservative. Green (1991) suggests computing the sample size using N >  50 + 8p, with 

p = the number of predictor variables. For this study, N> 50 + 8(14) = 162. This sample 

size of 367 subjects is between the Cohen’s (1977) conservative recommended sample 

size of 420 subjects and the Green (1991) and McLaughlin and Marscuilo (1990) sample 

size of 161 -  162. The sample size of 367 has a very high probability of finding 

significance at the .05 level with a power of .80 if one exists.
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CHAPTER4 

RESULTS

The results are organized into two sections: the descriptive statistics and the 

results of analyses for each research question. Prior to analysis, all variables were 

examined for accuracy of data, missing values, the fit between the distributions and 

assumptions of multivariate analysis. Frequency distributions were examined to 

determine the appropriateness of the data for further analysis.

Data analyses were conducted using t tests, Pearson’s r correlation coefficient and 

multiple regression. T tests were used to determine significant differences in educational 

achievement variables of standardized test scores between groups. Pearson r correlation 

coefficients were used for univariate analysis of relationships between the independent 

screening variables and the dependent variables. Multiple regression was used to 

determine the amount of variance the independent screening variables accounted for in 

the prediction of educational achievement variables on standardized test scores.

Comparison of sample to subjects excluded from analysis

A total of 655 students were enrolled in 3rd grade at the time of data collection. 

Students were excluded from the study if they were missing Early Childhood Screening 

data or missing either of the Minnesota Comprehensive Assessment Reading or Math 

Scores. Five hundred eighty nine (589) 3rd graders took the Math and 589 students took 

the Reading MCA, with 584 students taking both the Math and the Reading MCA tests. 

Of the 584 students who took both the Math and Reading MCA assessments, 217 

students were missing Early Childhood Screening data. A total of 288 3rd grade students
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were excluded from the analysis. The remaining 367 students are included in the 

analyses, having both Math and Reading MCA scores and Early Childhood Screening 

data.

The MCA scores of students who did not have Early Childhood Screening data 

were compared to those students who were included in subsequent analyses using the t 

test (Table 3).

Table 3. 3rd grade MCA scores of students included and excluded in the analyses

Variable n Mean P

Reading

Included 367 1574.88 .97

Excluded 222 1575.45

Math

Included 367 1591.01 .009

Excluded 222 1547.25

Composite

Included 367 3165.89 .17

Excluded 217 3126.41

The Reading MCA scores were virtually identical, with the subjects earning a 

1574.88 on average and the students excluded earning 1575.45. The Math scores differed 

by 44 points, with those in the study averaging 1591.01 and those excluded averaging
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1547.25. The difference between the subjects and the excluded students’ Math MCA 

scores is significant at p = .009. The MCA Composite scores of 3165.89 and 3126.41 

differed by 39 points, but the difference is not statistically significant.

Other differences existed between the two groups. There was insufficient 

variation on some variables to test empirically, but those differences between the students 

included in the study and those excluded (not taking the MCA or not screened prior to 

school entry) are worth noting. Only one student in the study was retained a grade, while 

3 students in the excluded group were retained. The number of students excluded from 

an individual school ranged from 37 to 66, with the percent of the student body excluded 

ranging from 40 -  49% (Table 4). More than half of the students receiving Early 

Childhood Special Education (ECSE) services were eliminated from analysis as they 

were already receiving services at the time of Early Childhood Screening. The children 

with disabilities that qualified them for Early Childhood Special Education had been 

referred for evaluation by a number of different sources: referred by their primary care 

provider; referred by the birthing center or neonatal intensive care unit; parent or 

grandparent referred, and a number of other avenues. Parents have the option to register 

their child for Early Childhood Screening, even if the child is already receiving services, 

but it is not required and some of the children are not physically or developmentally able 

to perform the screening activities. Nine percent of the students included in the study 

were assigned a Special Education category in 3 rd grade compared to 10% of the students 

excluded. However, the excluded student group had twice the number of students with 

Emotional Behavior Disorders (5 compared to 2), and had the only students who were 

categorized Mentally Impaired (2) and Traumatic Brain Injury (1). Of the students who
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remained in the study, 11 had Speech Impairments compared to 7 of the students who 

were excluded, accounting for the similar percentages of students with Special Education 

classifications. Eleven students in the excluded group were adopted compared to 3 in the 

study group, and two of the three children with foster care experience were excluded 

from the study. Thirty (30) non-white students were excluded from the study leaving 12 

in the analysis. There was virtually no difference in gender with 137 females and 133 

males excluded. On other demographic and health and behavior variables, the amount of 

missing data in the excluded group renders comparisons meaningless.

Descriptive statistics

In this section, school, family and child demographics are described.

There are six elementary schools in the study district (Table 4). Of the study 

participants, the smallest school had 14.4 percent of the subjects and the largest, 21.5 %.

Table 4. Distribution of elementary school enrollment

School Participants Percent of total school 
enrollment

Percent 
of sample

1 63 56% 17.2%

2 53 51% 14.4%

3 60 57% 16.3%

4 58 60% 15.8%

5 79 55% 21.5%

6 54 59% 14.7%
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The student and family demographics reflect the status of the family at the time of 

Early Childhood Screening. Demographics pertaining to the subjects are found in Table 

5. Of the 367 subjects in the sample, 53.3% were girls and 47.7% were boys. At the 

time of screening, approximately 38.6% and 44.4% of subjects were first bom or the 

youngest respectively. Sixty-two or 16.6% were middle children. It is not known how 

many of the youngest children may have been middle children at the time of 3rd grade 

testing due to subsequent sibling births.

As predicted, district records revealed the large majority of the 3rd grade subjects 

were Caucasian (92.6%), followed by Asian (2.2%), African American (0.8%), and 

Hispanic (0.3%). Race was not identified for 15 students. No multiple race designations 

are recorded, nor is the electronic student record designed to accept multiple race 

designations. The racial proportions in the sample are less racially representative than 

the state proportions for children between the ages of 5 -  9 (Minnesota Planning Agency, 

1999). The Minnesota racial distribution for children from 5 - 9  years is 89% Caucasian, 

4% African American, 4% Asian, and 2% each Native American and Hispanic. Three 

children were adopted and one had spent some time in foster families.

Family characteristics are described in Table 6. At the time of screening, twenty 

subjects were in single parent families with 15 parents not responding. Of the 342 

students with two parents, the form did not ask if both adults were the child’s natural 

parents. The item does not accurately reflect divorce or separation within the subject’s 

family, only that two parents are in the household. The number of parents who divorced 

or died in the time between screening and the 3rd grade MCA tests is not known.
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Table 5. Frequency of child characteristics

Variable n Frequency Percent

Gender 367 
Female 192 52.3%

Male 175 47.7%

Race

Caucasian 340 92.6%

Asian 8 2.2%

African-American 3 0.8%

Hispanic 1 0.3%

None Identified 15 4.1%

Family of origin

Adopted 3 0.8%

Foster history 1 0.3%

Birth order

First bom 142 38.6%

Middle 62 16.9%

Youngest 163 44.4%
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Table 6. Frequency of family characteristics

Variable n Frequency Percent

Household 367

Two parent 

Single parent 

Unknown 

Children in family

1 child

2 children

3 children

4 children 

5 - 1 2  children

Maternal employment 

Mother works 

Mother home full time 

Not known 

Language

English

German

Russian

Cambodian (Hmong?) 

None identified

342

20

5

28

206

98

24

11

154

198

15

345

2

1

1

18

94.5%

5.5%

1.4%

7.6%

56.1%

26.7%

6.5%

3.1%

42%

54%

4.1%

94.0%

0.5%

0.3%

0.3%

4.9%
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The students in the sample were predominantly English speakers at the time of 

screening, with only 4 parents reporting a language other than English spoken at home. It 

also is not known if the parents used two languages at home.

Table 7. Distribution of parent ages

Parent mean sd range missing % missing

Mother’s age 35.58 3.93 2 2 -5 3 74 20.2%

Father’s age 37.65 4.71 1 8 -5 0 77 21%

There was a wide variation in parent age within the subjects’ families (Table 7). 

Mother’s age ranged from 22 -  53 years and the father’s ranged from 1 8 -5 0  years. The 

mean age for mothers and fathers was 36 and 38 respectively. One record was recheck 

that documented a father’s age as 18 making him 14 years old at the time of the child’s 

birth. The form does not ask if a father is a step-father or biological father. No other 

biological parent was listed as having access to records or permission to pick child up at 

school, therefore, the entry was accepted at face value. Between 21 and 22% of the 

parents left this item blank on the Health History and Family Factors form.

Table 8 describes the level of parent education. This item was frequently 

omitted. Despite the possible bias in the missing data, the parents are a highly educated 

group with only one parent admitting to less than a high school education. Fifty-eight 

percent of the mothers and 59% of the fathers have some college education. Over 40% of
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the mothers and fewer than 40% of the fathers have a college degree as their highest level 

of education. Thirteen percent of the mothers and 20% of the fathers have education 

beyond college.

Table 8. Frequency of highest level of parent education attained

Parent n percent

Mother

9 -  11th grade 1

High school diploma or GED 31 

Some college 55

College degree 156

Post baccalaureate 42

Post masters or professional 6

No response 78

Father

High school diploma or GED 26

Some college 

College degree 

Post baccalaureate

43

144

52

Post masters or professional 20

No response 81

0.3%

8.4%

13.3%

42.5%

14.5%

1.6%

21.3%

7.1%

11.7%

39.2%

14.5%

5.4%

22 . 1%
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The early childhood program enrollment distribution can be found in Table 9. 

Because this item’s default response is a “no”, there are no missing values. Thirty-seven 

percent of the sample responded that the child had been or was currently in full or part- 

time day care, and 62.7% had not attended daycare. The discrepancy between the 

number of children whose mothers work (154) and the number of children in daycare 

(137) may reflect children cared for by relatives, mothers working from home, and 

mothers working off-shift and off days from fathers. Only one child had been enrolled in 

Head Start during their preschool years at the time of screening, a reflection of the lack of 

a Head Start program in this geographic area. The number of children who were enrolled 

in Head Start and moved to the district after early childhood screening is not known. 

Seventy-two percent of children had attended preschool at some point prior to, or at the 

same time as, Early Childhood Screening. Many children attended both day-care, and 

preschool, but it is not known if it was concurrent. It is also not known how many 

additional children attended preschool in the year between Early Childhood Screening 

and school entry. One hundred seventy-three students attended 37 different preschools 

and 90 students attended preschools that were either unidentified or out of the region. 

Quality, intensity, and duration of the preschool experience is not known.

No information is collected on what constitutes “Other Early Childhood 

Programs” (Table 9). Thirty-six students were reported to be in “other” programs. Seven 

students, or 1.9%, received services through Early Childhood Special Education and 

participated in screening. Many children enrolled in Early Childhood Special Education 

between the ages of 0 -  3 years are not screened for development, vision and hearing 

with instruments appropriate for older children. At 3 -  5 years of age, they are
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Table 9. Frequency of early childhood experiences

Program n percent

Daycare

Daycare 137 37.3%

No daycare 230 62.7%

Head Start

Head Start 1 0.3%

No Head Start 366 99.7%

Preschool

Preschool 263 71.7%

No preschool 104 28.3%

Other Program

Program 36 9.8%

No Program 331 90.2%

Special Needs

Special Needs 7 1.9%

No special needs 360 98.1%
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Table 10. Health care access

Frequency Percent

Physician

Primary provider 353 96.2%
No primary provider 14 3.8%

Dentist

Primary provider 317 86.4%
No primary provider 50 13.6%

Immunization

Up-to-date 335 91.3%
Incomplete 12 3.3%
None recorded 15 4.1%
Conscientious objector 5 1.4%

Health Insurance

Insured 354 96.5%
Uninsured 10 2.7%
No response 3 0.8%
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invited to participate in screening. Early Childhood Special Education children who 

attend screening are usually the less physically and mentally impaired, yet qualify for 

Special Education services in at least one domain.

The subjects reported access to health care (Table 10). Ninety-six percent of the 

families reported the name of the child’s primary care provider and 86% reported the 

child’s dentist’s name. Ninety-seven percent of the families reported the child was 

covered by health insurance. Some families volunteered that the subject was insured 

through MinnesotaCare, a state subsidized health insurance program. Ninety-one percent 

of the parents reported immunizations were up-to-date. Most families filled in the dates 

of each vaccine, but some families simply reported that the immunizations were “up-to- 

date” and that notation was accepted by the school district. At the time of Kindergarten 

enrollment, families must supply the dates of vaccination.

The Health History and Family Factors form asked about the mother’s pregnancy 

and birth history for the subject. If someone other than the mother (child care provider, 

grandmother, father) accompanied the children to screening, the pregnancy and birth 

information was often vague, and the caregiver often could not respond to follow-up 

questions. Many women had more than one pregnancy/birth problem or complication. 

The first section of Table 11 represents questions that were listed on the Health History 

form. The second section includes answers volunteered or responses to the screeners’ 

follow-up questions. Nineteen mothers checked the item, “There were difficulties during 

labor or delivery”, yet were not asked follow-up questions or the replies were not 

documented. When parents were asked to elaborate, the responses were as benign as
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slight jaundice and as serious as Group B strept and small for gestational age. It is 

unclear what the 19 cases of “Difficulties at birth” represent as risks to development

Table 11. Pregnancy and birth history adverse events or problems

Problem -  forced answers Frequency Percent

C-Section 20 5.4%

Difficulties at birth 19 5.2%

Toxemia 19 5.2%

Gestational diabetes 10 2.7%

Not discharged with mother 11 3.0%

Bleeding 11 2.3%

Preterm labor 9 2.50%

Anemia 6 1.6%

Placenta Previa 5 1.4%

Infections/flu 8 2.2%

Pregnancy -  spontaneous answers

Premature 4 1.1%

Meconium staining 5 1.4%

Twins 4 1.1%

Depression 3 0.8%

Hyperemesis 4 1.1%
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and learning. Many pregnancy and birth situations were mentioned once: small for 

gestational age, leaking amniotic fluid, hiatal hernia (not designated as mother’s or 

child’s), breech, respiratory distress syndrome, hypoglycemia (infant), post-mature 

greater than 2 weeks, hypothyroidism (infant), epilepsy medication, Group B strept, 

maternal chemotherapy and appendectomy.

Table 12 shows the number of women who admitted to substance use during 

pregnancy. All mothers denied using street drugs or smoking cigarettes. Fourteen 

women, or 3.8%, admitted to ingesting alcohol while pregnant.

Table 12. Substance use reported during pregnancy

Substance n Frequency Percent

Cigarettes 0 0.0%

Alcohol 14 3.8%

Drugs (street) 0 0.0%

A pregnancy composite was created to quantify the number of pregnancy and 

delivery related issues pertaining to the subject (Table 13). Sixty-three percent of the 

parents reported an uneventful birth history. Twenty-six percent and 8 percent reported 

one and two pregnancy or labor issues. Eleven percent identified 3-4 birth issues. 

Table 14 illustrates the distribution of diseases in the early childhood period prior to 

screening. The highest reported incidence was chickenpox (46.6%), followed by strept 

infections (19.2%), pneumonia/RSV (7.4%), and fever greater than 104° for 2 days
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Table 13. Frequency of pregnancy / birth items identified

Number of pregnancy / birth items Frequency Percent

None 234 63.8%

One 96 26.2%

Two 29 7.9%

Three 5 9.3%

Four 3 1.4%

(2.5%). Fewer than 5 parents volunteered their children had suffered DPT reactions, 

croup, seizures, asthma, pertussis, kidney reflux, or severe urinary tract infections. Many 

health problems were mentioned once, ranging from the severe to minor: diabetes, 

hernia, vocal cord nodules, undescended testicles, rubella, tics, open heart surgery 

(anomaly not identified), unilateral blindness, alopecia, vasculitis, and tonsil/adenoid 

removal. One child suffered apnea at 5 days of age of unknown etiology for greater than 

5 minutes, was administered CPR, and transported via paramedics to intensive care.

Eight percent of the children had allergies to drugs and two had bee sting allergies (Table 

14). One child had anaphylactic food allergies at the time of screening.

The information about injuries is confusing (Table 16) due to the item design.

One item asked about bones, sprains or stitches, and a separate item for fractures. The 

frequency breakdown is not known for stitches, sprains or bone injuries. Six parents
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Table 14. Frequency of early childhood diseases reported

n Frequency Percent

Diseases -  forced choice

Chickenpox 171 46.6%

Strept 71 19.2%

Pneumonia/RSV 27 7.4%

Fever of > 104 9 2.5%

Meningitis 1 0.3%

Diseases -  spontaneous

DPT reaction 3 .8%

Croup -  hospitalized 4 1.1%

Seizures 4 1.1%

Asthma 2 0.5%

Table 15. Frequency of allergies reported

Type Frequency Percent

Drug 29 7.9%

Bee sting 2 0.5%

Food 1 0.3%
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Table 16. Frequency of injuries reported

Type Frequency Percent

Broken bone/stitches 53 14.4%

Fractures 13 3.5%

Poison 6 1.6%

Table 17. Frequency of special health care needs reported

Type Frequency Percent

Ears 18 4.9%

Speech 3 0.8%

Orthopedic problems 3 0.8%

reported that their child had been poisoned. No follow-up responses were noted on the 

screening form as to substance ingested or the severity of the poisoning.

Parents were asked if  their children had any special health care needs (Table 17). 

Eighteen reported ear problems, three reported speech or orthopedic problems, and two 

reported asthma. Special needs mentioned once each were: bleeding disorder, small size, 

cleft lip, head injury, chronic sinusitis, multiple congenital anomalies, and anemia.

The child’s developmental history was elicited (Table 18). Only one parent stated 

their child was not developing like other children, and only two that their child was not
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growing out of shoes. Parent recall of developmental milestones was limited and often 

implausible. Some milestones, such as walking, were more salient than others.

Table 18. Growth - reported age in months when developmental milestone achieved

Milestone mean sd range percent missing

Babble 3.0 1.53 0 .5 -9 37%

Sit 5.9 1.33 1 .0 -18 26%

Stand 9.8 1.88 4 - 2 4 24%

Walk 12.1 2.25 8 - 2 4 12%

Sentences 21.8 5.74 2 - 4 2 30%

Toilet-trained 31.7 6.16 1 2 -4 8 11%

Table 19. Frequency of skin problems reported

Type Frequency Percent

Rashes 36 10.1%

Bruising 6 1.9%

Lumps 1 0.3%

The child’s symptom history is divided into systems (Tables 19 -  27). The 

default on the Health History and Family Factors form is a “no” response. Any omission,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Early childhood screening predictors of educational achievement - 90

deliberate or accidental, is recorded as a “no”. It is necessary to check off each item that 

represents a symptom or a health problem the child experienced.

Table 20. Frequency of head injuries reported

Type Frequency Percent

Head injuries 7 1.9%

Unconsciousness 0 0.0%

Headaches 8 2.2%

Thirty-two percent of the subjects had problems with their ears in the past and 

10% continued to have problems (Table 19). Thirteen percent reported having pressure 

equalizing tubes (PE tubes) inserted for chronic otitis media and middle ear effusion.

Ten percent of the subjects were reported to have 6 - 1 0  colds per year, with 

approximately 8% having severe coughing and wheezing with colds (Table 22). Sixteen 

subjects or 4.4% have a heart murmur, but parents did not check heart problems or 

cyanosis (Table 23). Fewer than 3% of the subjects reported gastrointestinal problems 

(Table 24). Approximately 4% of subjects complained of long bone pain or have had 

broken bones (Table 26), and only 3 subjects had a seizure or a seizure disorder (Table 

27). Thirty-seven or 10.1% of parents report their child still wet the bed at night (Table 

25), which is developmentally normal for ages 3 - 5  (MayoClinic.com, 2002), and the 

item is used to prompt parent education.

A child health composite was created to quantify the number of early childhood 

illnesses identified as well as items identified on the systems review (Table 28). Thirty-
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Table 21. Frequency of eyes, ears, nose and throat problems

Type Frequency Percent

Eye
Eye problems 4 1.1%
Eyes cross 4 1.1%
Eyeglasses 6 1.9%
Eye concerns 18 4.9%

Ear

Problems 2 - 3  /year 117 31.9%
Earache w/i 6 mos. 37 10.1%
Hearing trouble 8 2.2%
PE tubes 47 12.8%

Nose

Nosebleeds 13 3.5%

Throat

Throat infections 24 6.5%
Swollen glands 5 1.4%

five percent of the subjects’ parents identified no childhood illnesses or health items on 

the systems review. Twenty-nine percent cited one health item, 18% cited two, and 8% 

cited three, and 5% reported four health items or childhood illnesses. Fourteen, or 2% 

of the subjects’ parents reported between 5 - 1 1  childhood illnesses or health items.

Several items screened for risk of lead exposure (Table 29). Ten percent of the 

subjects live in homes built prior to 1950. With 7 subjects each living near or playing 

near traffic or a lead-related industry. Three subjects live with a family member exposed 

to lead in their occupation.
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Table 22. Frequency of Respiratory problems reported

Frequency Percent

Colds 6 -  10 / year 35 9.5%

Cough with colds 25 6.8%

Trouble recovering 19 5.2%

Short of breath / wheeze 30 8.2%

Tuberculosis exposure 0 0.0%

Table 23. Frequency of Cardiac problems reported

Frequency Percent

Blue hands and fingers 0 0%

Murmur 16 4.4%

Heart trouble 0 0%

Tire easily 1 0.3%
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Table 24. Frequency of Gastrointestinal problems reported

Frequency Percent

Vomits frequently 0 0.0%

Stomach aches 8 2.2%

Food disagrees 2 0.5%

Diarrhea 1 0.3%

Bloody stools 0 0.0%

Constipation 10 2.7%

Anal itching 1 0.3%

Table 25. Frequency of Urinary / Renal problems reported

Frequency Percent

Bedwetting 37 10.1%

Day wetting 1 0.3%

Infections 12 3.3%
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Table 26. Frequency of Skeletal problems reported

Frequency Percent

Pain 15 4.1%

Limp 4 1.1%

Broken bones 14 3.8%

Table 27. Frequency of Neuromuscular problem reported

Frequency Percent

Balance 0 0.0%

Movement 0 0.0%

Seizures 3 0.8%

Weakness 0 0.0%

Staring 0 0.0%

Falling 1 0.3%

Clumsy 2 0.5%
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Table 28. Frequency of subject’s total number of child health items reported by parent

Number of health items Frequency Percent

None 129 35.1%

One 105 28.6%

Two 65 17.7%

Three 31 8.4%

Four 18 4.9%

Five -  Eleven 14 2.2%

Table 29. Frequency of lead exposure risks reported

Frequency Percent

Chews unusual items 0 0.0%

Sibling with lead toxicity 0 0.0%

House built <1950 35 9.8%

Lives near traffic / industry 7 1.9%

Industry employee in home 3 0.8%

Play near traffic / industry 7 1.9%

Folk medicines 3 0.8%
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Parents reported a wide variety of behaviors on a checklist as part of the Health History 

and Family Factors form (Table 30). Twenty-two percent of the subjects were reported 

to have their feelings easily hurt. Approximately 10% of parents indicated their children 

anger easily and act without thinking. Crying easily, thumbsucking, fearfulness, 

becoming over excited, and not asking for help when frustrated were reported by 7 -  8% 

of parents. Between 3 -  6%  of the subjects were reported to wet the bed, not follow adult 

directions, overactive, not use imagination with play, take things, not play well with 

others, break things, not happy or playful, and moody. Although amounting to less than 

1%, it is noteworthy that two children were reported to be cruel to animals or other 

children. Thirteen percent, or 49 parents did not respond to whether the child’s feelings 

were easily hurt, the only item within the behaviors listed that did not have “No” for a 

default answer.

A composite score was constructed for the number of behaviors identified by the 

parent (Table 31). Forty-one percent of parents reported none of the behaviors listed in 

their child. Twenty-five percent reported one behavior, 16% reported two, and 9% 

reported three behaviors. Eight percent of the parents identified between 4 - 9  behaviors 

on the checklist in their child.

Family Health History responses reveal a wide variety of ailments among family 

members (Table 32). The Health History form does not ask for the relationship of the 

person with the ailment and most screeners did not clarify the family member afflicted. 

Forty-two percent reported allergies and 20% reported asthma in the family. Also 

showing a high incidence were cancer (29.2%), high blood pressure (23.4%), heart 

disease (16.9%), and diabetes (17.2%). Differentiation between Type I or Type II
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Table 30. Frequency of behaviors reported

Frequency Percent

Cry easily /often 

Anger easily 

Overly excited 

Follow adult directions (-) 

Act without thinking 

Imagination in play (-) 

Breaks things 

Habits

Bedwetting

Thumbsucking

Nailbiting 

Takes things 

Help when frustrated (-) 

Plays well with others (-) 

Can be soothed (-)

Plays independently (-)

Restless

Tired

Overactive

Fearful

26 7.1%

36 10.4%

28 7.6%

11 3.0%

40 10.9%

14 3.8%

10 2.7%

16 4.4%

28 7.6%

9 2.5%

17 4.6%

28 7.6%

16 4.4%

11 2.7%

9 2.5%

9 2.5%

2 0.5%

21 5.7%

29 7.9%
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Happy and playful (-) 14 3.8%

Irritable 7 1.9%

Moody 14 3.8%

Cruel to animals or others 2 0.5%

Withdrawn / aggressive 2 0.5%

Feelings hurt easily 81 22.0%

Items marked (-) are reverse scored items

Table 31. Frequency of subject’s total number of behaviors reported by parent

Number of behaviors Frequency Percent

None 150 40.9%

One 93 25.3%

Two 60 16.3%

Three 34 9.3%

Four 8 2.2%

Five 9 2.5%

Six 5 1.4%

Seven 2 0.5%

Eight 3 0.8%

Nine 2 0.5%
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Table 32. Family health history conditions reported

Frequency Percent

Allergies 154 42.0%

Asthma 72 19.6%

Cancer 107 29.2%

Cleft lip/palate 10 2.7%

Reading problems 14 3.8%

Growth 5 1.4%

Eye 23 6.3%

Diabetes 63 17.2%

Epilepsy 8 2.2%

Heart 62 16.9%

Deafness 12 3.3%

Muscular dystrophy 0 0.0%

High blood pressure 86 23.4%

Mental disorder 15 4.1%

Mental retardation 6 1.6%

Rheumatic fever 7 1.9%

Tuberculosis 1 0.3%

Cystic Fibrosis 1 0.3%

Other family diseases 10 2.7%

Sickle cell 0 0.0%
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Thalassemia 0.32%

Other blood disorder 24 6.5%

Same disorder in family 31 8.4%

Developmental delays 19 5.2%

diabetes was not recorded. Reading problems within the family were recorded by 3.8% 

of parents at the time of screening. More than 8% of parents reported that a physical or 

mental health problem occurred in the family and 7% reported “Another blood disorder” 

in the family, yet the screening nurse rarely followed-up and documented the problem or 

disorder. Approximately 5% of families reported that at least one member of the family 

had a developmental delay.

Two items on the Health History and Family Factors form were open-ended 

questions if the parent had any concerns about their child, or concerns about growth, or 

preparation for school. Responses from both items were combined for analysis.

Twenty-five different concerns were cited. Seven parents were concerned with their 

child having late summer birthdays. Four parents were concerned their child did not 

know letters and numbers and three each cited the child not being toilet trained, not 

prepared for school, or attention deficit/hyperactivity. Problems mentioned once or twice 

each were: developmental delay, shyness, anger/tantrums, breath holding until 

unconsciousness, easily upset/frustrated, low self confidence, clumsy, long attention 

span/refuses to transition, walks on toes, poor fine motor skills, growth, and a concern the 

child will be tracked in special education. Two parents wanted their child to start a year 

early. Others were concerned about school schedules, meshing with daycare and single
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parent struggles. Seven parents were concerned about the child’s speech and two were 

concerned about hearing.

Life stress events are a way of life for this group (Table 33). Responding to an 

open question, 25.3% reported one stressful event in the recent past, 3.8% reported two, 

and 2.2% reported three events (Table 34). Ten percent of the families reported 

relocating and 11 % reported a new sibling bom recently. Marital issues included

Table 33. Stress events reported

Frequency Percent

New sibling 41 11.2%

Relocation 36 9.8%

Marital issues 16 4.4%

Relative dies 10 2.8%

Parent or sibling seriously ill 5 1.4%

Non-custody parent moves 3 0.8%

Grandparent ill 3 0.8%

Parent returns to work 2 0.5%

Father changes job 2 0.5%

Sibling died 2 0.5%

divorce, separation, or remarriage (4.4%), with three non-custodial parents moving out of 

state. Two parents returned to work after a period of unemployment or changed jobs.
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Ten or 2.8% reported a family member other than a parent or sibling dying, three had ill 

grandparents, and another five had a parent or sibling who was seriously ill. Other 

stressful events mentioned once or twice were: death of a parent, stillborn sibling, 

marital problems, mother quits work, financial concerns, parent travel, daycare in home, 

subject was in a serious car accident, a new au pair every year, conflict with step-parent,

4 children under 4 years of age, and no longer living with half siblings.

Table 34. Frequency of subject’s total number of stress events reported by parent

Number of events Frequency Percent

One 93 25.3% .

Two 14 3.8%

Three 8 2.2%

In an open-ended question, parents were asked how they coped with stresses of 

raising children (Table 35). Twenty-four percent of parents did not respond to this 

question. Only 23 parents (6.3%) did not mention people in their network as resources 

when they had problems coping. Another 6.3% percent of parents cited three sources of 

support and advice. Ten parents had sought the help of a child psychologist for their 

children under age 5. Other coping sources included: praying (1.1%), Early Childhood 

Family Education classes (1.9%), parenting books (3.0%), and taking a break (3.8%). 

Mentioned once or twice were: ask child care provider, exercise, ordering kids to help,
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withdrawing, yelling, attending a parent support group, or going to work.

Table 35. Frequency of total number of coping resources reported by parent

Frequency Percent

No friends or family 23 6.3%

Friends, family, others 
No response 88 24.0%
One source 110 30.0%%
Two sources 123 33.5%
Three or more sources 23 6.3%

Child psychologist 10 2.7%

Child development books 11 3.0%

Early Childhood Family Ed 7 1.9%

Pray 4 1.1%

Take a break 14 3.8%

Parents were asked if they would like information about community and school 

district resources or assistance on a forced item checklist (Table 36). Most parents 

(11.7%) were interested in community recreational programs. Other parents (5.7%) 

requested information about meeting other parents. Parenting classes and childcare 

resources were sought by 5- 6%  of parents. Four families requested help with personal or 

family problems and three or fewer people mentioned clothing food, clothing, housing or 

public assistance needs. Nine people, or 2.5%, needed transportation.
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A composite score of information needs reveals 81% of parents in the sample had 

no information needs regarding community resources. Twelve percent had one 

information request, and 6% had two. Three sets of parents needed information in 3 -  6 

areas.

Table 36. Frequency of district and community resources needs reported by parent

Frequency Percent

Meeting other parents 21 5.7%

Parenting classes/problems 17 4.6%

Personal or family problems 4 1.1%

Childcare 21 5.7%

Recreation 43 11.7%

Adult education 0 0.0%

Transportation 9 2.5%

Housing 1 0.3%

Clothing 1 0.3%

Employment 1 0.3%

Public Assistance 1 0.3%

Health care 0 0.0%
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Table 37. Frequency of total number of information needs reported by parent

Number of needs Frequency Percent

None 298 81.4%

One 44 12.0%

Two 21 5.7%

Three 1 0.3%

Four 1 0.3%

Five 0 0.0%

Six 1 0.3%

Descriptive statistics of developmental screening

The Minneapolis Preschool Inventory was administered during Early Childhood 

Screening to each of the 367 subjects. The average score was 46.28 of a possible 50 

points (Table 38). The range spanned from 1 -5 0  points, with a median score of 47. 

Thus, half of all children screening for development using the MPSI from ages 3 -  6 in 

this school district in third grade scored 47 points or higher. In order to compare the 

scores across the children’s’ ages, each score was standardized by dividing the actual 

score by the cutoff score for referral at each age level (See Appendix 14). Since only 4 

children were referred for developmental assessment based on a MPSI score below their 

age cutoff, all but 4 of the adjusted scores were greater than 1, or 100% of cutoff score.
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Table 38. Mean, standard deviation, range: Minneapolis Preschool Screening Inventory

Test mean sd range

MPSI 46.28 4.5 1 -5 0

Adjusted MPSI 1.43 0.20 0 .0 4 - 1.79

Table 39 illustrates the child’s age at screening. The tool is designed and valid for 

children between the ages of 3 -  6 years. The optimum screening age is 4 years of age, 

old enough to cooperate on the vision and hearing, and young enough to allow time for 

interventions should a developmental issue be identified. The average age at screening of 

the subjects in this study was 4.4 years, or approximately, 4 years, 3 months. The age at 

screening ranged from 3.11 (3 years, two months) to 5.91 (5 years 11 months).

Table 39. Mean subject’s age at screening

mean sd range

Age 4.40 0.44 3.11-5.91

The subject’s age at school entry is located in Table 40. The mean of age at 

school entry is 5 years, 6 % months. The range of ages is 4 years, 11 months -  6 years,

10 months. Minnesota requires students to be 5 years of age on the first day of school, in
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this cohort, September 3, 1997. Parents of children who have their 5th birthday in 

September must petition to have their child admitted.

Table 40. Mean subject’s age at school entry

mean sd range

Age 5.56 0.38 4.91-6.83

Table 41. Mean absences per grade

mean sd range Missing

Kindergarten 5.28 4.05 0 - 2 3 26

Grade 1 6.38 4.55 0 -2 5 11

Grade 2 5.69 4.77 0 -3 1 4

Grade 3 6.25 4.61 0 -3 1 .5 0

Absences were obtained from the district electronic record and were computed for 

each grade (Table 41). All absences were counted, both excused and unexcused and half 

days were counted as 0.5 absence. Absences range from 0 -  31.5 for all 4 grades, with 

the average number of days missed per year ranging between 5 - 6  days. The greater 

amount of missing data in the Kindergarten enrollment is partly attributable to the lack of
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full day Kindergarten in this school district. Many parents who desire a full day 

Kindergarten program send their children to private Kindergarten.

Table 42. Vision, hearing, MPSI, and speech preschool screening frequencies

Pass / Fail Screening Frequency Percent

Vision
Pass 352 95.9%
Fail 10 2.8%
Missing 5 1.4%

Hearing
Pass 331 90.2% .
Fail 31 8.4%
Missing 5 1.4%

MPSI
Pass 363 98.9%
Refer 4 1.1%

Speech language
Pass 347 91.6%
Refer 20 5.4%

MPSI = Minneapolis Preschool Screening Inventory

Table 42 describes the number of subjects who took each component of Early 

Childhood Screening and the number who passed or failed/referred. If a child does not 

pass a component, the child must be referred for further evaluation. Vision and hearing 

screening requires the child to both understand and to cooperate with the instructions.
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The missing data reflects subjects who did not complete the vision and hearing screening, 

yet did complete all other aspects of Early Childhood Screening (ECS). Children who do 

not complete hearing and vision screening at ECS are invited to return at another time or 

asked to have their primary health care provider screen them. Thirty-one subjects were 

referred for a professional hearing evaluation, and 10 children were referred to their 

health care provider for a vision exam. Twenty students were referred to the school 

district speech therapist for further evaluation.

Table 43. Frequencies, means and range of Minnesota Comprehensive Achievement 
Tests

Test n percent mean sd range

MCA reading 1574.88 173.61 930-2050

Level I 19 5.2

Level II 93 25.3

Level III 158 43.1

Level IV 97 26.4

MCA math 1591.01 191.74 150-2120

Level I 6 1.6

Level II 90 24.5

Level III 191 52.0

Level IV 80 21.8

MCA composite 3165.89 320.91 1780-4010
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Minnesota Comprehensive Assessment Tests

Table 43 contains the descriptive statistics for the Minnesota Comprehensive 

Assessment Reading, Math and Composite scores. The mean MCA Reading score was 

1575 with a median of 1570. The range of scores was 930 to 2050. The state mean 

reading score is 1420. The mean MCA Math 1591.01 compared to a state mean of 1420. 

The median score was 1590. The range of scores was 150-2120. The MCA Composite 

score is the sum of the Reading and Math score.
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Results of Analyses

The following section contains each research question, the analysis, and the

results.

Question 1: What proportion of children are identified as low achieving by grade 3?

Children who score in Level I and Level II of the Minnesota Comprehensive 

Assessment tests are considered “low achieving”. Level III on the MCA tests is 

considered solid academic performance. Students with scores in Level I show little 

evidence of knowledge or skills, and students in Level II have partial knowledge or skills. 

Remediation is offered to students who score in Level I. Many school districts evaluate 

offering special services based on teacher recommendations and classroom performance 

for children in both the first and second levels, or for students who score approximately

thbelow the 50 percentile of the student scores for the entire state. School districts whose 

average MCA score is just below the state mean score of 1420 are considered “needing 

improvement” and must initiate district level interventions and corrective actions. In 

addition, when reporting results, Minnesota Department of Children, Families and 

Learning points to changes the number of students performing in all levels as indicators 

of improvement or slippage (James Walsh, personal communication, July 5, 2002).

Relatively few subjects scored in Level I in MCA Reading and Math tests (Table 

44). Only 5.2% of subjects are in the Level I for Reading with 1.6% of subjects scoring in 

the Level I for Math. When subjects who scores are within Level I and II are counted, 

the percentages rise to 30.5% for Reading and 26.6% for Math. Seventeen percent (17%) 

of subjects score within Levels I and II in both Reading and Math. Eighty subjects
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scored below Level III in one of the two tests, with an additional 64 scoring below Level 

III in both tests, to total 144 subjects below Level III in at least one test. Therefore, 144 

students are low achieving, or 39% of the subjects.

The answer to Question 1 is that the proportion of children in the study identified 

as “low achieving” by grade 3 is 39%.

Table 44. Frequencies in Levels I and II in Reading and Math MCA scores

Level I Percent Level I and II Percent

MCA Reading 19 5.2% 111 30.5%

MCA Math 6 1.6% 96 26.6%

Math and Reading 64 17.0%

Only one child in the third grade sample had been retained, or held back a grade 

since entering this district. This child scored 1340 in reading, a Level II score.

Therefore, the proportion of students who are low achieving in 3rd grade is unchanged 

when considering grade retention, and is 39%.

Question 2: What proportion of children who did not qualify for Special Education at the 

time of ECS are identified as low achieving by grade 3?

Children who were enrolled in Early Childhood Special Education and received 

services prior to school entry were removed and the number of subjects experiencing 

school difficulty, or scored within the Levels I and II on the MCA tests were calculated.
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Table 45. Number of subjects who did not receive Special Education services prior to 
school entry who scored in the Levels I and II in Reading and Math

Test Level I Percent Levels I and II Percent

MCA Reading 18 5.0% 110 30.6%

MCA Math 5 1.4% 93 25.8%

Math and Reading 63 17.1%

The recalculated proportions low achieving students, removing subjects enrolled 

in Early Childhood Special Education prior to school entry are found in Table 45. Four 

subjects received Early Childhood Special Education (ECSE), but only one subject 

scored below Level III on the MCA Reading and one below Level II on the MCA Math. 

These two ECSE subjects are the same two subjects who scored below the cutoff for the 

Minneapolis Preschool Inventory and scored below Level III, yet they were already 

enrolled in Early Childhood Special Education at the time of screening. The other two 

students who scored below the cutoff for their age on the MPSI and were referred for 

further evaluation scored in Level III in both Reading and Math. There was no record of 

either of these students receiving Special Education Services from this school district. 

Eighteen, or 5% of students scored in the Level I, only 1 fewer than the total before Early 

Childhood Special Education recipients were deleted.

After eliminating the students who were identified as receiving Early Childhood 

Special Education services from the subjects who were low achieving, 142 or 39% scored 

below Level III in at least one of the two MCA tests. Therefore the answer to Question
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two, the proportion of students who were not identified as qualifying for Early Childhood 

Special Education who are low achieving in grade 3, is 39%.

Question 3: Are there differences in achievement tests means by gender, family 

variables, and chronic health conditions?

Table 46 illustrates the differences in gender, daycare and preschool experiences 

on the MCA scores. There was significant difference between genders on the subject’s 

MCA Reading scores, with girls scoring a mean of 1596 compared to the male mean of 

1551, a 44 point difference. The females scoring significantly higher (p = .013) than the 

males on the MCA Reading tests, but there was no significant difference in Math (female 

= 1588, male = 1593) or Composite MCA scores (female = 3182, male = 3118).

There were also significant differences in MCA scores on previous exposure to 

daycare and preschool (Table 46). Subjects who had attended daycare had significantly 

lower MCA Reading (p = .005) scores than students who did not attend daycare, with the 

mean scores differing by 52 points. The differences in the MCA reading and math means 

approached significance when comparing students who did or did not attend preschool. 

However, when the comparing differences on composite scores means, preschool 

students scored 77 points higher, significant at p = .038.

Table 47 contains the comparisons of MCA scores for children with and without 

chronic health problems. No significant differences were found between groups on MCA 

Reading, Math or Composite scores. Breaking down the MCA scores for specific 

chronic health problems does not yield enough subjects for statistical comparisons.
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Table 46. Gender differences in 3rd grade Minnesota Comprehensive Assessments 
Reading, Math and Composite Scores

Variable n Mean SD P

Reading
Female 192 1596 173.8 p .013
Male 175 1551 170.9

No Daycare 137 1594 11.5 p .005
Daycare 230 1542 14.4

No Preschool 104 1548 163.7 p .058
Preschool 263 1586 176.5

Math
Female 192 1588 172.2 p .788
Male 175 1593 211.6

No Daycare 137 1605 11.4 p .072
Daycare 230 1568 18.7

No Preschool 104 1563 179.4 p .078
Preschool 263 1602 195.6

Composite
Female 192 3182 325.3 p .240
Male 175 3118 347.5

No Daycare 137 3200 28.6 p .010
Daycare 230 3110 20.3

No Preschool 104 3111 313.7 p .038
Preschool 263 3188 321.7
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Table 47. Chronic Health: Differences in 3rd grade Minnesota Comprehensive 
Assessments Reading, Math and Composite Scores

Variable n Mean SD P

Reading
Chronic 25 1555.6 133.0 p .57
None 342 1576.3 176.3

Math
Chronic 25 1556.4 146.5 p .35
None 342 1593.5 194.6

Composite
Chronic 25 3112.0 243.6 p .38
None 342 3169.8 325.8

Of the 367 subjects, twelve were minority (Asian = 8, African-American = 3, 

Hispanic = 1), 15 had missing race data, and 340 were Caucasian. The number of 

subjects in the minority category was too small to compare empirically. There were also 

too few single parent families (20) to test for differences in the subjects scores from two 

parent families.

The answer to Question 3 is: The significant difference demonstrated between 

groups on gender, preschool experiences or chronic health issues was: females 

performed significantly higher (p = .013) on the MCA Reading test that did males, 

subjects who did not attend daycare scored higher on the MCA Reading test (p = .005) 

than those who had daycare experience, subjects with preschool experience performed 

higher on MCA Composite scores than students who did not attend preschool (p =.038). 

There were no significant differences between subjects with chronic health issues cited at
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Early Childhood Screening. There was insufficient variation on race to perform an 

analysis.

Question 4: What combination of health, behavior, and family variables identified during

Minnesota Early Childhood Screening predict grade 3 educational achievement?

Univariate analyses of the data were conducted to measure the relationship among 

the variables with the goal of reducing the number of variables to be entered in the final 

regression model. The relationship between educational achievement and categorical 

variables, e.g. schools, are explored using ANOVA to evaluate if educational 

achievement scores differ among categories. Continuous variables are assessed related to 

the Minnesota Comprehensive Assessment scores using Pearson Correlation Coefficients. 

Many of the yes/no variables, or parent responses to the health and behavior questions, 

could not be analyzed using univariate analysis as there were fewer than 20 positive 

responses out of 367 subjects.

Comparisons were made between schools to detect differences in MCA Reading, 

Math, and Composite scores using ANOVA shown in Table 48. A significant difference 

was found between schools on the MCA Math scores with the highest achieving school 

scoring a mean Math score of 1666 and the lowest performing school scoring 1549.

The Minnesota Comprehensive Reading and Math correlations will be presented 

separately. The first relationships examined will be between the continuous variables and 

MCA Reading score is measured using Pearson Correlation Coefficients. The N is 

constant at 367 subjects for each analysis.
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Minnesota Comprehensive Assessment Reading scores

Table 49 illustrates the relationship between the subject’s age at screening and the 

age at school entry with the MCA Reading scores. None of the correlation coefficients 

were significant. The correlation matrix for mother and father variables is illustrated in

Table 48. School comparisons in 3rd grade Minnesota Comprehensive Assessments 

Reading, Math and Composite Scores

School Mean F P

Reading
1 1579 .666 .649
2 1613
3 1565
4 1568
5 1562
6 1572

Math
1 1558 3.50 .004
2 1666
3 1635
4 1578
5 1572
6 1549

Composite
1 3137 2.01 .077
2 3279
3 3200
4 3146
5 3133
6 3120
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Table 50. Increased mother’s education (r = .207, p = .000) and increased father’s 

education (r = .259, p = .000) were both significantly correlated to higher MCA Reading 

scores (p <.01) level. The more education the parents had, the higher the MCA Reading 

score. There are also a number of intercorrelations between mother’s age and mother’s 

education (r = .280, p = .000), father’s age (r =.623, p = .000), and father’s education

Table 49. Child demographic and MCA Reading scores correlation matrix

Reading Age at screen Age at school
entry

Reading Pearson 1 -.078 .063
Sig .138 .229

Age at screen Pearson -.078 1 .076
Sig .138 .148

Age at school entry Pearson .063 .076 1
Sig .229 .148

(r = .174, p = 001). There is also an intercorrelation between father’s age and father’s 

education (r = .149, p = 004). Table 51 shows no relationship between MCA Reading 

score and the number of children in a family. Not shown, there is a significant 

correlation between a higher number of children in a family and increased mother’s age (r 

= .203, p = .000), father’s age (r = .183, p = .000), and father’s education (r = .123, p = 

.019).
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Table 50. Family demographic and MCA Reading scores correlation matrix

*
Reading Mother’s age Mother’s Father’s age Father’s

education Educatior

Reading Pearson 1 .036 .207** -.014 .259**
Sig .487 .000 .788 .000

Mother’s Pearson .036 1 .280** .623** 174**
Age Sig .487 .000 .000 .001

Mother’s Pearson .207** .280** 1 .091 .520**
Education Sig .000 .000 .081 .000

Father’s Pearson -.014 .623** .091 1 149**
Age Sig .788 .000 .081 .004

Father’s Pearson .259** .174** .520** 149** 1
Education Sig .000 .001 .000 .004

** Correlation significant at the .01 level



Early childhood screening predictors of educational achievement -121

Table 51. Family composition and MCA Reading scores correlation matrix

Reading Number of children

Reading Pearson 1 .081
Sig .120

Number of children Pearson .081 1
Sig .120

Table 52. MPSI and MCA Reading scores correlation matrix

Reading MPSI MPSI
weighted

Reading Pearson 1 .332** .341**
Sig .000 .000

MPSI Pearson .332** 1 .578**
Sig .000 .000

MPSI Pearson .341** .578** 1
Weighted Sig .000 .000

The Minneapolis Preschool Screening Inventory (r = .332, p = .000) and the score 

weighted by age cut-off scores (r = .341, p = .000) both correlated strongly with the MCA 

Reading scores (p < .01) (Table 52). Since the MPSI weighted score is calculated using 

MPSI scores and the age cutoffs for passing and referring, the correlation is very high 

(.578, p = .000). The higher the MPSI score and MPSI weighted score, the higher 3rd 

grade MCA Reading scores.
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Table 53. Developmental milestones and MCA Reading scores correlation matrix

Reading Babble Sit Stand Walk Sentences Toilet trained

Reading Pearson 1 t o c
n -.034 I b o 0
0 .019 -.079 -.131*

Sig .331 .520 .883 .716 .131 .012

Babble Pearson -.051 1 .327** .208** .140** .099 .138**
Sig .331 .000 .000 .007 .058 .008

Sit Pearson -.034 .327** 1 .480** .287** .162** .130*
Sig .520 .000 .000 .000 .002 .013

Stand Pearson -.008 .208 ** .480** 1 .613** .127* .113*
Sig .883 .000 .000 .000 .015 .031

Walk Pearson .019 .140** .287** .613** 1 .217** .058
Sig .716 .007 .000 .000 .000 .267

Sentences Pearson -.079 .099 .162** .127* .217** 1 .192**
Sig .131 .058 .002 .015 .000 .000

Toilet train Pearson -.131* .138* .130* .113* .058 .192** 1
Sig .012 .008 .013 .031 .267 .000

** Correlation significant at the .01 level
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The growth milestones collected in months at the time of Early Childhood 

Screening are correlated with the MCA Reading score in Table 53. While many of the 

milestones correlated with each other, only earlier age at toilet training correlated (r = - 

.131) at the .05 level with the MCA Reading score. Toilet training was also 

intercorrelated at the p < .01 level with babbling and talking in sentences, and at the .05 

level with sitting and standing. The relationship was a negative one, as the age of toilet 

training was older, the lower the MCA reading score. There were 42 missing values for 

age in months at toilet training subject to mean substitution, undermining its predictive 

value in the regression equation.

Table 54. Pregnancy composite and MCA Reading scores correlation matrix

Reading Pregnancy

Reading Pearson 1 -.029
Sig .578

Pregnancy Pearson -.029 1
Sig .578

Table 55. Health composite and MCA Reading scores correlation matrix

Reading Health

Reading Pearson 1 -.046
Sig .378

Health Pearson -.046 1
Sig .378
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Composite scores were created by transforming the number of pregnancy, health, 

behavior, and stresses identified and information needs cited by the parent. Dichotomous 

variables were transformed into composite scores by summing the parent responses to 

Health History and Family Factors items. The Pregnancy composite score, the sum of 

issues surrounding the birth and delivery of the subject, is correlated with the MCA 

Reading score in Table 54. There is no significant correlation between the Pregnancy, 

Health (Table 55), or Behavior (Table 56) composites and the MCA Reading Score.

Table 56. Behavior composite and MCA Reading scores correlation matrix

Reading Behavior

Reading Pearson 1 -.073
Sig .164

Behavior Pearson -.073 1
Sig .164

Table 57. Number of stress events, coping resources, and MCA reading score matrix

Reading Stress Coping

Reading Pearson 1 -.062 -.004
Sig .239 .934

Stress Pearson -.062 1 -.005
Sig .239 .922

Coping Pearson -.004 -.005 1
Sig .934 .922
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Family stress events identified on the Health History and Family Factors open- 

ended questions were summed into composites of the number of stress events and the 

number of coping resources available to the parent (Table 57). There was no correlation

rrlbetween stress events, coping resources and the 3 grade MCA Reading score.

Table 58. Number of information needs cited and MCA reading score correlation matrix

Reading Information
needs

Reading Pearson 1 -.130*
Sig .012

Information Pearson -.130* 1
Needs Sig .012

The number of information need items the parent requested at the time of Early 

Childhood Screening were summed into a composite score. Table 58 shows the 

correlation between the amount of information needs cited and the 3 rd grade MCA 

Reading score. The number of parents Information Needs, cited were negatively 

correlated (r = -.130, p = .013 ) with the 3rd grade MCA Reading score at the .05 level. 

The more information the parent needed, the lower the 3rd grade MCA Reading score.

The correlations between the composites of the Pregnancy, Health, Behavior, 

Stresses and Information scores are in Table 59. Several of the composite scores 

correlated with each other at a significant level. The Pregnancy composite correlated 

with Behavior (r = .211, p = .000) and Information Needs (r = .172, p = .000) composites. 

The Child Health Composite did not correlate significantly with any of the other
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Table 59. Composites of Pregnancy, Health, Behavior, Stresses, and Information Needs correlation matrix

Pregnancy Health Behavior Stresses Information
Needs

Pregnancy Pearson 1 -.080 .211** .040 .172**
Sig .128 .000 .449 .001

Health Pearson -.080 1 -.086 .018 .055
Sig .128 .101 .732 .292

Behavior Pearson .211** -.086 1 .103* .194**
Sig .000 .101 .048 .000

Stresses Pearson .040 .018 .103* 1 .201**
Sig .449 .732 .048 .000

Information Pearson .172** .055 .194** .201** 1
Needs Sig .001 .292 .000 .000

** Correlation significant at the .01 level 
* Correlation significant of the .05 level
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composites. The Behavior composite correlated with the Pregnancy Composite (r = .211, 

p = .000), the Stress composite (r = .103, p = .048), and the Information Needs composite 

(r = .194, p = .000). The Stress composite correlated with Behavior (r = .103, p = .048) 

and the Information Needs composite (r = .201, p = .000). Information Needs composite 

correlated with the Pregnancy (r = .172, p = .001), Behavior (r = .194, p = .000), and 

Stress Composites (r = .201, p = .000). To summarize, Pregnancy and Stress correlated 

significantly with Behavior and Information Needs; Behavior and Information Needs 

were correlated with each other and with Pregnancy and Stress. The more problems with 

the pregnancy, the more stressors were cited, the more behavior problems cited and 

information needed.

Minnesota Comprehensive Assessment Reading scores were correlated with items 

identified at the time of Early Childhood Screening. Female gender, and lack of daycare 

experience, increased mother’s education, increased father’s education, raw Minneapolis 

Preschool Screening score and weighted MPSI score, earlier toilet training age, and 

increased parent information needs were significantly correlated with higher 3rd grade 

MCA Reading scores.

Prediction equation for educational achievement: Reading

Variables known at the time of Early Childhood Screening significantly related to 

Minnesota Comprehensive Assessments Reading score were entered into the regression 

equation. The best fit model included father’s education, the weighted MPSI score, no 

daycare experience, and younger age at time of toilet training and was found to account 

for 18% of the variance of the MCA Reading score (Table 60).
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Table 60. Model 1: Minnesota Comprehensive Assessments Reading score regressed on 

child and family variables

Model R R2 Adjusted R2 Std. Error of Estimate

.437 .191 .182 156.984

Variable Estimate SE R change P

(Constant) 858.1 107.2 .000

MPSI weighted 282.0 45.2 .116 .000

Daycare 56.5 17.8 .031 .001

Age of toilet training -3.3 1.4 .009 .020

Father’s education 19.7 5.0 .035 .000

Number of observations used in the regression: 367 
P value for the overall F test: <.001 
Adjusted R2 0.182

Table 61. Child demographic and MCA Math scores correlation matrix

Math Age at screen Age at school
entry

Math Pearson 1 -.057 .069
Sig .278 .187

Age at screen Pearson -.057 1 .076
Sig .278 .148

Age at school entry Pearson .069 .076 1
Sig .187 .148
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Table 62. Family demographic and MCA Math scores correlation matrix

Math Mother’s age Mother’s Father’s age Father’s
education Education

Math Pearson 1 .004 .184** .042 171**
Sig .941 .000 .424 .001

Mother’s Pearson .004 1 .280** .623** 174**
Age Sig .941 .000 .000 .001

Mother’s Pearson .184** .280** 1 .091 .520**
Education Sig .000 .000 .081 .000

Father’s Pearson .042 .623** .091 1 149**
Age Sig .424 .000 .081 .004

Father’s Pearson .171** 174** .520** 149** 1
Education Sig .001 .001 .000

i

.004

** Correlation significant at the .01 level
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Minnesota Comprehensive Assessments Math scores

Table 61 illustrates the relationship between the subject’s age at screening and the 

age at school entry with the MCA Math scores. None of the correlation coefficients were 

significant.

The correlation matrix for mother and father variables is illustrated in Table 62. 

Increased mother’s education (r = .184, p = 000) and increased father’s education (r = 

.171, p = .001) were both related significantly to higher MCA Math scores at the p <.01 

level. The more education the parents had, the higher the MCA Math score. As 

discussed in the reading section, there are a number of intercorrelations between 

increased mother’s age and increased mother’s education (r = .280, p = .000), increased 

father’s age (r =.623, p = .000), and increased father’s education (r = .174, p = 001).

Table 63. Family composition and MCA Math scores correlation matrix

Math Number of children

Math Pearson 1 .071
Sig .177

Number of children Pearson .071 1
Sig .177

There is also an intercorrelation between increased father’s age and increased father’s 

education (r = .149, p = 004). Table 63 shows no relationship between MCA Math score 

and the number of children in a family.
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The Minneapolis Preschool Screening Inventory (r = .294, p = .000) and the score 

weighted by age cut-off scores (r = .309, p = .000) both correlated strongly with the MCA 

Math scores with p < .01 (Table 64). An expected high correlation exists between MPSI 

weighted scores and MPSI scores (.578, p = .000). The higher the MPSI score and MPSI 

weighted score, the higher 3rd grade MCA Math scores.

The developmental milestones collected as age in months at the time of Early 

Childhood Screening are correlated with the MCA Math score in Table 65. While many 

of the milestones correlated with each other, none correlated significantly with the 3rd 

grade MCA Math score.

Composite scores were created by transforming the pregnancy, health, behavior, 

and stresses identified and the number of information needs cited by the parent by 

summing responses to Health History and Family Factors items. A lower Pregnancy 

composite score, the sum of issues surrounding the birth and delivery of the subject, is 

correlated with higher MCA Math scores in Table 66. There is no significant correlation 

between the Pregnancy and Health composites (Table 67) and the MCA Math Score.

Table 64. MPSI and MCA Math scores correlation matrix

Math MPSI MPSI
weighted

Math Pearson 1 .294** .309**
Sig .000 .000

MPSI Pearson .294** 1 .578**
Sig .000 .000

MPSI Pearson .309** .578** 1
Weighted Sig .000 .000
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Table 65. Developmental milestones and MCA Math scores correlation matrix

Math Babble Sit Stand Walk Sentences Toilet trained

Math Pearson 1 -.014 -.010 -.059 .083 -.075 -.019
Sig .795 .849 .261 .111 .151 .711

Babble Pearson -.014 1 .327** .208** .140** .099 .138**
Sig .795 .000 .000 .007 .058 .008

Sit Pearson -.010 .327** 1 .480** .287** .162** .130*
Sig .849 .000 .000 .000 .002 .013

Stand Pearson -.059 .208 ** .480** 1 .613** .127* .113*
Sig .261 .000 .000 .000 .015 .031

Walk Pearson .083 .140** .287** .613** 1 .217** .058
Sig .111 .007 .000 .000 .000 .267

Sentences Pearson -.075 .099 .162** .127* "  .217** 1 .192**
Sig .151 .058 .002 .015 .000 .000

Toilet train Pearson .019 .138* .130* .113* .058 .192** 1
Sig .711 .008 .013 .031 .267 .000

** Correlation significant at the .01 level
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Table 66. Pregnancy composite and MCA Math scores correlation matrix

Math Pregnancy

Reading Pearson 1 -.033
Sig .534

Math Pearson -.033 1
Sig .534

Table 67. Health composite and MCA Math scores correlation matrix

Math Health

Math Pearson 1 .084
Sig .107

Health Pearson .084 1
Sig .107

Table 68 shows the correlation between the Behavior composite and the MCA 

Math score. There is a significant negative relationship (r = -.184, p = .000) between the 

number of behavior items checked by the parent at Early Childhood Screening and the 3 rd 

grade MCA Math score. The more items a parent checked as behaviors exhibited by their 

child, the lower the MCA Math score.

Family stress events identified on the Health History and Family Factors open- 

ended questions were summed into composites of the number of stress events and the
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number of coping resources available to the parent (Table 69). There was no correlation 

between stress events, coping resources and the 3rd grade MCA Math score.

Table 68. Behavior composite and MCA Math scores correlation matrix

Math Behavior

Math Pearson 1 -.184**
Sig .000

Behavior Pearson -.184** 1
Sig .000

Table 69. Number of stress events, coping resources, and MCA Math score matrix

Math Stress Coping

Math Pearson 1 -.041 -.002
Sig .438 .968

Stress Pearson -.051 1 -.005
Sig .438 .922

Coping Pearson -.002 -.005 1
Sig .968 .922

The number information requests checked off by the parent at the time of Early 

Childhood Screening were summed into a composite score. Table 70 shows the 

correlation between the amount of information or resources requested and the 3rd grade 

MCA Math score. The parents’ information needs were negatively correlated (r = -.157, 

p = .003 ) with the 3rd grade MCA Math score at the .01 level. The more information the 

parent requested, the lower the 3rd grade MCA Math score.
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Table 70. Number of information needs cited and MCA Math score correlation matrix

Math Information
needs

Math Pearson 1 -.157**
Sig .003

Information Pearson -.157** 1
Needs Sig .003

Minnesota Comprehensive Assessment Math scores were correlated with items 

identified at the time of Early Childhood Screening. Increased mother’s education, 

father’s education, raw Minneapolis Preschool Screening score and weighted MPSI 

score, parent-reported child behaviors, and parent information and resource needs were 

significantly correlated with 3rd grade MCA Math scores.

Prediction of educational achievement: Math

Variables known at the time of Early Childhood Screening significantly related to 

Minnesota Comprehensive Assessments Math score were entered into the regression 

equation. The best fit model was found to include the weighted MPSI score, mother’s 

education and behavior composite was found to account for 12% of the variation of the 

MCA Math score (Table 71).
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Table 71. Model 2: Minnesota Comprehensive Achievement Math score regressed on 

child and family variables

Model R R2 Adjusted R Std. Error of Estimate

.352 .124 .117 180.435

Variable Estimate SE R change P

(Constant) 997.6 109.0 .000

MPSI weighted 255.0 53.2 .095 .000

Mother’s Education 15.2 6.1 .013 .014

Behavior Composite -14.6 5.7 .015 .013

Number of observations used in the regression: 367 
P value for the overall F test: < .001 
Adjusted R2: 0.117

To restate, question 4: What combination of health, behavior, and social variables 

identified during mandated Minnesota ECS predict grade 3 educational achievement? 

Educational achievement in 3rd grade is measured by the Minnesota Comprehensive 

Assessments. Eighteen percent of the variation of the MCA Reading score is predicted 

by the Minneapolis Preschool Screening Inventory weighted for age at time of Early 

Childhood Screening, not going to daycare, lower age at toilet training, and increased 

fathers education. Twelve percent of the variation of the MCA Math score is predicted 

by the Minneapolis Preschool Screening Inventory weighted for age at time of Early 

Childhood Screening, increased mother’s education, and fewer child behaviors reported 

by the parent. Since education achievement is dependent on successfully completing
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both the Reading and Math MCA tests, factors that predict educational achievement are: 

Minneapolis Preschool Screening Inventory weighted for age at time of Early Childhood 

Screening, not going to daycare, increased age of toilet training, increased fathers 

education, increased mother’s education, and fewer child behaviors.

Low achieving subjects

The amount of the variance in 3rd grade achievement accounted for by data 

collected during the Minnesota Early Childhood Screening was disappointing. Whereas 

the students who are achieving and the variables that are correlated to achievement were 

the focus of the study, the variables that predict students who will be low achieving in 

early grades are the most critical. The subjects who scored in Level 1 and Level 2 in 

Reading and Math were isolated. The correlations (Appendices 17 & 18) and regressions 

were calculated for this subset of subjects in the hopes of learning more about the 

ecological influences on low achievement.

The subjects who were low achieving on the 3rd grade MCA Reading test had 

significant correlations between higher Reading scores, higher MPSI scores (r = .217, p = 

.022), higher weighted MPSI score (r = .337, p < .000), increased Father’s education 

(r = .355, p < .000), lower Behavior composite (r = -.221, p = .019), and lower 

Information Needs composite (r = -.339, p < .000). When entered into the regression 

equation, the best fit model was found to include the weighted MPSI score, Father’s 

education, Behavior composite, and Information Needs composite accounting for 20% of 

the variation of the MCA Reading score for the low achievers.
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Prediction of low educational achievement: Reading

Table 72. Minnesota Comprehensive Achievement Low Achieving Reading score 

regressed on child and family variables

Model R R2 Adjusted R2 Std. Error of Estimate

.477 .228 .199 99.319

Variable Estimate SE R change P

(Constant) 1017.8 110.6 • .000

MPSI weighted 73.5 51.4 .114 .156

Behavior Composite -8.6 5.6 .073 .128

Information Needs -19.9 12.3 .023 .114

Father’s Education 18.1 6.3 .018 .005

Number of observations used in the regression: 112 
P value for the overall F test: <.000 
Adjusted R2 0.199

The subjects who were low achieving on the 3rd grade MCA Math test had 

significant correlations between higher Math scores, higher MPSI scores (r = .448, p = 

.000), higher weighted MPSI score (r = .374, p < .000), increased Father’s education (r = 

.210, p < .040), increased Mother’s education (r = .238, p < .020), lower Behavior 

composite (r = -.253, p = .013), and lower Information Needs composite (r = -.260, p =
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.010). When entered into the regression equation, the model was not improved by 

entering any variable other than the raw MPSI score, accounting for 19% of the variation 

of the MCA Math score for the low achievers.

Prediction of low educational achievement: Math

Table 73. Minnesota Comprehensive Achievement Low achieving Math score 

regressed on child and family variables

Model R R2 Adjusted R2 Std. Error of Estimate

.448 .201 .192 84.455

Variable Estimate SE R change P

(Constant) 1089.6 60.2 .000

MPSI 6.5 1.3 .192 .000

Number of observations used in the regression: 96 
P value for the overall F test: <.000 
Adjusted R2 0.192

Separating the low achieving students did not substantially alter the results. Many 

of the same variables that significantly correlated with 3rd grade MCA scores also were 

significant when the pool was limited to the student who were low achieving. The 

weighted MPSI score, Father’s education, Behavior composite, and Information Needs 

composite accounted for 20% of the variation of the MCA Reading score for the low
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achievers, and the raw MPSI score alone accounted for 19% of the variance on the 

subjects low achieving on the MCA Math test.
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CHAPTER 5 

DISCUSSION

This study investigated the ability of currently collected child health, 

development, behavior and family stress data identified during Minnesota ECS to predict 

grade three educational achievement measured by Minnesota Comprehensive Assessment 

scores. The ecological model of child development suggested many of the child and 

family variables measured. The literature review of studies that attempt to predict 

elementary age achievement outcomes predominantly used one standardized 

developmental screening instrument during the preschool or Kindergarten period 

(American Academy of Pediatrics, 2001; Carey, 2002; Frankenburg, 2002; Gamer, 1993; 

Hall, 1990; Povodano, 2001; Saxe, 1987). This study is a beginning effort to analyze 

other child and family data collected during early childhood screening, in addition to a 

standardized developmental screening instrument, to enable schools to more accurately 

predict 3rd grade achievement, prompting targeted interventions before school entry.

Nurses collected the independent variables for this study as part of the Minnesota 

Early Childhood Screening, including pregnancy, health, behavior and stress information 

believed to predict educational achievement. The dependent variables measured in 3 rd 

grade are the Minnesota Comprehensive Assessments (MCA) Reading and Math scores. 

Three hundred sixty-seven (N = 367) children in a Midwestern suburban / rural school 

district were included in the study, with 288 students, 44%, excluded for incomplete data. 

The subjects were largely Caucasian and English speaking with highly educated, 

employed parents and excellent access to health care. A large number of the children
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attended preschool and/or daycare prior to, or concurrent with, Early Childhood 

Screening. A wide variety of child behavior problems were reported, such as angering 

easily, withdrawn, and not following adult direction. At the time of screening, some 

subjects’ families identified many stress events in the recent past such as relocation, birth 

of a new baby, and marital issues. Most of the families reported multiple resources for 

support, citing family, friends, and positive coping mechanisms.

The discussion will be organized according to the research questions. The 

discussion and answers to Question 1 and Question 2 are identical and will be discussed 

together.

Question 1: What proportion of children are identified as “low achieving” by grade 3?

Although the district means for the 3rd grade Minnesota Comprehensive 

Assessments (MCA) Reading and Math tests are above the state norm, 39% of the 

subjects scored in Level I (little evidence of knowledge or skills) or Level II (partial 

knowledge or skills) in one or both of the tests, and are considered “low achieving”.

Question 2: What proportion of children who did not qualify for special education at the 

time of ECS are identified as “low achieving” by grade 3?

None of the 39% of the children that were low achieving in third grade were 

identified at risk at the time of Early Childhood Screening. The Minneapolis Preschool 

Screening Inventory (MPSI) is designed and used as a pass/refer screening tool. The cut

off scores (Appendix 14) are set to identify only children with significant developmental 

delays for further evaluation for federally mandated Early Childhood Special Education
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services. Four subjects had MPSI scores below the age cut-off score, indicating referral 

for evaluation and assessment of developmental delay was warranted. Two of those 

students were already enrolled in Early Childhood Special Education. The two other 

students were referred for follow-up evaluation. It is not known if the evaluations were 

performed, but no Special Education services were recorded on their educational record 

and they were not low achieving in 3rd grade as measured by the MCA scores, scoring in 

Level III or IV in both Math and Reading. It is not known if parents enlisted independent 

professional education services following screening. Thurlow and Gilman (1999) would 

term these two students “false positives”, referred, but did not need or qualify for 

services. However, 39% of the subjects were not referred or identified as needing 

services, yet were low achieving based on their 3rd grade MCA scores. Thurlow and 

Gilman (1999) would identify these students as “false negatives”, students and families 

who may have benefited from services, yet were not identified or referred.

Thirty-nine percent of the subjects scored in Level I and Level II on the MCA 

tests, identified as low achieving, indicating the beginning of a possible lifelong spiral of 

school failure and its sequelae (Yoshikawa, 1995). Although 39% of the subjects scored 

below Level III in one or both of the two tests, the majority of subjects in the study 

scored within Level III on both the Reading and Math MCA exams. However, most 

Minnesota students score in Level II, with greater than 50% falling in the Level I or II 

range for Reading and Math (see Appendix 13). Only children in Levels III and IV are 

considered on track to meet graduation requirements, meaning less than half of 

Minnesota’s 3rd graders are on track. Minnesota’s K-12 achievement scores for all grades 

have consistently exceeded national standards, but high achieving students’ scores
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boosted the state average score while large numbers of students scored well-below 

average (Walsh, 2002). With such large percentages of students earning test scores 

indicating low achievement, some are questioning the validity of the MCA tests and the 

test score levels (Welsh, 2002).

When measuring concurrent validity, the lowest Level III scores of the MCA tests 

correspond to the 75th percentile of other achievement tests (Office of Educational 

Accountability, 1999). However, the MCA Reading and Math tests are criterion, not 

norm-referenced tests. The content and cut offs reflect the high standards educators and 

experts in Math and Reading determined are the necessary foundation for meeting 

graduation requirements. The most similar national test is the National Assessment of 

Educational Progress (NAEP). In 1998, Minnesota ranked 8th nationally in reading on 

the NAEP with 36% of Minnesota students scoring “proficient” or better, compared to 

29% nationally (Minnesota Planning Agency, 2003b). On the NAEP math test, 34% 

scored “competent” or better, compared to 24% nationally, ranking Minnesota first 

among 40 states (Minnesota Planning Agency, 2003b). The MCA tests are newly 

developed, first administered in 1998 and have not yet reached the end of the first 6-year 

evaluation cycle (Minnesota Department of Children, Families, and Learning, 2001b). 

Long-term psychometric data are not available to provide evidence for the validity of the 

Levels scores.

Many are concerned that the newly developed MCA tests have a high number of 

false positives, or children identified as low achieving who are not (Walsh, 2002). A 

high false positive rate has even broader consequences for Minnesota schools districts.
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The No Child Left Behind Act of 2001 (NCLB) became law in January 2002.

Throughout 2002, educators familiarized themselves with the NCLB legislation and have 

recently begun to comprehend its impact on schools and the implications of students’ 

MCA performance on schools. Under the NCLB legislation, schools in Minnesota will 

be evaluated, held accountable, and funded based on MCA results. NCLB legislation 

does not measure schools on their average scores, but looks at the percentage of students 

not meeting grade level expectations. If there are 20 students in any subgroup, composed 

by race, ethnicity, income, special education status or English as a second language, the 

average score of the sub-group must be 1420 or higher, a high Level II score, to be 

considered a successful school (U. S. Department of Education, 2003). Even more 

daunting, by 2013 every student who takes the test must earn a score of 1420 or higher in 

both Math and Reading (Moore, 2002). The percentages of children who do not score 

above 1420 in 3rd grade place their schools at risk for being labeled “needing 

improvement” (U.S. Department of Education, 2003). Presently, despite Minnesota’s 

high rankings in national tests, it is officially estimated 40% percent of the Minnesota’s 

schools will be labeled as “needing improvement” in the 2002 -  2003 school year 

(Welch, 2003), and unofficial estimates are as high as 70 - 80% (Welch, 2002).

The law requires the schools labeled “needing improvement” to offer students 

transfers to successful schools. Supplemental services may be offered to help low 

income students who remain in a “needing improvement” school. Supplemental services 

may include tutoring, after school programs, remedial classes or summer school. These 

interventions are costly and less successful than interventions instituted in early
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childhood (Barnett, 1998; Lochman, 1995; Reynolds, Temple, Robertson, & Mann, 2001, 

Yoshikawa, 1995).

A “change” in the target score of 1420 for labeling schools will be requested from 

the National Advisory Panel at the end of the 6-year evaluation cycle (Minnesota 

Department of Children, Families, and Learning, 2001b). The target score of 1420 was 

seldom mentioned in reports and articles on MCA Levels published by the Department of 

Children Families and Learning from 1998 -  2002. With the implications of NCLB 

legislation, the 1420 target score is prominent in documents published in the 2002 -  2003 

academic year. Already some schools have divided the MCA scores into Level Ha and 

Level lib for reporting purposes (Mora High School, 2003, Wayzata Public Schools, 

2003).

Level Ha - students with partial knowledge and skills.

Reading: 1280-1410

Math: 1210-1410

Level lib - students who are increasingly proficient with grade level 

knowledge and skills.

Reading: 1420- 1499 

Math: 1420-1499

In this study, 59 subjects or 16% would have scored in Level lib in Reading, and 43 or 

12% in Math if such a category had existed. Regardless, all current reports, materials, 

and guidelines published by the Minnesota Department of Children, Families and
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Learning continue to state only children in Levels III and IV are considered on track to 

meet graduation requirements, meaning less than half of Minnesota’s 3rd graders, and 

61% of the subjects are on track.

The appropriate public debate is taking place among the state’s educators, the 

legislature, and the public regarding the validity of the MCA tests, the Levels scores, and 

the legitimacy of the target score (Walsh, 2002). Recognizing the MCA tests are 

relatively new without longitudinal data, it is worrisome that children and school districts 

will be labeled and penalized based on its scores. However, past achievement tests were 

norm-referenced and not based on high standards academic and educational skills that are 

needed to succeed. To prepare students for high stakes exams in later grades and 

ultimately receive a high school diploma, it is imperative that tests administered in the 

early grades evaluate if children are learning and developing the skills needed to succeed, 

not merely if they are scoring above or below their peers.

Whether or not the MCA test Levels or target score are revised, the number of 

children who are not on track for graduation and are considered low achieving is likely to 

remain unacceptably high. NCLB has changed the scorecard for evaluating schools and 

school districts. The link between the MCA tests and NCLB legislation and its 

consequences changes school districts focus from students’ average level of performance 

to those who are not achieving. In an attempt to ward off being labeled “needing 

improvement” with a subsequent decrease in funding, schools may look to the vast 

amounts of data they collect in Early Childhood Screening to intervene with children,
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their families and their communities in the preschool period, before they are low 

achieving.

Question 3: Are there differences in achievement tests means by gender, family 

variables, and chronic health conditions?

There were significant differences in MCA scores between groups on gender.

The female subjects scored significantly higher on the MCA Reading scores. This 

finding agrees with the literature, which indicates females’ score significantly higher in 

reading than males (Federal Interagency Forum on Child and Family Statistics, 2002). 

There was no significant difference on MCA Math scores based on gender, which was 

not expected. The literature suggests that males score higher than females in math on 

standardized achievement tests (Federal Interagency Forum on Child and Family 

Statistics, 2002).

Unfortunately, the subjects were too homogeneous on many variables, such as 

race and family composition, to test for differences in achievement. Single parent status 

correlates with lower student test scores in the literature (Karweit, 1999; Lindeke, Mills, 

Georgieff, Tanner, & Wrbsky, 1998; Moore, Vandivere, & Ehrle, 2000; Redd, 2001, 

West, Denton, & Germino-Hausken, 2000). Race is also expected to correlate with 

achievement, with white children scoring higher than African American and Hispanic 

students (Federal Interagency Forum on Child and Family Statistics, 2002; Karweit;

1999; Redd, 2001, West, Denton, & Germino-Hausken, 2000). However, the majority of 

the 3rd grade minority and single parent families entered the district after Kindergarten 

entry, did not participate in Early Childhood Screening, and were subsequently excluded 

from the analysis due to missing data. The MCA Reading scores did not differ
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significantly between the students included and excluded in the study. However, the 

difference in the subjects’ and the excluded students’ Math MCA scores was significant 

(p = .009), with the subjects scoring higher. The relocation of families, many of whom 

are likely seeking better educational opportunities for their children, poses a dilemma for 

districts developing programs to intervene during the preschool years.

The literature provided evidence that four or more children in the family was 

associated with lower achievement scores (Moore, Vandivere, & Ehrle, 2000) and lower 

adult literacy (Baydar, Brooks-Gunn & Furstenberg, 1993). However, in this study, 

subjects from families of four or more children did not have significantly different MCA 

Math or Reading scores than did subjects from smaller families. Because there were no 

data regarding first or second marriages or stepfamilies, the larger families in this study 

may include stepfamilies. Baydar, Brooks-Gunn and Furstenberg (1993) found that the 

age of the child when the siblings were bom, mother’s education level, and the number of 

years the mother was married attenuated the effect of family size on achievement. The 

effect of family size on literacy was significant only when siblings were bom in rapid 

succession in their early childhood years, decreasing the amount of maternal resources 

available for each child. With the high educational level of mothers in this sample in 

combination with other variables that were not measured may account for the lack of 

effect of family size.

The empirical evidence of the effect of maternal employment on achievement, is 

inconsistent and has not followed a trend (Federal Interagency Forum on Child and 

Family Statistics, 2002). The issue is multi-dimensional involving the child’s age when 

employment begins, family and demographic characteristics (Waldfogel, Han, & Brooks-
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Gunn, 2002), the quality of childcare (Peisner-Feinburg, et al., 2000), the intensity and 

length of the mother’s workweek, maternal satisfaction with working and her job. The 

subject’s scores in this study did not differ based on whether their mothers worked.

There were significant differences in MCA scores of the subjects with experience 

in daycare and preschool. Subjects who had attended daycare had significantly lower 

MCA Reading scores than students who did not attend daycare. The significant negative 

effect of daycare experience agrees with the literature that shows daycare and mother 

working have a positive effect on achievement scores only if the mother is very low 

income or low education (Waldfogel, Han, & Brooks-Gunn, 2002). The literature 

supports that high quality daycare increases achievement through the second grade 

(Peisner-Feinburg et al., 2000), but the quality of the subjects’ daycare programs in this 

study is not known. This sample represented mothers who were highly educated, with 

59% of the mothers holding a baccalaureate degree or higher, with only one mother who 

did not have a high school diploma. In this community, daycare children are likely 

spending their daytime hours with caregivers who are lower income and lower education 

than the parents. The hourly wages of childcare center employees in Minnesota is 

approximately $9.00 per hour (Alliance of Early Childhood Professionals, 1998).

Women who provide childcare in their homes earn an average of $9,897 annually after 

expenses (Alliance of Early Childhood Professionals, 1998). Minnesota ranks 48th 

among the states when comparing the income of childcare workers to other workers 

(Early Care and Education Finance Commission, 2000). Although minimum required 

education credentials differ from center to center, Minnesota requires a minimum of a 

GED plus a confusing array of course work or experience to be a childcare director,
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teacher, and assistant teacher (National Resource Center for Health and Safety in 

Childcare, 1999). The more daycare experience a provider has, the less course work is 

needed. In some cases, with many hours of experience, no course work is needed.

The amount of reading and reading materials in the daycare setting may be 

significantly less than in a home of well educated parents. Children from a language-rich 

environment may start school with a 5,000-word vocabulary, and those who do not may 

know only 500 words (University of Minnesota, 1999). Minnesota daycare center 

licensing requirements suggest reading to toddlers and preschoolers, but do not specify 

how often or what materials to use (National Resource Center for Health and Safety in 

Childcare, 1999).

If daycare is started before one year of age, it is associated with lower math and 

reading scores for more advantaged children (Caughey, DiPeitro, & Strobino, 1994). In 

this study, it is unknown when daycare was initiated, but for many of the children, it 

likely began in infancy. Two-thirds of Minnesota children under the age of 14 are in the 

care of someone other than their parents at least once per week, and 80% of Minnesota 

families use childcare of some type (Minnesota Department of Finance, 2002).

Minnesota is the only state where the majority of infants are not cared for by their parents 

or a relative (Snyder & Adams, 2001). Minnesota has the highest rate of infant daycare 

in the nation, and Minnesota infants are more likely to be in center-based than home- 

based daycare compared to infants in other states (Snyder & Adams, 2001). The 

combination of highly educated mothers, the possible early initiation of daycare, and the 

lack of a measurement of daycare quality may explain the significantly lower MCA 

Reading scores in 3rd grade.
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The differences in the MCA Reading and Math means were not significant when 

comparing students who did or did not attend preschool. However, when the comparing 

differences on MCA Composite scores means, subjects with preschool experience at the 

time of Early Childhood Screening scored significantly higher. The literature reports the 

quality and the intensity of preschool experiences positively influence educational 

achievement (Barnett, 1998; Campbell & Ramey, 1994; Weikert, 1998). The length and 

intensity of preschool experience was not measured in Early Childhood Screening, but 

recorded as a yes/no item. In addition, the number of children who attended preschool 

after Early Childhood Screening and before school entry is not known. There was also a 

high correlation (r = .427, p = .000) between daycare and preschool, suggesting some 

parents may have categorized daycare experiences as both preschool and daycare.

Despite a logical rather than a continuous measurement, the correlation of preschool 

experience and higher Reading (p = .06) and Math ( p = .07) MCA scores neared 

significance. The effects of preschool experience were diluted as measured by the Early 

Childhood Screening Health History, and the intensity of preschool may have the positive 

effect on 3rd grade scores the literature suggests. A more precise measurement of the 

number of years, length of preschool day, and the number of days per week would more 

likely have a more powerful correlation with 3rd grade educational achievement.

The differences between the subjects with and without chronic health problems 

were compared. Several specific health problems cited in the literature as correlated to 

lower educational achievement were not measured as part of Early Childhood Screening. 

Lead exposure is well documented to have a devastating effect on the ability of a child to 

learn and cause behavior problems (Marlowe & Errara, 1982; Needleman, Schell,
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Belliger, Leviton, & Alfred, 1990; Shettler, 2001). MCA scores did not differ based on 

responses to lead screening questions. However, lead blood levels were not directly 

measured and an important lead screening item was outdated. Parents were asked if their 

child lived in a home built prior to 1950. Minnesota Department of Health (MDH) 

considers children living in homes built prior to 1978 at increased risk of lead poisoning 

due to the paint used during construction (2002c). Much of the housing stock in this 

community was built in between 1950 and 1979 (Homestore.com, 2002). It is likely the 

number of children living in homes built prior to 1978 and at risk for lead exposure is 

quite high. Renovation, which increases lead exposure risk, is common among young 

families due to the desirability of the area and affordability of the older homes. Although 

physicians are strongly encouraged to screen and perform lead blood level tests on young 

children, the MDH reports insufficient numbers of Minnesota children are screened when 

compared to their relative risk of lead poisoning (2002b). The risk for lead exposure in 

this study using the Minnesota Early Childhood Screening Health History and Family 

Factors form is not adequately assessed, and many subjects at risk for lead exposure were 

very likely not identified.

Low birth weight is well substantiated as associated with lower achievement 

scores (Taylor, Klein, & Hack, 2000; Schraeder, Heverly, O’Brien, & Goodman, 1997). 

Six subjects in this sample weighed less than 5 pounds at birth, too few for analysis. 

Neonatal intensive care history for normal weight infants is associated with lower 

achievement (Lindeke, Mills, Georgieff, Tanner & Wrbsky, 1998), yet parents were not 

asked specifically on the Health History and Family Factors form if subjects had NICU 

experience.
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Anemia is strongly correlated to lower test scores (Booth & Aukett, 1997; 

Dallmam, 1993; Granthum-McGregor & Ani, 2001; Halterman, et al., 2001; Hurtado, 

Claussen & Scott, 1999; Lozoff, Jimenez, Hagen, Mollen, & Wolf, 2000). Only one 

parent reported a subject in this study who had anemia in early childhood. Parents may 

be unaware of the meaning of anemia and physicians may have used the term low 

hemoglobin or may have stated the child needed iron. Without lab tests, the actual 

incidence of anemia is uncertain regardless of the parent’s knowledge of the term. Many 

physicians and parents may not have been concerned with low normal hemoglobin values 

that are beginning to show a relationship to lower cognitive functioning (Granthum- 

McGregor & Ani, 2001).

Maternal drug use (Azuma & Chasnoff, 1993; Chasnoff, 1991; Chasnoff, Anson, 

Hatcher, Stenson, Iaukea & Randolph, 1998; Chasnoff, Griffith, MacGregor, Dirkes, & 

Bums, 1989; Rossi & Montgomery, 1994) and alcohol use (Bucy, Smith, & Landau,

1999; Streissguth, Herman, & Smith, 1978) are strongly associated with cognitive 

difficulties and developmental delay. Mothers of subjects in the study denied exposure to 

drugs in utero, and the number who admitted alcohol use was too small for statistical 

analysis.

Chronic health problems reported by parents in this study were chronic otitis 

media, asthma, diabetes, seizures, cardiomyopathy, Von Willbrand’s disease, and 

idiopathic thrombocytopenia. Children with chronic health problems did not perform 

statistically better or worse than other subjects on either the MCA Reading or Math tests. 

However, there were an insufficient number of subjects diagnosed with asthma, seizures, 

and no subjects diagnosed with spina bifida or sickle cell, the subcategories of chronic
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illness that correlate with differences in achievement scores in empirical studies in the 

literature (Bender, Learner, Ikle, Comer, & Szelfler, 1991; Chang, Guo, Huang, Wang, 

Tsai, 2000; Fowler, Johnson & Atkinson, 1985; Gustadt, Gillette, Mrazek, Fukuhara, 

LaBrecque, & Strunk, 1989; McNelis, 2000). Cadman et al. (1988) investigated 

preschool health problems and found neurodevelopmental health problems were 

correlated with later school problems. The subjects’ composite scores of symptoms and 

health problems identified in early childhood also were not associated with 3rd grade 

MCA scores.

Despite a program of research that substantiates low levels of hearing loss are 

associated with learning difficulties (Bess, Dodd-Murphy, & Parker, 1998; Tharpe & 

Bess, 1999), neither hearing nor parents reported problems with ears differed on 3rd grade 

MCA scores. Cadman et al. (1988) similarly did not find hearing problems at preschool 

screening to influence early elementary achievement. Hearing issues were well 

represented in this group, as 32% of subjects’ parents cited a history of ear problems 2 -  

3 times per year, 10% had an earache in the 6 months prior to screening, and 12.8% had 

pressure equalizing (PE) tubes inserted. The unusually high number of children with 

insurance and a high incidence of PE tube insertion may indicate ear problems are closely 

monitored and aggressively treated within this population.

Question 4: What combination of health, behavior, and social variables identified during 

mandated Minnesota ECS predict grade 3 educational achievement?

Minnesota Comprehensive Assessment Reading scores were correlated with items 

identified at the time of Early Childhood Screening. Female gender, and not attending
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daycare experience, increased mother’s education, increased father’s education, raw 

Minneapolis Preschool Screening score and weighted MPSI score, earlier toilet training 

age, and fewer parent Information Needs were significantly correlated with higher 3 rd 

grade MCA Reading scores. There is no significant relationship between MCA Reading 

score and the number of children in a family, developmental milestones other than toilet 

training, Pregnancy, Health, Behavior, stress events or coping resources composite 

scores. The best fit regression model included father’s education, the weighted MPSI 

score, not attending daycare, and younger age at time of toilet training and accounted for 

18% of the variance of the MCA Reading score.

Minnesota Comprehensive Assessment Math scores were correlated with 

variables from Early Childhood Screening. Increased mother’s education, father’s 

education, increased raw Minneapolis Preschool Screening score and weighted MPSI 

score, and lower Behavior composite and Information Needs composite were 

significantly correlated with higher 3rd grade MCA Math scores. There was no 

relationship between MCA Math score and the number of children in a family, 

developmental milestones, Pregnancy, Health, stress events or coping composite scores. 

The best fit regression model included the weighted MPSI score, mother’s education and 

fewer behavior composite and accounted for 12% of the variation of the MCA Math 

score.

The correlations and the regressions were analyzed for subjects who were low 

achieving in 3rd grade. A higher weighted MPSI score, increased Father’s education, and 

lower Behavior composite and Information Needs composite accounted for 20% of the
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variation of the low achieving MCA Reading scores. The MPSI score alone accounted 

for 19% of the variance on the subjects’ low achieving MCA Math scores.

A parent’s education predicted both MCA test outcomes, with father’s education 

predicting 3.5% of the Reading scores and mother’s education predicting 1.3% of the 

MCA Math scores. Mother’s education is a consistent predictor in the majority of studies 

on early school achievement (Brown, Grugg, Wicker, & O’Tuel, 1985; Byrd & 

Weitzman, 1994; Federal Interagency Forum on Child and Family Statistics, 2002; 

Karweit, 1999; Moore, Vandivere, & Ehrle, 2000; Redd, 2001), and father’s education is 

cited as significant less often (Brown, Grugg, Wicker, & O’Tuel, 1985; Moore, 

Vandivere, & Ehrle, 2000. In this study, mother’s education was highly correlated to the 

father’s education level and father’s education is a gross indicator of income. In the 

United States, the more education a father has, the higher the father’s income (Day & 

Newberger, 2002). Men with high school diplomas can expect to earn $1.4 million over 

a lifetime, compared to $2.4 million for a man with a bachelor’s degree and $4.8 million 

for a man with a professional degree. Education leads to increased income in women 

also, but to a lesser degree. Lifetime earnings for women according to education are $1.0 

million for a high school diploma, $1.6 million for a bachelor’s degree and, $2.9 million 

for a professional degree.

The tool used by the district in this study, the Minneapolis Preschool Screening 

Inventory (MPSI), is considered to have adequate validity, reliability, sensitivity and 

specificity compared to many commonly used early childhood developmental screening 

tools (Feightner, 1994). Many of the studies in the literature are criticized for attempting
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to predict educational achievement in children from a single preschool developmental 

screening instrument (Frankenburg, 2002; Saxe, 1987). Ironically, in this study, the 

MPSI does account for the largest percentage of the variance of both the Reading and 

Math 3rd grade MCA Scores. The raw MPSI score was the strongest predictor for the 

groups with low achieving MCA Math scores. The weighted MPSI score, using the cutoff 

values by age, contributes the largest percent of the variance to both equations. The 

weighted MPSI score contributed to 12% of the variance on the MCA Reading score and 

10% of the Math score, and 11% and 19% of the low achieving Reading and Math MCA 

scores respectively. Yet, in practice, the MPSI is used as a pass/refer screening tool to 

direct only children with significant developmental delays for further assessment for 

federally mandated Early Childhood Special Education services. In this district, the 

MPSI raw score a child receives is neither reported nor recorded in the child’s 

educational cumulative record. The student’s educational record reflects only that the 

child passed or was referred.

Age at toilet training predicted 1% of the 3rd grade MCA Reading scores, but did 

not correlate with or predict Math scores. The earlier the child was toilet trained, the 

higher the MCA Reading score. Toilet training age was not significantly related to MCA 

Reading scores in the low achieving group. Age at toilet training was significantly 

correlated with other developmental milestones, yet other milestones did not 

independently correlate significantly with test scores. There was relationship between the 

Pregnancy composite and age at toilet training (r = .115, p = .028), with later toilet 

training correlating with more pregnancy problems. Within the context of these 

correlations, late toilet training may indicate a mild global delay. However, toilet training
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is the only developmental milestone that requires overt planning and cooperation of the 

parent. Unlike other developmental milestones, the age of toilet training may reflect a 

combination of developmental readiness and parent and family variables (Brazelton et al.,

1999). There is no longer peer pressure to toilet train children by a certain age as there 

was in past generations (Bakker & Wyndaele, 2002), and children may wear diapers long 

after achieving the developmental ability to control their bladder and bowels. Toilet 

training requires purchase of appropriate undergarments, parent planning and time for 

child - toilet education. Technology-improved diapers have removed the laundering 

burden that motivated many parents to initiate toilet training (Brazelton et al., 1999). 

Children in daycare are usually not given adequate supervision and assistance during 

training, prolonging the process (Brazelton et al., 1999). However, there was no 

independent relationship between the subjects’ ages at toilet training, Behavior 

composite, Information Needs composite, Child Health composite, or daycare or 

preschool experience. Since daycare was a yes/no item, it is not known if age at toilet 

training is related to hours spent in daycare. It will be interesting to investigate if age at 

toilet training has a significant effect on Reading scores in future studies.

The Information Needs composite reflects the number of requests for information 

by parents on a forced-choice checklist at the time of screening. The Information Needs 

composite score did not add to the predictive value of the MCA Reading regression 

equation and was not correlated to the MCA Math score. There was a significant 

correlation (r = -.130, p = .013) between Information Needs and the MCA Reading 

score, the larger amount of information requested, the lower the MCA Reading scores. 

When low achieving scores were isolated, Information Needs were significantly
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correlated to both the MCA Reading and Math scores, and contributed 2%  percent of the 

variance in the MCA Reading prediction equation. The Information Needs composite 

score was subjected to analysis on the theory that parents seeking assistance in family 

matters may have issues and problems of greater severity than the request reflects, a 

indication that help from outside the family is desired. There was a correlation between 

increased Information Needs and lower Father’s education (r = -149, p = .004). Because 

many of the items reflect information only of interest to a family in dire financial straits 

(employment, housing, clothing, food), the composite may reflect low socioeconomic 

status, family instability, and a lack of support systems.

The Behavior composite score was significantly correlated with both the MCA 

Reading and Math scores, and added significantly to the prediction of the MCA Math 

score and to the group of low achieving subjects’ MCA Reading score. The literature 

review provided support for negative behaviors in early childhood predicting problems in 

the classroom (Cadman et al., 1988, Glascoe, 1999, 2001) and grade retention (Byrd & 

Weitzman, 1994). Negative behaviors are also associated with lead exposure (Schettler, 

2001; Marlowe & Errara, 1982), maternal drug and alcohol use (Azuma & Chasnoff, 

1993; Chasnoff, 1991; Chasnoff, Anson, Hatcher, Stenson, Iaukea & Randolph, 1998; 

Chasnoff, Griffith, MacGregor, Dirkes, & Bums, 1989; Lewis, 1995), and other problems 

during the neonatal period (Boyce, Smith, & Casto, 1999; Hughes, O'Gorman, Shyr, 

Schork, Bozynski, & McCormick, 1999; Taylor, Klein, Schatschneider, & Hack, 1999), 

all variables considered to be underreported in this study. Behavior problems may also 

indicate psychiatric disorders or attention deficit hyperactivity disorder (Campbell, 1995; 

Lavigne et al., 2001; McGee, Partridge, Williams, & Silva, 1991). Glascoe (1999) found
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parent concern regarding their preschooler’s behavior was a reliable screen for 

identifying children with learning difficulties. The Behavior composite may also reflect 

the parent’s emotional and mental health status. Preschool behavior problems have been 

associated with family instability and negative life events (Ackerman, Kogos, Schoff, & 

Izard, 1999). A parent who identifies many behavior issues and many items that indicate 

the child is unhappy may be signaling a child who is depressed or who is in a family 

where the mother is depressed or using substances (Campbell, 1995, Egger, 2002; 

Fitzgerald, Sullivan, Ham, Zucker, Bruckel, Schneider, & Noll, 1993).

The significant correlations between the Pregnancy, Behavior, Information Needs, 

and Stresses Composite scores is worth noting. Families who report more pregnancy 

issues, behavior problems, stress and information needs reflect families with problems 

and strains in many areas. Both the Behavior and the Information Needs composites 

were gleaned from forced-answer checklists, and consequently were correlated with low

rdachievement in the 3 grade subjects. The Stress, and to a lesser extent, the Pregnancy 

composite, were dependent on responses to opened ended and follow-up questions. The 

high correlation of Behavior and Information Needs with Stresses and Pregnancy issues 

hold promise that more precise measurement of these domains will contribute to a more 

accurate prediction of educational achievement.

This study supports the literature and the ecological model of child development 

regarding many of the variables that predict educational achievement. Results indicated 

that passing, yet lower MPSI scores, combined with other variables such as parent 

education, daycare and preschool experience, and behavior, predict a larger percentage of 

children and families who may benefit from services, preventing low educational
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achievement and its sequelae. Later toilet training is most likely a proxy for other 

developmental, child or family variables.

Limitations

The limitations of this study are many. The limitations include issues affecting 

the generalizability of the findings, instrumentation, and issues related to uses of existing 

data for research.

There are several factors that limit generalizing the results of this study.

Minnesota as a state is more homogeneous than much of the United States and has a 

mandatory Early Childhood Screening Program considered quite comprehensive when 

compared to programs in other parts of the country. Although the study may provide 

guidance to other states and countries (Feightner, 1994), the results provide information 

regarding the items and method of data collection in the Minnesota Early Childhood 

Screening Program. Minnesota is unusual in that it is 89.4 % Caucasian, far less diverse 

than the majority of the United States (United States Census 2000, 2002).

The most severe limitation to generalizing the study results is the number and 

characteristics of the students who were excluded from the study. Of 655 3rd grade 

students, 367 subjects were included in the study, excluding 288 students, or 44% of the 

students in the 3rd grade. Subjects excluded from the study scored significantly lower on 

the MCA Math score than subjects who remained in the study.

The subjects included in the study participated as preschoolers in the Early 

Childhood Screening and remain in the district through third grade, a stable group of 

families. Students who left the district before the third grade MCA tests or entered the
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district after the beginning of Kindergarten are not included due to missing data. A very 

small number of students were excluded due to lost charts or missing documents and 10 

students were excluded due to absences on MCA testing dates. Frequent relocation is 

associated with low socioeconomic levels, increased marital problems, and negative 

health and educational outcomes (Kerbow, 1996; Ingersoll, Scammen, & Eckerling,

1989). Mobility has been strongly associated with poor school outcomes and is likely 

related to lower achievement scores for individual children (Simpson & Fowler, 1994; 

Kerbow, 1996). Single parenthood is more common among high mobility families 

(Glick, 1993) and, as a result, many single parent families were excluded from the 

sample. As mentioned in Chapter 4, the exclusion of large numbers of students decreased 

the heterogeneity of the sample, eliminating adequate variation on a number of variables, 

including minority and single parenting, which the literature predicts are significantly 

related to educational achievement. Excluding these students from the study pool 

decreases the power of the sample and eliminates the ability to include relocation, family 

composition, race, divorce, and by default, low income, as predictors.

Another limitation of the study was instrumentation. The self-report nature of the 

four-page, small font Health History and Family Factors form (Appendix 9) introduces 

concern about the reliability of the parent responses. The lengthy nature of the form and 

the majority default “no” responses introduces a negative response bias (Waltz,

Strickland, & Lenz, 1991). It is likely that there was a significant amount of selective, 

not random, loss of data. Some parents may be unwilling to provide honest answers to all 

or portions of form. Parents may respond with socially correct responses, withholding 

information about parenting difficulties and child behavior problems (Waltz, Strickland,
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& Lenz, 1991), and false-negative predictions would be expected. Twenty-one percent of 

mother’s, and 22% of father’s education was not reported. Children whose parents have 

less education or who have behavior issues that might predict educational achievement 

may not be identified and may experience unanticipated school difficulties.

The item regarding smoking during pregnancy in particular raises suspicions 

regarding parent self-report. Of the 367 subjects included in the study, no mothers 

reported smoking during any trimester of pregnancy. Overall, 21% of Minnesota women 

between 25 and 44 years of age smoke, including 22% of women with more than 12 

years of education and 16% with those with college degrees (CDC, 2000). While many 

women quit smoking for the duration of the pregnancy, it is statistically improbable with 

a sample of this size that there was no smoking during pregnancy among the 367 

subjects. Fifteen women, or 3.54%, admitted to ingesting alcohol while pregnant. In 

1995,17.6% percent of women in Minnesota reported drinking alcohol during pregnancy 

compared to 16.4% nationally (CDC, 1997a). It is alarming that mothers admitted 

alcohol ingestion, however underreported, yet may have not reported tobacco use.

Another problem involved the use of a pre-existing data set and the inflexibility it 

poses. The Minnesota Early Childhood Screening program was designed to capture the 

psychosocial, behavioral, and family stress risk factors that may influence learning 

(Minnesota Department of Children, Families and Learning, 1999). The cost and 

comprehensive nature of the data collected reflected the literature regarding variables that 

are vital to educational achievement when the instrument was created (Luehr, 1993). 

However, as the literature has evolved since the screening program was initiated in 1977, 

the items on the Health History and Family Factors form have not been restructured in
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the manner in which empirical evidence suggests is necessary for predicting achievement. 

Some essential data items are omitted from the Health History and Family Factors form, 

others are asked in a logical yes/no format when a quantitative response is more valuable 

and meaningful, open-ended questions are posed when a forced choice item is more 

appropriate, the formatting of the instruments is sub-optimal, and the nursing staff 

collecting the data in a community clinical educational setting may not be as thorough 

nor as persistent as a researcher.

Data not collected, yet are known to specifically influence subsequent educational 

achievement are socioeconomic status and family composition. Socio-economic status 

(SES) is a known, empirically supported predictor of educational achievement (Meyer, 

1997; Patterson, Kuppersmidt, & Vaden, 1990; Walsh, 2002). The Early Childhood 

Screening program in Minnesota does not include questions related to income or poverty. 

It is likely that the effect of poverty, income and socioeconomic status are correlated with 

some of the independent variables included in the study, such as parent education, but 

directly measuring income would enhance the prediction of children at risk for low 

achievement. Single parenting can only be inferred from the Health History and Family 

Factors form. Parents are asked to list the ages and education of all family members 

living in the home. The parent is not asked directly if the child is a member of a two- 

parent family or if the parents living in the home are the child’s birth parents.

The literature establishes the quality and intensity of daycare and preschool 

(Barnett, 1998; Campbell & Ramey, 1994; Caughey, DiPeitro, & Strobino, 1994; 

Peisner-Feinburg, 2000; Weikert, 1998) and the age of initiation of daycare (Caughey, 

DiPeitro, & Strobino, 1994) are significant influences on educational achievement.
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Despite the empirical findings in the literature, the form asks only if the child has 

attended daycare, preschool, Head Start, or “other early education experiences”. The 

format of the form leads to additional uncertainty of the accuracy of the parents’ early 

childhood education responses. The early education experiences item placement is in the 

far upper right hand comer of the Health History and Family Factors form (Appendix 9) 

and the default response is “no”. When left blank, it is unknown if the parents answered 

the question or merely overlooked it.

Pregnancy and birth problems are also empirically identified predictors of future 

achievement problems (Boyce, Smith, & Casto, 1999; Hughes, O'Gorman, Shyr, Schork, 

Bozynski, & McCormick, 1999; Lindeke, Mills, Georgieff, Tanner, & Wrbsky, 1998; 

Taylor, Klein, Schatschneider, & Hack, 1999,). The structure of the Health History and 

Family Factors form pregnancy and birth items may result in underreporting of problems. 

A highly ambiguous item, “difficulty at birth”, was checked by 19 mothers without 

further explanation.

The structure of the stress and life change events items is also sub-optimal as a 

predictor of risk for low achievement. The Family Factors questions are open-ended, 

placed at the end of the four-page form. The item asks the parent if the child has 

experienced stressful events in the recent past and what parents do to cope with the 

stresses of parenthood (Appendix 9). It is now known that parents underestimate the 

disruption and stress experienced by children in response to divorce or relocation and 

other stressful events (Shreier, 2002; Wallerstein, Lewis, & Blakeslee, 2000). With the 

present instrument design, all the data in response to the open-ended Family Factors 

questions is assumed to be underreported.
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An emerging body of evidence regarding depression in preschoolers also raises 

the question of its inclusion in early childhood screening (Egger, 2002, Watson & 

McConnell, 2002). The Health History and Family Factors form asks voluminous 

questions about individual health symptoms and behavior, yet does not ask the parents 

about being depressed or the child being depressed. Three mothers spontaneously 

reported depression when questioned about complications of pregnancy and delivery. 

Many of the behavior symptoms elicited indicate a child may be depressed and that the 

family should be referred for treatment. The forms, comprehensive as they are, skirt the 

issue of mental health in parents and preschoolers, whose burden on educational and 

child services systems has grown exponentially in recent years (Kelleher, Mclreney, 

Gardner, Childs, & Wasserman, 2000).

The other issue related to using pre-existing data is the training and role of early 

Childhood Screening nurses as data collectors. Parents are interviewed in a clinical 

community setting without the controls and focus of a researcher. There were many 

instances where the parent responded positively to items that may or may not indicate 

risks to learning. In many instances, nurses did not document whether the items were 

clarified or whether follow-up questions were posed. It is possible that the screening 

nurses did elicit further information and determined that the response was benign. 

However, without documentation, it is not known if the nurse dismissed the item 

appropriately as not indicating risk, or overlooked it. Although the majority of the data 

were elicited as default “no” items, other items required responses. Screening nurses did 

not consistently follow procedure and complete the missing fields during the interviews, 

resulting in high percentages of missing data. The most consistent predictor of early
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achievement is the mother’s education level (Brown, Grugg, Wicker, & O’Tuel, 1985; 

Byrd & Weitzman, 1994; Federal Interagency Forum on Child and Family Statistics, 

2002; Karweit, 1999; Moore, Vandivere, & Ehrle, 2000; Redd, 2001), yet 20 - 22% of the 

subjects’ parent age and education data were omitted.

Another limitation to the study is history, or the inability to measure the impact of 

events that occur after screening and before 3rd grade MCA tests for their impact on the 

child’s achievement scores. Life events, such as a parent death or birth of a disabled 

sibling occurring after screening and before the MCA tests, a period of 3 -  5 years, are 

not known. In addition, preschool, or any learning activities the child attended between 

screening and the beginning of Kindergarten are not recorded. This is especially 

troubling as one of the most common interventions for students at risk-of low achieving is 

preschool. It would have been enlightening to introduce subsequent preschool experience 

into the equation to detect its ability to prevent school difficulty in children with low, but 

passing, MPSI scores.

Little of the subjects’ subsequent school history can be accounted for between 

school entry and 3rd grade testing. There were significant differences in scores between 

the six district elementary schools, which may be a result of school factors or 

demographic characteristics. Attendance was easily accessed and analyzed and did not 

have an effect on third grade MCA scores. School records do not record family data for 

the time period between Early Childhood Screening and the third grade. However, 

influences that are theorized to impact achievement scores in low achieving students such 

as administrative stability (Minneapolis Public Schools, 2001), teacher certification 

(Darling-Hammond, 2000; NCATE, 2003; Stone, 2002), curriculum, teaching styles,
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instructional activities, use of small groups, smaller class sizes (Minneapolis Public 

Schools, 2001), focused instruction for students who are struggling, classroom materials 

(National Governor’s Association for Best Practices (2001) and tutoring or supplemental 

instruction outside of the school system were not measured. Research has consistently 

found teacher quality can be a stronger predictor of achievement than income, English 

language, or race (Darling-Hammond, 2000; NCATE, 2003).

Recommendations

There are many recommendations that can be made from the study findings or 

from problems discovered during data collection. There are four categories of 

recommendations offered:

1. Evaluation of the purpose, efficacy, and outcomes of the Minnesota Early 

Childhood Screening Program.

2. Utilizing the Minnesota Preschool Screening Inventory as a tool to 

identify children at risk for low achievement as well as students eligible for 

Early Childhood Special Education.

3. Changes to some of the parent report items and information collected as a 

part of Early Childhood Screening.

4. Suggestions for school district practices and procedures.

One of the most prominent questions the study findings raise is whether Early 

Childhood Screening identifies children at risk and does it accomplish this in a cost 

effective manner. Of the subjects in this study, no students received comprehensive
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services as a result of Early Childhood Screening. Only two non-Early Childhood 

Special Education students were identified as needing further developmental or cognitive 

assessment at Early Childhood Screening and neither received services as a result. Both 

students performed well on 3rd grade MCA tests. Comprehensive intervention services 

for students at risk for low achievement who are identified at Early Childhood Screening 

are limited to those who qualify for federally mandated Early Childhood Special 

Education. In addition to vision and hearing referral to primary care providers and 

referral of children to MinnesotaCare for uninsured Minnesotans, limited, non

coordinated services include distribution of brochures and class schedules to Early 

Childhood Family Education classes or referral to local preschool programs. Although 

school districts are required to report the number of families who are given information 

about these services, the data are recorded and stored in aggregate. In the study district, it 

is not possible to link referrals to individual students or evaluate if families accessed the 

programs as a result of screening.

The district is reimbursed $40 per child and the average district spends an 

additional $17 to conduct Early Childhood Screening (Stumpf, 2001). Screening the 367 

subjects in this study cost the State of Minnesota $14,680 and cost the school district 

approximately $6239. At a total cost of $20,919, none of the 39% of the students who 

were low achieving on the 3rd grade MCA tests were identified at screening. Multiplied 

across all the school districts of Minnesota, this represents an enormous expenditure 

yielding little in helping to identify students who are at risk. Statewide, 85% of students 

who participate in screening are within the normal range, 14.8% are referred for further 

evaluation (including developmental, immunization, insurance, vision and hearing
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referrals), and 4.7 percent qualify for Early Childhood Special Education (Minnesota 

Planning Agency, 2003a). In 2001, Minnesota spent $2,341,160 and districts spent 

another $994,993 on Early Childhood Screening, a total of $3,336,153 (Minnesota 

Department of Children, Families and Learning (2002a). Among the study subjects, the 

Early Childhood Special Education students had been identified through other channels 

and outreach prior to screening. On a stateside basis, it is not known what proportion of 

the 4.7% of students who qualified for federally mandated Early Childhood Special 

Education were identified outside of the Early Childhood Screening Program.

The Early Childhood Screening Program has been conducted in Minnesota for 25 

years. However, neither the accuracy for identifying children at risk nor the subsequent 

interventions for addressing child and family problems not eligible for federally 

mandated Early Childhood Special Education has been systematically or 

comprehensively evaluated (Minnesota Data Linkages Initiative, 2001; Minnesota 

Department of Education, 2003; Thurlow & Gilman, 1999). A critical look at the 

efficacy of the Early Childhood Screening Program should be undertaken with an eye for 

decreasing the costs and changing the focus from one limited to identifying students with 

disabilities, to one that maximizes the ability to predict children who are at risk for low 

achievement (National Governor’s Association Center for Best Practices, 2001). In the 

era of No Child Left Behind, the purpose of the Early Childhood Screening needs to be 

re-examined, the utility of the instruments to achieve that purpose must be evaluated, and 

the high stakes of the subsequent decisions should be considered when selecting the 

screening instruments (Bagnato, Niesworth, & Munson, 1997).
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The absence of an evaluation of the Minnesota Early Childhood Screening 

program is not surprising when the barriers are considered. Those same barriers prevent 

analyzing Early Childhood Screening data to support health and education policy 

decision-making (Bergren, 2001; Brainerd, 2000; National Center for Education 

Statistics, 2000). Minnesota does not aggregate Early Childhood Screening data. A 

literature review did not reveal any studies using Minnesota Early Childhood Screening 

data in the education or health provider literature. It is extremely difficult to access the 

data, stored in a combination of paper and electronic databases, and in multiple files and 

buildings. Due to the many storage locations -  health office, early childhood screening 

offices, main student file -  the data are often lost or forgotten or are so difficult to obtain, 

decisions are made without accessing it. Even if files are located, the lack of common 

terminology or uniformity of information generated about each child and family is a 

barrier to aggregation (Bergren, 2001; Bradley, 1998; Brainerd, 2000; National Center for 

Education Statistics, 2000). Districts spend a great deal of time collecting and sorting 

Early Childhood Screening information without analyzing it to improve services to 

children. If Early Childhood Screening data were collected and stored electronically, the 

barriers to access and analysis would be overcome, making data and information 

retrievable for decisions regarding individual children, and for policy and practice 

decisions at the district and state level (Bergren, 2001; Henry, 1997; National Center for 

Education Statistics, 2000).

In this study, out of 655 children, only 367 subjects had data complete enough to 

perform the regression analysis, almost exclusively due to relocation into the district after 

Kindergarten entry. Those excluded represent a large proportion of the students at risk -
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minority and single parent families, and those more likely to be low income. The 

education records used in this study of students who transferred into the district contained 

varying amounts of the student’s Early Childhood Screening Records from none at all to 

all of the records. Electronic collection, linkage, storage and transfer of records increase 

the likelihood of complete and accessible individual student records (Bergren, 2001; 

National Center for Education Statistics, 2000). Uniform formats used for electronic data 

collection and storage allow the inclusion of transient children in state aggregated 

databases. The risk analysis for transient students at the state level would identify factors 

that exacerbate or protect this group of children from low achievement.

Providing a uniform Health History and Family Factors form online is more 

convenient for the parent and the interviewer, more cost effective (Waltz, Strickland, & 

Lenz, 1991; University of Michigan Department of Pediatrics, 2002), and would reduce 

the amount of missing data by forcing parents to complete a field or choose a non

response option. Parent access to the Internet in Minnesota is widespread and growing 

(Bergren, 1999). In a 1999 study of families who visited a Minnesota children's hospital 

emergency room, 74% had access to the Internet, with 47% having E-mail at home 

compared with 40% in 1998 (Mandl, Feit, Pena & Kohane, 2000). Among families with 

an income of $20,000 or less, nearly half had access to the Internet. Parents who do not 

have Internet access could access it at any Hennepin County Public Library, could be 

offered terminals at Early Childhood Screening, or interviewed by a nurse, the procedure 

followed when parents cannot fill out paper forms independently.

The stigma and consequences of being labeled “needing assistance” by the No 

Child Left Behind legislation, has prompted Minneapolis officials to identify schools that
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“Beat the Odds” despite having high poverty and many English as Second Language 

students. Those schools were investigated to discover practices and characteristics that 

were likely to produce higher percentages of Level III and Level IV scores than would 

have been predicted (Minneapolis Public Schools, 2001). Such characteristics identified 

in “Beat the Odds” schools were administrative cohesion, staff stability, extended day, 

reduced class size, and mastery learning. By expanding the analysis of data into the 

preschool period, schools can institute “Beat the Odds” interventions specific to early 

childhood to further protect students from failure.

The second major area for recommendation pertains to utilizing the 

developmental screening instrument to identify children at risk for low achievement as 

well as students eligible for Early Childhood Special Education (National Association of 

Governors Center for Best Practices, 2001). Minnesota endorses the MPSI as well as 

several other tools with specificities and sensitivities as good or better than the MPSI 

(Minnesota Department of Early Childhood Screening, 2003). Although the MPSI 

accounted for the greatest amount of variance in the MCA scores, a comparative analysis 

of developmental screening tools may yield an instrument better suited for both the 

identification of children with disabilities and delays and children at risk for low 

achievement. In the interim, the MPSI cut-off bar for services should be lowered and 

interventions be offered to students whose scores do not place them within the criteria for 

federally mandated Early Childhood Special Education. A great deal of expense and time 

is invested in administering developmental screening to 92.3% of the children in 

Minnesota. Using the tool as a pass/fail instrument, yielding a 39% false negative rate in 

this study, does not fully exploit its value for predicting school achievement.
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Its value for identifying low achieving students in third grade warrants identifying 

three outcomes for the MPSI:

1. Refer: Students referred for evaluation for developmental delay, suspected as 

meeting the requirements for federally mandated early childhood special 

education.

2. Pass with recommendation: Students who are suspected as “at-risk” for low 

achievement / demonstrating little evidence of knowledge or skills or partial 

knowledge or skills in the early elementary grades.

3. Pass: Students who will be expected to achieve “solid academic 

performance” in the early elementary grades.

In concert with the three-tiered MPSI outcome, recording the raw Minneapolis 

Preschool Screening Inventory (MPSI) score within the child’s permanent education 

record is recommended. Presently, in the study district, the MPSI score is stored in Early 

Childhood Screening archives according to the date the child was screened. Districts in 

Minnesota are advised not to record the child’s MPSI score in the child’s education 

record to avoid lowering teachers’ expectations for achievement. Districts record merely 

if the child passed (scored higher than their age cut-off) or was referred. As a result, the 

scores are not accessible to assist in decision-making for assessment or interventions for 

individual children. In an electronic database, the MPSI score and other sensitive 

education data can be partitioned, limiting the ability to retrieve it by job title or password 

(Bergren, 2001). Linking and protecting data electronically allows access to the
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information when appropriate, but protects children from lowered expectations and 

privacy breaches.

The third area for recommendations is direction for changes to the parent report 

items and information collected as a part of Early Childhood Screening. As part of a full 

scale evaluation and revision of the Minnesota Early Childhood Screening Program, the 

literature review and this study provides some direction whether the process remains 

paper-based or electronic:

1. Place early education experiences into the body of the Health History and 

Family Factors form.

2. Provide a blank for the description of “other” early childhood experiences.

3. The intensity, or the duration and length of the preschool and daycare 

experience should be identified: age daycare initiated, number of days per 

week, and weeks per year.

4. The type of childcare should be specified: family, in-home, family 

centered, or center-based.

5. Explicitly ask if the child is living in a single parent home.

6. Create a forced choice checklist for pregnancy difficulties, stress and life 

events, and coping strategies.

7. Add a specific item regarding NICU experience, regardless of birth weight 

(Lindeke, Mills, Georgieff, Tanner, & Wrbsky, 1998).

8. Integrate the Parents’ Evaluations of Developmental Status (PEDS) into 

screening items (Reported to predict 71 -  85% of children with disabilities 

[Glascoe, 1997]).
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9. Include preschool and maternal depression subscale within the behavior 

items.

10. Lead screening items should reflect living in a home that was built prior to 

1978, or better yet, include lead blood levels as a screening component.

The No Child Left Behind legislation mandates reporting MCA scores grouped by 

race, ethnicity, income, special education status or English as a second language (U. S. 

Department of Education, 2003). Minnesota should revise the demographic information 

collected at the Early Childhood Screening to include those data fields to target and 

coordinate interventions specific to these high-risk groups before a child is low 

achieving.

The parent responses to the stress events in this study could be used as a starting 

point for revising this portion of the tool to more accurately reflect life events the child 

has experienced. Documenting whether the child has experienced stressors in a forced 

choice checklist rather than asking the parent’s opinion if any stressful events have 

occurred, provides data that may assist in the prediction of 3rd grade achievement. 

Revising the open-ended question of coping resources used for raising children to a 

forced choice item might also provide data on which interventions are more successful in 

mediating the effects of stress.

The fourth area of recommendations pertains to school district practices and 

procedures. Some issues regarding school district practices arose during the course of 

data collection. Comprehensive information such as a health history, stress assessment, 

information needs, or family demographics are recorded as a component of Early 

Childhood Screening and become part of the permanent student health record. Students
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who entered the school district after Kindergarten entry are not screened for health or 

developmental problems, despite the frequent enrollment of children whose life situations 

would predispose them to learning problems: international adoption, poverty, foster care, 

and unknown serious health risks. Despite having lost the opportunity to provide early 

childhood interventions, the systematic screening for students who will need special 

services at the time of enrollment facilitates prompt evaluation, assessment, and 

interventions, possibly preventing low achievement.

There were also some deficiencies in the interviewing skills of the Early 

Childhood Screening nurses. In most Minnesota school districts, licensed health 

providers, not lay volunteers or teaching staff, conduct the Early Childhood Screening 

interviews due to nurses’ ability to critically analyze and clarify responses that may 

indicate significant risks to health and learning. Yet, despite the use of appropriate 

personnel, many forms were incomplete or answers to appropriate follow-up questions 

were not documented. Interviewing is an expensive method of gathering data and, 

coupling it with a self-report measure, provides more accurate and complete responses 

(Waltz, Strickland, & Lenz, 1991). To get the full benefit of the investment, professional 

nursing interviewing skills must be reviewed, reinforced and rewarded to yield valid and 

reliable data. Self or peer review audits may also increase the reliability of the data 

collected by the screening nurses (Schwab, Panettieri & Bergren, 1998).

Interventions

The Nader Model emphasizes that three systems are necessary to support child’s 

health and educational achievement: the school, the community, and family and friends
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(Nader, 1998). Interventions within the model target the child’s links to family and 

community and building the school and community support systems to provide positive 

child and family health and education outcomes.

Minnesota has developed a screening program that exemplifies the ecological 

model, collecting data on the myriad of child, family, and environmental factors believed 

to affect learning (Luehr, 1993). School Readiness, the state strategy to intervene for 

children and families at risk also reflects this model, proposing a web of services ranging 

from Early Childhood Special Education to preschool, home visiting, parent services, 

Kindergarten orientation, programming with childcare providers, and transportation 

(Minnesota Department of Children, Families and Learning, 2001a). However, in reality, 

the preventative interventions for such risks outside of Early Childhood Special 

Education are left to the discretion of individual communities and vary widely in the 

families targeted for services and the quantity, intensity, and scope of services 

(Minnesota Department of Children, Families and Learning, 2001a). Early Childhood 

Screening data document risk regardless of a community’s resources, programs or 

interventions to address those risks, violating one the premises of screening (Vessey et 

al., 2001). Outcome evaluation of community School Readiness programs and its impact 

on achievement is not conducted (Minnesota Department of Education, 2003). A pilot 

study indicating 44% of entering Kindergarteners in 2002 were not proficient in language 

and 42% were not proficient in math (Minnesota Department of Education, 2003) 

suggests the School Readiness program as currently administered is not achieving its 

goals.
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Many of the No Child Left Behind programs and funds for the preschool period 

target parents (U. S. Department of Education, 2003; Minnesota Department of 

Education, 2003), ignoring the research over the last 30 years in early childhood 

intervention that demonstrates both children and parents show gains from direct programs 

with far fewer positive outcomes to indirect programs (St. Pierre, Layzar, & Barnes,

1995; Yoshikawa, 1995). That is, programs for children benefit children and programs 

for parents benefit parents. To decrease the number of low achieving students mandated 

by NCLB, services to children must be strengthened.

Another theme throughout the early intervention literature is the need to establish 

comprehensive programs that link social services, preschool, childcare, Early Childhood 

Special Education, mental health services and parent services (Gomby; Lamer,

Stevenson, Lewit, & Behrman, 1995; Yoshikawa, 1995; Zaslow, Calkins, Halle, Zaff & 

Margie, 2000). Two variables that predicted low achievement in this study, daycare and 

behavior problems, are best approached from an integrated community perspective.

Intervention programs in the past concentrated on providing high quality daycare 

to families in poverty (Barnett, 1998; Slavin, Karweit, & Wasik (1992/1993). With the 

huge percentages of children in daycare in Minnesota and other states and welfare reform 

that requires mothers to work outside the home, poor quality early childcare affects later 

achievement in all children (Bamett, 1998). Investment in the quality of daycare, the 

training and compensation of providers, family subsidies, and facilities are investing in 

early childhood education and subsequent achievement (Kagan, 2001). In order for 

districts to reduce the chances of being identified as “needing improvement”, they need to
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partner with their communities, families and childcare facilities, linking services to 

identify and institute proactive measures.

Many of the variables that predict 3rd grade educational achievement, such as 

single parent status, poverty and parent education levels, are not considered amenable to 

intervention. However, a recent long-term follow-up study of the Carolina Abecedarian 

Project (Campbell & Ramey, 1994) found that mothers whose children were in the 

experimental group that received five years of fully funded, full-time quality educational 

childcare and services were significantly more likely than mothers in the control group to 

further their education, especially if they were aged 17 years or younger at the time of the 

target child’s birth (Ramey, Campbell, Burchinal, Skinner, Gardner & Ramey, 2000). 

Increased maternal education in the experimental group also resulted in a high 

employment rate. The control group mothers who did not receive childcare had the 

highest rate of unemployment when their children were older. This study reinforces 

positive outcomes of daily, high quality daycare for children and their mothers, including 

a risk factor not considered amenable to intervention, maternal education.

The number of behavior and psychosocial problems in young children has 

increased substantially since the 1970’s and systems to address assess and intervene are 

beyond the scope and expertise of any one group of providers (Kelleher, Mclreney, 

Gardner, Childs, & Wasserman, 2000). Early childhood social services, already in place 

in Minnesota schools, are often not connected to the Early Childhood Screening Program 

and are not focused on prevention (Watson & McConnell, 2002). When a parent 

expresses a problem with behavior during Early Childhood Screening and requests 

assistance, they are referred to community, fee-based Early Childhood Family Education
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(ECFE) classes or given pamphlets. Most Minnesota ECFE programs include parent 

discussion groups, play and learning activities, parent-child activities, special family 

events, information on other community resources for families, libraries of books and 

toys, and other learning materials (Minnesota Department of Children, Families and 

Learning, 2002b). ECFE programs are not designed to meet the needs of a family in 

crisis or in which a family member or members require mental health services.

Counseling is not offered as part of ECFE nor are agencies that perform behavior or 

family counseling included in the resource materials. Appropriate assessments and 

treatment for children with serious early childhood behavior problems may include parent 

substance abuse assessments and counseling, lead screening, psychiatric evaluations for 

the children and parents, individualized cognitive, language, and social behavior 

education, parent training, and individual, group or family therapy (Early Childhood 

Behavior Project, 2003; Kaiser, Foster, & Hancock, 1999; Kaiser, Hancock, & Hester,

1999). In most communities, mental health assessment treatment programs are not 

available for children under 5 years of age (Barnett, 2000).

Mental health in young children cannot be ignored when addressing achievement. 

How children feel is as important to achieving as how they think (Shonkoff & Phillips,

2000). Clear linkages are needed to reduce fragmentation between educational 

professionals, primary care providers, mental health services and early childhood 

screening programs for children who exhibit problem behaviors (Kelleher, Mclreney, 

Gardner, Childs, & Wasserman, 2000; Shonkoff & Phillips, 2000). The growing impact 

of behavior on achievement and long-term outcomes for children challenges communities 

to identify gaps in mental health programming for young children and their families.
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North Carolina established a statewide comprehensive early childhood program 

that embodies the elements of the ecological model of child development. The project, 

Smart Start, is an early childhood initiative, a public- private project including business 

and parent partners to address the combination of childcare, behavior and social service 

needs (North Carolina Smart Start, 2000). In North Carolina, each local partnership 

develops a comprehensive plan that targets the community’s greatest needs including 

health, family support, and the quality, affordability and availability of childcare. 

Individual programs and services were replaced by a comprehensive system of early care 

and education (Kagan, 2001). Smart Start succeeded in increasing the overall quality of 

childcare throughout North Carolina. In 1993, just over 20 percent of the children in 

childcare were in centers that met higher than minimum standards. In 1999, nearly 31.5 

percent of children were in childcare centers that met high standards (North Carolina 

Smart Start, 2000). Accountability for achievement of outcomes is measured by annually 

evaluating Kindergarten readiness skills (Minnesota Department of Education, 2003). 

Evaluations studies demonstrate Smart Start Partnerships result in improved Kindergarten 

entry skills, improved access to health care and improved performance and coordination 

of agencies that serve young children (Smart Start Evaluation Team, 2003).

Minnesota’s School Readiness program provides the framework for coordinated 

partnerships for the delivery of child services that are known to promote achievement. 

Presently, School Readiness is predominated by individual programs and services rather 

than a comprehensive system of early care and education. School Readiness must be able 

to ensure the expenditures for early childhood services result in improved outcomes for 

the families and children in their communities. The Minnesota School Readiness
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program must conduct a critical self-examination in light of NCLB legislation. Programs 

and services must be evaluated in terms of the literature on evidence-based interventions. 

Measurement and accountability for social, health and achievement outcomes must be 

instituted, gaps in services must be closed, and a comprehensive system of early care and 

education must be established. Successful programs such as North Carolina Smart Start 

provide a template for achieving similar outcomes.

The costs of effective early childhood programs are very expensive, but are offset 

by reducing the escalating costs of social problems (Barnett, 1998, 2000: Reynolds, 2001; 

Slavin, Karweit, & Wasik, 1992/1993; Yoshikawa, 1995). Fragmented and ineffective 

intervention services presently provided for children 0 - 5  years are quite costly, 

approaching the cost of providing high quality services for all children (Barnett, 2000). 

Many communities are providing universal pre-Kindergarten for all children based on 

evidence that high quality services for all children are as beneficial as services targeted 

for children at risk (Kagan, 2001). North Carolina chose to improve childcare quality for 

all children, not just those living in poverty. Taxpayers and legislators need to recognize 

the question is not whether to spend the money, but when the money is spent, and 

whether it is spent on prevention or on remediation and the criminal justice system 

(Slavin, Karweit, & Wasik, 1992/1993; Yoshikawa, 1995).

Future research

This study is a beginning investigation of the ability to use preschool screening 

data to predict third grade achievement. This area remains fertile for many future studies 

by educators and health care providers.
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Included in the many possibilities for research would be conducting further 

investigation within the current data and subject pool. A follow-up study of a subgroup 

of randomly selected subjects might provide more valid and reliable data using study 

specific instruments and parent interviews. Missing early childhood data items, 

subsequent early education, elementary school, and instruction variables may predict a 

greater percentage of the variance of MCA scores.

The use of multiple standardized educational achievement scores would 

strengthen the relationship between predictor variables and achievement as well as 

validate the Minnesota Comprehensive Assessments Levels and cut-off score.

Replicating the study using other criterion-referenced high standards tests with stronger 

psychometric histories, such as the National Assessment of Educational Progress 

(NAEP), is desirable. The 4th grade Iowa Test of Basic Skills and other norm-referenced 

tests would provide additional data regarding the predictive value of Early Childhood 

Screening data in this sample. Additionally, longitudinal studies that follow students 

from Early Childhood Screening to graduation would aid in isolating predictors of 

achievement throughout a child’s K-12 career.

Many of the students excluded from the investigation due to missing data likely 

include the very students in most need of early detection and intervention. Students 

excluded from the study performed significantly lower on the MCA Math test than the 

study subjects. Students who transfer into a school district after Early Childhood 

Screening represented 44% of the 3rd grade class, a significant percentage of students. 

Single parents, minorities and adopted children were over-represented in the excluded 

group. Although data regarding students who enter after Kindergarten entry are
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irrelevant for early intervention on the local level, the analyses of available data is 

warranted for the identification of risk related to race, health, family composition, and life 

stresses to be addressed state-wide.

Future studies should be designed to improve the generalizability of the findings. 

The study district was a suburban-rural district, predominantly Caucasian, with highly 

educated parents and few non-English speakers. This study should be replicated in other, 

more diverse settings, both within and outside of Minnesota. Additionally, aggregation 

of data from several school districts would enhance the predictive estimate of the 

regression equations and increase the number of low incidence, yet highly predictive 

variables of achievement, such as race, family composition, health problems and chronic 

diseases. Conducting studies that include students’ birth and health reeords would 

provide more valid and meaningful measures of the impact of pregnancy and health 

problems on achievement (Minnesota Data linkages Initiative, 2001).

Although the instruments used in Early Childhood Screening were developed 

using the literature on achievement, they do not collect data in the form that is needed to 

predict achievement outcomes. Preschool and daycare should be investigated using 

precise tools that include the age of initiation and intensity of these experiences and their 

impact on later learning and achievement. Measurements of the quality of preschool and 

daycare, including programs offered through Early Childhood Family Education, are 

essential for program evaluation and should be included in subsequent studies.

The significant predictive value of a child’s age at toilet training on MCA reading scores 

was a surprising finding that has not been previously reported in the literature. Toilet 

training is occurring at an average age much older than in previous generations, and the
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correlation to later achievement may be a new phenomenon. Future research should 

attempt to clarify if toilet training is a proxy for other child or family variables and 

examine the relationship of later toilet training with other child, family and social issues.

Further research should investigate the construction of an easy to identify, 

quantitative formula, electronically calculated at the conclusion of screening, that more 

accurately predicts early elementary educational outcomes. Isolating individual variables 

and composites to increase the amount of variance predicted in achievement could 

decrease the number of items and cost required for Early Childhood Screening data 

collection and more accurately identify students and families who require early 

intervention and education services to achieve in later school years.

Summary

School nurses are committed to advancing the well-being, academic success, and 

life-long achievement of students (National Association of School Nurses, 1999). 

Screening for suspected illnesses and problems that interfere with learning has 

traditionally been a school nursing role (Boyer, 1998, Vessey et al., 2001; Wold, 1981; 

Wold & Dagg, 1981). This study is an initial attempt to investigate the ability of Early 

Childhood Screening family, health, development, behavior, and stress data to predict 3rd 

grade standardized achievement scores from Early Childhood Screening data. In this 

study, 39% of students who were identified as low performing on 3 rd grade achievement 

tests were not identified as needing services at Early Childhood Screening.

The absence of daycare experience, increased mother’s education, father’s 

education, raw Minneapolis Preschool Screening score and weighted MPSI score, earlier
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age at toilet training, and fewer parent information and resource needs were significantly 

correlated with higher 3rd grade MCA Reading scores. Increased mother’s education, 

father’s education, raw Minneapolis Preschool Screening score and weighted MPSI 

score, fewer parent-reported child behaviors, and fewer parent information and resource 

needs were significantly correlated with 3rd grade MCA Math scores. The weighted 

Minneapolis Preschool Screening Inventory (MPSI) score, not attending daycare, the age 

of toilet training, and the father’s education predicted eighteen percent of the 3rd grade 

Minnesota Comprehensive Assessment Reading score. The weighted MPSI score, the 

mother’s education and a behavior composite score predict twelve percent of the 3rd 

grade Minnesota Comprehensive Assessment Math score.

At present, nurses collect voluminous amounts of Early Childhood Screening data 

and it is not analyzed to predict students who may be low achieving in 3rd grade. School 

districts and the state of Minnesota adhere to an ecological approach in data collection, 

but use a single tool to refer students for services, and limit services to federally 

mandated Early Childhood Special Education. Despite costing $57 per child to perform 

Early Childhood Screening (Stumpf, 2001), the 39% of 3rd grade subjects who performed 

below Level III, or below “solid academic performance”, were not identified during the 

preschool screening process. A 39% ’’false negative” rate for identifying low achieving 

students is unacceptable. Two levels of referral are recommended for further evaluation 

of children according to MPSI scores weighted by age: one level for Early Childhood 

Special Education referrals, and one level for risk of low achievement referrals. A high 

incidence of behavior problems and Information Needs also beg for a system for 

comprehensive and coordinated prevention, follow-up and intervention programs.
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Comprehensive community partnerships for all child services should be forged to 

increase third grade MCA performance and prevent low achievement.

Low achievement in the early elementary years portends a bleak future, both 

educationally and socially for children and their communities. The use of a single 

developmental screening tool to identify children for services is inadequate and must be 

enhanced with other variables suggested by the ecological model of development to more 

accurately predict elementary age achievement. This study provides direction for future 

studies for identifying preschool children at risk for low achievement in grade three who 

do not qualify for Early Childhood Special Education. The No Child Left Behind 

legislation adds impetus to maximizing the investment in Early Childhood Screening data 

to detect risks for low achievement.
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Appendix 1: Federal laws regarding early intervention

1975 PL 94-142 Education for the Handicapped Act (EHA).
Guaranteed free, public education to all children with disabilities, 
ages 5 -2 1 .
Allows states to determine services to pre-school children

1986 PL 99-457 Amended EHA, provides basic phase-in mandate for states
to provide special education services to children 3 - 5  and helps 
states set up programs for children ages’ birth to age 3 who need 
early intervention.

1990 PL 101-476 Mandated PL 99-457. Title changed to Individuals with
Disabilities Act (IDEA).

1997 PL 105-17 Reauthorization of IDEA. Broadened early intervention
programs into systems model, birth -  age 3 (Part H, in 1998 
became know as Part C).

Adapted from Lewis & Bear, 2000, p. 17.
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Appendix 2: Number of young children served by IDEA ages 3 - 5  years of age

1992- 1993 455,495

1993-1994 491,685

1994-1995 522,710

1995- 1996 548,411

United States Department of Education, (1997). Part C -  Infants and children with 
disabilities of the Individuals with Disabilities Education Act of 1997, Department of 
Education, 20 U.S.C. Chapter 33, Sections 1431 -  1445, As amended by PL 105 -  17, 
Federal Register.
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Appendix 3: Criteria for screening

Eligibility criteria for condition specific screening

1. The condition is serious of potentially serious to public health.
2. The natural history of the condition is known because there are suitable diagnostic 

tests and procedures for screening follow-up.
3. The prognosis of the condition if it can be caught before symptoms appear, can be 

improved.
4. The condition is treatable and controllable.
5. There is an adequate time interval between when the condition is identified 

through screening and the optimal time for treatment and intervention.
6. The condition is relatively prevalent.
7. There are facilities for referral for positive screening results.
8. The cost of early identification, diagnosis and treatment is favorable to later 

diagnosis and treatment.
9. There is a valid reliable screening test or procedure for the condition.

Vessey et al. 2001, adapted from Kaplan, D. W. & Mammel, K. A. In W. A. Hay, Jr., A. 
R. Hayward, M. J. Levin, & J. M. Sondheimer (Eds.) (1999). Current pediatric diagnosis 
& treatment. Stanford, CT: Appleton & Lange.
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Appendix 4: Minnetonka Schools Early Childhood Screening

Year Number of Children 3 - 6  years old Screened

00-01: 643 
99 - 00: 622
98 - 99 693
97 - 98 661
96 - 97 700
95 - 96 676
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Appendix 5: Minnesota Statutes for Early Childhood Screening 

121A.16
121A.16 Early childhood health and development screening; purpose.

The legislature finds that early detection of children's health and developmental 
problems can reduce their later need for costly care, minimize their physical and 
educational handicaps, and aid in their rehabilitation. The purpose of sections 121 A. 16 to 
121A. 19 is to assist parents and communities in improving the health of Minnesota 
children and in planning educational and health programs.

HIST: 1977 c 437 s 1; 1994 c 465 art 2 s 1; 1998 c 397 art 3 s 103; art 11 s 3 

121A.17 School board responsibilities.

Subdivision 1. Early childhood developmental screening.
Every school board must provide for a mandatory program of early childhood 

developmental screening for children once before school entrance, targeting children who 
are between 3-1/2 and four years old. This screening program must be established either 
by one board, by two or more boards acting in cooperation, by service cooperatives, by 
early childhood family education programs, or by other existing programs. This 
screening examination is a mandatory requirement for a student to continue attending 
kindergarten or first grade in a public school. A child need not submit to developmental 
screening provided by a board if the child's health records indicate to the board that the 
child has received comparable developmental screening from a public or private health 
care organization or individual health care provider. Districts are encouraged to reduce 
the costs of preschool developmental screening programs by utilizing volunteers in 
implementing the program.

Subd. 2. Screening required before kindergarten 
enrollment. A child must not be enrolled in kindergarten in a public school unless the 

parent or guardian of the child submits to the school principal or other person having 
general control and supervision of the school a record indicating the months and year the 
child received developmental screening and the results of the screening not later than 30 
days after the first day of attendance. If a child is transferred from one kindergarten to 
another, the parent or guardian of the child must be allowed 30 days to submit the child's 
record, during which time the child may attend school.

Subd. 3. Screening program, (a) A screening program must include at least the 
following components: developmental assessments, hearing and vision screening or 
referral, immunization review and referral, the child's height and weight, identification of 
risk factors that may influence learning, an interview with the parent about the child, and 
referral for assessment, diagnosis, and treatment when potential needs are identified. The 
district and the person performing or supervising the screening must provide a parent or 
guardian with clear written notice that the parent or guardian may decline to answer 
questions or provide information about family circumstances that might affect
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development and identification of risk factors that may influence learning. The notice 
must clearly state that declining to answer questions or provide information does not 
prevent the child from being enrolled in kindergarten or first grade if all other screening 
components are met. If a parent or guardian is not able to read and comprehend the 
written notice, the district and the person performing or supervising the screening must 
convey the information in another manner. The notice must also inform the parent or 
guardian that a child need not submit to the district screening program if the child's health 
records indicate to the school that the child has received comparable developmental 
screening performed within the preceding 365 days by a public or private health care 
organization or individual health care provider. The notice must be given to a parent or 
guardian at the time the district initially provides information to the parent or guardian 
about screening and must be given again at the screening location.

(b) All screening components shall be consistent with the standards of the state 
commissioner of health for early developmental screening programs. A developmental 
screening program must not provide laboratory tests or a physical examination to any 
child. The district must request from the public or private health care organization or the 
individual health care provider the results of any laboratory test or physical examination 
within the 12 months preceding a child's scheduled screening.

(c) If a child is without health coverage, the school district must refer the child to an 
appropriate health care provider.

(d) A board may offer additional components such as nutritional, physical and dental 
assessments, review of family circumstances that might affect development, blood 
pressure, laboratory tests, and health history.

(e) If a statement signed by the child's parent or guardian is submitted to the 
administrator or other person having general control and supervision of the school that 
the child has not been screened because of conscientiously held beliefs of the parent or 
guardian, the screening is not required.

Subd. 4. Follow-up screening. If any child's screening indicates a condition that 
requires diagnosis or treatment, the child's parents shall be notified of the condition and 
the board shall ensure that an appropriate follow-up and referral process is available.

Subd. 5. Developmental screening program information.
The board must inform each resident family with a child eligible to participate in the 

developmental screening program about the availability of the program and the state's 
requirement that a child receive developmental screening not later than 30 days after the 
first day of attending kindergarten in a public school.

Subd. 6. Developmental screening services. A board may contract with or purchase 
service from an approved early developmental screening program in the area. 
Developmental screening must be conducted by either an individual who is licensed as, 
or has training that is similar to a special education teacher, school psychologist,
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kindergarten teacher, pre-kindergarten teacher, school nurse, public health nurse, 
registered nurse, or physician. The individual may be a volunteer.

Subd. 7. Screening record. The district must provide the parent or guardian of the 
child screened with a record indicating the month and year the child received 
developmental screening and the results of the screening. The district must keep a 
duplicate copy of the record of each child screened.

Subd. 8. Volunteer screening programs. Every board must integrate and utilize 
volunteer screening programs in implementing sections 121A.17tol21A.19 wherever 
possible.

Subd. 9. Health care provider societies. A board may consult with local societies 
of health care providers.

Subd. 10. Priority to volunteers. In selecting personnel to implement the screening 
program, the district must give priority first to qualified volunteers.

HIST: 1977 c 305 s 45; 1977 c 437 s 2; 1979 c 334 art 6 s 
12,13; 1981 c 358 art 6 s 14; 1982 c 548 art 6 s 5; 1983 c 314 
art 6 s 7; lSpl985 c 12 art 6 s 2; 1986 c 444; 1989 c 329 art 4 
s 20; 1991 c 265 art 4 s 6,32; 1992 c 499 art 4 s 1-4; 1993 c 
224 art 4 s 12-17; 1993 c 374 s 12; 1996 c 305 art 1 s 138; 1998 
c 397 art 3 s 57-65,103; art 11 s 3

Copyright 2000 by the Office o f  Revisor o f  Statutes, State o f  Minnesota

121A.19 Developmental screening aid.

Each school year, the state must pay a district $40 for each child screened according to 
the requirements of section 121 A. 17. If this amount of aid is insufficient, the district may 
permanently transfer from the general fund an amount that, when added to the aid, is 
sufficient.

HIST: 1991 c 265 art 4 s 7; 1993 c 224 art 4 s 18; 1998 c 397 art 3 s 67,103; art 11 s 3; 
1999 c 205 art 1 s 40

Office of Revisor of Statutes (2000)., State of Minnesota. Retrieved August 8, 2001, from 
http://www.revisor.leg.state.mn.us/stats/!21 A/17.html and 
http://www.revisor. leg. state.mn.us/stats/121 A/19 .html
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APPENDIX 6

Form for early childhood screening by child’s primary provider
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Minnetonka Schools 
Physician's Early Childhood Screening Summary

Nam e o f C h ild ____________

B ir th d a te _________________

A ddress__________________

D a te  o f e x a m _____________

H e ig h t:_________________

Vision Screening results: 

Hearing  Screening results:

W eigh t: 

R: 2 0 /_  

R: _____

L: 20/

Telephone

Muscle b a lan ce_________________________________

Im m unizations: Are  th e y  up to  d a te ? _________________

Developmental Screening:

Testing  tool u s e d _______________________________

Results:

M o to r ____________________________________

C o g n itive_________________________________

S p eech /lan g u ag e_________________________

S o c ia l/e m o tio n a l_________________________

Com m ents_______________________________________

H e a lth  o r behavior concerns th a t  may im pact learning:

Physician ________

Address ________

Telephone (  ).

Return to: Early Childhood Screening 
Minnetonka Schools 
5621 County Road 101 
Minnetonka, MN 55345

PH: (952) 401-5046
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Appendix 7: Minnesota Data Privacy Act

Chapter Title: GOVERNMENT DATA PRACTICES 
Section: 13.32

Text: □
13.32 Educational data.

Subdivision 1. Definitions. As used in this section:

(a) "Educational data" means data on individuals maintained by a public educational agency or institution 
or by a person acting for the agency or institution which relates to a student.

Records o f  instructional personnel which are in the sole ossession o f  the maker thereof and are not 
accessible or revealed to any other individual except a substitute teacher, and are destroyed at the end o f the 
school year, shall not be deemed to be government data.

Records o f  a law enforcement unit o f  a public educational agency or institution which are maintained 
apart from education data and are maintained solely for law enforcement purposes, and are not disclosed to 
individuals other than law enforcement officials o f  the jurisdiction are not educational data; provided, that 
education records maintained by the educational agency or institution are not disclosed to the personnel of 
the law enforcement unit. The University o f  Minnesota police department is a law enforcement agency for 
purposes o f  section 13.82 and other sections o f  Minnesota Statutes dealing with law enforcement records. 
Records o f  organizations providing security services to a public educational agency or institution 
must be administered consistent with section 13.861.

Records relating to a student who is employed by a public educational agency or institution which are 
made and maintained in the normal course o f business, relate exclusively to the individual in that 
individual's capacity as an employee, and are not available for use for any other purpose are classified 
pursuant to section 13.43.

(b) "Juvenile justice system" includes criminal justice agencies and the judiciary when involved in 
juvenile justice activities.

(c) "Student" means an individual currently or formerly enrolled or registered, applicants for enrollment 
or registration at a public educational agency or institution, or individuals who receive shared time 
educational services from a public agency or institution.

(d) "Substitute teacher" means an individual who performs on a temporary basis the duties o f the 
individual who made the record, but does not include an individual who permanently succeeds to the 
position o f  the maker o f  the record.

Subd. 2. Student health and census data; data on parents, (a) Health data concerning students, including 
but not limited to, data concerning immunizations, notations o f  special physical or mental problems and 
records o f  school nurses are educational data. Access by parents to student health data shall be pursuant to 
section 13.02, subdivision 8.

(b) Pupil census data, including emergency information and family information are educational data.
(c) Data concerning parents are private data on individuals but may be treated as directory information if  

the same procedures that are used by a school district to designate student data as directory information 
under subdivision 5 are followed.

Subd. 3. Private data; when disclosure is permitted. Except as provided in subdivision 5, educational 
data is private data on individuals and shall not be disclosed except as follows:

(a) Pursuant to section 13.05;
(b) Pursuant to a valid court order;
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(c) Pursuant to a statute specifically authorizing access to the private data;
(d) To disclose information in health and safety emergencies pursuant to the provisions o f United States 

Code, title 20, section 1232g(b)(l)(I) and Code o f  Federal Regulations, title 34, section 99.36;
(e) Pursuant to the provisions o f  United States Code, title 20, sections 1232g(b)(l), (b)(4)(A), (b)(4)(B),

(b)(1)(B), (b)(3) and Code o f Federal Regulations, title 34, sections 99.31, 99.32, 99.33,99.34, and 99.35;
(f) To appropriate health authorities to the extentnecessary to administer immunization programs and for 

bona fide epidemiologic investigations which the commissioner o f  health determines are necessary to 
prevent disease or disability to individuals in the public educational agency or institution in which the 
investigation is being conducted;

(g) When disclosure is required for institutions that participate in a program under title IV o f the Higher 
Education Act, United States Code, title 20, chapter 1092;

(h) To the appropriate school district officials to the extent necessary under subdivision 6, annually to 
indicate the extent and content o f remedial instruction, including the results o f  assessment testing and 
academic performance at a post-secondary institution during the previous academic year by a student who 
graduated from a Minnesota school district within two years before receiving the remedial instruction;

(i) To appropriate authorities as provided in United States Code, title 20, section 1232g(b)(l)(E)(ii), if  the 
data concern the juvenile justice system and the ability o f the system to effectively serve, prior to 
adjudication, the student whose records are released; provided that the authorities to whom the data are 
released submit a written request for the data that certifies that the data will not be disclosed to any other 
person except as authorized by law without the written consent o f  the parent o f  the student and the request 
and a record o f the release are maintained in the student's file;

(j) To volunteers who are determined to have a legitimate educational interest in the data and who are 
conducting activities and events sponsored by or endorsed by the educational agency or institution for 
students or former students;

(k) To provide student recruiting information, from educational data held by colleges and universities, as 
required by and subject to Code o f Federal Regulations, title 32, section 216; or

(1) To the juvenile justice system if  information about the behavior o f  a student who poses a risk o f harm 
is reasonably necessary to protect the health or safety o f  the student or other individuals.

(m) With respect to social security numbers o f  students in the adult basic education system, to Minnesota 
state colleges and universities and the department o f  economic security for the purpose and in the manner 
described in section 124D.52, subdivision 7.

Subd. 4. Student's access to private data. A student shall not have the right o f  access to private data 
provided in section 13.04, subdivision 3, as to financial records and statements o f  the student's parents or 
any information contained therein.

Subd. 5. Directory information. Information designated as directory information pursuant to the 
provisions o f  United States Code, title 20, section 1232g and Code o f Federal Regulations, title 34, section 
99.37 which are in effect on July 1, 1993, is public data on individuals. When conducting the directory 
information designation and notice process required by federal law, an educational agency or institution 
shall give parents and students notice o f the right to refuse to let the agency or institution designate any or 
all data about the student as directory information. This notice may be given by any means reasonably 
likely to inform the parents and students o f the right.

Subd. 6. Admissions forms; remedial instruction, (a) Minnesota post-secondary education institutions, 
for purposes o f  reporting and research, may collect on the 1986-1987 admissions form, and disseminate to 
any public educational agency or institution the following data on individuals: student sex, ethnic 
background, age, and disabilities. The data shall not be required o f  any individual and shall not be used for 
purposes o f  determining the person's admission to an institution.

(b) A school district that receives information under subdivision 3, paragraph (h) from a post-secondary 
institution about an identifiable student shall maintain the data as educational data and use that data to 
conduct studies to improve instruction. Public post-secondary systems annually shall provide summary 
data to the department o f children, families, and learning indicating the extent and content o f  the remedial 
instruction received in each system during the prior academic year by, and the results o f assessment testing 
and the academic performance of, students who graduated from a Minnesota school district within two
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years before receiving the remedial instruction. The department shall evaluate the data and annually report 
its findings to the education committees o f the legislature.

(c) This section supersedes any inconsistent provision o f  law.

Subd. 7. Uses o f  data. School officials who receive data on juveniles, as authorized under sections 
260B.171 and 260C.171, may use and share that data within the school district or educational entity as 
necessary to protect persons and property or to address the educational and other needs o f students. A 
school district, its agents, and employees who use and share this data in good faith are immune from civil 
or criminal liability that might otherwise result from their actions.

Subd. 8. Access by juvenile justice system, (a) Upon request, the following education data shall be 
disclosed under subdivision 3, clause (i), to the juvenile justice system: a student's full name, home 
address, telephone number, date o f  birth; a student's school schedule, attendance record, and photographs, if 
any; and parents' names, home addresses, and telephone numbers.

(b) In addition, the following data on behavior by a student who is on probation may be disclosed under 
subdivision 3, clause (i) or (1), to the juvenile justice system:

(1) use o f  a controlled substance, alcohol, or tobacco;
(2) assaultive or threatening conduct that could result in dismissal from school under section 121A.45, 

subdivision 2, clause (b) or (c);
(3) possession or use o f  weapons or look-alike weapons;
(4) participation in gang activity as defined by the criminal gang oversight council under section 

299A.64, subdivision 2, paragraph (b);
(5) theft; or

(6) vandalism or other damage to property.
Any request for access to data under this paragraph must contain an explanation o f  why access to the data 

is necessary to serve the student or to protect students or staff.
(c) A superintendent o f  a school district or chief administrative officer o f  a school who discloses 

information about a student to the juvenile justice system under this paragraph shall, to the extent permitted 
by federal law, notify the student's parent or guardian o f the disclosure.

(d) Nothing in this subdivision shall limit the disclosure o f  educational data pursuant to court order.

HIST: 1979 c 328 s 18; 1980 c 603 s 26; 1981 c 311 s 14,39; 1982 c 545 s 24; 1984 c 436 s 14; 1985 c 
298 s 9,10; 1986 c 444; 1989 c 351 s 4,5; 1993 c 13 art 1 s 9,10; 1993 c 351 s 2-4; 1994 c 618 art 1 s 4;
1994 c 636 art 4 s 1; 1995 c 259 art 1 s 6; lSp l995  c 3 art 16 s 13; 1996 c 440 art 1 s 3,4; lS p l997  c 3 s 
1-3; 1999 c 139 art 4 s 2; 1999 c 227 s 3,4,22; 2000 c 451 s 1; 2000 c 468 s 10; 2000 c 489 art 1 s
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APPENDIX 8

Minnetonka Public Schools Approved Policies and Procedures:

Records of pupils -  policies regarding data collection, maintenance and release thereof
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MINNETONKA PUBLIC SCHOOLS 
Approved Policies and Procedures

Refer To Date of Issue Page _1_ of Issue No. File No
Feb. 6 , 1989 12 Pages 8 R -l

RECORDS OF PUPILS-POLICIES REGARDING 
SUBJECT: COLLECTION, MAINTENANCE AND RELEASE THEREOF

1.0 Every pupil is to have a Cumulative Record File which legally encompasses all school data about the 
pupil. For practical reasons, various types of records may be stored in separate locations. Data about 
the pupil may be placed into one of the following classifications:

1.1 Administrative Records-This classification includes official administrative records that constitute 
the minimum personal factual data necessary for operating the educational system. It may 
include:

1.1.1 Directory Information—This classification includes basic data about students which shall 
be public (accessible to the public) information. It may include and is limited to:

1.1.1.1 Student Name

1.1.1.2 Student Address

1.1.1.3 S tudent Telephone Listing

1.1.1.4 Date and Place of Birth

1.1.1.5 Participation in school activities and sports

1.1.1.6 Weight and Height of athletic team members

1.1.1.7 Dates of Attendance

1.1.1.8 Degrees (in the case of former students) and Awards Received

1.1.1.9 Most recent previous educational institution attended

1.1.2 Other Administrative Records-This classification includes basic data about students, 
which is private (not public; accessible to the individual subject of the data) information.
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It may include:

1.1.2.1 Names and addresses of parents, guardians, and siblings

1.1.2.2 Grades and Academic Work Completed

1.1.2.3 Sex of Student

1.1.2.4 Achievement Test Score

1.1.2.5 Birthdate of siblings

1.2 Supplementary Records-This classification includes verified information of clear importance in 
understanding the pupils’ development, which is private information. It includes but is not 
limited to:

1.2.1 Scores on group standardized intelligence, aptitude, interest or personality tests

1.2.2 Record of extra-curricular activities

1.2.3 Record of health

1.2.4 Home environment information—such as parental occupation(s) and marital status

1.2.5 Systematically gathered teacher or counselor evaluations and observations such as reading 
skills monitoring reports

1.2.6 Reports, verified by two or more persons, of serious or rec- rent bahavior patterns

1.2.7 Pictures of students

1.3 Tentative Records-This classification includes potentially useful information that is not clearly 
verified or not presently needed, which is private information. It includes but is not limited to:

1.3.1 Comments from teachers, counselors or administrators concerning academic performance 
or personality assessment

1.3.2 Reports from outside agencies

1.3.3 Reports of parent-teacher conferences

1.3.4 Work samples and unverified reports o f behavior

1.4 Professional Records-This classification includes individually administered standardized tests
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psychological, psychiatric and medical records which are generated within the district or solicited 
from health care professionals to be used for and in connection with development of educational 
programming, and memory aids maintained by professional specialists, e.g., psychologists, 
counselors, and certified public school nurses. This is private information.

1.5 Confidential Records-This classification only includes psychological, psychiatric and medical 
records created, used or maintained only in connection with the provision of treatment to the 
students, and materials clearly specified as confidential, (not public; inaccessible to the individual 
subject of the data), bylaw.

2.0 The maintenance of records varies according to record classification. Normally, all records are stored 
in the cumulative record file; exceptions are to be noted by memorandum in the file so they can be 
easily located. The primary keeper (custodian) of the cumulative record file is the teacher in the 
elementary school and counselor in the junior high and senior high school.

2.1 Administrative Record

2.1.1 During the time a student is enrolled in the elementary school, a (yellow) Administrative 
Record Card is maintained in the principal’s office until the end of the sixth grade when 
this card is sent to the Director of Elementary Education at the Central Office to be 
microfilmed. After microfilming, the Administrative Record is destroyed.

2.1.2 At the junior high level another (7-12) Administrative Record Card is used and kept with 
the cumulative record file.

2.1.3 At the senior high school level, after graduation, the (7-12) Administrative Record Card 
is forwarded to the Director of Secondary Education for microfilming.

2.1.3.1 The microfilming service is provided by the Director of Business Services.
The microfilm record is permanent and is maintained by the District for 
an indefinite period.

2.1.3.2 Following microfilming, the Administrative Record Card is returned to the 
guidance office at the high school for a period of five years for the 
purpose of supplying transcripts and requested information.

2.1.3.3 After five years, the Administrative Record Card is destroyed, and
requests for information are forwarded to the Director of Business 
Services.

2.2 Supplementary Record

2.2.1 A Supplementary Record Card is maintained for each enrolled pupil and is considered 
to be a part of the cumulative record file.
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2.2.2 Other supplementary records may also be maintained for each enrolled pupil and a. 
considered to be a part of the cumulative record file.

2.2.3 In the event a supplementary record is not located in the cumulative record file, a 
notation as to location is to be inserted in the file.

2.2.4 As a student moves forward through the grades, the supplementary records are moved 
forward also. Within one year after graduation all supplementary records for the pupil, 
with the exception of the health record are to be destroyed.

2.2.5 Following graduation, the Health Record is forwarded to the Director of Business 
Services for microfilming. Following microfilming, the health record is returned to the 
nurse’s office at the high school for a period of five years.

2.3 Tentative Record

2.3.1 Tentative records may be maintained for a pupil and are considered to be part of the 
cumulative record file.

2.3.2 Tentative records are to be destroyed whenever they are no longer useful as determined 
by the originator of the information or the prime custodian of the cumulative record file.

2.3.2.1 Routine review of tentative information is to occur at the end of eac 
academic year.

2.3.2.2 Prior to the time that records are transferred from one school building to 
another, the building principal will assure that any tentative information 
is removed from the file.

2.3.2.3 Within one year after graduation all tentative records for the pupil are to 
be destroyed.

2.4 Professional Record

2.4.1 Professional records are those records which usually require special interpretation which 
a specialist can provide.

2.4.2 Such records are normally kept in the professional file of the specialist who generates or 
collects the data. Administrative convenience and/or personal knowledge in the 
interpretation of the professional record are reasons for maintaining the records in 
separate locations.

2.4.2.1 In the event the professional record is filed in a place other than the
cumulative record file, a notation to this effect is to be inserted into tt
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cumulative record file.

2.4.3 Within one year after graduation all professional records within the cumulative file are 
to be destroyed; professional records maintained by specialists may be destroyed at their 
discretion.

2.5 Confidential Record

2.5.1 Confidential records include only psychological, psychiatric, and medical records created, 
used or maintained only in connection with the provision of treatment to the student, and 
materials clearly specified as confidential, by law.

2.5.2 A confidential record is stored separately from the cumulative record file, however, 
notation is to be included in the cumulative record file that the record exists and where 
it might be obtained.

2.5.3 Within one year after graduation confidential records are to be destroyed or returned to 
the originator of them.'

3.0 Specific rules and procedures are to be followed relative to the release of a pupil’s records.

3.1 Definitions and Limitations for Parents:

3.1.1 Married Parents: Both parents have access to the child's educational records.

3.1.2 Married Parents, Divorce Pending: Both parents have right of access to the child’s
educational records, unless a custody restriction has been issued by the court. In such 
case only the custodial parent has right of access.

3.1.3 Divorced Parents: If question, objection, or other reasonable doubt exists in the
situation, the school official should ask to see the court decree or custody order.

3.1.3.1 Legal Custody in One Parent, Only: If court decree or custody order
provides for "legal custody" in one of the parties and includes no specific 
provision for right of access in the other party, the other party then has 
no right of access.

3.1.3.1.1 An exception to this above ruling is permitted if there is a
written, signed agreement between the two parties granting 
such right of access.

3.1.3.2 Joint Legal Custody: If court decree or custody order
provides for "joint legal custody" and does not make 
mention of rights of access to educational records, both
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parties have equal right of access.

3.1.3.2.1 Even though it might appear that both have 
access in this case, it is possible that the two 
parties have signed written personal 
agreement that only one of the two parties 
have access to the child’s educational 
records. When in doubt, check with the 
other party.

3.1.4 Parent(s) of 18 Year Old Student: The 18 year old student has adult jurisdiction over 
his/her own records. Parental access in such case is limited to the extent set by the 18 
year old student or the court when such special custody has been specifically given (see 
reference 3.3.3.1).

3.2 Directory information contained in the Administrative Record is accessible to the public. In 
order to protect the rights of students, the following procedures related to directory information 
shall be followed:

3.2.1 In the fall of the year, the district shall give public notice of the categories of student 
information designated as "directory information."

3.2.2 Following such public notice, parents, guardians, or students (if they are eighteen yeai 
of age or older), have ten days, excluding weekends and legal holidays, to inform the 
district that any or all of the information designated as directory information should not 
be released without prior consent, for that individual student.

3.2.3 Members of the public may inspect directory information or request a copy, upon 
payment of actual copying and handling charges.

3.3 Other Administrative, Supplementary, Tentative, and Professional Records

3.3.1 Other Administrative, Supplementary, Tentative, and Professional records may be 
released to the following individuals, organizations, and agencies, without obtaining 
parental/student consent

3.3.1.1 School District #276 officials, including teachers, guidance counselors, 
and administrators who have a legitimate educational interest in 
examination of the information;

3.3.1.2 Officials of other schools or school systems in which the student seeks or 
intends to enroll;

3.2.1.2.1 In such case, the student’s parent shall be notified of th
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transfer of records, receive a copy if desired, and have an 
opportunity to challenge the content of the record, through 
a hearing.

3.3.1.3 Federal, state, and local officials or authorities, as defined by law;

NOTE: Board Action November 17, 1977: "School officials are
encouraged to cooperate with law enforcement officers. Designated 
police consultants who have a legitimate interest are perm itted to have 
access only to Administrative records at the convenience of the 
building principal or designated agent."

3.3.1.4 Organizations conducting studies for, or on behalf of, educational agencies 
or institutions, for the purpose of test development and improvement of 
instruction;

3.3.1.5 Accrediting organizations in order to carry out their accrediting functions;

3.3.1.6 Appropriate persons, if the knowledge of such information is necessary to 
protect the health or safety of the student or other person.

3.3.2 All individuals and representatives of organizations and agencies requesting or receiving 
access to student records without parental/student consent shall sign and indicate specific 
interest in obtaining this information, on a "Record of Inspection" sheet, which is kept 
permanently in the cumulative record file of the student, and with professional records.

3.3.2.1 When the student record is initially received, the primary keeper of the 
record shall sign/ stamp the "Record of Inspection" sheet. Thereafter that 
person need not sign the sheet each time the record is reviewed.

3.3.2.2 All other individuals are expected to sign the "Record of Inspection" sheet 
each time the record is reviewed, as a protection to the pupil (i.e., to 
identify unwarranted use of data) and the school (i.e., to show that the 
data are being used).

3.3.2.3 In the case of requests for access to student records made via telephone 
or in writing by individuals or organizations outside the school district, the 
primary keeper of the record shall sign/stamp the "Record of Inspection" 
sheet to reflect the request/receipt of the record.

3.3.3 No other individual, agency, institution, or school district shall have access to any record 
of the pupil except under the following conditions:

3.3.3.1 Written consent is given by the pupil’s parent or guardian or the pupil, if
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he/she is eighteen years of age or older.

3.3.3.1.1 The written consent must specify the records to be released 
and to whom they are to be released.

3.3.3.1.2 The written consent must indicate that the parent or student 
may request a copy (at cost) of the record to be sent.

3.3.3.1.3 Each request for consent must be made separately; no
blanket permission for release of student information is 
allowed.

3.3.3.2 When compelled by law, (i.e., a valid court order).

3.3.3.3 When student data are requested in summary form, with no specific
student being identified.

3.3.3.3.1 Such requests shall be forwarded to the Administrative
Assistant to the Superintendent.

3.3.3.3.2 Such summary data shall be prepared upon request,
provided that the request is in writing and the cost c 
preparation is borne by the requesting individual.

3.3.4 When a request for a record has been received and consent has been given to send the 
record, only a single copy is to be sent.

3.3.4.1 This single copy is to have an attached provision specifying that the
information it contains should not be duplicated or copied without written 
authorization from the student’s parent or guardian or the pupil, if  he/she 
is eighteen years old.

3.4 Confidential Records may not be released to any person other than the person or agency who 
is responsible for the origination and collection of the data; inquiring parents, guardians, or 
students are to be referred directly to them. Confidential Records are inaccessible to the student 
or parent to whom they apply.

4.0 The right to examine and challenge certain pupil records is District Policy.

4.1 Examination of cumulative record file:

4.1.1 Administrative Records: A student and his/her parent or guardian may examine and 
challenge the Administrative Records, but the parents’ or guardians’ access is subject to 
the student’s consent when the pupil has reached the age of eighteen.
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4.1.2 Supplementary, Tentative, and Professional Records:

4.1.2.1 A pupil and his or her parent or guardian may examine and challenge 
most Supplementary Tentative, and Professional Records, with exceptions 
as indicated below. The parent’s or guardian’s access is subject to the 
pupil’s consent when the student has reached the age of eighteen.

4.1.2.2 A school official competent in the interpretation of records should be 
present to explain the meaning and implications of certain data that are 
examined.

4.1.2.3 Selected Professional records, developed by health care professionals, may 
be withheld from the student and his/her parent, if the originator of the 
record determines that release of the informadon to the pupil and his/her 
parent would be detrimental to their physical or mental health.

4.1.2.4 Selected Professional Records, developed as a result of confidendal
communicadon between district personnel and a student, may be withheld
from parents or guardians, upon request by the student, if the keeper of 
the record determines that withholding the informadon would be in the 
best interest of the student.

4.1.3 Access to Administradve, Supplementary, Tentadve and Professional Records shall be 
immediate, if possible, or within five days of the date of the request, excluding weekends 
and legal holidays, if immediate access is not possible.

4.1.3.1 If access within five days is not possible, the requester shall be nodfied,
and such records provided within an additional five days.

4.1.4 Confidendal Records: Pupils or parents do not have access to Confidential Records.

4.2 Objections to contents o f cumulative record file:

4.2.1 The parent, guardian, or student reaching majority has the right to make written 
objections to information contained in the Administrative, Supplementary, Tentative, or 
Professional Records.

4.2.1.1 Such objection should be signed by the pupil or parents and shall become 
part of the student’s Supplementary Record.

4.2.2 Each building principal is to establish a standing review panel to consider the objections 
made by pupils or parents within thirty days of their receipt, and correct information that 
is inaccurate.
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4.3 Addenda to contents of cumulative record file:

4.3.1 The parents, guardian, or student reaching majority may request to include pertinent 
addenda to the cumulative record of the pupil.

4.3.2 In the case of data in dispute, the individual’s statement of disagreement shall be included 
in any release of the disputed data.

5.0 The following guidelines should be applied in collecting student information:

5.1 The parent, guardian, or student eighteen years of age or older shall be informed of the 
following associated facts, prior to the collection of private or confidential data about the 
student:

5.1.1 The purpose and intended use of the requested information;

5.1.2 Whether he/she may refuse or is legally required to supply the requested information;

5.1.3 Any known consequence arising from supplying or refusing to supply the requested 
information;

5.1.4 The identity of other persons or agencies authorized to receive the requested information^

5.2 In fulfilling his/her obligation to the student, the school employee shall:

5.2.1 Carry out his/her professional responsibilities in such a way that he/she does not expose 
the student to unnecessary embarrassment or disparagement.

5.2.2 Keep in confidence information that has been obtained in the course of school district 
service.

5.3 Questionnaires involving religious, political or ethnic group affiliations are not to be used. 
Federal and state laws require an educational system to be free from racial segregation. To meet 
such requirements, information may be gathered on a student’s racial ancestry and for that 
purpose alone.

5.4 Interviewing by non-school officials such as police authorities and welfare officials should be 
conducted off the school premises unless special circumstances warrant interviewing at school.

5.4.1 If the interview is permitted it should be conducted in the presence of a member of the 
Administrative Council or his/her designted agent, in a room or place in the school 
removed from observation and contact of other pupils at the school, to prevent 
embarrassment and prejudice in the eyes of other pupils.
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5.4.1.1 Parents should be contacted before the interview is granted. In the event 
contact efforts have been unsuccessful and it seems wise to proceed with 
the interview, obtain a reliable witness to yet one more effort to contact 
parents before proceeding.

5.4.2 The principal may waive the requirement that a school official is to be present if repeated 
conferences by a non-school official in the school setting seem to be in the best interest 
of the pupil and if such arrangements have prior approval of the parents.

5.4.3 Police consultants, as assigned by the police authorities and with the consent of the 
school administration are permitted to dialogue with students at school. However, 
official interviews should be con- ducted as per guidelines above.

5.5 Parents and pupils are to be notified in advance about a student’s participation in the District 
standardized testing program.

5.6 Tests of achievement, proficiency, or skill development relating to course, program, or grade 
level objectives may be administered, as appropriate, by school personnel.

5.7 Data gathering for research purposes may occur where no specific student is identified with 
research results and when specific advance approval has been obtained from the Administrative 
Assistant to the Superintendent.

5.8 The following steps should be taken before personal information may be obtained from a student 
in a questionnaire, survey, or personal interview.

5.8.1 The building principal is to review the questionnaire, survey, or interview technique 
proposed. He/she has these options:

5.8.1.1 Forbid the use of the proposed questionnaire, survey, or interview
technique proposed.

5.8.1.2 Approve the use of the proposed questionnaire, survey, or interview 
technique without any additional requirements.

5.8.1.3 Approve the use of the proposed questionnaire, survey or interview
technique conditional to these steps being taken:

5.8.1.3.1 The parent of the student who will become a respondent
is to be notified, in advance, that plans call for the
administration of a questionnaire, survey, or interview
technique.

5.8.1.3.2 The parent is to be informed that he/she may review the
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instrument and/or purpose to be served.

5.8.1.3.3 The parent is to be informed that upon reviewal of the 
instrument and/or purposes to be served, he/she may 
request exclusion of the pupil from the administration and 
that, in such case, the request will be honored.

5.8.1.4 In cases of doubt about invasion of student privacy and the educational 
value, refer the proposed questionnaire, survey, or interview techique 
and/or purpose to a committee composed of the Superintendent or his/her 
representative, a principal, a counselor, and/or a teacher, and parent 
representative(s).

5.0 The Superintendent is designated by the Board of Educ as the official record manager for the 
District; however, the Superintendent, in turn, may de; : authority to manage records to other 
District employees.
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APPENDIX 9 

Health History and Family Factors
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Health History and Family Factors
T h e  p u r p o s e  o f  th is  h e a lth  a n d  family h is to ry  is to identify  y ou  c h ild 's  h ea lth  risk  fa c to rs , d e te rm in e  s p e c if ic  h e a l th  o r  d e v e lo p m e n ta l  
c o n c e r n s  y o u  m a y  h a v e , a s s e s s  yo u r c h i ld 's  phy sica l a n d  p s y c h o s o c ia l  g row th  a n d  d e v e lo p m e n t, d e te rm in e  if th e r e  a r e  a n y  family 
c i r c u m s ta n c e s  th a t  m ay  a f fe c t y o u r  ch ild 's  le a rn in g , a n d  e s ta b lis h  w h a t h ea lth  r e s o u r c e s  y o u  a re  c u rren tly  u s in g .

C h ild 's  full n a m e S e x  (M. F) o irtn  d a te

A d d re s s H o m e  p h o n e

F a th e r ’s  n a m e  

( a d d r e s s  if d iffe ren t)

P h o n e  (Day) Who takes care o f your chile m os: o f tne  time: Is your  ch ild  in

___ d a y c a re  ____ n u rse ry  sc r.co l o r  p resc h o o l

H e a d  Star*. ____ e th e r  ea:;y cn ildhood /fam ily  p ro g ra m  

_  an y  s e rv ic e s  for ch ild ren  with sp e c ia l n e e d s
M o th e r 's  n a m e  

( a d d r e s s  if d iffe ren t)

P h o n e  (Day)

P rim ary  P h y s ic ia n

Prim ary ' D e n tis t 

In s u ra n c e  In form ation

P n y s ic ia n 's  n a m e P n o n e

A d d re s s O a te  o f  L a s t P h y s ic a l  E x a m

O e n tis t 's  n a m e P n o n e

A d d re s s D a te  o f  L a s t D e n ta l E x a m

D o you h a v e  h e a lth  i n s u r a n c e ? ______ A re you aw a re  of M in n e s o ta 's  C h ild ren 's  H ealth  P l a n ? _______

Do you rec e iv e  s e rv ic e s  from:

M edical A s s is ta n c e ?  -

Pub lic  H ealth  N u rse  of E P S  a c s n c v ’  ; 

O tn e r a o e n c ie s ?  P le a s e  list !

F A M IL Y  IN F O R M A T IO N :
P L E A S E  L IST FA M ILY /H OU SEHO LD M E M 3 E R S  INCLUDING ADULTS AND CHILDREN

N a m e R ela tio n sh ip  to Cnild B.r.n ca :e H ig h e s t G ra d e  
C o m o ie te d

M aie or 
F e m ale

1 1

1 1

i
i
i

IM M U N IZ A T IO N S :
TY?£ Or VACCUig 1st. Dose 

m o . /d a y /y r .
2nd Oose 

n o . / d a y / y r .
3 rd  Dose 

m o . /d a y /y r .
4 th  Dose 

m o . / d a y / y r .
5 t h  Dose 

m o . / d a y / y r .  ,
D i p h t h e r i a .  T e t a n u s .  and P e r t u s s i s  (OTa?. 
DTP)
D i p h t h e r i a  and Te tan u s  (OT) - p e d i a t r i c  
f o r m u l a t i o n  (<7 y r s . )
T e t a n u s  and O i p h t h e r i a  (Td) - a d u l t  
f o r m u l a t i o n  (>7 y r s . )
P o l i o  (IPV . OPV)

M e a s l e s .  Mumps, i 'R u b e l l a  ( HMR) [minimum age :  
12 m o s . l

•

H e p a t i t i s  8 (HSV)

Meemcpr,i fus m r iu r - o e a e  t y p e  b (Hib) 
[ r e c o n r e n d e d  th ro u g h  age  <1
V a r i c e l l a

T h e  a b o v e  in fo rm ation  h a s  b e e n  t r a n s fe r re d  from  re c o rd s  m a in ta in e d  by th e  ch ild 's  p a re n t /g u a rd ia n  an d  in d ic a te s  th a t  th e  r e q u ir e d  
r ' f 1: : ; :  r ' l - F r r i n r  ■ r r r i v f - 1

X________________________________  _____________
S ig n a tu re  c :  p a re n t  or leg a l g u a rd ia n  D a te
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PAST H E A L T H  H IST O R Y  tC hcck ail that apply to your child . )

PR EG N A N C Y

Mocker had the following problems dunng this child's pregnancy:
— R jsh. G erm an measies H T oxem ia, high blood pressure. swollen ankles =  Diabetes 
__Anemia ^ R u .  infection '— Urinary tract infection
—_Vaginal bleeding or infection — Blood transfusions ^ R h  incom paubih ty  
__Heart condition __Seizures L -D epression
_Other, describe — . . . ■ - —  - -  -

V .iiher t— *.n%« n r nrhcr rr*irrrv<m rtnrme rhix prwnaflCV If veS. describe .. .
M.itner writ hm firtiiir-rt o r  had xurr-rv If vex describe. . ..

__M other has had a miscarriage.

M other used tne following during this pregnancy: If yes. indicate which tnm esterts).
0-3 m onths -J-bmonths 7-9 m o n th s

— Aspirin — =  —
— Alconol =  =  __
_ Laxatives :=  a  —
— Cigarettes —  — —
_ Sireet drugs — — —

Other rtexcrtbe

BIRTH

iCheck all bo tes kd that apply to your child.)
W hen my child was b o m .
— There were difficulties dunng labor and/or delivery.
— My child had difficulties at birth or shortly after birth.

X.I.. .'hil.H rh=in five pnnni-U A>vii.it hirrh w-nvhi lbs. or.
__My child did not go home from the hospital with mother.

C H IL D H O O D
ILLN ESSES

My child has had the following diseases: __
__Meningitis '__Pneum onia '— Strep infections or scarlet fever
__Rheumatic fever — Diabetes — Chicken pox
__M umps __ "R ed" or "h a rd "  m easles (Rubella) __H:.jh fever (10^* for longer than two days;
— German or three-day measles 1 Rubella)

Wxx h i i  n rh-r x.-rmit* .lln<-xx«-x whi.-h h# <hc v i s  mu hnvnita lt'sd . If SO. describe:

. .H i*  be-*' h.-xnif^ln-c If 40 (isi r e iv i"  and frrv-r.e-.t civ-n

A LLERG IES

My cniid has hac the following problems: __ __
— Asthma or hay fever _Eczema or hives S o t  re reaction to insect stings
— Drue or medication allergy — Food ailerzy — Reaction to an im m unization

IN JU R IE S
— Has nao one or m ors serious injuries (broken bones, stitcnes. strains o r sprains). w K a s  frequent injuncs.
— Have syrup of ipecac on hand in your hom e and know when and hew to use it. — Has become poisoned.
— Have smoke detectors in place and workinx in your home — Use seat belt' every tim e your child is in the car

.SPECIAL
H EALTH
NEEDS

Z  Has had special tests for health problems.
__Has been seen by m edical specialists.

hi.1 x.>ms» .-hm/vc h«-ilih pmn)<*mi P l^ iv  r trv n h e  
— Takes medication for a health problem.

GROWTH
AND
DEVELOPMENT

Is vo»T child outgrow ing clothes and shoes? __Yes — No
At w rut axe did your child:

Babble i n i  coo 'Aalk 
^ii wirhrfva? xupprm Talk m sentences 
Snr*t wtthmit tuppnn Become toilet-trained 

D^es your child
Know if he she is a boy or a girl? — Yes i__No

If no explain
Walk. talk, play simple games etc. as well as other children of the s jn e  age? _ 'res — No 

If no. explain
C U R R EN T HEALTH STATUS (Check all boxes wd that apply to your child i

SKIN
— Has problems with rashes.
— Bruises easily
— Has unexplained lumps or spots.

HEAD
— Has had one or m ore h c ^ l injunes.
_Ha> had a period o f unconsciousness as a result of injury
_Has headaches

EYES

— Has problems with his.her eyes such as squinting, crusty Uds. m attering
— Eyes cross or w inder separately.
•_w - a n  xlasses or contact tenaea.
D,a you have concerns about your child 's vision? ves — rw ‘
F.xil.iin _____________________________________________________  -  . . .  *________

EA R . NOSE  
AND t h r o a t

’— H it h id  ear problem s two or throe l im a  within a year.
_Haj had ta r a c b a  o r discharge from the ear within the past six month*.
L-Seem s to hive trouble h a r in g .
__Has had two or m ore throat infections in a year.
__Has frequent nosebleeds.
— Has swollen glands frequently.
__Has had ventilation (PE) tubes put in h iv h e r  ears o r other treatm ent
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R E 5P IR A T 0R Y

 Has Sad 6-10 colds in a year
— Has a severs cough w.tn coids.
— Has trouble getting n d  ot cough or colds.
 Has shortness o f breath. asthma or wheezing at nrhei.
— Has been exposed to tuberculosis_____________________

—  H a n d s a n d  f in g e rs  tu rn  b lu e .
C A R D I O -  n c3 rt irou l,k«
'  a S C L 'L a R — I have been told (hat my child has a heart m urm ur.

 Seems to (ire castly. '___________________________

=  Vomits frequently
 Has frequent stomachaches.

C A S T R O  — Seems to have a problem  v**ith foods disagreeing with him/her.
IN TESTIN A L . = Ha> diarrnea frequently

— Ha* bioody stool*
 Has trouble with constipation
— Has anal i t c h m z ________

IR I S A R Y

— Is noi toilet-trained.
— Has trouble with bedwettm g.
— Ha* trouble wetting durtng the day
— Has had a kidne* or bladder infection.
— Com plains o f pams in his. her arm s. legs, back or joints. 

S K E L E T A L  — Limps, toes in or toes out
 Has had a broken bone, cast, brace o r corrective shoes
 Loses his-her balance in unusual ways.
 Has some unexplained movements or jerks.
— Has had convulsions o r seizures.

N E L 'R O  — Has a weakness in hts-her body.
M U S C U L A R  — Has staring spells.

 Seems to fall down m ore than other children.
 h  clumsv and awkward._______ ____
List any medications your child takes rezularlv

D efence any pnysical lim itations or restrictions your child has

De->c.*.?e any concerns you have about your child.

LEA D  >Cr.s:s . wd that aoolv to vour child.)
— CnewN yr.muai tnmgs >wcn as woodw ork, pencils, pamc chips, crib  plaster, paper, c t t i r g t t s i .  clay o r soili.
_  Ha> a v i n r e  c<* piaymate wich lead toxicity
— Livev or v m ti reguiari*. in a house buiit before 1950
__ L * e*  aouceni to a ncavy-trarfic area or a  lead-related industry.
— Hav j  m em oer o f the household who works in a lead industry tsuch as automobile batteries, lead piping, etc.)
... P.ayv on ground* or liv-s r.ea: a h e a v y  traffic area, hazardous waste sues, lead smelters, processing plants, or where oid buildings have been dem olished and fille- 
_  ! • • '  lot', medicines
B E H a W O R  'Cr.ecv j .l  poxe* kd mat aroi* to *cur child i

0>’ev your cnild 
_  Cry easily and often 
_  A nger easily
  Get overly excited
_  p.'llnvh adult direction 
— Act wunout thinking
  Use imagination in play
__ Break or desiory things
  Ha--e problem h a b i ts  (ha: are hard for htm .'her to break or control ( i . e . .

beJw eitinc. ihumbxucking. nailbumgi 
H  Take thing* that do noi belong to h im /her 
_  A'V lor nelp wfien frustrated
  Pla* w-H with other*__________________
Are your cnild * feeling* ea»ily hurt yes d n o
H«.<w doe* your chile »now displeasure’ ________________________________
How doe* your child mow happtncss? ___________________________________

Can your child:
—  Be soothed and calmed when upset
'  Play o r work independently
h_your child:
— Restless
— Tired alot
— Over-active
□  Overly cautious, fearful, shy 

: Usually happy and playful
— O ften irritable o r  disobedient
— M oody
— Cruel to animals or other children
— W ithdrawn or overly aggressive

FA M ILY  H ISTO RY I Check all boxes that apply)

1 _  AMer-j* or h j .  te .e r — Eve abnorm alities __Hi«h blood pressure L aO ther family diseases »
_  Asthma _ iDiabetes ;__Mental disorders L i Sickle cell anemia '

1 __Cancer —  Epilepsy or convulsions —j Mental retardation UjHcm ophilia
__Cleft lip or palate — Heart problem s __Rheumatic fever CjThalacem ia

1 _Readm i problems —  Deafness — Tuberculosis Q O th e r  blood disorders
i __Growth proolems •— M uscular dystrophy !__Cystic fibrosis

2 __ Child is aJopied — Child is in toster care

3 Arc there several family members who have had the same or sim ilar physical-'m enul problems?,

a  A re  ( h e re  o i . t e r  c h i ld r e n  in  y o u r  f a m i ly  w h o  m a y  h a v e  d e v e lo p m e n ta l  p r o b l e m s ? .
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Family Information

Is there anything you w ould  like to d iscuss w hich you feel m ight be a ffectin g  your child 's grow th and 

develop m en t and/or preparation for school?  _________________________________________________

W hat are som e o f  your fa m ily ’s strengths?

H as there been any changes in your fam ily  that m ight a ffect your ch ild ?  ( exam ples - new brother or sister, 
divorce, death o f  a fam ily m em ber, m o v in g , financial problem s, not en o u g h  food  for the fam ily .)

Parenting is a challenging job. W hen 1 need help with m y fam ily, I

. Transportation  

. H ousin g , T elephone  

. C loth ing/F ood  
Jobs
Public A ssistance  
H ealth Care

C o n s e n t  for S c r e e n i n g  a n d  R e le a s e  o f  I n fo r m a t io n

D e s c r ip t io n  o f  P r o g r a m :
S c re e n in g  w ill c o n s is t  o f  a hea lth  an d  d e v e lo p m e n ta l h is to ry , an  im m u n iz a tio n  r e v ie w , h e ig h t a n d  w eig h t m e a s u re m e n ts ,  h e a r in g  and  
v is io n  te s t in g , a  d ev e lo p m e n ta l s c re e n in g  in c lu d in g  f in e  a n d  g ro ss  m o to r ,  s e lf -h e lp  s k i l l s ,  re c e p tiv e  a.-, j  e x p re s s iv e  la n g u a g e , a n d  a 
fam ily  in fo rm a tio n  rev iew .

In fo rm a tio n  o b ta in e d  in this s c re e n in g  is c la s s if ie s  as  p r iv a te  an d  is a v a i la b le  o n ly  to  the  c h i ld 's  p a r e n t s )  o r  g u a rd ia n  in a c c o rd a n c e  
w ith  the  F a m ily  R ig h ts  P riv ac y  A et(197-1). L e g a lly  y o u  a re  n o t r e q u ire d  to  r e le a s e  th is  in fo rm a tio n  to an y o n e . P r iv a te  in fo rm a tio n  
and  re c o rd s  c a n n o t be d iscu ssed  o r  re le a s e d  to  a n y o n e  e x c e p t  a s  a u th o r iz e d  by  th e  p a re n t( s )  o r  g u a rd ian .

S u m m a ry  d a ta  o r  in d iv idual d a ta  m a y  be u sed  b y  th e  s c h o o l d is tr ic t  fo r  the fo l lo w in g  p u rp o s e s :

1. T o  fa c i li ta te  c o u n se lin g  o r  o th e r  fo llow  -up  s e rv ic e s  w h ic h  y ou  m a y  w ish  to  o b ta in  a f te r  th e  sc reen in g ;
2. T o  tra n sm it h e lp fu l in fo rm ation  to  a n o th e r  p r o v id e r  o f  s e rv ic e s  i f  a  re fe r ra l is m a d e  fo r  fu r th e r  ev a lu a tio n ;
3. T o  p e rm it e v a lu a tio n  o f  the s c re e n in g  p ro g ra m  by  th e  loca l s c h o o l  d is tr ic t ,  o r  th e  M in n e s o ta  D cp a ,am en t o f  H e a l th f fo r  th e  la tte r  
p u rp o se  y o u r  c h i ld 's  iden tity  re m a in s  a n o n y m o u s ) ;
4 . T o  p ro v id e  ac c e ss  to  and a c c o u n ta b i li ty  fo r g o v e rn m e n t  fu n d s  p a id  to  die lo c a l s c h o o l d is t r i c t  fo r p ro v id in g  re q u ire d  E C S  s e rv ic e s ;
5. T o  a l lo w  a n d  p la n  fo r sch o o l e n ro l lm e n t. |

B y s ig n in g  th is  s ta te m e n t. 1 c o n sen t to  th e  s c re e n in g  a s  d e s c r ib e d  a b o v e  and  to  th e  r e le a s e  o f  th e  resu lts  o f  the s c re e n in g  to  th e  s ch o o l
d is tr ic t w h e re  th e  ch ild  a ttends  k in d e rg a r te n  to  b e  u sed  fo r p e rm a n e n t  s c h o o l h e a lth  a n d  d e v e lo p m e n ta l reco rd s  in  a d d itio n  to the ab o v e
s ta ted  p u rp o se s . .

S ig n a tu re  o f  p a re n t o r  legal g u a rd ian  D ate

W ould youT ike .-information about the fo llo w in g :

 M eeting other fam ilies
 F inding parenting groups or programs
 H elp w ith personal or fam ily problem s
 Child Care
 R ecreation programs
 Adult reading programs, G E D , etc.
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Name

Screening D a t e ______________________________ __

H eight: ____________ (_______ )% tile W e ig h t:_______________  (________ )% tile

Vision: A cuity  on  H O V T chart R: 10 / L: 10/
O bservation  & In s p e c tio n __________  C o v e r_____________ Com eal_reflection____
W ith in  norm al lim its ___________________________  Referral s e n t _____________
Rescreen ap p o in tm en t d a te  and tim e _____________________________________ _
Rescreen resu lts ________________________________________________________ _

H earing: _________________________________________________
L evel 25 2 0 2 0 20

F re q . 500 10 0 0 2 0 0 0 4 0 0 0

R

L

W ith in  norm al lim its on Rapid Sweep ____________________ Referral s e n t________________
R escreen ap p o in tm en t da te  and tim e ___________________________^_____________________ _
R escreening resu lts ________________________________ ._________________________ _

D evelopm ent: The M inneapolis Preschool Screening Instrument(M PSI) indicates that your child is
perform ing  w ith in  or not w ith in  norm al limits. It is not designed to indicate w hether 
y ou r child is above average in any areas.

W ithin norm al lim its Further assessm ent needed
MPSI: ___________________  _________________________
S peech /language: ___________________  _____________________ __

Behaviors no ted  du ring  screening  _______________________________________________________________

Im m unizations: U p  to d a te _________________________H ave health  insurance:______________________

A ny health and  developm ental needs____________________________________________________________

Early education  experiences __

Fam ily F ac to rs________________

S trengths as rep o rted  by p aren t

A dditional com m ents____

Follow -up an d  referrals__

Early C hildhood  Specialist
R egistered N u rse  _______
P a re n t/G u a rd ia n  _______

If you have any questions, call 
Judith  Rick, ECS C oord inato r
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'VME
Iasi first

DDRESS

SEX: MALE FEMALE

DATE.
y e a r  m o n th  d ay

BIRTH-
DATE.

AG E.
y e a r  m o n th  d a y

FORMATION

W hat do  you w ear on your teet?  
How m any eyes do  you have? 
W hat anim al barks?
W hat is a  window m ade of?
Which is bigger, a dog or a mouse? 
W hat do we do with our ears?

ATCHING

' O
— J_

•—  m  
. _  A

COLORS
2 7 Green
2 8 O range
2 9 Black
3  0 Yellow
3  1 W hite

COUNTING

32._

33._

34._

35._

36._

2 Blocks 

4 Blocks

3 Blocks 

C ounts to 3 

C ounts to 7

MINNEAPOLIS PRESCHOOL 
SCREENING INSTRUMENT

SCREENING 
-LOCATION _

y e a r  m o n th  d ay
-EXAMINER

JILDING SENTENCE COMPLETION PREPOSITIONS

'-------A 18____ B rother is a  boy, siste r is a — . 37-------On
?—  A 19____ Planes go up, rain com es — . 38------ Insidet__u 20____ A block is square, a ball i s ----- . 39-------U nder
■__A 21____ R unning is fast, walking is — . 40____ B eside

OPYING SHAPES
22____ A bird flies, a f i s h ------.

BODY PARTS

s—  o HOPPING BALANCING 41____ Knee
"—  + 23____ Hops 1 tim e — 1st foot 42____ Thum b

'—  E 24____ Hops 1 tim e — 2nd foot 43____ Chin 7
25____ B alance 5 sec. — 1st foot 44____ Elbow
26____ B alance 5 sec. — 2nd fool 45____ Ankld

A G E  in y e a r s 1 0 th  P e r c e n t i l e P a s s
N ow  c u t-o f l

3 :4 -3 :5 10 15
3:6-3 :7 13 19

3 :8 -3 :9 17 23

3 :10-3:11 20 2 6
4:0-4:1 2 2 28
4 :2 -4 :3 24 30
4 :4 -4 :5 27 33
4 :6 -4 :7 29 35

4 :8 -4 :9 31 37
4 :10-4 :11 3 3 38

5:0-5:1 34 40
5 :2 -5 :3 35 41
5 :4 -5 :5 3 6 42

5 :6  a n d  a b o v e 3 6 4 2

COMMENTS

REPEATING SENTENCES
4 6  (The) girl is big.
4  7 Sit on the  k itchen floor.
4 8 T he dog w on't com e hom e.
4  9  They like to play in the  rain.
5 0 The boy will eat a big breakfast.

TOTAL SCORE

SPEECH INTELLIGIBILITY

 4-Always u n d e rstan d ab le
 3-Most w ords u n d e rs tan d ab le
 2-Som e w ords u n d e rs tan d ab le
  1-Few w ords u n d e rs tan d ab le

-‘BA G ra o h lc  S e rv ic e s  — P rin t S h o n
MP/S r n n u r l n h l  1000 M in n o an /ilic  D .ih llr  C/»
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Appendix 12: Minnesota Comprehensive Test Score Level Ranges 

Perform ance Level Scale Scores

Level I Level II Level III Level IV

3rd G rade M athem atics =1209 1210-1499 1500-1739 1740 =

3rd G rade Reading =1279 1280-1499 1500-1689 1690 =

5th G rade M athem atics =1259 1260-1499 1500-1709 1710 =

5th G rade Reading =1239 1260-1499 1500-1709 1710 =

5th G rade W riting: Descriptive =1029 1030-1499 1500-1919 1920 =

5th G rade W riting: N arrative =1109 1110-1499 1500-1989 1990 =

5th G rade W riting: Problem  Solving =1129 1130-1499 1500-1969 1970 =

5th G rade W riting: C larity =1139 1140-1499 1500-2019 2020 =
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Appendix 13: Minnesota Comprehensive Test Scores. 1998 and 1999 Grade 3 
Performance Levels

No. 
Level I

%
Level

I

No. 
Level II

%
Lev
el
II

No.
Level

III

%
Lev
el
III

No.
Level

IV

%
Level

IV

1998 - G rade  3 M ath

all students 10774 18 28541 47 17765 29 3566 6

students without disabilities 7683 14 25753 48 16956 32 3404 6

students with disabilities 3086 45 2788 41 809 12 162 2
1999 - G rade  3 M ath

all students 7479 12 28144 46 20528 33 5445 9

students without disabilities 5142 9 25052 46 19444 35 5216 10

students with disabilities 2323 35 3066 46 1076 16 226 3
1998 - G rade  3 Reading
all students

13720 23 25460 42 17930 30 3442 6
students without disabilities

9711 18 23555 44 17123 32 3319 6
students with disabilities

4009 59 1893 28 716 11 122 2
1999 - G rade  3 Reading

all students 12746 21 24250 39 19834 32 4815 8

students without disabilities 9070 17 22268 41 18980 35 4646 8

students with disabilities 3652 55 1967 30 846 13 168 3
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APPENDIX 14. Minneapolis Preschool Screening cutoff scores and standardized score

calculations

Passing scores for age:

Child’s age

3 years 11 months to 4 years one month
4 years 2 months to 4 years 4 months 
4 years 5 months to 4 years 7 months 
4 years 8 months to 4 years 10 months
4 years 11 months to 5 years one month
5 years 2 months to 5 years 4 months 
Age greater than 5 years 4 months

Standardized scores:

If age at screening (20) 3.91 - 4.08, divide MPSI score by 28 
If age at screening (20) 4.17 - 4.33, divide MPSI score by 30 
If age at screening (20) 4.41 - 4.58 , divide MPSI score by 33 
If age at screening (20) 4.66 - 4.83, divide MPSI score by 35 
If age at screening (20) 4.91 - 5.08, divide MPSI score by 37 
If age at screening (20) 5.16 - 5.33, divide MPSI score by 38 
If age at screening (20) > 5.33, divide MPSI score by 38

Passing Score

28
30
33
35
37
38 
38
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APPENDIX 15 

Data Retrieval Spreadsheet

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Like Information: Adult

Like Information: Transportation 

Like Information: Housing/telephone

Like Information: Clothing/Food

Like Information: Job

Like Information: P/A

Like Information: Health care

Pupil health history: Symptoms: cold

Pupil health history: Symptoms: ear 

Pupil health history: Symptoms: hearing 

Pupil health history:gain/loss weight 

Pupil health history: Symptoms: speech

Pupil health history: Symptoms: chronic 

Pupil health history: Symptoms: noseBLEEDS 

Pupil health history: Symptoms: vision

Pupil health history: Symptoms: g lasses

Pupil health history: Symptoms: pain 

Pupil health history: Symptoms: tires 

Pupil health history: Symptoms: diabetes 

Pupil health history: Symptoms: TB 

Pupil health history: Symptoms: rhu fever 

Pupil health history: Symptoms: illness
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232l 233) 234f235:

Pupil health history: Symptoms: sick 

Pupil health history: Symptoms: m eds 

Pupil health history: D iseases: Diabetes 

Pupil health history: D iseases: injuries 

Pupil health history: D iseases - operations 

Pupil health history: D iseases Asthma 

Pupil health history: D iseases Heart

Pupil health history: D iseases Hay fever

Pupil health history: D iseases Kidneys 

Pupil health history: D iseases Seizures 

Pupil health history: D iseases Other 

Pupil health history: Allergies 

D iseases identified after entry: code 

Physician screened

Insurance

Other Concerns code
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APPENDIX 16 

Minnesota Comprehensive Assessments 

Reading, Math, and Composite 

Correlation Matrix
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Correlations

MPSI
weighted MPSI score

MCA Math 
score

MCA Reading 
score

MCA
composite

score
Father's

education
Mother's

education
MPSI weighted Pearson Correlation 1 .578** .309**

CO .369" .213" .239*'
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 367 367 367 367 367 367 367

MPSI score Pearson Correlation .578" 1 .294** .332** .355**

CO00 .198*’
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 367 367 367 367 367 367 367

MCA Math score Pearson Correlation .309" .294** 1 .542** .891" .171*' .184*'
Sig. (2-tailed) .000 .000 .000 .000 .001 .000
N 367 367 367 367 367 367 367

MCA Reading score Pearson Correlation .341" .332** .542" 1 .865** .259" .207*’
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 367 367 367 367 367 367 367

MCA composite score Pearson Correlation .369" .355** .891” .865** 1 .242" .222*
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 367 367 367 367 367 367 367

Father's education Pearson Correlation .213**1 .183” .171** .259** .242*1 1 .520*’
Sig. (2-tailed) .000 .000 .001 .000 .000 .000
N 367 367 367 367 367 367 367

Mother1 education Pearson Correlation ,239*J .198" .184" .207** .222** .520** 1
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 367 367 367 367 367 367 367

Father's age Pearson Correlation .041 .121* .042 -.014 .017 .149” .091
Sig. (2-tailed) .433 .021 .424 .788 .740 .004 .081
N 367 367 367 367 367 367 367

Mother's age Pearson Correlation .031 .131* .004 .036 .022 .174" .280*’
Sig. (2-tailed) .553 .012 .941 .487 .674 .001 .000
N 367 367 367 367 367 367 367

Number of children Pearson Correlation .009 .087 .071 .081 .086 .123* .095
Sig. (2-tailed) .860 .096 .177 .120 .099 .019 .069
N 367 367 367 367 367 367 367

Age in months Babble Pearson Correlation -.008 -.040 -.014 -.051 -.036 .044 .102
Sig. (2-tailed) .878 .445 .795 .331 .496 .401 .051
N 367 367 367 367 367 367 367
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Correlations

MPSI
weighted MPSI score

MCA Math 
score

MCA Reading 
score

MCA
composite

score
Father's

education
Mother's

education
Age in months Sit Pearson Correlation -.086 -.050 -.010 -.034 -.024 -.033 -.014

Sig. (2-tailed) .102 .342 .849 .520 .644 .524 .792
N 367 367 367 367 367 367 367

Age in months Stand Pearson Correlation -.051 -.026 -.059 -.008 -.039 -.007 -.031
Sig. (2-tailed) .330 .614 .261 .883 .453 .888 .550
N 367 367 367 367 367 367 367

Age in months Walk Pearson Correlation -.134“ -.198" -.083 .019 -.040 -.030 -.012
Sig. (2-tailed) .010 .000 .111 .716 .450 .573 .823
N 367 367 367 367 367 367 367

Age in months Pearson Correlation -.072 -.141" -.075 -.079 -.088 -.086 .008
Sentances Sig. (2-tailed) .169 .007 .151 .131 .094 .102 .882

N 367 367 367 367 367 367 367
Age in Months Toilet Pearson Correlation -.079 -.174" -.019 -.131* -.083 .057 -.066
Trained Sig. (2-tailed) .130 .001 .711 .012 .114 .275 .205

N 367 367 367 367 367 367 367
Pregnancy composite Pearson Correlation -.177" -.223" -.033 -.029 -.035 .017 -.040
score Sig. (2-tailed) .001 .000 .534 .578 .501 .749 .450

N 367 367 367 367 367 367 367
Behavior composite Pearson Correlation -.226“ -.266" -.184“ -.074 -.150** -.075 -.008

Sig. (2-tailed) .000 .000 .000 .160 .004 .149 .881
N 367 367 367 367 367 367 367

Child Health Pearson Correlation -.008 .009 .084 -.047 .025 -.065 -.019
Composite Sig. (2-tailed) .877 .859 .107 .374 .630 .212 .723

N 367 367 367 367 367 367 367
Number of Stressful Pearson Correlation -.099 .005 -.041 -.043 -.048 -.081 -.093
Life Events reported Sig. (2-tailed) .057 .930 .438 .407 .362 .119 .074

N 367 367 367 367 367 367 367
InformationNeeds Pearson Correlation -.278“ -.234" -.157" -.130* -.164" -.149** -.086
composite Sig. (2-tailed) .000 .000 .003 .012 .002 .004 .101

N 367 367 367 367 367 367 367



R
eproduced 

with 
perm

ission 
of the 

copyright ow
ner. 

Further reproduction 
prohibited 

w
ithout perm

ission.

Correlations

Father's
age

Mother's
Age

Number of 
children

Age in 
months 
Babbling

Age in 
months Sit

Age in 
Months 
Stand

Age in 
months 

Walk

Age in 
months 

Sentaces
MPSI weighted Pearson Correlation .041 .031 .009 -.008 -.086 -.051 -.134" -.072

Sig. (2-tailed) .433 .553 .860 .878 .102 .330 .010 .169
N 367 367 367 367 367 367 367 367

MPSI score Pearson Correlation .121* .131* .087 -.040 -.050 -.026 -.198” -.141*’
Sig. (2-tailed) .021 .012 .096 .445 .342 .614 .000 .007
N 367 367 367 367 367 367 367 367

MCA Math score Pearson Correlation .042 .004 .071 -.014 -.010 -.059 -.083 -.075
Sig. (2-tailed) .424 .941 .177 .795 .849 .261 .111 .151
N 367 367 367 367 367 367 367 367

MCA Reading score Pearson Correlation -.014 .036 .081 -.051 -.034 -.008 .019 -.079
Sig. (2-tailed) .788 .487 .120 .331 .520 .883 .716 .131
N 367 367 367 367 367 367 367 367

MCA composite score Pearson Correlation .017 .022 .086 -.036 -.024 -.039 -.040 -.088
Sig. (2-taiied) .740 .674 .099 .496 .644 .453 .450 .094
N 367 367 367 367 367 367 367 367

Father's education Pearson Correlation .149** .174" .123* .044 -.033 -.007 -.030 -.086
Sig. (2-tailed) .004 .001 .019 .401 .524 .888 .573 .102
N 367 367 367 367 367 367 367 367

Mother1 education Pearson Correlation .091 .280” .095 .102 -.014 -.031 -.012 .008
Sig. (2-tailed) .081 .000 .069 .051 .792 .550 .823 .882
N 367 367 367 367 367 367 367 367

Father's age Pearson Correlation 1 .623** .183** .094 -.019 .029 .048 .043
Sig. (2-tailed) .000 .000 .073 .715 .582 .355 .415
N 367 367 367 367 367 367 367 367

Mother's age Pearson Correlation .623** 1 .203** .035 -.030 -.066 .035 .077
Sig. (2-tailed) .000 .000 .500 .566 .209 .504 .140
N 367 367 367 367 367 367 367 367

Number of children Pearson Correlation .183" .203** 1 .029 .041 .034 -.018 -.005
Sig. (2-tailed) .000 .000 .578 .435 .517 .735 .928
N 367 367 367 367 367 367 367 367

Age in months Babble Pearson Correlation .094 .035 .029 1 .327** .208** .140” .099
Sig. (2-tailed) .073 .500 .578 .000 .000 .007 .058
N 367 367 367 367 367 367 367 367
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Correlations

Father's
age

Mother's
Age

Number of 
children

Age in 
months 
Babbling

Age in 
months Sit

Age in 
Months 
Stand

Age in 
months 
Walk

Age in 
months 

Sentaces
Age in months Sit Pearson Correlation -.019 -.030 .041 .327H 1 .480** .287** .162"

Sig. (2-tailed) .715 .566 .435 .000 .000 .000 .002
N 367 367 367 367 367 367 367 367

Age in months Stand Pearson Correlation .029 -.066 .034 .208H .480** 1 .613*1 .127*
Sig. (2-tailed) .582 .209 .517 .000 .000 .000 .015
N 367 367 367 367 367 367 367 367

Age in months Walk Pearson Correlation .048 .035 -.018 .140" .287" .613*1 1 .217*’
Sig. (2-tailed) .355 .504 .735 .007 .000 .000 .000
N 367 367 367 367 367 367 367 367

Age in months Pearson Correlation .043 .077 -.005 .099 .162" .127* .217" 1
Sentances Sig. (2-tailed) .415 .140 .928 .058 .002 .015 .000

N 367 367 367 367 367 367 367 367
Age in Months Toilet Pearson Correlation .030 .028 -.011 .138" .130* .113* .058 .192*
Trained Sig. (2-tailed) .569 .598 .832 .008 .013 .031 .267 .000

N 367 367 367 367 367 367 367 367
Pregnancy composite Pearson Correlation .044 -.017 -.032 .035 .164” .123* .122* .085
score Sig. (2-tailed) .404 .751 .544 .502 .002 .018 .020 .104

N 367 367 367 367 367 367 367 367
Behavior composite Pearson Correlation -.066 -.114* -.019 .057 .024 .024 .092 .025

Sig. (2-tailed) .206 .029 .721 .278 .651 .652 .080 .637
N 367 367 367 367 367 367 367 367

Child Health Pearson Correlation -.069 -.018 .055 -.041 -.017 .026 -.035 -.116*
Composite Sig. (2-tailed) .189 .726 .291 .434 .742 .614 .508 .026

N 367 367 367 367 367 367 367 367
Number of Stressful Pearson Correlation -.069 -.090 -.014 .083 .039 -.045 .002 -.012
Life Events reported Sig. (2-tailed) .186 .085 .785 .111 .454 .389 .965 .819

N 367 367 367 367 367 367 367 367
InformationNeeds Pearson Correlation -.022 -.069 -.193" .115* -.025 -.015 .082 .003
composite Sig. (2-tailed) .673 .186 .000 .027 .639 .774 .119 .947

N 367 367 367 367 367 367 367 367
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Correlations

Age in 
months 
Toilet 

Training
Pregnancy
composite

Behavior
composite

Child's
Health

composite

Number of 
Stressful 

Life Events 
reported

Information
Needs

composite
MPSI weighted Pearson Correlation -.079 -.177** -.226** -.008 -.099 -.278*’

Sig. (2-tailed) .130 .001 .000 .877 .057 .000
N 367 367 367 367 367 367

MPSI score Pearson Correlation -.174" -.223" -.266" .009 .005 -.234*
Sig. (2-tailed) .001 .000 .000 .859 .930 .000
N 367 367 367 367 367 367

MCA Math score Pearson Correlation -.019 -.033 -.184" .084 -.041 -.157*
Sig. (2-tailed) .711 .534 .000 .107 .438 .003
N 367 367 367 367 367 367

MCA Reading score Pearson Correlation -.131* -.029 -.074 -.047 -.043 -.130*
Sig. (2-tailed) .012 .578 .160 .374 .407 .012
N 367 367 367 367 367 367

MCA composite score Pearson Correlation -.083 -.035 -.150" .025 -.048 -.164*
Sig. (2-tailed) .114 .501 .004 .630 .362 .002
N 367 367 367 367 367 367

Father's education Pearson Correlation .057 .017 -.075 -.065 -.081 -.149*
Sig. (2-tailed) .275 .749 .149 .212 .119 .004
N 367 367 367 367 367 367

Mother’ education Pearson Correlation -.066 -.040 -.008 -.019 -.093 -.086
Sig. (2-taiied) .205 .450 .881 .723 .074 .101
N 367 367 367 367 367 367

Father's age Pearson Correlation .030 .044 -.066 -.069 -.069 -.022
Sig. (2-tailed) .569 .404 .206 .189 .186 .673
N 367 367 367 367 367 367

Mother's age Pearson Correlation .028 -.017 -.114* -.018 -.090 -.069
Sig. (2-tailed) .598 .751 .029 .726 .085 .186
N 367 367 367 367 367 367

Number of children Pearson Correlation -.011 -.032 -.019 .055 -.014 -.193*
Sig. (2-tailed) .832 .544 .721 .291 .785 .000
N 367 367 367 367 367 367

Age in months Babble Pearson Correlation .138** .035 .057 -.041 .083 .115*
Sig. (2-tailed) .008 .502 .278 .434 .111 .027
N 367 367 367 367 367 367



R
eproduced 

with 
perm

ission 
of the 

copyright ow
ner. 

Further reproduction 
prohibited 

w
ithout perm

ission.

Correlations

Age in 
months 
Toilet 

Training
Pregnancy
composite

Behavior
composite

Child’s
Health

composite

Number of 
Stressful 

Life Events 
reported

Information
Needs

composite
Age in months Sit Pearson Correlation .130* .164** .024 -.017 .039 -.025

Sig. (2-tailed) .013 .002 .651 .742 .454 .639
N 367 367 367 367 367 367

Age in months Stand Pearson Correlation .113* .123* .024 .026 -.045 -.015
Sig. (2-tailed) .031 .018 .652 .614 .389 .774
N 367 367 367 367 367 367

Age in months Walk Pearson Correlation .058 .122* .092 -.035 .002 .082
Sig. (2-tailed) .267 .020 .080 .508 .965 .119
N 367 367 367 367 367 367

Age in months Pearson Correlation .192** .085 .025 -.116* -.012 .003
Sentances Sig. (2-tailed) .000 .104 .637 .026 .819 .947

N 367 367 367 367 367 367
Age in Months Toilet Pearson Correlation 1 .115* .009 .013 -.101 .018
Trained Sig. (2-tailed) .028 .857 .802 .054 .736

N 367 367 367 367 367 367
Pregnancy composite Pearson Correlation .115* 1 .211** -.080 .040 .172*
score Sig. (2-tailed) .028 .000 .128 .449 .001

N 367 367 367 367 367 367
Behavior composite Pearson Correlation .009 .211** 1 -.086 .103* .194*

Sig. (2-tailed) .857 .000 .101 .048 .000
N 367 367 367 367 367 367

Child Health Pearson Correlation .013 -.080 -.086 1 .018 .055
Composite Sig. (2-tailed) .802 .128 .101 .732 .292

N 367 367 367 367 367 367
Number of Stressful Pearson Correlation -.101 .040 .103* .018 1 .201*’
Life Events reported Sig. (2-tailed) .054 .449 .048 .732 .000

N 367 367 367 367 367 367
InformationNeeds Pearson Correlation .018 .172** .194** .055 .201** 1
composite Sig. (2-tailed) .736 .001 .000 .292 .000

N 367 367 367 367 367 367
*'■ Correlation is significant at the 0.01 level (2-tailed). 
*■ Correlation is significant at the 0.05 level (2-tailed).



Early childhood screening predictors of educational achievement -247

APPENDIX 17 

Minnesota Comprehensive Assessments 

Low Achieving Reading 

Correlation Matrix

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Correlations

MPSI
weighted MPSI score

MCA Math 
score

MCA Reading 
score

MCA
composite

score
Father's

Education
Mother's

Education
MPSI weighted Pearson Correlation 1 .763*' .358** .337** .403** .288** .343*’

Sig. (2-tailed) .000 .000 .000 .000 .002 .000
N 112 112 112 112 112 112 112

MPSI score Pearson Correlation .763*1 1 .287*' .217* .299** .241* .282*'
Sig. (2-tailed) .000 .002 .022 .001 .011 .003
N 112 112 112 112 112 112 112

MCA Math score Pearson Correlation .358** .287** 1 .484** .917*1 .129 .154
Sig. (2-tailed) .000 .002 .000 .000 .175 .106
N 112 112 112 112 112 112 112

MCA Reading score Pearson Correlation .337** .217* .484H 1 ,794*J .355** .170
Sig. (2-tailed) .000 .022 .000 .000 .000 .072
N 112 112 112 112 112 112 112

MCA composite score Pearson Correlation .403** .299** .917*' .794*' 1 .252** .185
Sig. (2-tailed) .000 .001 .000 .000 .007 .051
N 112 112 112 112 112 112 112

Father’s Education Pearson Correlation .288** .241* .129 .355*' .252** 1 .544*
Sig. (2-tailed) .002 .011 .175 .000 .007 .000
N 112 112 112 112 112 112 112

Mother's Education Pearson Correlation .343** .282** .154 .170 .185 .544** 1
Sig. (2-tailed) .000 .003 .106 .072 .051 .000
N 112 112 112 112 112 112 112

Father's age Pearson Correlation .031 .118 -.065 -.011 -.051 .161 .161
Sig. (2-tailed) .743 .217 .494 .906 .597 .090 .091
N 112 112 112 112 112 112 112

Mother's age Pearson Correlation .085 .077 -.077 -.025 -.065 .176 .392*'
Sig. (2-tailed) .370 .420 .419 .796 .496 .064 .000
N 112 112 112 112 112 112 112

Number of Children Pearson Correlation .045 .056 -.033 .039 -.005 .135 .069
Sig. (2-tailed) .637 .560 .733 .683 .960 .156 .473
N 112 112 112 112 112 112 112

Age in months Babble Pearson Correlation .040 .006 -.017 -.029 -.025 .076 .128
Sig. (2-tailed) .675 .953 .856 .759 .790 .428 .178
N 112 112 112 112 112 112 112
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Correlations

MPSI
weighted MPSI score

MCA Math 
score

MCA Reading 
score

MCA
composite

score
Father’s

Education
Mother's

Education
Age in months Sit Pearson Correlation -.023 .028 .139 .105 .145 .033 .025

Sig. (2-tailed) .807 .770 .145 .268 .128 .731 .792
N 112 112 112 112 112 112 112

Age in months Stand Pearson Correlation -.129 .027 -.056 -.024 -.050 -.080 -.097
Sig. (2-tailed) .174 .780 .560 .804 .604 .403 .307
N 112 112 112 112 112 112 112

Age in months Walk Pearson Correlation -.407** -.401“ -.176 -.066 -.153 -.064 -.102
Sig. (2-tailed) .000 .000 .063 .487 .108 .500 .285
N 112 112 112 112 112 112 112

Age in months Stand Pearson Correlation -.080 -.181 -.118 .043 -.062 -.028 .032
Sig. (2-tailed) .401 .056 .216 .653 .514 .768 .740
N 112 112 112 112 112 112 112

Age in months Toilet Pearson Correlation -.109 -.124 -.073 -.092 -.093 -.064 -.125
Trained Sig. (2-tailed) .253 .194 .446 .332 .331 .501 .188

N 112 112 112 112 112 112 112
Pregnancy composite Pearson Correlation -.288“ -.303** -.156 -.134 -.170 -.134 -.223*

Sig. (2-tailed) .002 .001 .101 .158 .074 .160 .018
N 112 112 112 112 112 112 112

Behavior composite Pearson Correlation -.346** -.400" -.208* -.221* -.246** .028 .015
Sig. (2-tailed) .000 .000 .028 .019 .009 .769 .877
N 112 112 112 112 112 112 112

Child Health composite Pearson Correlation .017 .016 .081 -.136 -.006 -.091 .000
Sig. (2-tailed) .860 .867 .398 .154 .951 .339 .998
N 112 112 112 112 112 112 112

Number of Stressful Pearson Correlation -.132 -.049 .010 -.083 -.031 -.167 -.064
Life Events reported Sig. (2-tailed) .164 .606 .914 .383 .747 .078 .505

N 112 112 112 112 112 112 112
Information Needs Pearson Correlation -.434** -.408*' -.242* -.339“ -.323“ -.323** -.144
composite Sig. (2-tailed) .000 .000 .010 .000 .001 .001 .129

N 112 112 112 112 112 112 112
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Correlations

Father's
age

Mother's
age

Number of 
Children

Age in 
months 
Babble

Age in 
months Sit

Age in 
months 
Stand

Age in 
months 

Walk

Age in 
months 

Sentances
MPSI weighted Pearson Correlation .031 .085 .045 .040 -.023 -.129 -.407" -.080

Sig. (2-tailed) .743 .370 .637 .675 .807 .174 .000 .401
N 112 112 112 112 112 112 112 112

MPSI score Pearson Correlation .118 .077 .056 .006 .028 .027 -.401" -.181
Sig. (2-tailed) .217 .420 .560 .953 .770 .780 .000 .056
N 112 112 112 112 112 112 112 112

MCA Math score Pearson Correlation -.065 -.077 -.033 -.017 .139 -.056 -.176 -.118
Sig. (2-tailed) .494 .419 .733 .856 .145 .560 .063 .216
N 112 112 112 112 112 112 112 112

MCA Reading score Pearson Correlation -.011 -.025 .039 -.029 .105 -.024 -.066 .043
Sig. (2-tailed) .906 .796 .683 .759 .268 .804 .487 .653
N 112 112 112 112 112 112 112 112

MCA composite score Pearson Correlation -.051 -.065 -.005 -.025 .145 -.050 -.153 -.062
Sig. (2-tailed) .597 .496 .960 .790 .128 .604 .108 .514
N 112 112 112 112 112 112 112 112

Father's Education Pearson Correlation .161 .176 .135 .076 .033 -.080 -.064 -.028
Sig. (2-tailed) .090 .064 .156 .428 .731 .403 .500 .768
N 112 112 112 112 112 112 112 112

Mother's Education Pearson Correlation .161 .392" .069 .128 .025 -.097 -.102 .032
Sig. (2-tailed) .091 .000 .473 .178 .792 .307 .285 .740
N 112 112 112 112 112 112 112 112

Father's age Pearson Correlation 1 .541" .208* .123 .051 .018 .027 -.041
Sig. (2-tailed) .000 .027 .198 .596 .849 .779 .666
N 112 112 112 112 112 112 112 112

Mother's age Pearson Correlation .541" 1 .199* .080 .070 -.148 .010 .067
Sig. (2-tailed) .000 .036 .401 .460 .118 .919 .484
N 112 112 112 112 112 112 112 112

Number of Children Pearson Correlation .208* .199* 1 .114 .126 .193* .104 .054
Sig. (2-tailed) .027 .036 .230 .184 .041 .275 .575
N 112 112 112 112 112 112 112 112

Age in months Babble Pearson Correlation .123 .080 .114 1 .330" .125 .169 -.041
Sig. (2-tailed) .198 .401 .230 .000 .188 .075 .666
N 112 112 112 112 112 112 112 112
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Correlations

Father's
age

Mother's
age

Number of 
Children

Age in 
months 
Babble

Age in 
months Sit

Age in 
months 
Stand

Age in 
months 

Walk

Age in 
months 

Sentances
Age in months Sit Pearson Correlation .051 .070 .126 .330** 1 .283** .318*' -.057

Sig. (2-tailed) .596 .460 .184 .000 .002 .001 .549
N 112 112 112 112 112 112 112 112

Age in months Stand Pearson Correlation .018 -.148 .193* .125 .283** 1 .475** -.110
Sig. (2-tailed) .849 .118 .041 .188 .002 .000 .248
N 112 112 112 112 112 112 112 112

Age in months Walk Pearson Correlation .027 .010 .104 .169 .318** .475** 1 .121
Sig. (2-tailed) .779 .919 .275 .075 .001 .000 .203
N 112 112 112 112 112 112 112 112

Age in months Stand Pearson Correlation -.041 .067 .054 -.041 -.057 -.110 .121 1
Sig. (2-tailed) .666 .484 .575 .666 .549 .248 .203
N 112 112 112 112 112 112 112 112

Age in months Toilet Pearson Correlation .018 .076 .108 .159 -.083 .053 -.016 .065
Trained Sig. (2-tailed) .850 .424 .257 .094 .386 .582 .868 .493

N 112 112 112 112 112 112 112 112
Pregnancy composite Pearson Correlation .051 -.010 -.070 -.066 .002 .048 .315** .086

Sig. (2-tailed) .592 .914 .461 .488 .986 .614 .001 .369
N 112 112 112 112 112 112 112 112

Behavior composite Pearson Correlation .024 -.035 .081 .062 -.025 -.164 .215* .172
Sig. (2-tailed) .801 .713 .397 .519 .795 .085 .023 .069
N 112 112 112 112 112 112 112 112

Child Health composite Pearson Correlation -.028 .106 -.082 -.079 -.026 .032 -.047 -.199*
Sig. (2-tailed) .768 .264 .393 .406 .784 .735 .620 .035
N 112 112 112 112 112 112 112 112

Number of Stressful Pearson Correlation .023 .006 -.128 .202* .189* .004 .088 .118
Life Events reported Sig. (2-tailed) .812 .953 .177 .032 .046 .971 .356 .215

N 112 112 112 112 112 112 112 112
Information Needs Pearson Correlation .092 -.034 -.186* .194* -.081 .048 .318** .073
composite Sig. (2-tailed) .333 .720 .049 .040 .393 .617 .001 .442

N 112 112 112 112 112 112 112 112
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Correlations

Age in 
months 
Toilet 

Trained

Pregnancy
composite

score
Behavior

composite

Child
Helth

composite

Number of 
Stressful 

Life Events 
reported

Information
Needs

composite
MPSI weighted Pearson Correlation -.109 -.288** -.346** .017 -.132 -.434*’

Sig. (2-tailed) .253 .002 .000 .860 .164 .000
N 112 112 112 112 112 112

MPSI score Pearson Correlation -.124 -.303** -.400** .016 -.049 -.408*’
Sig. (2-tailed) .194 .001 .000 .867 .606 .000
N 112 112 112 112 112 112

MCA Math score Pearson Correlation -.073 -.156 -.208* .081 .010 -.242*
Sig. (2-tailed) .446 .101 .028 .398 .914 .010
N 112 112 112 112 112 112

MCA Reading score Pearson Correlation -.092 -.134 -.221* -.136 -.083 -.339*
Sig. (2-tailed) .332 .158 .019 .154 .383 .000
N 112 112 112 112 112 112

MCA composite score Pearson Correlation -.093 -.170 -.246** -.006 -.031 -.323*’
Sig. (2-tailed) .331 .074 .009 .951 .747 .001
N 112 112 112 112 112 112

Father's Education Pearson Correlation -.064 -.134 .028 -.091 -.167 -.323*
Sig. (2-tailed) .501 .160 .769 .339 .078 .001
N 112 112 112 112 112 112

Mother's Education Pearson Correlation -.125 -.223* .015 .000 -.064 -.144
Sig. (2-tailed) .188 .018 .877 .998 .505 .129
N 112 112 112 112 112 112

Father's age Pearson Correlation .018 .051 .024 -.028 .023 .092
Sig. (2-tailed) .850 .592 .801 .768 .812 .333
N 112 112 112 112 112 112

Mother's age Pearson Correlation .076 -.010 -.035 .106 .006 -.034
Sig. (2-tailed) .424 .914 .713 .264 .953 .720
N 112 112 112 112 112 112

Number of Children Pearson Correlation .108 -.070 .081 -.082 -.128 -.186*
Sig. (2-tailed) .257 .461 .397 .393 .177 .049
N 112 112 112 112 112 112

Age in months Babble Pearson Correlation .159 -.066 .062 -.079 .202* .194*
Sig. (2-tailed) .094 .488 .519 .406 .032 .040
N 112 112 112 112 112 112
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Correlations

Age in 
months 
Toilet 

Trained

Pregnancy
composite

score
Behavior

composite

Child
Helth

composite

Number of 
Stressful 

Life Events 
reported

Information
Needs

composite
Age in months Sit Pearson Correlation -.083 .002 -.025 -.026 .189* -.081

Sig. (2-tailed) .386 .986 .795 .784 .046 .393
N 112 112 112 112 112 112

Age in months Stand Pearson Correlation .053 .048 -.164 .032 .004 .048
Sig. (2-tailed) .582 .614 .085 .735 .971 .617
N 112 112 112 112 112 112

Age in months Walk Pearson Correlation -.016 .315** .215* -.047 .088 .318*'
Sig. (2-tailed) .868 .001 .023 .620 .356 .001
N 112 112 112 112 112 112

Age in months Stand Pearson Correlation .065 .086 .172 -.199* .118 .073
Sig. (2-tailed) .493 .369 .069 .035 .215 .442
N 112 112 112 112 112 112

Age in months Toilet Pearson Correlation 1 .103 .042 .023 -.108 .011
Trained Sig. (2-tailed) .281 .663 .809 .259 .911

N 112 112 112 112 112 112
Pregnancy composite Pearson Correlation .103 1 .325** -.079 .064 .396*

Sig. (2-tailed) .281 .000 .408 .506 .000
N 112 112 112 112 112 112

Behavior composite Pearson Correlation .042 .325** 1 -.116 .214* .241*
Sig. (2-tailed) .663 .000 .223 .023 .011
N 112 112 112 112 112 112

Child Health composite Pearson Correlation .023 -.079 -.116 1 -.014 .055
Sig. (2-tailed) .809 .408 .223 .882 .566
N 112 112 112 112 112 112

Number of Stressful Pearson Correlation -.108 .064 .214* -.014 1 .237*
Life Events reported Sig. (2-tailed) .259 .506 .023 .882 .012

N 112 112 112 112 112 112
Information Needs Pearson Correlation .011 .396** .241* .055 .237* 1
composite Sig. (2-tailed) .911 .000 .011 .566 .012

N 112 112 112 112 112 112
**• Correlation is significant at the 0.01 level (2-tailed). 
*• Correlation is significant at the 0.05 level (2-tailed).
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Minnesota Comprehensive Assessments 

Low Achieving Math 

Correlation Matrix

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Correlations

MPSI
weighted MPSI score

MCA Math 
score

MCA Reading 
score

MCA
composite

score
Father's

education
Mother's

Education
MPSI weighted Pearson Correlation 1 .726** .374** .289** .372** .325** .381*

Sig. (2-tailed) .000 .000 .004 .000 .001 .000
N 96 96 96 96 96 96 96

MPSI score Pearson Correlation .726** 1 .448** .227* .361** .289** .312*’
Sig. (2-tailed) .000 .000 .026 .000 .004 .002
N 96 96 96 96 96 96 96

MCA Math score Pearson Correlation .374** .448** 1 .476** ,785*H .210* .238*
Sig. (2-tailed) .000 .000 .000 .000 .040 .020
N 96 96 96 96 96 96 96

MCA Reading score Pearson Correlation .289** .227* .476** 1 .918*1 .283** .227*
Sig. (2-tailed) .004 .026 .000 .000 .005 .026
N 96 96 96 96 96 96 96

MCA composite score Pearson Correlation .372** .361** .785** .918** 1 .294** .267*’
Sig. (2-tailed) .000 .000 .000 .000 .004 .009
N 96 96 96 96 96 96 96

Father's education Pearson Correlation .325** .289** .210* .283** .294*1 1 .459*’
Sig. (2-tailed) .001 .004 .040 .005 .004 .000
N 96 96 96 96 96 96 96

Mother's education Pearson Correlation .381** .312** .238* .227* .267*1 .459** 1
Sig. (2-tailed) .000 .002 .020 .026 .009 .000
N 96 96 96 96 96 96 96

Father's age Pearson Correlation .090 .156 -.012 -.013 -.015 .219* .090
Sig. (2-tailed) .385 .129 .909 .897 .886 .032 .385
N 96 96 96 96 96 96 96

Mother's age Pearson Correlation .093 .120 -.097 .070 .006 .092 .307*
Sig. (2-tailed) .366 .246 .348 .497 .956 .370 .002
N 96 96 96 96 96 96 96

Number of childen Pearson Correlation .054 .032 .017 .044 .039 .199 -.002
Sig. (2-tailed) .599 .761 .873 .668 .708 .051 .981
N 96 96 96 96 96 96 96

Age in months Babbie Pearson Correlation .016 .007 .103 -.059 .005 .047 .145
Sig. (2-tailed) .881 .946 .318 .567 .963 .652 .160
N 96 96 96 96 96 96 96
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Correlations

MPSI
weighted MPSI score

MCA Math 
score

MCA Reading 
score

MCA
composite

score
Father's

education
Mother's

Education
Age in months Sit Pearson Correlation -.173 -.056 .050 .070 .072 .078 .002

Sig. (2-tailed) .093 .586 .630 .499 .488 .451 .981
N 96 96 96 96 96 96 96

Age in months Stand Pearson Correlation -.159 -.008 .090 .027 .059 .012 -.036
Sig. (2-tailed) .123 .940 .385 .794 .565 .908 .730
N 96 96 96 96 96 96 96

Age in months Walk Pearson Correlation -.447** -.404** -.187 -.017 -.096 -.089 -.075
Sig. (2-tailed) .000 .000 .068 .871 .351 .390 .470
N 96 96 96 96 96 96 96

Age in months Pearson Correlation -.179 -.182 -.189 -.116 -.167 .017 -.012
Sentances Sig. (2-tailed) .082 .077 .065 .260 .104 .871 .906

N 96 96 96 96 96 96 96
Age in Months Toilet Pearson Correlation -.166 -.220* -.053 -.192 -.159 -.102 -.233*
Trained Sig. (2-tailed) .105 .031 .607 .061 .122 .323 .022

N 96 96 96 96 96 96 96
Pregnancy composite Pearson Correlation -.400** -.391** -.176 -.111 -.158 -.151 -.178
score Sig. (2-tailed) .000 .000 .085 .282 .125 .143 .082

N 96 96 96 96 96 96 96
Behavior composite Pearson Correlation -.358** -.502" -.253* -.237* -.281** -.028 -.020

Sig. (2-tailed) .000 .000 .013 .020 .006 .790 .846
N 96 96 96 96 96 96 96

Child Health Pearson Correlation .020 -.108 -.037 .000 -.017 -.032 .010
Composite Sig. (2-tailed) .848 .295 .718 .999 .870 .756 .919

N 96 96 96 96 96 96 96
Number of Stressful Pearson Correlation -.102 .001 .003 -.091 -.063 -.073 -.071
Life Events reported Sig. (2-tailed) .322 .996 .980 .380 .544 .482 .491

N 96 96 96 96 96 96 96
Information Needs Pearson Correlation -.436** -.418** -.260* -.233* -.281** -.245* -.039
composite Sig. (2-tailed) .000 .000 .010 .022 .005 .016 .709

N 96 96 96 96 96 96 96
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Correlations

Father's
age

Mother's
age

Number of 
Children

Age in 
months 
Babble

Age in 
months Sit

Age in 
months 
Stand

Age in 
months 

Walk

Age in 
months 

Sentances
MPSI weighted Pearson Correlation .090 .093 .054 .016 -.173 -.159 -.447" -.179

Sig. (2-tailed) .385 .366 .599 .881 .093 .123 .000 .082
N 96 96 96 96 96 96 96 96

MPSI score Pearson Correlation .156 .120 .032 .007 -.056 -.008 -,404*J -.182
Sig. (2-tailed) .129 .246 .761 .946 .586 .940 .000 .077
N 96 96 96 96 96 96 96 96

MCA Math score Pearson Correlation -.012 -.097 .017 .103 .050 .090 -.187 -.189
Sig. (2-tailed) .909 .348 .873 .318 .630 .385 .068 .065
N 96 96 96 96 96 96 96 96

MCA Reading score Pearson Correlation -.013 .070 .044 -.059 .070 .027 -.017 -.116
Sig. (2-tailed) .897 .497 .668 .567 .499 .794 .871 .260
N 96 96 96 96 96 96 96 96

MCA composite score Pearson Correlation -.015 .006 .039 .005 .072 .059 -.096 -.167
Sig. (2-tailed) .886 .956 .708 .963 .488 .565 .351 .104
N 96 96 96 96 96 96 96 96

Father’s education Pearson Correlation .219* .092 .199 .047 .078 .012 -.089 .017
Sig. (2-tailed) .032 .370 .051 .652 .451 .908 .390 .871
N 96 96 96 96 96 96 96 96

Mother's education Pearson Correlation .090 .307" -.002 .145 .002 -.036 -.075 -.012
Sig. (2-tailed) .385 .002 .981 .160 .981 .730 .470 .906
N 96 96 96 96 96 96 96 96

Father's age Pearson Correlation 1 .588" .201* .129 .073 .051 -.009 -.046
Sig. (2-tailed) .000 .049 .211 .481 .622 .929 .656
N 96 96 96 96 96 96 96 96

Mother’s age Pearson Correlation .588" 1 .195 .097 .086 -.037 .062 .019
Sig. (2-tailed) .000 .057 .349 .404 .723 .551 .858
N 96 96 96 96 96 96 96 96

Number of childen Pearson Correlation .201* .195 1 .084 .041 .079 .038 .001
Sig. (2-tailed) .049 .057 .414 .690 .444 .715 .992
N 96 96 96 96 96 96 96 96

Age in months Babble Pearson Correlation .129 .097 .084 1 .438" .214* .217* -.048
Sig. (2-tailed) .211 .349 .414 .000 .036 .033 .645
N 96 96 96 96 96 96 96 96



R
eproduced 

with 
perm

ission 
of the 

copyright ow
ner. 

Further reproduction 
prohibited 

w
ithout perm

ission.

Correlations

Father’s
age

Mother's
age

Number of 
Children

Age in 
months 
Babble

Age in 
months Sit

Age in 
months 
Stand

Age in 
months 
Walk

Age in 
months 

Sentances
Age in months Sit Pearson Correlation .073 .086 .041 .438** 1 .727** .575** .233*

Sig. (2-tailed) .481 .404 .690 .000 .000 .000 .022
N 96 96 96 96 96 96 96 96

Age in months Stand Pearson Correlation .051 -.037 .079 .214* .727** 1 .651** .336“
Sig. (2-tailed) .622 .723 .444 .036 .000 .000 .001
N 96 96 96 96 96 96 96 96

Age in months Walk Pearson Correlation -.009 .062 .038 .217* .575** .651** 1 .323*’
Sig. (2-tailed) .929 .551 .715 .033 .000 .000 .001
N 96 96 96 96 96 96 96 96

Age in months Pearson Correlation -.046 .019 .001 -.048 .233* .336** .323** 1
Sentances Sig. (2-tailed) .656 .858 .992 .645 .022 .001 .001

N 96 96 96 96 96 96 96 96
Age in Months Toilet Pearson Correlation -.010 -.093 .034 .206* .285*1 .335** .204* .235*
Trained Sig. (2-tailed) .926 .365 .739 .044 .005 .001 .046 .021

N 96 96 96 96 96 96 96 96
Pregnancy composite Pearson Correlation .046 .036 -.084 .075 .312** .305** .457** .239*
score Sig. (2-tailed) .658 .728 .417 .469 .002 .003 .000 .019

N 96 96 96 96 96 96 96 96
Behavior composite Pearson Correlation -.075 -.071 .006 .151 .054 .000 .287** .202*

Sig. (2-tailed) .470 .490 .958 .141 .604 .999 .005 .049
N 96 96 96 96 96 96 96 96

Child Health Pearson Correlation -.126 .015 -.135 -.058 -.080 -.045 .031 -.070
Composite Sig. (2-tailed) .220 .881 .188 .575 .440 .664 .765 .497

N 96 96 96 96 96 96 96 96
Number of Stressful Pearson Correlation -.034 -.045 -.059 .170 -.080 -.162 -.098 .092
Life Events reported Sig. (2-tailed) .746 .663 .570 .099 .438 .114 .344 .373

N 96 96 96 96 96 96 96 96
Information Needs Pearson Correlation .083 .002 -.155 .149 -.058 -.012 .241* .024
composite Sig. (2-tailed) .419 .986 .132 .149 .573 .906 .018 .819

N 96 96 96 96 96 96 96 96
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composite
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Number of 
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reported

Information
Needs

composite
MPSI weighted Pearson Correlation -.166 -.400** -.358** .020 -.102 -.436*

Sig. (2-tailed) .105 .000 .000 .848 .322 .000
N 96 96 96 96 96 96

MPSI score Pearson Correlation -.220* -.391** -.502** -.108 .001 -.418*’
Sig. (2-tailed) .031 .000 .000 .295 .996 .000
N 96 96 96 96 96 96

MCA Math score Pearson Correlation -.053 -.176 -.253* -.037 .003 -.260*
Sig. (2-tailed) .607 .085 .013 .718 .980 .010
N 96 96 96 96 96 96

MCA Reading score Pearson Correlation -.192 -.111 -.237* .000 -.091 -.233*
Sig. (2-tailed) .061 .282 .020 .999 .380 .022
N 96 96 96 96 96 96

MCA composite score Pearson Correlation -.159 -.158 -.281** -.017 -.063 -.281*
Sig. (2-tailed) .122 .125 .006 .870 .544 .005
N 96 96 96 96 96 96

Father's education Pearson Correlation -.102 -.151 -.028 -.032 -.073 -.245*
Sig. (2-tailed) .323 .143 .790 .756 .482 .016
N 96 96 96 96 96 96

Mother's education Pearson Correlation -.233* -.178 -.020 .010 -.071 -.039
Sig. (2-tailed) .022 .082 .846 .919 .491 .709
N 96 96 96 96 96 96

Father's age Pearson Correlation -.010 .046 -.075 -.126 -.034 .083
Sig. (2-tailed) .926 .658 .470 .220 .746 .419
N 96 96 96 96 96 96

Mother's age Pearson Correlation -.093 .036 -.071 .015 -.045 .002
Sig. (2-tailed) .365 .728 .490 .881 .663 .986
N 96 96 96 96 96 96

Number of childen Pearson Correlation .034 -.084 .006 -.135 -.059 -.155
Sig. (2-tailed) .739 .417 .958 .188 .570 .132
N 96 96 96 96 96 96

Age in months Babble Pearson Correlation .206* .075 .151 -.058 .170 .149
Sig. (2-tailed) .044 .469 .141 .575 .099 .149
N 96 96 96 96 96 96
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Age in 
months 
Toilet 

Trained

Pregnancy
composite

score
Behavior

composite

Child
Health

composite

Number of 
Stressful 

Life Events 
reported

Information
Needs

composite
Age in months Sit Pearson Correlation .285" .312” .054 -.080 -.080 -.058

Sig. (2-tailed) .005 .002 .604 .440 .438 .573
N 96 96 96 96 96 96

Age in months Stand Pearson Correlation .335" .305** .000 -.045 -.162 -.012
Sig. (2-tailed) .001 .003 .999 .664 .114 .906
N 96 96 96 96 96 96

Age in months Walk Pearson Correlation .204* .457" .287" .031 -.098 .241*
Sig. (2-tailed) .046 .000 .005 .765 .344 .018
N 96 96 96 96 96 96

Age in months Pearson Correlation .235* .239* .202* -.070 .092 .024
Sentances Sig. (2-tailed) .021 .019 .049 .497 .373 .819

N 96 96 96 96 96 96
Age in Months Toilet Pearson Correlation 1 .209* .153 -.028 -.073 -.004
Trained Sig. (2-tailed) .041 .136 .790 .482 .971

N 96 96 96 96 96 96
Pregnancy composite Pearson Correlation .209* 1 .272** .074 -.033 .338*
score Sig. (2-tailed) .041 .007 .472 .753 .001

N 96 96 96 96 96 96
Behavior composite Pearson Correlation .153 .272*^ 1 .036 .210* .291*

Sig. (2-tailed) .136 .007 .725 .040 .004
N 96 96 96 96 96 96

Child Health Pearson Correlation -.028 .074 .036 1 .059 .086
Composite Sig. (2-tailed) .790 .472 .725 .567 .407

N 96 96 96 96 96 96
Number of Stressful Pearson Correlation -.073 -.033 .210* .059 1 .320*
Life Events reported Sig. (2-tailed) .482 .753 .040 .567 .001

N 96 96 96 96 96 96
Information Needs Pearson Correlation -.004 .338" .291" .086 .320** 1
composite Sig. (2-tailed) .971 .001 .004 .407 .001

N 96 96 96 96 96 96
**• Correlation is significant at the 0.01 level (2-tailed). 
*■ Correlation is significant at the 0.05 level (2-tailed).
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Appendix 19: Minnesota Statutes for Early Childhood Special Education 

3525.1350 EARLY CHILDHOOD: SPECIAL EDUCATION.

Subpart 1. Definition. Early childhood special education 
must be available to pupils from birth to seven years of age who 
have a substantial delay or disorder in development or have an 
identifiable sensory, physical, mental, or social/emotional 
condition or impairment known to hinder normal development and 
need special education.

Subp. 2. Criteria for birth through two years of age. The
team shall determine that a child from birth through the age of 
two years and 11 months is eligible for early childhood special 
education if:

A. the child meets the criteria of one of the 
disability categories; or

B. the child meets one of the criteria for 
developmental delay in subitem (1) and the criteria in subitems 
(2) and (3) :

(1) the child:

(a) has a medically diagnosed syndrome or 
condition that is known to hinder normal development, for 
example, cerebral palsy, chromosome abnormalities, fetal alcohol 
syndrome, maternal drug use, neural tube defects, neural 
muscular disorders, cytomegalovirus, grades III and IV 
intracranial hemorrhage, and bronchopulmonary dysplasia (BPD);

(b) has a delay in overall development 
demonstrated by a composite score of 1.5 standard deviations or 
more below the mean on an evaluation using at least one 
technically adequate, norm-referenced instrument that has been 
individually administered by an appropriately trained 
professional; or

(c) is less than 18 months of age and has a
delay in motor development demonstrated by a composite score of 
2.0 standard deviations or more below the mean on an evaluation 
using technically adequate, norm-referenced instruments. These 
instruments must be individually administered by an 
appropriately trained professional;

(2) the child's need for instruction and services
is supported by at least one documented, systematic observation 
in the child's daily routine setting by an appropriate 
professional. If observation in the daily routine setting is 
not possible, the alternative setting must be justified;

(3) corroboration of the developmental evaluation
or the medical diagnosis with a developmental history and at 
least one other evaluation procedure that is conducted on a 
different day than the medical or norm-referenced evaluation.
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Other procedures may include parent report, language sample, 
criterion-referenced instruments, or developmental checklists.

Subp. 3. Criteria for three through six years of age. The
team shall determine that a child from the age of three years 
through the age of six years and 11 months is eligible for early 
childhood special education when:

A. the child meets the criteria of one of the 
categorical disabilities; or

B. the child meets one of the criteria for 
developmental delay in subitem (1) and the criteria in subitems 
(2) and (3). Local school districts have the option of 
implementing these criteria for developmental delay. If a 
district chooses to implement these criteria, it may not modify 
them.

(1) the child:

(a) has a medically diagnosed syndrome or 
condition that is known to hinder normal development including 
cerebral palsy, chromosome abnormalities, fetal alcohol 
syndrome, maternal drug use, neural tube defects, neural 
muscular disorders, cytomegalovirus, grades III and IV 
intracranial hemorrhage, and bronchopulmonary dysplasia (BPD); 
or

(b) has a delay in each of two or more areas 
of development that is verified by an evaluation using 
technically adequate, norm-referenced instruments. Subtests of 
instruments are not acceptable. The instruments must be 
individually administered by appropriately trained professionals 
and the scores must be at least 1.5 standard deviations below 
the mean in each area;

(2) the child's need for special education is 
supported by at least one documented, systematic observation in 
the child's daily routine setting by an appropriate 
professional. If observation in the daily routine setting is 
not possible, the alternative setting must be justified;

(3) corroboration of the developmental evaluation
or the medical diagnosis with a developmental history and at 
least one other evaluation procedure in each area that is 
conducted on a different day than the medical or norm-referenced 
evaluation.

Other procedures which may be used here include parent 
report, language sample, criterion-referenced instruments, or 
developmental checklists.
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