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ABSTRACT 

By the end of the kindergarten, students are expected to possess early academic skills as 

well as the social maturity to be successful in first grade. Students leaving kindergarten without 

these readiness skills are sometimes held back in first grade or referred for a special education 

evaluation in later grades if they fail to make adequate progress. However, before a special 

education referral can be made, the education system must demonstrate that the deficit is not due 

to a lack of instruction.  

Response-to-Intervention is a preventive intervention framework supported by federal 

legislation (No Child Left Behind (NCLB); 2002 and Individuals with Disabilities Education Act 

(IDEIA); 2004) that ensures that only valid special education referrals (i.e., referrals based on 

quantitative data) are processed. Using a multi-tiered assessment and intervention approach, 

students are first identified as at-risk through the use of screening tools designed to indicate 

academic or behavioral deficits. At-risk students are then exposed to evidence-based 

interventions with increasing levels of intensity to determine the type and amount of support 

needed. However, response-to-intervention has yet to be extended down to kindergarten students, 

and the screening instruments available for this population have yet to be evaluated for their 

predictive validity with end of first grade academic and behavioral performance.  

 This study examines the predictive validity of psychometrically sound academic and 

behavioral screening instruments with first grade academic and social-emotional success.  

Participants included kindergarten students (n=290) from five ethnically diverse elementary 

schools located in a small suburban city in a mid-Atlantic state. Early literacy, early numeracy, 

writing, and social-emotional screening assessments were administered three times a year to 

determine whether the screening tools were adequate measures of kindergarten readiness skills 
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for first grade academic and social-emotional success. Participants were followed from the 

beginning of kindergarten until the end of first grade to determine which skills measured by the 

screening assessments were the most predictive of a conceptual model of first grade academic 

and social-emotional success. The results indicated that the social-emotional screening 

assessment was able to significantly predict social-emotional success at the end of first grade. 

Kindergarten academic screening assessments however, were not able to significantly predict 

first grade academic success. Results also indicated that there were significant differences in 

scores across gender, ethnicity and family composition.    
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CHAPTER 1 

INTRODUCTION 

The original concept of school readiness arose circa 1836 when compulsory education 

laws were passed, mandating that all children between the ages of 6 and 13 attend school. Soon 

after compulsory education laws passed, parents began to question whether their children were 

ready to enter school at the mandated age, and questioned whether they were “ready for school” 

(Snow, 2006). There are various definitions of school readiness ranging from those offered by 

parents, to formal definitions defined in the literature. For example, Dettre (1983) defines school 

readiness as a set of prerequisite skills necessary for academic learning. Perhaps the most widely 

used definition comes from a maturational perspective (Gessell, 1925), which states that maturity 

is the overarching decision maker of when a child is ready to enter formal schooling. Nearly all 

states currently use the latter definition of school readiness, meaning they grant access to 

kindergarten based on age alone (Saluja, Scott-Little, & Clifford, 2000). While this may be the 

most convenient way for students to enter the educational system, it is only functional and 

appropriate if educators have a systematic, evidence-based method for identifying students who 

are ready for school from those that will need additional support.  

Many schools rely on teacher referral as the main practice to identify students in need of 

additional intervention, despite evidence demonstrating that teacher referral is less valid than a 

data-based decision making process (Vanderheyden, Witt, & Naquin, 2003). Furthermore, the 

expectation that teachers can identify all students in need of further evaluation places a 

responsibility on teachers that extends beyond classroom-based instruction. There is also 

evidence that teacher referral is subject to personal bias, and therefore may partly contribute to 

invalid special education referrals (Donovan & Cross, 2002). 
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The preventive, systematic, evidence-based, and data-driven process called “Response to 

Intervention” (RtI) provides schools an alternative process for identifying at-risk students. RtI is 

an objective examination of the cause-effect relationship between academic or behavioral 

interventions and the student’s response to individualized, evidence-based interventions (Brown-

Chidsey & Steege, 2005). In concordance with federal legislation (i.e., No Child Left Behind, 

2002 and the Individuals with Disabilities Education Act, 2004), there is a greater emphasis on 

the use of early intervening services, with high-quality instruction and academic outcome 

accountability. Thus, RtI provides educators with an objective, data-driven, and preventive 

approach for identifying students who are at-risk for academic failure. Identified students are 

then exposed to increasing levels of evidence-based interventions (i.e., tiers of support) and 

monitored for their “response-to-intervention” (Glover & Albers, 2007). Rather than assuming 

that struggling students have a learning disability, low-performing students receive the necessary 

level of support for them to be successful in the regular education classroom (Brown-Chidsey & 

Steege, 2005). The success of RtI depends (in part) on a valid process for determining which 

students are at risk for future academic failure (e.g., Compton, Fuchs, Fuchs, & Bryant, 2006; 

Good, Simmons, & Kame’enui, 2001; McCardle, Scarborough, & Catts, 2001; Vanderheyden, 

Witt, & Gilbertson, 2007), and therefore, the use of psychometrically valid screening tools to 

identify at-risk students is essential. 

Gredler (1997) summarized the essential characteristics of effective early assessment 

screening instruments including having adequate standardization, being cost efficient, easily 

administered, and having content validity and sound psychometrics. Currently, there are a variety 

of assessment tools designed to identify, assess, and intervene with kindergarten students who 

lack school readiness skills. In order for screening instruments to identify those in need of 
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additional support, they must measure a specific skill that is predictive of performance on more 

complex skills (e.g., reading fluency as predictive of comprehension), have multiple forms and 

thus enable multiple administrations, and be sensitive to small changes in performance. In other 

words, screening tools are designed to quickly and easily identify at-risk students so that 

educators can identify and implement the appropriate interventions, monitor the progress of 

those interventions across the length of the intervention to determine if additional support is 

needed, and conclude whether or not special education evaluation is recommended for a specific 

learning disability (Gredler, 1997).  

Many of the currently used kindergarten screening instruments are individually 

administered, not group administered, and therefore lack one of the essential characteristics 

described above which makes the process of screening an entire population of students time-

prohibitive and expensive. The majority of the valid screening instruments therefore lack 

efficiency (Duncan & Rafter, 2005; Lee et al., 2008; Kurdek & Sinclair, 2001; Panter & 

Bracken, 2009).  

Academic universal screening assessments generally establish cut points, which represent 

the amount of knowledge in a specific content area a student should know by a specific time in 

the academic year, thus enabling teachers to identify which students are not responding to the 

core curriculum. One type of academic universal screening assessment that evaluates students’ 

academic skills using cut points is curriculum-based measurement (CBM). Curriculum-based 

measures are assessments of basic skills in reading, writing, mathematics, and spelling. They 

have been extensively researched in grades kindergarten through fifth grade, are based on 

national content standards including the National Reading Panel (1997) and National Math Panel 
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(2008), and can be compared to both research derived cut-scores and locally established norms 

(Vanderheyden, Witt, & Naquin, 2003).  

Many screening assessments used to identify social-emotional problems are subjective, 

requiring the teacher to first identify which students are at-risk before the screening is conducted. 

This process often overlooks children who have internalizing disorders or those who do not 

display behavior problems in their classrooms (Lara-Cinisomo et al., 2008; Mashburn & Henry, 

2004). There has been recent interest to develop behavioral screening tools within the School-

Wide Positive Behavior Interventions and Support initiative (SWPBIS, Horner & Sugai, 2012).  

For example, the DESSA (LeBuffe, Shapiro, & Naglieri, 2008) and DESSA-Mini (Naglieri, 

LeBuffe, & Shapiro, 2012) are strength-based rating scales designed to screen, assess, guide 

intervention planning, monitor progress, and evaluate outcomes related to social-emotional 

competence and resilience of students grades K-8. 

The purpose of the present study was to investigate a set of kindergarten early academic 

curriculum-based measurement assessments (Kindergarten Early Literacy and Early Numeracy 

Assessments (KENALA)), and a recently validated social-emotional screening assessment (the 

DESSA-Mini), and their ability to identify students at-risk and those who were “ready” to be 

academically and social-emotionally successful. Because this study was conceptualized within 

the RtI and SWPBIS framework, “success” was operationally defined as academically successful 

and social-emotionally successful. That is, for students to be social-emotionally successful and 

not be classified as at-risk, it was expected that they would not be considered “in need of 

instruction on the social-emotional outcome measure (the DESSA) and would have received 

fewer than two office discipline referrals in any school year. For students to be classified as 
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academically successful it was expected that they would be performing in the “instructional” 

ranges on math and reading curriculum-based measures (Shinn, 1989) and have passing grades.   

Problem Statement 

There are multiple theories about the necessary components of high-quality education 

programs in kindergarten (i.e., what skills teachers should focus on). At least 25 states are 

actively developing and adopting early learning standards to support universal high-quality 

practices (Logue, 2007; NAEYC, 2002). Some suggest that high-quality kindergarten programs 

should focus on social-skills which help students participate in groups, become cooperative 

members, and learn to use adults to gain information and assistance (e.g., Agostin & Bain, 1997; 

Lin, Lawrence & Gorrell, 2003; Logue, 2007). Others evaluate programs in terms of the 

academic skills that are taught throughout the year (e.g., Lin, Lawrence & Gorrell, 2003; Panter 

& Bracken, 2009; Vanderheyden et al., 2001). Low-quality programs are defined as those whose 

graduates move on to the next grade without learning the appropriate social or academic skills 

which may interfere with the student’s subsequent adjustment and success in school (Logue, 

2007). In order to appropriately assess students and implement early intervention programs, 

readiness skills (those which are predictive of later school success) must first be identified. The 

first step in this process was to examine the extant literature to determine if currently available 

academic and socio-emotional screening instruments, used to identify at-risk students, could be 

used to identify student characteristics that also indicate school readiness, and thus be predictive 

of academic and social-emotional success. Therefore, this study was designed to evaluate the 

predictive validity of previously developed kindergarten academic assessments and a newly 

validated social-emotional screening tool to determine which screening assessment(s) or 



6 

 

combination thereof were predictive of academic and social-emotional success at the end of first 

grade.  

Research Questions 

The present study had four primary research questions:  

1. Using the selected academic and social-emotional screening assessments, which 

screening assessment or combination of screening assessments was most predictive of 

academic and social-emotional success at the end of first grade? 

2. What is the sensitivity and specificity of the kindergarten screening tools and does the 

detection of true positive and true negatives improve across time? To date, only one 

cut-score has been established for both the academic and social-emotional screening 

assessments and that score reflects end of the year kindergarten student performance. 

This study examined whether the previously established academic cut scores 

accurately identified at-risk students at the three assessment times across the school 

year. 

3. What socio-demographic student characteristics (i.e., gender, race, and one versus two 

parent/guardian status) were associated with differences in academic and social-

emotional scores across all phases of the study and with the overall definition of 

school success?   

4. Were there academic and/or social-emotional differences between students who had been 

identified for special education (i.e., had either an Individual Education Plan (IEP) or 

504 Plan) and those who had not been identified for special education?  

 

Significance of the Study 
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The identification of skills necessary for school success is an essential component of 

achieving equal access to education for all students. The first step of the RtI process is to screen 

all students in areas crucial for school success. These areas have yet to be fully identified for 

kindergarten students, which makes it challenging for schools to accurately and effectively 

implement effective interventions as part of the RtI process. By not knowing the specific skills 

that are predictive of later school success, teachers run the risk of inappropriately identifying 

students in need of intervention. In addition to the misidentification of skills, some skills, 

particularly social-emotional ones, may not be explicitly and adequately taught within the regular 

education curriculum. For example, teachers may assume that students will learn to raise their 

hands to respond to questions within the first few weeks of school. While this may be true for 

some students, others may need consistent reminders and practice throughout the year. This 

example fits into the regulations under IDEIA (2004), which state that in order for students to be 

identified for special education, they must have a deficit in at least one educational area that 

cannot be the result of inadequate teaching. Without knowing the specific skills which are 

predictive of school success, it is impossible to accurately predict and intervene with students at-

risk for failure.   
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CHAPTER 2 

REVIEW OF THE LITERATURE 

School Readiness 

Some have argued that the term “school readiness” includes two constructs – readiness to 

learn and readiness for school. Moreover, there are multiple definitions of “school readiness” 

within these two constructs (Dettre, 1983) leaving some researchers to conclude that these two 

terms have a high degree of overlap (Hojnoski & Missall, 2006; Kagan, 1999; Snow, 2006). The 

National Education Goals Panel (Kagan, Moore, & Bredekamp, 1995) constructed a broader 

definition which states that school readiness should be defined by six dimensions which 

determine school success: 1) health and physical development, 2) emotional well-being and 

social competence, 3) approaches to learning, 4) communication skills, 5) cognition, and 6) 

general knowledge. This broad definition has not yet lead to standardized assessment practices 

designed to determine if students are “ready for school”.  

In a review by Saluja, Scott-Little, and Clifford (2000), the authors found that no states 

have a standard definition of school readiness which can be used for identification and 

assessment purposes. Data from the Early Childhood Longitudinal Study- Kindergarten Cohort 

(ECLS-K, 1998-1999) found that only 61% of schools administer readiness assessments to 

kindergarten students and that more than half of these schools use the data only for enrollment 

decisions. In a second study that examined how states assess school readiness, Saluja, Scott-

Little and Clifford (2000) found that 13 states administered screening batteries upon entry into 

kindergarten. Interestingly, only 12 of those states reported using the data to guide instruction 

and the majority of the state assessments used did not follow the National Association of School 

Psychologist (NASP) or the National Association of Early Childhood Specialists in State 
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Departments of Education (NAECS-SDE) guidelines. Saluja, Scott-Little and Clifford (2000) 

also reported that the remaining 37 states recommend that districts in their state conduct 

readiness assessments; yet, no state required their districts to assess kindergarten readiness. Of 

those 37 states, six states, Delaware, Hawaii, Kansas, Oklahoma, Nebraska, Virginia, choose to 

forgo kindergarten entry assessments because they thought them to be harmful to the students. 

An alternative to using school readiness assessments for enrollment decisions only, is to use 

them in a preventative model to identify students who may be in need of more individualized 

intervention. That is, in a preventative process, all incoming kindergarten students would be 

assessed with validated and standardized academic and socio-emotional screening tools, that 

indicate which students need additional support and which students are ready for school and 

ready to be successful   Indeed, over the past decade, response-to-intervention and school-wide 

positive behavioral supports have emerged as preventative academic and socio-emotional 

alternatives to remedial instruction once students fail to succeed in school. 

Response to Intervention 

Academic response-to-intervention is a preventative process designed to identify and 

intervene with students who are at-risk for academic failure. The RtI process typically includes 

three steps: (a) screen all children for academic problems to identify “at-risk students”, (b) 

provide increasingly intensive interventions based on student response to the intervention(s), and 

(c) monitor the progress of the evidence-based practices at each level, or tier of intervention 

(Vaughn & Fuchs, 2003). Students who do not reached local or national benchmarks or “cut-

scores” on the screening instruments, are then considered “at-risk” and provided additional 

instructional support called tier 2 instruction. Students in tier 2 receive additional, content-

specific instruction in groups of three to five for 20-40 minutes daily, four to five days per week 
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(Snyder, Wixson, Talapatra & Roach, 2008). According to response-to-intervention guidelines, 

students who are identified as at-risk and receiving small group instruction, have their progress 

through the intervention monitored frequently (e.g., every 1-4) weeks using brief assessments to 

assess their “response-to-intervention” (Stecker, Fuchs, & Fuchs, 2005). If a child does not make 

adequate progress in tier 2, then the student moves to tier 3 level of support which is 45-60 

minutes of individualized intervention provided by a specialized teacher five days per week. As 

with tier 2 intervention, student progress is monitored frequently (e.g., 1-2 times per week) to 

determine the student’s response-to-intervention (Fletcher & Vaughn, 2009).  

Positive Behavioral Interventions and Support 

The school-based Positive Behavioral Interventions and Support (PBIS) framework uses 

a similar response-to-intervention approach to move students through tiers of support based on 

need.  Office discipline referrals (ODRs) are the most common method for identifying students 

by need. For example, Sugai, Sprague, Horner and Walker (2000) specified the ODR ranges that 

indicate some-risk and at-risk cut points which indicate which students are not socially or 

emotionally ready for instruction in the public school system. Students who receive 0 to 1 ODRs 

per year are deemed to be supported adequately by tier 1 support which consist of universal, 

school-wide interventions focused on developing a consistent environment and teaching 

appropriate behavior to all students; students receiving 2 to 5 ODRs are indicated to be in need 

of tier 2 supports which typically include selected social skill interventions ; and students 

receiving 6 or more ODRs are indicated to be in need of tier 3 support which is often intensive 

interventions following a functional behavioral assessment (Sugai et al., 2010).  

In the school-wide PBIS (SWPBIS) framework, the core content curriculum is the 

school-wide behavior support plan. Schools provide universal supports in the form of school-
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wide and class-wide rules and expectations. Students are then rewarded for following the rules 

through the use of a token economy (i.e. school store, or weekly raffles) where students are able 

to trade in non-monetary items (i.e. coupons or tokens) for prizes.  A pro-social, instructive and 

inclusive disciplinary system completes the plan with corrective consequences focused on 

keeping the student in school, teaching him/her appropriate school behavior and sending a 

message to the student that the school cares about his/her academic and social development. 

Screening Assessments 

According to the National Association of School Psychologist’s (NASP, 2009) position 

statement, all early childhood assessments should be comprehensive, fair and useful, and should 

be designed to: (a) detect the need for intervention, (b) enhance intervention delivery and 

individual child response to intervention, and (c) enhance program and system effectiveness. The 

National Association of Early Childhood Specialists in State Departments of Education 

(NAECS/SDE, 2000) issued a position statement stating that school readiness assessments 

should benefit children and the adults who work with children, and that these assessments should 

be used for the purposes for which they are designed. The NAECS position statement also 

reported that the screening assessments should be valid and reliable, be age appropriate, use 

naturalistic observations to collect information as children interact in "real-life" situations, be 

holistic, collect information on all developmental domains (physical, social, emotional, and 

cognitive), and be linguistically and culturally appropriate. The screening assessments should 

collect information through a variety of processes and multiple sources (i.e., collection of 

children's work, observations of children, interviews with children, parent reports, etc.), and be 

used to guide instruction and not to determine student's placement in school.  
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Response-to-Intervention: Screening assessments designed to identify children at-risk for 

academic failure are not a recent addition to the field of school psychology; however, there is a 

significant research to practice gap and thus identifying and administering kindergarten readiness 

screening instruments remains a challenge for the majority of schools in the United States 

(Saluja, Scott-Little & Clifford, 2000).   

Research identifies at least four problems with the use of existing screening assessments 

upon entry to kindergarten in identifying children who are at-risk for academic problems. First, 

many of the most widely used screening assessments cover similar content but yield different 

scores, making it impossible for them to be used interchangeably (Gredler, 1997). Second, scores 

from school readiness tests have typically only been linked to academic outcomes at the end of 

first grade and therefore do not have long-term utility (e.g., Agostin & Bain, 1997; Denson & 

Michael, 1974; Panter & Bracken, 2009). Third, there have been few attempts to assess whether 

readiness skills in a particular area, such as verbal skills or pre-academic skills, are linked to 

specific academic outcomes such as reading achievement (Kurdek & Sinclair, 2001). Lastly, 

there have been few attempts to look at how gender or age influences the predictive ability of the 

tests (Gredler, 1997).  

School-wide Behavioral Support: Although SWPBIS has been beneficial at increasing 

compliance of behavioral expectations though the use of positive reinforcement, a research-

supported and clinically viable screening tool has yet to be established. Thus, schools rely largely 

on the use of office discipline referrals, which is most likely an underrepresentation of students 

who present with internalizing disorders such as anxiety disorders and depression (Nelson, 

Benner, Reid, Epstein, and Currin, 2002).  
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Within the literature, there have been a few screening assessments reported to assist in 

the identification of students who are potentially at-risk for social-emotional difficulties. For 

example, the Systematic Screening for Behavior Disorders (SSBD) (Walker and Severson, 1992) 

was developed as a school-wide (universal) screening tool for children in grades 1-6 to identify 

behaviors which may impede academic and social functioning. Another recently developed 

school-wide behavior support screening assessment system is the DESSA (LeBuffe, Shapiro, & 

Naglieri, 2008) and DESSA-Mini (Naglieri, LeBuffe, & Shapiro, 2012). This two-part system 

was designed to help staff promote the healthy social-emotional development of all children. The 

DESSA-Mini is first used to universally screen all students and identify those who may be at-risk 

whereas the DESSA is a thorough assessment of social-emotional competencies that provides a 

variety of tools to chart and communicate results, monitor progress, and evaluate outcomes.  

School Success 

There are multiple theories about what skills learned in kindergarten predict later school 

success. Researchers and teachers alike report that basic academic skills (e.g., number sense and 

counting, number naming and writing numbers, letter naming, letter sound identification, and 

handwriting skills) are central to the kindergarten curriculum and critical for kindergarten 

students to master before moving to first grade (e.g., Barbarin et al., 2008; Vanderheyden, 2001). 

Diamond, Gerde, and Powell (2008) state that literacy skills are an important predictor of school 

success for kindergarten children. Other researchers suggest that social skills, such as being able 

to express needs/thoughts, not being disruptive, following directions, and being able to take 

turns, are important predictors of school readiness and success (Lin, Lawrence, & Gorrell, 2003). 

Agostin and Bain (1997), and Stacks and Oshio (2009) recommend that kindergarten instruction 

focus on skills such as cooperation, self-control, and social skills. In an examination of variables 
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that lead to school success, Leerkes et al. (2008) found that emotional understanding was 

significantly related to academic performance and emotional control to the absence of socio-

emotional problems. In addition, they found that neither cognitive understanding nor cognitive 

control was associated with academic and social functioning. Brown, Benedett, and Armistead 

(2009) found that art enrichment programs provide students with varied channels for acquiring 

school readiness skills and may offer important educational opportunities for students from 

diverse backgrounds and with diverse needs. Recent work in developmental neuroscience 

suggests that there are two separate but closely related and potentially reciprocal subdivisions 

within the anterior cingulate cortex: one governing cognitive and attentional processes, and the 

other governing emotional processes (Davidson, Putnam, & Larson, 2000; Davis, Bruce, & 

Gunnar, 2002). The functional relationship between these areas provides a biological mechanism 

for behavioral integration of emotional and cognitive processes in early childhood (Leerkes et 

al., 2008). In summary, the majority of researchers identify either academic or social-emotional 

skills as the major predictors of school success; however, there is great variation among the 

identification of specific skills needed for students to be successful in school.  

Early Childhood Assessment Instrumentation. Gredler (1997) distinguished two types of 

early childhood instruments: 1) developmental screening measures, and 2) school readiness 

measures. Developmental screening measures assess a child’s potential to acquire new skills. 

School readiness measures “tap skills believed to be related to school learning and are predictive 

of school success” (Bracken, 2009). Although both of these types of screening instruments have 

been extensively researched in isolation (e.g., Agostin & Bain, 1997; Duncan & Rafter, 2005; 

Kurdek & Sinclair, 2001; Vanderheyden et al., 2001), the degrees to which the domains relate to 

each other have not been clarified empirically or conceptually (Snow, 2006). In order to provide 
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children with high-quality, evidence-based instruction and intervention, there needs to be a clear, 

research-based understanding of what kindergarten skills predict later school success.  

Review of School Readiness Screening Assessments 

Using screening instruments in education is based on the assumption that learning and 

behavior problems can be predicted accurately from early childhood assessments (Gredler, 

1997). The two main types of screening tools that are thought to measure school readiness and 

predict school success are academic screening assessments and developmental/social-emotional 

screening assessments.  A variety of instruments are used within these areas for screening for 

students at-risk, often with little attention paid to their psychometric properties, their efficacy as 

screening tools (Bordignon & Lam, 2004; Bracken, 1987; Carlton & Winsler, 1999), or early 

childhood educational standards (Bracken & Crawford, 2007). In addition, many of the measures 

are lengthy, using long detailed instruments and assessing multiple domains of intellectual 

functioning rather than identifying students who are possibly at-risk for school readiness skills 

(DiStefano & Kamphaus, 2007). Because these screening assessments are used with young 

children, many of them are individually administered (i.e., given in a one-to-one situation) which 

is time-consuming and expensive (Denson & Michael, 1974).  

Glover and Albers (2007) identified multiple considerations for evaluating universal 

screening assessments including: appropriateness for the intended use, compatibility with the 

service delivery needs, alignment with constructs of interest, theoretical and empirical support, 

population fit, technical adequacy, adequacy of the sample, and the utility of the outcomes.  

Review of Social Skills/ Behavioral Screening Assessments 

More recently, school readiness has been extended to the use of developmental/social-

emotional screening assessments (Agostin & Bain, 1997; Lloyd & Hertzman, 2009). These types 
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of screening assessments (e.g., SSIS–RS; Gresham & Elliott, 2008; DESSA; LeBuffe, Shapiro, 

& Naglieri, 2009; DIAL-3; Mardell-Czudnowski & Goldenberg, 1998) typically measure 

cooperation, self-control and social skills, and can include rating scales, check lists, and 

sociometric nominations (Elliott, Gresham, Frank & Beddow, 2008). Some researchers find that 

behavior rating scales have several advantages over other forms of social/emotional assessment 

including: (a) the information is quantifiable and amenable to reliability and validity analyses, 

(b) they assess a broad range of behavior (e.g., social skills and problem behaviors), (c) multiple 

raters can be used to assess social behavior from multiple perspectives (teachers, parents, 

students), and (d) normative data provide a standard for judging the severity of behavior by 

comparing an individual with representative samples of other individuals (Gresham & Elliott, 

2008; McConaughy & Ritter, 2002). Much of the research with social/emotional screening 

assessments has shown that developmentally mature behavior in kindergarten is correlated to 

later achievement (Lloyd & Hertzman, 2009). Conflicting studies have found that classroom 

behavior is not related to academic performance (Suchodoletz, Trommsdorff, Heikamp, Wieber 

& Gollwitzer, 2009) and that the occurrence of behavior problems in young children may be 

highly unstable (Gredler, 1997). Like academic kindergarten screening instruments, there are 

characteristics of evidence-based, social-emotional screening tools that should be considered 

including adequate standardization samples, low cost, ease of administration, appropriate content 

and adequate reliability and validity.  

Social Skills Improvement System-Rating Scales (SSIS–RS; Gresham & Elliott, 2008). 

The SSIS–RS is a multi-rater (teacher, parent/caregiver, and student) series of rating scales that 

documents the frequency of social skills and competing problem behaviors. The parent and 

teacher forms can be used for students ages 3-18 and take about 20 minutes to complete. All of 
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the forms assess social skills in the following domains: communication, cooperation, assertion, 

responsibility, empathy, engagement, and self-control. The Problem Behavior subscales include 

the sub-domains of externalizing, bullying, hyperactivity/inattention, internalizing, and autism 

spectrum. Teachers and parents are asked to indicate the frequency with which the student 

exhibits each social skill and problem behavior on a 4-point scale of (0=never, 1=seldom, 

2=often, and 3=almost always). The teacher form includes an Academic Competence scale 

where teachers rate student performance in reading, math, motivation, parental support, and 

general cognitive functioning. On all forms, raters are asked to indicate the importance of each 

social skill to the student’s development and classroom success using a 3-point scale of (not 

important, important, and critical). The SSIS-RS also assesses the presence of any co-occurring 

externalizing or internalizing problem behaviors. The presence or absence of such problem 

behaviors is important because they are known to interfere with the production of pro-social 

behaviors (Gresham, Elliott, Cook, Vance, & Kettler, 2010).  

The psychometric properties of the SSIS-RS are fairly strong with test–retest reliability estimates 

of .82, .84, and .81 for the teacher, parent, and student total score (respectively). Test–retest 

reliability estimates for the Total Problem behavior scores are .92 (teacher), .86 (parent), and .77 

(student). Test-reliability estimates for the Social Skills and Problem Behavior subscales are 

mostly in the .80s, with the median stability coefficient of around .84 (Gresham & Elliott, 2008). 

Evidence of the validity of the SSIS–RS has been demonstrated by correlational studies with 

other widely used instruments such as the Behavioral Assessment System 2nd ed. (BASC–2; 

Reynolds & Kamphaus, 2004), the SSRS (Gresham & Elliott, 1990), and the Vineland Adaptive 

Behavior Scale 2nd ed. (Vineland II; Sparrow et al., 2005). The SSIS–RS shows moderate to 

high correlations (depending on the scale and subscale) with each of these instruments (Gresham 
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& Elliott, 2008).  Finally, the SSIS–RS has been shown to differentiate members of special 

populations such as attention-deficit/hyperactivity disorder, autism spectrum disorder, 

developmental delay, emotional/behavioral disturbance, intellectual disability, and 

speech/language impairment.  

Developmental Indicators for the Assessment of Learning-Third Edition (DIAL-3; 

Mardell-Czudnowski & Goldenberg, 1998). The DIAL-3 is a screening assessment for 

identifying young children who are at risk for school failure. It is a 9-item rating scale of a child's 

social-emotional behavior and a rating of the child's intelligibility. The Speed DIAL, included 

with the DIAL-3, is a brief screening assessment. The Speed DIAL is appropriate for children 

ages 3-0 to 6-11 and takes about 15-20 minutes to individually administer. One of the primary 

principles that guided development of the DIAL-3 and Speed DIAL was to ensure there were 

components that mapped onto the developmental domains specified in the Individuals with 

Disabilities Education Act (IDEIA, 2004). Thus, the scales of the screening measure were 

preconceived and rationally derived. Specifically, the DIAL-3 was designed to screen for 

developmental delays in motor abilities, conceptual knowledge, and linguistic competence. The 

DIAL-3 includes a variety of age-appropriate manipulatives and tasks. The 21 subtests that form 

the basis of the three scales which include: 1) naming picture vocabulary items, 2) solving verbal 

problems, and 3) providing personal information, articulating common objects, identifying 

shapes, colors, letters, and body parts, understanding relative positions and measurement 

concepts, building with blocks, copying line drawings, cutting, finger play, and gross motor 

activities. Both the DIAL-3 and Speed DIAL report adequate reliability. Specifically, total 

internal consistency for the DIAL-3 is .87 and .80 for the Speed DIAL. Test-retest reliability is 

reported to be .84 for the DIAL-3 and .82 for the Speed DIAL. The technical manual of the 
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DIAL-3 reports a number of small studies sponsored by the publisher. These studies adequately 

demonstrated good convergent validity of DIAL-3 scales with other standardized tests of like 

constructs; however, they provide little evidence of the discriminant validity of the three scale 

scores (Assel & Anthony, 2009). The distinctiveness of the scale scores is implied and assumed. 

The discriminant validity of the Language and Concepts scales appears to be particularly 

questionable. In a study of 76 children in the age groups of 3, 4, and 5 years, the DIAL-3 

Concepts score correlated more highly with the Language score of the Early Screening Profiles 

(ESP; Harrison et al., 1990) than with the Verbal Concepts score of the ESP. In addition, the 

DIAL-3 language had identical correlations with the ESP Language, ESP Verbal Concepts, and 

ESP Visual Discrimination, rs = .51. In another study involving 71 children in the age group of 

3, 4, and 5 years, DIAL-3 Language was found to correlate more highly with the cognitive and 

social scales of the Battelle Developmental Inventory Screening Test (BDIST; Newborg, Stock, 

Wnek, Guidubaldi, & Svinicki, 1984) than with the Receptive Language scale or the Expressive 

Language scale of the Battelle Developmental Inventory Screening Test. Finally, in a small study 

involving 50 children in the age group of 3, 4, and 5 years, DIAL-3 Concepts scale had nearly 

identical correlations with all of the scales of the Differential Ability Scales (Elliott, 1990). 

These findings provide reason to question the clustering of DIAL-3 subtests into the rationally 

derived Language, Concepts, and Motor scales.  

The Devereux Strengths Assessment (DESSA; LeBuffe, P.A., Shapiro, V.B., Naglieri, 

J.A., 1995). The DESSA is a standardized, norm referenced behavior rating scale that assesses 

the social-emotional competencies of children. It contains 72 items and can be completed by 

parents/guardians, teachers, or staff at schools. The DESSA-Mini (Naglieri, LeBuffe, & Shapiro, 

2010) is a brief eight question screening assessment which takes about 1-2 minutes to complete 
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and is based on the full scale DESSA. Both of the assessments are strength-based, meaning that 

the items measure positive behaviors (e.g., gets along with others) rather than maladaptive ones 

(e.g., annoys others). The DESSA is made up of eight scales: Self-Awareness, Social-Awareness, 

Self-Management, Goal-Directed Behavior, Relationship Skills, Personal Responsibility, 

Decision Making, and Optimistic Thinking. The DESSA-Mini also contains these scales but only 

provides raters with a Total Composite Score. When completing the assessments the rater is 

asked to indicate on a five-point scale how often the child had engaged in the behavior in the past 

four weeks. The internal reliability for each of the eight scales on the DESSA is between .82 and 

.98 for parent report and .89 to .99 for teacher/staff report. Test-retest reliabilities are also high 

with correlation coefficients ranging from .79 to .90 for parents and from .86 to .94 for 

teachers/staff. Inter-rater reliabilities with median scale correlation coefficients are .725 for 

parents and .735 for teachers/staff.  In a criterion validity study comparing DESSA scores of 

students who had already been identified as having social, emotional, or behavioral disorders to 

their non-identified peers, each DESSA scale showed significant mean score differences (all p 

values < .01), with a median effect size of .80, which would be characterized as a large 

difference between the scores (LeBuffe, Shapiro & Naglieri, 2009). The effect size for the 

Social-Emotional Composite Score was 1.31. The DESSA-Mini has also been found to be 

psychometrically sound. The internal reliability alpha coefficients for the scale items have all 

been found to be above .90 (Naglieri, LeBuffe, & Shapiro, 2010). The screening assessment 

contains four alternate forms and alternate form reliability has been found to be .899 or above. 

Lastly, a significant relationship exists (r = .87, p < .01) between the scores from the full scale 

DESSA and scores from the DESSA-Mini. The DESSA-Mini accounted for 71% of the total 

variance in the full scale DESSA. These results show that the DESSA and DESSA-Mini are very 
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effective at differentiating between students with and without social, emotional, and behavioral 

problems. In addition, because the DESSA-Mini was specifically designed to be a universal 

screening assessment, it allows a teacher to assess his/her entire class in about 30 minutes. 

Social-Emotional/Behavioral Screener Instrument Selection 

After reviewing the literature regarding each of the previously described social-emotional 

and behavioral screening tools, the following results were concluded. The SSIS-RS was 

ultimately not selected for this study due to the fact that it did not have a secondary screening 

component and it was unrealistic to assume that teachers would spend an average of 20 minutes 

per student completing a rating scale several times across the school year.   

The DIAL-3 and Speed DIAL were designed to meet the requirements and needs of 

IDEIA, yet the assessments were not very sensitive to change when compared to other measures 

of social-emotional competence evaluated for this study. In addition, although the DIAL-3 

promotes itself as a developmental screening assessment the majority of its subtests are highly 

academic or motor based and the only behavioral/social components of the scale need to be 

calculated through observations. Because of the behavioral observations would provide 

qualitative as opposed to measureable quantitative data, the DIAL-3 and Speed DIAL were not 

selected for the current study.   

The DESSA and DESSA- Mini were selected for the current study due to their utility, 

psychometric properties, cost, and ease of administration.  

Review of Academic Screening Assessments 

Academic screening is potentially the most historically conventional way to predict 

student school outcomes. It typically involves measuring children’s acquired knowledge in math 

and literacy and their innate knowledge in visual, motor, auditory and perception areas. Many 
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academic screening assessments have strong psychometric qualities and have been evaluated for 

concurrent or criterion validity by comparing their results to those of standardized full battery 

assessments (BBCS-R; Bracken, 1998; Denson & Michael, 1974; PKRS; Phelps, 1991; 

Robinson & Miller, 1990).   

Bracken School Readiness Assessment (BSRA; Panter & Bracken, 2009). The BSRA is 

an academic screening assessment which can be used with children as young as 2.6 years of age. 

The BSRA is composed of the first six subtests from the revised Bracken Basic Concepts Scale 

(BBCS-R) including: colors, letters, numbers/counting, sizes, comparisons, and shapes. 

Reliability measures of the BSRA were within expected ranges given the age of the students and 

validity was assessed using other published assessments (e.g. WPPSI-R, DAS-II).  

Kindergarten Diagnostic Instrument-Second Edition (KDI-2; Robinson & Miller, 2000). 

The KDI-2 is a developmental screener designed for children between the ages of 4 and 6. The 

screener is designed to assess developmental readiness in the areas of: body awareness, concept 

mastery, form/letter identification, general information, gross motor skills, memory for 

sentences, number skills, phonemic awareness, verbal associations, visual discrimination, visual 

memory, and visual-motor integration. The test may be administered at the end of the preschool 

year through the end of the kindergarten year.  

Selection of Academic Screening Assessments 

An overall downside to the majority of academic screening assessments that are currently 

used with kindergarten students is that they are individually administered (Duncan & Rafter, 

2005; Kurdek & Sinclair, 2001; Lee, Autry, Fox & Williams, 2008; Panter & Bracken, 2009). 

This makes the process of universally screening students time consuming, expensive, and may 
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require a trained administrator. These factors can sometimes reduce the social validity of these 

scales and make teachers or schools less likely to use them. 

Studies conducted using the Bracken School Readiness Assessment (BSRA, Lee et al., 

2008; Panter & Bracken, 2009) found that although it was a good predictor of outcomes in White 

students, it did not appear to be a fair assessment tool for minorities and specifically, African 

American students, due to the discrepancies in scores across different races. 

Some studies assessing longitudinal outcomes of the Kindergarten Diagnostic Instrument 

(e.g., Kurdek & Sinclair, 2001) found that only a few very specific cognitive areas such as 

visual-motor skills accounted for the variability in reading and math achievement four years 

later.    

For these reasons, and the fact that no group administered academic or developmental 

screeners could be identified, alternative methods of assessment including curriculum based 

measurements were reviewed. 

Curriculum Based Measurement 

An alternative to the use of traditional academic screening assessments is curriculum-

based measurement (CBM). CBM assessments, or “probes,” are screening assessments created 

from the grade-level curriculum standards that measure various academic areas (Brown-Chidsey 

& Steege, 2005). Typically, CBMs are group administered and relatively easy to score, making it 

possible for teachers to administer and score them within their classrooms. Their ease of 

administration greatly increases their utility and social validity.  

Dynamic Indicators of Basic Early Literacy Skills (DIBELS; Good & Kaminiski, 2002). 

The DIBELS measures are a set of procedures and measures for assessing the acquisition of 

early literacy skills from kindergarten through sixth grade. They are designed to be short (one 
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minute) fluency measures used to regularly monitor the development of early literacy and early 

reading skills including: phonemic awareness, alphabetic principle, accuracy and fluency with 

connected text, reading comprehension, and vocabulary.  

Kindergarten Early Numeracy and Literacy Assessment Probes (KENALA; 

Vanderheyden, Naquin & Witt, 2001). The KENALA measures include early literacy and early 

numeracy assessments.  The six assessments measure skills in early numeracy (i.e., write 

number, draw circles and circle number), early literacy (i.e., circle letter), writing (i.e., write 

letter) and visual discrimination (i.e., discrimination). Vanderheyden et al. (2001) demonstrated 

that the KENALA assessments were as predictive and reliable as more comprehensive academic 

assessments such as the Comprehensive Inventory of Basic Skills-Revised (CIBS-R; Brigance, 

1999). The correlations of the KENALA assessments with the CIBS-R ranged from r = .44 to r = 

.61 for the three math measures (i.e. draw circles, write number, circle number). The early 

literacy measure (circle letter) was correlated with the DIBELS beginning consonant probe (.72) 

with the advantage of being group administered. Studies evaluating alternate form reliability of 

the KENALA assessments suggest that the correlations for the early numeracy measures range 

from r = .7 to r = .84 and the correlations for the early literacy measures range from r = .58 to r = 

.84. Lastly, all of the KENALA assessments have moderate to high levels of test-retest reliability 

with correlations ranging from r = .68 to r = .99.   

Summary of the Literature 

Using screening assessments in kindergarten to identify possible deficits is a proactive 

way for schools to get students the help they need. Once students are identified as at-risk, school 

psychologists, teachers, and allied professionals can collaborate to create interventions and 

possibly provide remediation before the student displays any significant signs of failure. There 
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are many important issues to keep in mind when selecting appropriate screening assessments. 

First, they should have strong psychometrics; second, they should be short and easy to 

administer; and third, they should have strong social validity, meaning that teachers find them 

useful and want to use them. Through this literature review two main types of screening 

assessments have been identified: social-emotional and academic. A comprehensive test review 

has been conducted for both types of these screening assessments and the most appropriate ones 

have been chosen for this study.  

Among social-emotional screening assessments, the DESSA and DESSA-Mini have 

strong psychometric qualities, were easy to administer, were short (particularly the DESSA-Mini 

in terms of using it as a universal screening assessment), and were highly correlated with one 

another. 

Among academic screening assessments, the KENALA probes (Vanderheyden et al., 

2001) had strong psychometric qualities, were short, and were group administered. Because of 

these qualities, these probes were used as the academic screening assessment in the current 

study.  

Contribution of the Study 

 This study sought to fill many of the important gaps highlighted in this literature review. 

The education system currently lacks a universal definition of school readiness (i.e., one that 

includes both academic and social-emotional factors) and therefore does not have the appropriate 

tools to measure this construct. This study identified the skills necessary for academic and social-

emotional success through the use of evidence-based academic and social-emotional screening 

assessments in kindergarten. In addition, by using a longitudinal design, this study was able to 

fully evaluate the predictive validity of the chosen measures and was able to evaluate them not 
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only against one another but against existing assessments or identification methods. Ultimately, 

the goal of this study was to use the selected screening assessments to universally screen 

kindergarten students to create a preventive model of identification rather than the traditional 

remediation model.   
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CHAPTER 3 

METHODOLOGY 

Participants  

The participants for this study were drawn from five elementary schools located in a 

small, ethnically diverse, suburban town in southern New Jersey. Using a passive consent form, 

all kindergarten students were included in the study unless otherwise indicated by a parent or 

guardian. During the first year of the study, all participants were kindergarten students between 

the ages of 5 years 0 months and 6 years 11 months. There were 290 kindergarten students 

eligible during the first year of this study; outcome data were collected on 148 of these students 

at the end of first grade. Of the 142 students without complete data sets, 52 moved out of the 

school district, 2 were retained in kindergarten and the remaining had one or more missing data 

points. Demographic data were collected on 229 of the participants (see Table 1).  

 

 

 

 

Table 1. Participant Demographic Information  

Race  

          White (Non-Hispanic) 45% (n=103) 

          Hispanic 17% (n=39) 

          African American 34% (n=79) 

          Asian/Other 2% (n=5) 

Gender  

          Female 52% (n=119) 

          Male  48% (n=110) 

Parent/Guardian Status  

          1 Parent/Guardian 60% (n=137) 

          2 Parents/Guardians 40% (n=92) 

 

Of the five schools included in this study (see Table 2), the number of kindergarten and 

first grade classrooms ranged from two to five. The majority of the kindergarten classrooms had 
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a teacher and teacher assistant. Only five of the first grade classrooms had a teacher assistant. 

Average kindergarten class size was 19.6 students across the five schools. The average class size 

in first grade was 16.9. The average percentage of students receiving special education services 

across all grades (i.e., students with IEPs) was 16.4 percent. Eighty-eight percent of students 

spoke English as their first language. The average mobility rate varied greatly across the five 

schools and ranged from 11.2 to 27.1 percent. The average mobility rate for students in the state 

where this study was completed was 10.7 percent. Attendance rates were relatively high across 

all five schools and averaged 94.4 percent. Suspension rates across the five schools averaged 

around 5 percent, although one school had a suspension rate of 15 percent and one school had a 

rate of only 2 percent. None of the five schools had expelled a student within the last four years 

prior to this study being conducted.  

 

 

 

Table 2. School Demographic Information 

School K 

Class 

Size 

1
st
 

Grade 

Class 

Size 

Students 

with IEP in 

% 

Students 

with English 

as first 

language in 

% 

Mobility 

Rate in % 

Attendance 

Rate in % 

Suspension 

Rate in % 

1 

2 

3 

4 

5 

17 

22.3 

21 

18 

19.5 

15 

16.3 

15.3 

20.3 

17.5 

19 

18.5 

11.9 

17 

15.7 

90.2 

80.4 

91.1 

88.2 

89.3 

14.1 

12.5 

20.8 

27.1 

11.2 

94.5 

94.5 

93.9 

92.9 

96 

2 

4 

6 

15 

5 

 

Setting 

The academic and social-emotional kindergarten screenings took place in the students’ 

classrooms during school hours. The classrooms were approximately 25’ X 25’ and students 

were seated at tables of five to eight.  
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In first grade, the academic and social-emotional screening assessments were 

administered in the students’ classrooms with the exception of the oral reading fluency passages 

which took place in the hallway or in a separate secluded area to limit distraction. In all first 

grade classrooms, the classrooms were approximately 25’ X 25’. Students were either seated at 

tables of approximately five to eight, or in individual desks.   

Experimenters 

Doctoral-level graduate students in Temple University’s School Psychology Program 

assisted with the academic and behavioral screening assessments in the first year of the study. 

Three post-doctoral fellows assisted with the academic and behavioral screening assessments in 

year two. The fellows were providing RtI and SWPBIS consultation to all five elementary 

school-building level staff as part of a larger contract with the school district. As part of the 

school district contract, the fellows provided training to building level staff including teachers 

and assistant teachers. Therefore, the first grade assessments were administered by classroom 

teachers, literacy coaches, and basic skills teachers within the schools after being trained.  

Assessor Training 

All of the experimenters (graduate students, fellows, and building-level staff) received 

specific training in administering and scoring CBM screening assessments prior to the start of the 

study. This training consisted of a review of the current literature of CBM screening assessments 

and their purpose within the RTI process as well as direct instruction in the administration and 

scoring procedures for the screening assessments. The experimenters practiced administering and 

scoring the screening assessments and received feedback on errors until they were 100 percent 

reliable with the primary investigator on the scoring and administration procedures. Throughout 

the study, fidelity checks were conducted during the assessments to ensure that all experimenters 
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were explicitly following the correct protocol. The assessors were provided with several 

opportunities to practice the assessments prior to administration. The post-doctoral follows 

oversaw all year two assessments to ensure that the district staff followed the administration and 

scoring procedures and to help conduct the fidelity checks. 

Measures 

Kindergarten  

Academic: The Kindergarten Early Numeracy and Early Literacy Assessments 

(KENALA; Vanderheyden, Witt, Naquin, & Noell, 2001). Kindergarten Early Numeracy and 

Literacy Assessments (KENALA) developed by Vanderheyden, Witt, Naquin, & Noell (2001), 

were used to assess the academic achievement of kindergarteners. The validated psychometrics 

for these assessments were established using a total of 107 ethnically diverse students from six 

kindergarten classrooms. Using alternate forms, benchmark scores (cut scores) were identified 

for each of the assessments. Concurrent validity was established between the early numeracy and 

literacy assessments and the Comprehensive Inventory of Basic Skills, Revised, (CIBS-R; 

Brigance, 1999) and the Dynamic Indicators of Basic Early Literacy Skills, (DIBELS; Good & 

Kaminski, 1996; Kaminski & Good, 1996). Predictive validity for the assessments was 

established by comparing students’ scores on the assessments to a list of students who were 

either retained in kindergarten or referred to the school’s pre-referral committee. Social validity 

was calculated using a brief scale constructed to assess the extent to which teachers valued each 

skill that the assessments attempted to measure. Using ROC analyses to determine the sensitivity 

and specificity of the screeners, experimenters found that the assessments accurately predicted 

which students would be retained in 71.4% of the cases, who would not be retained in 94.4% of 
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the cases, and accounted for 77% of the variance (Vanderheyden et al., 2001). The reliability and 

benchmark data for each of the assessments are described below.      

 

Early Numeracy: 

Circle Number Assessment. This assessment contains 20 items on 3 pages. Each item 

contains one set of black dots on the left side of the page. The number of dots for each item 

ranges from 1 to 10. Just adjacent and to the right of the dots is a horizontal row of four cells 

with one number in each cell. The row contains one number that corresponds to the number of 

dots and three distractors. The assessment is completed by circling the number that corresponds 

to the number of dots. Reliability for this assessment is between .84 and .99 (Vanderheyden, 

Witt, Naquin, & Noell, 2001).  

In this assessment, the students count a set of circles on one side of a page and to circle 

the correct number from a list of possible choices on the other side of the page. The assessment 

was scored as the number of items correct in a one–minute administration. The benchmark score 

for this assessment in determining whether or not a student is in need of intervention is 7 or 

below (Vanderheyden, 2008). See appendix L. 

Draw Circles Assessment. This assessment contains 20 problems on 3 pages. Each item 

contains a cell with a number written inside. Adjacent and to the right of each cell is a line for 

students to draw the number of circles that corresponds to the number to the left. Reliability for 

this assessment is between .70 and .99 (Vanderheyden, Witt, Naquin, & Noell, 2001). In this 

assessment, students count a set of circles and write that number in a corresponding box. The 

assessment was scored as the number of items correct in one minute. Reversals of the number 
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were counted as correct. The benchmark score for this assessment in determining whether or not 

a student is in need of intervention is 5 or below (Vanderheyden, 2008). See appendix M. 

Write Number Assessment. This assessment contains 20 problems on 3 pages. Each item 

contains one set of black dots on the left side of the page. The number of dots for each item 

ranges from 1 to 10. Just adjacent and to the right of the dots is an empty cell to write the number 

of dots. Reliability for this assessment is from .81 to .95 (Vanderheyden, Witt, Naquin, & Noell, 

2001). 

In this assessment, students are presented with a series of numbers and required to draw 

in the space on the right hand side of the page, the number of circles corresponding to the 

number on the left hand side of the page. The assessment was scored as number items correct in 

one minute. Circles exactly matching the number will be counted as correct. The benchmark 

score for this assessment in determining whether or not a student is in need of intervention is 4 or 

below (Vanderheyden, 2008). See appendix N. 

Early Literacy Assessments:  

Circle Letter Assessment. This assessment consists of 26 problems on 3 pages. Each item 

contains a picture located on the left side on the page. Adjacent and to the right of each picture is 

a set of four cells each containing an uppercase letter. One of the letters matches the initial sound 

pertaining to the picture (e.g. ‘C’ for Cat) while the other three are distractors. The assessment is 

completed by circling the letter that corresponds to the initial sound of the picture. Reliability for 

this assessment is between .58 and .99 (Vanderheyden, Will, Naquin, & Noell, 2001).  

In this assessment students were presented with a series of pictures that have four letters 

adjacent to them. The student was required to circle the letter that corresponds with the name of 

the picture. The experimenter read the name of each picture in 5 second intervals. The total time 
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for this assessment was 2 minutes and 10 seconds. Circled letters correctly corresponding to the 

name of the picture were counted as correct. The benchmark score for this assessment in 

determining whether or not a student is in need of intervention is 12 or below (Vanderheyden, 

2001). See appendix J.  

Discrimination Assessment: 

  This assessment contains 20 items on three pages. In this assessment, four items (letters, 

number, or shapes), showing three which match and one that does not are arranged in a row. The 

assessment is completed by circling the item that does not match. Reliability for this assessment 

is between .84 and 1.0 (Vanderheyden, Witt, Naquin, & Noell, 2001).  

In this assessment, students were presented with four items (letters, number, or shapes), 

showing three which matched and one that did not. Students are instructed to circle the item that 

does not belong with the other items. This assessment was scored as the number items correct in 

one minute. If more than one item was circled, the problem was scored as incorrect. The 

benchmark score for this assessment in determining whether or not a student is in need of 

intervention is 5 or below (Vanderheyden, 2008). See appendix K. 

Writing Assessment:  

Copy Letter Assessment. This assessment contained 26 items on 2 pages. Each items 

consisted of a cell that was split horizontally. On the top half of the cell, capital letters ranging 

from A-Z were arranged in either ascending or descending order. On the bottom half of the cell 

is an empty space to copy the letter above. Reliability for this assessment is between .68 and .98 

(Vanderheyden, Witt, Naquin & Noell, 2001).  

In this assessment, students were required to copy an uppercase letter into a box below 

the sample. This assessment was scored as number letters correct in one minute. The following 
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scoring criteria were employed; rotations greater than 45 degrees were counted incorrect, 

reversals were allowed, and the response needed to be an exact copy of the letter (could not be 

lowercase). Any lines with a greater than ¼ inch overhang on any letter were counted as an error. 

An overhang was defined as an extension of one line past the point where two lines were 

supposed to be joined. The benchmark score for this assessment in determining whether or not a 

student is in need of intervention is 9 or below (Vanderheyden, 2008). See appendix O. 

Social-emotional: The Devereux Student Strengths Assessment-Mini (DESSA-Mini; 

Naglieri, LeBuffe, & Shapiro, 2010) is an eight item universal screener which can be completed 

in one to two minutes and assesses the social-emotional competencies of children. Teachers 

evaluate their students’ positive behaviors on a five point scale. The DESSA-Mini is a strength-

based assessment measuring multiple areas, however because it is so short, it only provides the 

rater with a Social-Emotional Total Score. Benchmark scores from the DESSA-Mini range from 

0-32. Based on validation studies, any student who received a score of 15 or lower on the 

screener was identified as potentially at-risk for behavioral or social difficulties (Naglieri, 

LeBuffe, & Shapiro, 2011).  

In the seminal study, the internal reliability alpha coefficients for the scale items were all 

above .90 (Naglieri, LeBuffe, & Shapiro, 2011). The DESSA-Mini has four alternate forms and 

alternate form reliability was found to be .899 or above. Lastly, a significant relationship was 

found (r = .87, p < .01) between the scores from the full scale DESSA and scores from the 

DESSA-Mini. The DESSA-Mini accounted for 71% of the total variance in the full scale 

DESSA. See appendix S.   
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First Grade  

Academic: The first grade curriculum-based measurement assessments were generated 

from the System to Enhance Educational Performance (STEEP; Witt, Daly, & Noell, 2000) 

which is a systematic model of assessment that provides educators with benchmark scores that 

can be used to identify children who might benefit from eligibility assessment. Vanderheyden, 

Witt, Naquin, (2003) report the sensitivity of CBM assessments used in this study (oral reading 

fluency and math fluency, see below) to be .59 and the specificity to be .95, p<.001, F = .596.  

Oral Reading Fluency. The oral reading fluency assessment contained a passage with 139 

words. The Pearson r correlation for alternate forms reliability with this reading assessment is r 

(162) = .974 and the between subjects analysis of variance is F (1, 89) = 260.79, p<.001 

(Vanderheyden, Witt & Naquin, 2003).  

The oral reading fluency assessment was scored by calculating how many words students 

could read correctly in one minute. The benchmark score for this assessment in determining 

whether or not a student is in need of intervention at the end of first grade is 9 or fewer words 

read correctly in one minute (Witt, Daly, & Noell, 2000). See appendix R.    

Math Fluency. The math fluency assessment was a first grade level assessment which 

consisted of 48, one-digit, sums to 10 addition problems arranged into eight rows. The Pearson 

correlation for alternate forms reliability these math assessments is r (162) = .974 and the 

between subjects analysis of variance is F (1, 89) = 260.79, p<.001 (Vanderheyden, Witt, 

Naquin, 2003).  

The math fluency assessment was scored by calculating the number of digits correct after 

two minutes. The benchmark score for this assessment in determining whether or not a student is 
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in need of intervention at the end of first grade is 15 or fewer digits correct within two minutes 

(Witt, Daly, & Noell, 2000). See appendix P. 

Math Applications and Problem Solving. The math applications assessments consisted of 

three pages of math problems. This assessment contained a variety of different types of 

mathematical problems, including the understanding of greater than/less than, more/fewer, 

counting, addition, and patterns (Vanderheyden, Witt, & Naquin, 2003).  

The math applications assessments were individually administered and untimed. The 

assessment was scored by calculating the number of answers the student answered correctly at 

the end of the assessment. The benchmark for determining students who were at risk was 25 

items correct. See appendix Q. 

Social-Emotional: The Devereux Student Strengths Assessment (DESSA; LeBuffe, 

Shapiro, &, Naglieri, 2009) was used as one of the outcome measures for this study. It is a 

standardized, norm referenced behavior rating scale that assesses the social-emotional 

competencies of children. It contains 72 items and can be completed by parents/guardians, 

teachers, or staff at schools. For the purpose of this study, first grade teachers completed the 

DESSA for each of their students. The assessment is strength-based which means that the items 

measure positive behaviors (e.g., gets along with others) rather than maladaptive ones (e.g., 

annoys others). The DESSA is made up of eight scales: Self-Awareness, Social-Awareness, Self-

Management, Goal-Directed Behavior, Relationship Skills, Personal Responsibility, Decision 

Making, and Optimistic Thinking. When completing the assessment, the rater is asked to indicate 

on a five point scale how often the child had engaged in the behavior in the past four weeks. The 

internal reliability for each of the eight scales is between .82 to .98 for parent report and .89 to 

.99 for teacher/staff report. Test-retest reliabilities are also high with correlation coefficients 
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ranging from .79 to .90 for parents and .86 to .94 for teachers/staff. Inter-rater reliabilities with 

median scale correlation coefficients are .725 for parents and .735 for teachers/staff. Lastly, in a 

criterion validity study (LeBuffe, Shapiro, & Naglieri, 2009) comparing DESSA scores of 

students who had already been identified as having social, emotional, or behavioral disorders to 

their non-identified peers, each DESSA scale showed significant mean score differences (all p 

values < .01), with a median effect size of .80, which would be characterized as a large 

difference between the scores. The effect size for the Social-Emotional Composite was 1.31. 

These results show that the DESSA is very effective in differentiating between students with and 

without social, emotional, and behavioral problems. 

First Grade Office Discipline Referrals: 

 Office Discipline referrals represent the number of times a student was sent to the office 

for engaging in a major infraction (i.e. fighting, violence, severe disrespect). The numbers of 

office discipline referrals (ODRs) each student obtained across the year were recorded as a 

measure of behavioral concern. The number of ODRs a student is allowed to receive before 

being identified as at-risk was initially determined by logic and theoretical estimates as well as 

the proportions of ODR distributions in a large study (e.g., Horner, Sugai, Todd, & Lewis-

Palmer, 2005). In this study, the proportions of ODR distributions in a large sample of schools 

closely replicated the theoretical percentages of 80% in tier 1, 15% to 20% in tier 2, and 1% to 

5% in tier 3 (Horner, Sugai, Todd, & Lewis-Palmer, 2005). Student ODRs were tracked across 

the students’ kindergarten and first grade years using the School-Wide Information System 

(SWIS).   
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Consent Process 

Prior to the start of the study, the examiner obtained Internal Review Board (IRB) 

approval to proceed with the study and including the use of passive consent forms. Therefore, all 

kindergarten students within the five participating elementary schools participated in the study 

unless their parent(s)/guardian(s) indicated that they were not to participate on the form. The 

passive consent form was written to cover assessment across the length of the study (2 years). 

Procedure  

The study was organized into five phases. Phases I-III occurred during the first year of 

the study when the students were in kindergarten. Phase IV consisted of data collection in 

January of the second year of the study, and Phase V consisted of end of year data collection 

during the second year of the study.  

Phases I-III 

Phases I-III were identical and took place during the 1
st
 year of the study (Phase one 

assessments were conducted in October, Phase two in January and Phase three in May. During 

Phases I-III kindergarten students completed the early literacy and numeracy assessments 

(Vanderheyden et al., 2001) and teachers completed the DESSA-Mini (Naglieri, LeBuffe, & 

Shapiro, 2010) for each consented student.  

Prior to Phase I administration, there was a brief practice session for all participating 

kindergarten students with each of the early literacy and early numeracy assessments in order to 

familiarize the students with the testing format before they were officially evaluated. For these 

practice sessions, the students were given three item samples from each assessment. The 

experimenter(s) read scripted directions explaining the testing procedure and provided assistance 

to students who did not understand. When students were caught looking at a peer’s paper, they 
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were prompted papers by the examiners to keep their eyes on their own. The practice 

assessments were not timed or scored. Once the students finished the practice items, the 

corresponding screening assessment was administered.  

The order of the assessments was randomly selected and changed during each phase. 

Students were in their normal seating assignments with nothing on their desks other than a 

pencil.  

In addition to the academic screenings, demographic data including: sex, age, gender, 

ethnicity, single or dual parent home status, special education information, and retention 

information, was collected for all participants through the school district during Phase III of the 

study. See appendix U. 

Scoring and Administration Phases I-III 

The academic assessments were distributed by the experimenters face down with the 

students’ names printed on the back of the assessment. All of the assessments were timed by the 

experimenter using a stop watch. The assessments were administered in 1-minute timings except 

for the Circle Letter Probe. The Reading: Circle Letter probe was administered in 2 minutes 10 

seconds. If a student asked a question during the administration of a probe, the experimenter(s) 

did not provide assistance. At the end of each probe, the students were instructed to “put their 

pencils down and papers in the air” and the assessments were collected by the experimenters and 

teachers. Once each assessment was completed all of the papers were collected and the next 

assessment was passed out. Total administration time was approximately 30 minutes per 

classroom.  

Teachers were given the DESSA-Mini during the assessment along with self-addressed, 

stamped envelopes to be completed for each student and mailed to the primary investigator. 
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Teachers were asked to mail the completed DESSA-Mini forms within two weeks of each 

academic screening. The primary investigator sent out reminder emails and answered any 

questions concerning the screening assessment.  

Phase IV 

During Phase IV of the study, first grade academic curriculum-based measurements (oral 

reading fluency, math computations and applications, and math fluency), and the DESSA-Mini 

social-emotional screening assessment were administered in January. The math fluency CBM 

assessments were group administered in the students’ regular first grade classrooms. The first 

grade CBMs were administered by each school’s literacy team which consisted of reading 

specialists and teachers. In addition, trained post-doctoral researchers supervised the process and 

ensured all administration procedures were followed with integrity.  

Administration and Scoring Phase IV 

All classrooms began with the math fluency assessments which were distributed face-

down on the students’ desks by the proctors. Students were arranged in their normal seating 

assignments with nothing on their tables other than a pencil. Students were instructed to write 

their name and their teacher’s name on the back of their paper. Scripted instructions for the 

assessment were read by the proctors immediately before it was begun. Students were instructed 

to complete as many math problems as possible without spending too much time on one 

problem. If a student asked a question during the administration, they were told “do your best” 

by the proctor. The assessments were timed for two minutes by the experimenter using a 

stopwatch. At the end of two minutes, the experimenter announced “pencils down, papers in the 

air” and the proctors collected all of the students’ papers. At the conclusion of the math fluency 

assessment, the proctors allowed the teacher to resume teaching and began taking students 
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individually to administer the math applications/computations and oral reading fluency 

assessments. These administrations took place either in the hall or at the back of the classroom. 

The testing location was determined by the teachers so as to minimize classroom distraction. For 

the oral reading fluency assessment, students were instructed to read a short, first grade level 

passage to the best of their ability and told that if they struggled with a word, the proctor would 

assist them. Each student was timed for one minute by the proctor using a stopwatch. At the end 

of one minute, the proctor stopped the student and immediately began the math applications 

assessment. For the math applications and problem solving assessment, each question was 

individually administered and students were required to provide an answer or guess. This 

assessment was not timed and students were not given additional assistance in solving the 

problems. The total administration time for the first grade assessments was approximately 60 

minutes. At the conclusion of the assessments, first grade teachers were given self-addressed 

envelopes containing the DESSA-Mini and were asked to return the assessments within two 

weeks. The experimenter sent out reminder emails and answered any individual questions about 

the screening assessments. 

Phase V 

Phase V occurred in May of first grade. Using the same procedures from Phase IV, 

students were administered academic CBMs in math fluency, math computation and 

applications, and oral reading fluency. After the academic screenings were administered, first 

grade teachers were given the full-scale DESSA to complete for each consented student. 

Additional data were collected from the district including: number of office discipline referrals, 

end of year grades, and special education information.  
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CHAPTER 4 

RESULTS 

The screening data were originally collected from approximately 290 students although 

complete data sets were only collected on 148 students due to student absences and student 

relocation. Analyses comparing screening scores of students who had complete data sets and 

those who did not determined that missing data did not have a significant effect on any of the 

analyses used to answer the proposed research questions.  

The main focus of this study was to examine the predictive validity of psychometrically 

validated kindergarten social-emotional and academic screening assessment instruments in 

identifying students at-risk for not being successful in school. Based on Positive Behavior 

Intervention and Support (PBIS) and Response to Intervention (RtI) initiatives (Horner & Sugai, 

2012), school success was divided into two categories (academic success and social-emotional 

success).  

Academic success was operationally defined as: a student having passing grades and 

performing in the instructional or mastery ranges performance on oral reading fluency, math 

computation, and math applications assessments (Shinn, 1989). Social-emotional success was 

operationally defined as: a student receiving less than two office discipline referrals in first grade 

and not being labeled as “in need of intervention” on the DESSA.  

 Research Question 1 

The first research question examined the predictive validity of the selected academic and 

social-emotional screening instruments with the operational definitions of academic and social-

emotional success used in this study.   
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To begin, exploratory factor analyses were conducted using the kindergarten academic 

screening (see Table 3) to investigate whether the six screening assessments measured the same 

construct. The factor analysis used was a principal components analysis with varimax rotation. A 

single academic factor was identified in both Phase I and Phase II. That is, all of the academic 

screening assessments loaded onto one factor suggesting that a similar construct was measured 

by each of them. The DESSA-Mini was not included in these analyses as it measured a different 

construct than the kindergarten academic screening assessments. The academic screening factor 

accounted for 58.461% of the variance in Phase I and 52.571% in Phase II. In Phase III of the 

study, the academic kindergarten screening assessments split into two factors. The first factor 

contained the early numeracy and writing tasks (i.e., Circle Number, Draw Circles Write 

Number, and Write Letter). The second factor contained the early literacy and the discrimination 

task (i.e., Circle Letter and Discrimination). The total amount of variance accounted for by factor 

one was 52.60%, and 17.92% by factor two. Therefore, the cumulative variance accounted for in 

Phase III by both factors was 70.52%.  

Principal component analysis using varimax rotations was also conducted with Phase V 

outcome data including iSTEEP math computation, math reasoning, and oral reading fluency 

screening data, end of year grades in math and reading, DESSA social-emotional composite 

scores, and the total number of office discipline referrals earned across the year in order to 

determine the extent to which similar measures loaded onto factors (see Table 3). End of year 

math and reading grades did not load onto any factor due to all students receiving passing grades 

and therefore were removed from all subsequent factor analyses as well as the final definition of 

academic success. The remaining measures loaded into two factors. Factor one consisted of the 

social-emotional and behavioral measures including office discipline referrals (ODR) and the 
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DESSA social emotional composite scores. Factor two consisted of the academic measures 

including iSTEEP oral reading fluency, math computation, and math reasoning screening 

assessments. Overall, these two factors accounted for 77.994% of the total variance.  

 

 

Table 3. Variance Explained using Principal Components & Varimax Rotation 

 

Kindergarten Screening Assessments                 Extraction Sums of Squared Loadings 

 

Measure                                   Total                 % of Variance                Cumulative %                

 

Phase I                                    3.508                     58.461                             58.461 

Phase II                                  3.154                     52.571                              52.571 

Phase III Factor 1:                 3.156                     52.596                             

(CN, DC, WN, WL) 

Phase III Factor 2:                 1.075                     17.922                              70.518 

(CL, D) 

 

Phase V Measures                         Extraction Sums of Squared Loadings 

 

Measure                                   Total                 % of Variance                Cumulative %     

 

Phase V Factor 1:                    1.336                    44.530 

(ODR, DESSA) 

Phase V Factor 2:                    1.004                    33.464                          77.994 

(Oral Reading Fluency,  

Math Computation, Math Reasoning)                              

 

 

Once the factor structures were identified for each of the time points, frequency data were 

calculated to determine the percentage of participants who were identified as academically and 

social-emotionally successful based on the operational definitions of academic and social-

emotional success (as described above but excluding final grades) using the Phase V measures 

(see Table 4).  

Complete final outcome data sets were collected on 148 participants during Phase V of 

the study. Of these participants, ninety-five (n=141) were identified as being both academically 
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and social-emotionally successful (i.e., not identified as ‘in need of intervention’ on the DESSA, 

performed in at least the instructional range in reading and math, and  received less than two 

office discipline referrals). Five percent of the population (n=7) was identified as being either 

academically or social-emotionally unsuccessful, and therefore at-risk. That is, unsuccessful 

students were determined “at-risk” on at least one of the factors in the previously identified 

definitions of academic and social-emotional success (i.e., at-risk on the DESSA social-

emotional composite, in the frustrational range on the iSTEEP oral reading fluency, math 

computation or math reasoning probes, or  received two or more office discipline referrals).  

 

 

Table 4. Frequency Data for Successful/Unsuccessful Students in Phase V 

 

                       Unsuccessful Students         Successful Students      

                                 (N=7)                                   (N=141)                                                                                  

                                    5%                                         95% 

In order to determine the relationship between Phase I-III factors and Phase IV factors 

Pearson correlations (see Table 5) were calculated. Subsequent multiple regression analyses (see 

Table 6) were run using the individual kindergarten assessments collected in Phases I-III of the 

study and the Phase V social-emotional and academic outcome factors once factor correlations 

were established. 

Results of the Pearson correlations indicated similar results across Phases I-III of the 

study. During Phase I of the study, moderate positive correlations were found between the 

academic factor and the social-emotional outcome factor (r (128) = .367, p < .01) and the 

DESSA-Mini and the social-emotional outcome factor (r (111) = .488, p< .01). Weak, non-

significant correlations were found between the academic factor and the academic outcome 
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factor (r (128) = .117, p>.05) and the DESSA-Mini and the academic outcome factor (r (111) = 

.055, p>.05).  

During Phase II of the study, moderate positive correlations were again found between 

the academic factor and the social-emotional outcome factor (r (136) = .409, p < .01) and the 

DESSA-Mini and the social-emotional outcome factor (r (131) = .461, p< .01). Weak, non-

significant correlations were found between the academic factor and the academic outcome 

factor (r (136) = .150, p>.05) and the DESSA-Mini and the academic outcome factor (r (131) = 

.069, p>.05).  

Lastly, during Phase III of the study, moderate positive correlations were only found 

between Phase III, math and writing factor (CN, DC, WN, WL) and the social-emotional 

outcome factor (r (137) = .234, p<.01) and the DESSA-Mini and the social emotional outcome 

factor (r (142) = .450, p<.01). Weak, non-significant correlations were found between Phase III 

math and writing factor (CN, DC, WN, WL) and the academic outcome factor (r (137) = .077, 

p>.05), Phase III reading and discrimination factor (CL, D) and the social-emotional outcome 

factor (r (137) = .034, p> .05), Phase III math and writing factor (CN, DC, WN, WL) and the 

academic outcome factor (r (137) = .037, p>. 05), and the DESSA-Mini and the academic 

outcome factor (r (142) = .065, p>.05).    

 

 

Table 5. Pearson Correlations of Kindergarten Screening Data and Phase V Outcome 

Factors   

 

                                                                         Social Emotional Factor   Academic Factor 

                                                                                    (DESSA,ODR)           (Academic) 

Phase I                    Pearson Correlation                             .367                          .117 

Academic                 Sig. (2-tailed)                                     .000                          .189 

                                 N                                                         128                           128 

 

Phase I                    Pearson Correlation                             .488                          .055 
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Table 5. Continued 

 

DESSA Mini            Sig. (2-tailed)                                     .000                          .570 

                                 N                                                         111                           111 

 

Phase II                   Pearson Correlation                             .409                          .150 

 Academic                Sig. (2-tailed)                                     .000                          .080 

                                 N                                                         136                           136 

 

Phase II                   Pearson Correlation                             .461                          .069 

DESSA Mini            Sig. (2-tailed)                                     .000                          .435 

                                 N                                                         131                           131 

 

Phase III                 Pearson Correlation                             .234                          .077 

Math and Writing   Sig. (2-tailed)                                      .006                          .373 

 (CN, DC, WN, WL) N                                                       137                           137 

 

Phase III                 Pearson Correlation                            .034                          .037 

Reading and            Sig. (2-tailed)                                     .691                          .672 

Discrimination 

(CL,D)                     N                                                        137                           137 

 

Phase III                 Pearson Correlation                            .450                          .065 

DESSA Mini            Sig. (2-tailed)                                    .000                          .441 

                                 N                                                        142                           142 

 

 

In terms of social-emotional success, positive significant Pearson correlations were found 

between the social-emotional outcome factor and Phase I academic factor, Phase I DESSA-Mini, 

Phase II academic factor, Phase II DESSA-Mini, Phase III math and writing factor (CN, DC, 

WN, WL), and Phase III social DESSA-Mini. In terms of academic success, there were no 

significant correlations between the academic outcome factor and any of the screening factors 

from Phases I-III. 

Following the Pearson correlations, multiple linear regression analyses were run using the 

individual screening assessments collected in Phases I-III to determine which scales were the 

most predictive of the Phase V social-emotional outcome factor (see Table 6). In addition, 
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multiple linear regression analyses were run to determine if any of the individual screening 

assessments were predictive of the Phase V academic factor.  

Similar to the results of the Pearson correlations, multiple linear regressions were 

calculated to predict the Phase V academic outcome factor and were found not to be significant 

(Phase I equation: (F (7, 93) = 1.348, p > .05); Phase II equation (F (7, 118) = .801, p > .05); 

Phase III equation (F (7, 125) = 1.019, p > .05)).  

In terms of social-emotional success, a linear multiple regression was calculated to 

predict the Phase V social-emotional outcome factor based on Phase I academic and social-

emotional screening assessments. A significant regression equation was found (F (7, 93) = 6.445, 

p < .001), with an R ² of .276. Participant’s predicted social emotional competency is equal to -

2.304 + .038 (DESSA-Mini) - .017 (Circle Letter) + .014 (Circle Number) + .015 (Write Letter) 

+ .008 (Discrimination) + .024 (Draw Circles) + .026 (Write Number). Only the DESSA-Mini 

was a significant predictor (p < .001).  

A second multiple linear regression was calculated to predict the Phase V social-

emotional outcome factor using Phase II academic and social-emotional screening data. A 

significant regression equation was found (F(7, 118) = 7.671, p < .001), with an R² of .272. 

Participant’s predicted social-emotional competency is equal to -2.722 + .036 (DESSA-Mini) -

.005 (Circle Letter) – 5.726E-5 (Circle Number) - .003 (Write Letter) + .031 (Discrimination) + 

.062 (Draw Circles) + .018 (Write Number). The significant predictors included the DESSA-

Mini (p < .001) and Discrimination (p < .05).  

Lastly, a third multiple linear regression was calculated to predict the Phase V social-

emotional outcome factor using Phase III academic and social-emotional screening data. A 

significant regression equation was found (F(7, 125) = 6.617, p < .001), with an R ² of .230. The 
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predicted social-emotional competency of the participants is equal to -2.836 + .037 (DESSA-

Mini) + .037 (Circle Letter) + .043 (Circle Number) - .030 (Write Letter) + .008 (Discrimination) 

+ .040 (Draw Circles) - .037 (Write Number). The DESSA-Mini was the only significant 

predictor.  

 

 

Table 6. Multiple Linear Regressions Between Phase I-III Screening Data and Phase V 

Academic Outcome Factor 

 

 Phase I Phase II Phase III 

Variable B SE B Β B SE B β B SE B Β 

Constant -.271 .505  -.548 .485  -.622 .678  

DESSA-Mini -.010 .010 -.114 .003 .008 .030 .009 .008 .101 

Circle Letter .036 .020 .247 -.004 .015 -.029 -.007 .028 -.029 

Circle Number -.016 .047 -.044 .025 .031 .098 -.036 .040 -.121 

Write Letter -.014 .025 -.083 .016 .016 .104 -.001 .017 -.003 

Discrimination .015 .024 .093 .012 .017 .080 .014 .018 .074 

Draw Circles .011 .048 .032 .029 .040 .090 -.048 .038 -.141 

Write Number  .045 .042 .134 -.038 .029 -.163 .085 .044 .272 

R² .092 .045 .054 

 

Multiple Linear Regressions Between Phase I-III Screening Data and Phase V Social-Emotional 

Outcome Factor 

 Phase I Phase II Phase III 

Variable B SE B Β B SE B Β B SE B Β 

Constant -2.204 .405  -2.722 .436  -2.836 .597  

DESSA-Mini .038 .008 .467* .036 .007 .387* .037 .007 .422* 

Circle Letter -.017 .016 -.130 -.005 .014 -.032 .037 .024 .140 

Circle Number .014 .037 .042 -5.73 .028 .000 .043 .035 .143 

Write Letter .015 .020 .095 -.003 .014 -.020 -.030 .015 -.165 

Discrimination .008 .019 .051 .031 .016 .196* .008 .016 .041 

Draw Circles .024 .039 .076 .062 .036 .182 .040 .034 .117 

Write Number .026 .034 .083 .018 .026 .071 -.037 .038 -.119 

R² .327 .313 .270 

*p < .05 

Research Question 2 

 

The second question was an analysis of the sensitivity and specificity of the kindergarten 

academic screening assessments across the three assessment points. Although the kindergarten 
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screening assessments were not found to be predictive of first grade academic success based on 

the previously conducted multiple regressions (see research question 1), the majority of the 

assessments were found to be highly correlated with one another across phases I and III of the 

study (see Table 8). Because these strong correlations indicated that the screeners may still be 

beneficial for tracking student progress in kindergarten, additional analyses were run to 

determine whether the current cut scores appeared to be appropriate in their identification of 

students who were academically at-risk in kindergarten. 

 

 

Table 7. Pearson Correlations of Academic Screeners Between Phases I and III 

 

Phase I & III Correlations Significance 

Circle Letter .422 .000 

Circle Number .387 .000 

Write Letter .125 .205 

Draw Circles .430 .000 

Discrimination .413 .000 

Write Number .434 .000 

 

To date, only one cut-score has been established for each of the academic screening 

assessments and these scores reflect end of the year kindergarten student performance. This 

study aimed to examine whether the current cut scores could accurately identify kindergarten 

students in need of academic intervention at various times throughout the school year. This 

question was analyzed using several methods.  

In order to initially evaluate the sensitivity of the current cut scores, the percentage of 

students below the cut score during each phase was calculated (see Table 8). Based on national 

guidelines for Response to Intervention and Positive Behavior Intervention and Support 

standards (PBIS.org), approximately 15% or less of students are typically identified as at-risk or 

in need of academic interventions. As can be seen from Table 8, the percentage of students 
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identified as at-risk during Phase I ranged from 25% to 76% with the median percentage being 

37.5%. During Phase II the majority of students identified as at-risk ranged between 14% and 

16%. The exception to this was Circle Number where 33% of students were identified as at-risk. 

Lastly during Phase III, the majority of the assessments identified less than 10% of students as 

at-risk again with the exception of Circle Number where 11% of students were identified as at-

risk.  

 

 

Table 8. Percentage of Students Identified as At-Risk on Kindergarten Assessment     

 

Screening Assessment                 Phase I        Phase II        Phase III  

Circle Letter                       34%                15%                  4% 

Circle Number                   76%                 33%                 11% 

Write Letter                       38%                 14%                  3% 

Draw Circles                      37%                 16%                 7%    

Discrimination                  25%                 16%                  8% 

Write Number                   43%                 16%                  5% 

 

Based on the percentages of students identified as at-risk in Phases I-III compared to the 

research based national standards of Response to Intervention (RTI) (Fuchs & Fuchs, 2006), it 

can be determined that Phase I grossly overestimated the percentage of students at-risk and Phase 

III slightly underestimated the percentage of students at-risk of students for academic difficulty. 

Phase II appears to be the best predictor of students at-risk based on the national standards of RtI.   

 In order to further evaluate the sensitivity and specificity of the previously established cut 

scores, a Receiver Operating Characteristic (ROC) curve analysis was conducted (Fawcett, 

2005). ROC curves are a generalization of the set of potential combinations of sensitivity and 

specificity possible for predictors (Pepe, Janes, Longton, Leisenring & Newcomb, 2004). An 

overall indication of the diagnostic accuracy of a ROC curve is the area under the curve (AUC). 

For the purpose of this study, AUC values closer to 1 indicate that the current screening results 
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reliably distinguish  students with satisfactory and unsatisfactory early reading, early math, and 

writing skills, whereas values at .50 or lower indicate the predictor is no better than chance 

(Zhou, Obuchowski & Obushcowski, 2002).     

 ROC analyses were used to examine the value of the Phase I-III academic screening 

assessment scores in their ability to distinguish success in corresponding first grade academic 

skills (i.e., early numeracy to math computation). Specifically, the Circle Letter screening 

assessment was evaluated in its ability to distinguish Oral Reading Fluency skills. Circle 

Number, Draw Circles, and Write Number were evaluated in their ability to distinguish Math 

Computation and Math Reasoning skills. 

Findings from ROC analyses using Circle Letter (the only kindergarten early literacy 

assessment) to distinguish Oral Reading Fluency skills are reported in Table 9. AUC values of 

the Circle Letter assessment during Phases I-III were all significantly better than chance at .770, 

.737, and .712 respectively. Oral Reading Fluency was coded to determine whether or not 

students were in the instructional or mastery ranges based on the iSTEEP end of year cut scores.  

 

 

Table 9. Area Under the Curve Receiver Operating Characteristics Analyses of Circle 

Letter (CL) 

 

Measure Oral Reading Fluency AUC 

Phase I CL .770*** 

Phase II CL .737*** 

Phase III CL .712*** 

Note. *denotes p <.05, ** denotes p <.01, *** denotes p <.001 

  

Findings from ROC analyses using Circle Number, Draw Circles, and Write Number to 

distinguish Math Computation skills and Math Reasoning skills are reported in Table 10. AUC 

values of the Circle Number assessment during Phases I-III were better than chance for Math 
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Computation at .567, .691 and .640 and for Math Reasoning at .688, .832 and .676 respectively. 

The AUC values for the Draw Circles assessment during Phases I-III were significantly better 

than chance for Math Computation at .704, .656, and .707 and for Math Reasoning at .750, .798, 

and .614 respectively. Lastly, the AUC values for the Write Number Assessment during Phases 

I-III were significantly better than chance for Math Computation at .619, .651 and .709 and for 

Math Reasoning at .817, .749, and .877. Both Math Computation and Math Reasoning skills 

were coded to determine whether or not students were in the instructional or mastery ranges 

based on the iSTEEP end of year cut scores. 

 

Table 10. Area Under the Curve Receiver Operating Characteristics Analyses of Circle 

Number, Draw Circles, and Write Number  

 

Measure Math Computation AUC Math Reasoning AUC 

Phase I   

Circle Number                 .567                   .688 

Draw Circles                 .704***                   .750 

Write Number                 .619*                   .817* 

Phase II   

Circle Number                 .691***                   .832* 

Draw Circles                 .656**                   .798* 

Write Number                 .651**                   .749 

Phase III   

Circle Number                 .640**                   .676 

Draw Circles                 .707***                   .614 

Write Number                 .709***                   .877** 

Note. *denotes p <.05, ** denotes p <.01, *** denotes p <.001 

Diagnostic likelihood ratios (DLRs) were calculated to derive more detailed probability 

information. Likelihood ratios (i.e., sensitivity divided by 1-specificity) are used to quantify the 

diagnostic value/probability of various test scores. In terms of this study, when there was a 

positive result (i.e., adequate oral reading fluency or math computation skills), DLRs of more 

than 10 describe a significant probability of success (‘rule in’ success) while very low DLRs 
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(below 0.1) virtually rule out the chance that the student would be academically successful. For 

the purpose of this study, likelihood ratios were only calculated for Oral Reading Fluency and 

Math Computation skills because findings from prior ROC analyses revealed that these two 

measures differentiated between academic ability groups more effectively than findings from 

Math Reasoning scores. The likelihood was based on iSTEEP standards which categorize scores 

into mastery, instructional and frustrational levels. Students who scored in the instructional or 

mastery levels were reported to be successful whereas students who scored in the frustrational 

range were reported to be unsuccessful.   

As stated earlier, the Circle Letter screening assessment was used to predict oral reading 

fluency skills. The previously established cut score for Circle Letter was 12. During Phases I-III, 

Circle Letter scores ranged from 0 to 26.  Results of the Circle Letter DLR provided mixed 

results. The highest DLR (DLR=4.53) during Phase I of the study was with students who 

received a score of 6. The highest DLR (DLR= 2.93) during Phase II of the study was with 

students who received a score of 9. Lastly, the highest DLR (DLR=13.33) during Phase III of the 

study was also with students who received a score of 9. The DLR in Phase III was the only 

significant predictor and proved to be lower than the previously established cut score of 12.  

 Circle Number, Draw Circles, and Write Number were used to predict Math 

Computation skills. Circle Number scores ranged from 0 to 20. The previously established cut 

score for Circle Number was 7. The highest DLR (DLR= 2.60) during Phase I was with students 

who received a score of 3. During Phase II, the highest DLR (DLR= 6.21) was also with students 

who received a score of 3. Lastly, during Phase III, the highest DLR (DLR= 19.67) was with 

students who received a score of 6. The DLR in both Phases II and III were significant predictors 

and were both slightly below the previously established cut score.   
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Draw Circles scores ranged from 0 to 20. The previously established cut score for Draw 

Circles was 4. The highest DLR (DLR= 2. 92) during Phase I was with students who received a 

score of 2. During Phase II, the highest DLR (DLR= 9.08) was also with students who received a 

score of 2. Lastly, during Phase III, the highest DLR (DLR= 19.67) was with students who 

received a score of 3. The DLR in both Phases II and III were significant predictors and were 

both slightly below the previously established cut score.   

Lastly, Write Number scores ranged from 0-20. The previously established cut score for 

Write Number was 5. The highest DLR (DLR= 3.09) during Phase I was with students who 

received a score of 2. During Phase II, the highest DLR (DLR= 11.31) was with students who 

received a score of 3. Lastly, during Phase III, the highest DLR (DLR= 15.87) was with students 

who received a score of 6. Both the DLR in Phases II and III were significant predictors although 

Phase II was slightly lower than the previously established cut score while Phase III was slightly 

higher. Overall these results suggest that the previously established cut scores may be too low for 

the population of this study. In addition, they also suggest that the cut score for each screener 

should change across the school year. Likelihood ratios for each score are reported in Table 11.  

 

 

Table 11. Diagnostic Likelihood Ratios for Scores of Kindergarten Academic Screening 

Assessments 

 

Circle Letter          

Score  1 2 3 4 5 6 7 8 9 10 

Phase I  

DLR 
0 - 0 1.67 1.33 4.53 3.60 2.94 2.75 2.84 

Phase II 

DLR 
0 - 0 0 0 0 2.22 - 2.93 2.03 

Phase III 

DLR 
- - - - 0 - 0 - 13.33 - 

Circle Letter          

Score 11 12 13 14 15 16 17 18 19 20 
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Table 11. Continued 

Phase I   

DLR 
2.37 2.47 2.30 2.25 2.03 2.08 1.99 1.9 1.84 1.64 

Phase II 

DLR 
2.60 2.11 1.94 2.00 2.09 2.02 2.33 2.13 2.05 2.16 

Phase III 

DLR 
- 6.67 - - 8.89 13.33 - 8.00 10.67 8.89 

Circle Letter           

Score 21 22 23 24 25 26     

Phase I  

DLR 
1.64 1.66 1.49 1.37 1.27 1.13     

Phase II 

DLR 
2.07 2.34 2.02 1.86 1.69 1.41     

Phase III 

DLR 
6.81 6.10 5.19 5.15 4.12 2.21     

Circle Number         

Score  1 2 3 4 5 6 7 8 9 10 

Phase I  

DLR 
1.96 1.73 2.60 1.85 1.71 - 1.44 1.09 1.11 1.07 

Phase II 

DLR 
0 4.54 6.21 4.72 3.69 2.75 2.23 2.31 1.92 1.69 

Phase III 

DLR 
- 0 - 0.00 0.00 19.67 6.97 5.16 2.88 3.36 

Circle Number         

Score 11 12 13 14 15 16 17 18 19 20 

Phase I  

DLR 
1.02 0.98 0.98 0.99 1.02 - - - - - 

Phase II 

DLR 
1.50 1.35 1.25 1.13 1.08 1.06 1.03 1.03 1.02 1.01 

Phase III 

DLR 
2.70 1.81 1.28 0.95 1.14 1.15 1.12 1.11 1.09 1.05 

Draw Circles          

Score  1 2 3 4 5 6 7 8 9 10 

Phase I  

DLR 
2.32 2.92 2.40 2.31 2.02 1.72 1.41 1.21 1.17 1.07 

Phase II 

DLR 
4.83 9.08 4.58 4.12 2.68 1.80 1.38 1.31 1.21 1.10 

Phase III 

DLR 
0 0 19.67 5.88 12.96 6.44 2.74 1.73 1.41 1.29 

Draw Circles          

Score 11 12 13 14 15 16 17 18 19 20 

Phase I  

DLR 
1.07 1.04 1.02 - - 1.01 - 1.00 - - 

           



57 

 

Table 11. Continued       

Phase II 

DLR 
1.03 1.02 1.01 - 1.02 1.01 - 1.01 - 1.00 

Phase III 

DLR 
1.14 1.10 1.08 1.05 1.03 1.01 1.01 1.00 - - 

Write Number           

Score  1 2 3 4 5 6 7 8 9 10 

Phase I  

DLR 
1.84 3.09 2.82 2.40 1.58 1.44 1.29 1.15 1.06 1.08 

Phase II 

DLR 
0 4.83 11.31 3.91 3.22 3.06 1.87 1.60 1.51 1.47 

Phase III 

DLR 
0 - 0 14.67 6.77 15.85 7.34 4.59 3.64 2.81 

Write Number          

Score 11 12 13 14 15 16 17 18 19 20 

Phase I  

DLR 
1.02 1.03 1.03 1.02 - - 1.01 - - 1.00 

Phase II 

DLR 
1.43 1.28 1.17 1.05 1.00 0.98 1.03 - 1.01 1.00 

Phase III 

DLR 
2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 

Note: - indicates that a DLR was not calculated for a specific score 

Research Question 3 

The third question examined the extent to which demographic data (i.e., gender, race and 

one versus two parent/guardian status) was associated with differences in individual academic 

and social-emotional scores collected during Phase V of the study rather than with the final 

social-emotional outcome factors in order to determine differences across specific measures.   

Gender 

In order to evaluate differences in male and female social emotional and academic scores, 

a two group MANOVA was run using the outcome data from Phase V of the study. The omnibus 

test was statistically significant (Wilks’ Lambda = .875, p = .017, partial eta squared = .125). The 

means, standard deviations, univariate significance tests, and partial eta squared statistics are 

included in Table 12. 
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Table 12. Mean Differences in Academic Scores Between Males and Females 

Measure                                           Mean         Std. Deviation      Sig.       Partial Eta² 

 

Reading          

Male (N=103)                       81.73                  37.67                .253   .000 

Female (N= 111)                  87.08                  30.44 

Math Computation 

Male (N=102)                       30.50                  12.58                .382  .003 

Female (N= 110)                  31.99                  12.18 

Math Reasoning 

Male (N= 102)                      36.19                    3.07                .798  .000 

Female (N= 111)                  36.05                    4.31 

Math Grade 

Male (N= 75)                        15.35                    3.62                .869  .000 

Female (N=71)                     15.21                    3.91 

Reading Grade 

Male (N= 102)                       1.31                       .60               .219  .004 

           Female (N= 110)                    1.42                       .55 

DESSA 

 Male (N =94)            50.83  11.40   .001  .054 

Female (N = 101)           56.27  10.89 

 

As shown in Table 12, the only significant difference across gender was for the DESSA 

Social-Emotional Composite score. The effect size would be considered medium. As a 

consequence, the various subtests of the DESSA were analyzed through a two group MANOVA. 

The omnibus test was statistically significant (Wilks’ Lambda = .909, p = .035, partial eta 

squared = .091). The univariate results are presented in Table 13. 

 

 

Table 13. Mean Differences in Social-Emotional Scores Between Genders      

 

Measure                                        Mean         Std. Deviation        Sig.        Partial Eta² 

 

Self-Awareness 

Male (N=94)                      52.26                   12.07               .016  .030 

Female (N= 101)               56.40                   11.77 

Social Awareness 

Male (N= 94)                     50.72                   11.65               .004  .043 

Female (N= 101)               55.62                   11.68 
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Table 13. Continued 

 

Self-Management 

Male (N= 94)                     50.55                   11.41               .000  .070 

Female (N=101)                56.60                   10.72 

Goal Directed Behavior   

Male (N= 94)                     49.55                   12.20               .003  .044 

 Female (N= 101)               54.69                   11.77 

Relationship Skills 

Male (N= 94)                     52.62                   10.45               .003  .046 

 Female (N= 101)               57.33                   11.05 

Personal Responsibilities  

Male (N= 94)                     50.32                   11.63               .001  .057 

 Female (N= 101)               55.97                   11.48 

Decision Making 

Male (N= 94)                     50.69                   11.43               .001  .054 

 Female (N= 101)               56.14                   11.36 

Optimistic Thinking 

Male (N= 94)                     52.09                   10.88               .006  .039 

 Female (N= 101)               56.51                   11.15 

 

As shown in Table 13, all of the subtests of the DESSA were statistically significant, with 

females having a higher mean in all comparisons. The overall partial eta squared of .091 

indicates that the difference is between a medium and a large effect size.  

Race 

Participants from the study were grouped into one of four racial categories: White (non-

Hispanic), African American, Hispanic, and ‘other’ (i.e., Asian, Indian or bi-racial). Because 

there were less than ten participants representing the ‘other’ category, it was not used for the 

following analyses.  

To analyze the differences between the three racial groups, a one-way MANOVA was 

run, followed by a three group discriminant function analysis. This two-step process is 

recommended by Tabachnik and Fidell (2001) as the optimal way to clarify differences in this 

type of design. The multivariate test was significant (Wilks’ Lambda = .778, p = .005, partial eta 
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squared = .118). Table 14 contains the means, univariate results, and effect size metrics for the 

outcome data from Phase V. 

 

Table 14. Mean Outcome Scores by Race 

Measure               White       Hispanic    African American    Significance     Partial     

                 Mean          Mean              Mean                                             Eta² 

 

Oral Reading          91.43    83.83               72.61                   .002              .042 

Math Comp            32.71          29.78               30.41                    .339         .000 

Math Reasoning     36.80          36.94               34.51                   .000         .051 

Reading Grade       1.47            1.50                 1.19                     .002         .112 

Math Grade            16.42          13.61              13.88                    .001         .105 

DESSA                    55.02         53.60               51.09                    .108           .054 

                                                           

As shown in Table 14, there are significant differences between the groups on Oral 

Reading Fluency, Math Reasoning, Reading Grades and Math Grades. The MANOVA was 

followed by a three group discriminant function analysis. This produced one function that was 

significant at the .001 level. The structure matrix and group centroid results are presented in 

Tables 15 and 16. 

 

 

Table 15. Structure Matrix 

 

Measure Function 1 

Reading Grade .812* 

DESSA .549* 

Math Reasoning .539* 

Oral Reading Fluency .485* 

Math Grade .612 

Math Computation -.036 
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Table 16. Group Centroid Table 

Race Function 1 

White .326 

African American -.634 

Hispanic .130 

 

A Tukey post hoc test was computed on the discriminate function scores for Function 1. 

This showed that White and Hispanics did not differ from each other, but that both differed 

significantly from African Americans. 

One Versus Two Parent Families 

In order to evaluate differences as a function of one versus two parent families on the 

social emotional and academic scores, a two group MANOVA was run using the outcome data 

from Phase V of the study. The omnibus test was statistically significant (Wilks’ Lambda = .864, 

p = .009, partial eta squared = .136). The means, standard deviations, univariate significance 

tests, and partial eta squared statistics are included in Table 17. 

 

 

 

Table 17. Mean Differences in Academic Scores and DESSA Scores between One Parent 

and Two Parent Families 

 

Measure                                           Mean          Std. Deviation          Sig.         Partial Eta² 

Oral Reading Fluency 

One Parent (N=83)              79.39                  34.45                .099   .007 

Two Parents (N=132)          87.30                  33.92 

Math Computation 

One Parent (N=83)              31.57                  12.31                .796  .002 

Two Parents (N= 130)         31.12                  12.40 

Math Reasoning 

One Parent (N= 83)             35.52                    4.28                .063  .031 

Two Parents (N= 131)         36.50                    3.34 
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Table 17. Continued 

 

Math Grade 

 One Parent (N= 42)             14.64                    3.32                 .014  .047 

Two Parents (N=62)            16.15                    2.78 

Reading Grade 

One Parent (N= 71)               1.36                     1.61                .953  .004 

Two Parents (N= 105)           1.37                     1.55 

DESSA 

One Parent (N =73)             51.16  11.98    .019  .036                           

Two Parents (N = 122)        55.13  10.88 

 

The results in Table 17 show that children in one parent households had significantly 

lower math grades and significantly lower DESSA Social-Emotional Composite scores than 

children in two parent households. In both cases, the effect size would be considered small to 

medium. Consistent with the analysis for gender, the subtests of the DESSA were analyzed since 

the overall composite was significant. These results are presented in Table 18. 

 

 

Table 18. Mean Differences in Social-Emotional Scores Between One Parent and Two 

Parent Families 

 

Measure                                        Mean         Std. Deviation        Sig.        Partial Eta² 

 

Self-Awareness 

One Parent (N=73)           52.53                   12.89               .095  .014             

Two Parents (N = 122)     55.52                   11.45 

Social Awareness 

One Parent (N=73)           50.90                   12.45               .032  .024 

Two Parents (N=122)       54.67                   11.36 

Self-Management 

One Parent (N=73)           51.48                   11.41               .037  .022 

Two Parents (N=122)       55.01                   10.99 

Goal Directed Behavior   

One Parent (N=73)           49.86                   11.73               .035  .022 

 Two Parents (N=122)      53.62                   12.34 

Relationship Skills 

One Parent (N=73)           53.37                   11.61               .097  .014 

 Two Parents (N=122)      56.07                   10.52 
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Table 18. Continued 

 

Personal Responsibilities  

One Parent (N=73)           50.32                   11.89               .007  .037 

 Two Parents (N=122)      55.01                   11.54 

Decision Making 

One Parent (N=73)           51.37                   12.14               .048  .020 

 Two Parents (N=122)      54.80                   11.31 

Optimistic Thinking 

One Parent (N=73)           52.42                   10.88               .059  .018 

 Two Parents (N=122)      55.55                   11.22 

 

The data show that there were significant differences in social awareness, self -

management, goal directed behavior, personal responsibilities, and decision making, with 

children from two-parent families receiving higher scores. All of the effects would be considered 

small.   

Research Question 4 

Lastly, the fourth question evaluated the differences between students who had been 

identified for special education (i.e., had either an Individual Education Plan (IEP) or 504 Plan) 

and those who had not been identified for special education. This question was answered through 

determining the mean differences of measures across time. Two students in the study were 

retained in kindergarten and one was placed in a self-contained special education classroom. 

Because first grade data were not able to be collected on these three students, they were not 

included in these final analyses.  

In order to evaluate the changes in the differences of scores over time, mean scores of 

academic and social emotional screeners were calculated across all five phases (see Table 19 for 

phases III and Table 21 for phases IV-V). 
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Table 19. Phase I-III Mean Scores of Academic and Social-Emotional Screeners Across 

Students With and Without IEPs 

 

Measure  Phase I Phase II Phase III 

 Source Mean Score Mean Score Mean Score 

Circle Letter     

 NO IEP (N = 159) 17.43 21.74 25.02 

        IEP (N = 34) 13.74 16.50 22.59 

Circle Number     

 NO IEP (N = 160) 6.67 10.38 12.53 

        IEP (N = 34) 4.41 7.62 10.79 

Write Letter     

 NO IEP (N = 159) 11.60 16.49 18.39 

        IEP (N = 33) 7.06 15.33 18.03 

Discrimination     

 NO IEP (N = 158) 10.78 15.87 17.94 

        IEP (N = 33) 7.30 10.88 14.67 

Draw Circles     

 NO IEP (N = 160) 5.61 7.24 8.65 

        IEP (N = 34) 3.76 4.91 7.21 

Write Number     

 NO IEP (N =  160) 6.56 10.34 12.26 

        IEP (N = 33) 4.18 7.24 10.88 

DESSA-Mini     

 NO IEP (N = 134) 57.16 54.60 57.13 

        IEP (N = 30) 53.17 53.40 53.37 

 

As can be seen from Table 19, the mean scores of each assessment increased over time 

demonstrating progress by both students with and without IEPs. Students without IEPs scored 

higher than students with IEPs across all phases. The differences in mean scores were graphed 

(see Figure 1) in order to visually demonstrate these changes over time. In order to determine 

whether the differences in scores were significant across each phase, Anova analyses were run 

with each screening measure (see Table 20 for Phases I-III and Table 24 for phases IV-V). 
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Table 20. Phase I-III Anova Summary Table of Students With and Without IEPs 

Measure Source Df 
Mean 

Square 
F Prob. 

Partial 

Eta² 

Circle Letter       

 IEP/No IEP 1 1206.01 23.25 .000 .109 

 Error 191 51.87    

 Phase 2 1904.52 69.42 .000 .319 

 Phase X IEP 2 55.27 2.60 .076 .013 

 Error 382 21.30    

Circle Number        

 IEP/No IEP 1 428.43 22.73 .000 .106 

 Error 192 18.85    

 Phase 2 1057.21 157.47 .000 .451 

 Phase X IEP 2 7.57 1.13 .324 .006 

 Error 396     

Write Letter       

 IEP/No IEP 1 333.84 6.38 .012 .032 

 Error 190 52.32    

 Phase 2 2322.70 112.22 .000 .371 

 Phase X IEP 2 134.40 6.49 .002 .033 

 Error 380 20.70    

Discrimination       

 IEP/No IEP 1 1254.19 19.41 .000 .093 

 Error 189 64.61    

 Phase 2 1457.29 81.72 .000 .302 

 Phase X IEP 2 24.22 1.36 .258 .007 

 Error      

Draw Circles       

 IEP/No IEP 1 294.319 18.879 .000 .090 

 Error 192 15.589    

 Phase 2 296.827 66.007 .000 .256 

 Phase X IEP 2 5.466 1.216 .298 .006 

 Error 384 4.497    

Write Number       

 IEP/No IEP 1 428.297 17.037 .000 .083 

 Error 191 24.747    

 Phase 2 1053.787 150.911 .000 .441 

 Phase X IEP 2 20.368 2.917 .055 .015 

 Error 382 6.983    

DESSA-Mini       

 IEP/No IEP 1 656.280 2.264 .134 .014 

 Error 162 289.898    

 Phase 2 47.985 1.089 .338 .007 

 Phase X IEP 2 59.254 1.344 .262 .008 

 Error 324 44.071    
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Results of the Anova analyses suggest that there was there were significant differences  

(p = .000) in Circle Letter, Circle Number, Discrimination, Draw Circles and Write Number 

scores across each phase of the study. In each phase students without IEPs scored significantly 

higher than students with IEPs.  Significant differences (p = .012) were also found with the Write 

Letter assessment again with student’s without IEPs scoring higher than students with IEPs. No 

significant differences were found with the DESSA-Mini. In regards to interactions of Phase and 

IEP status only one significant interaction was found   (p = .002) with the Write Letter 

assessment.  
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Figure 1. Differences in Mean Academic and Social-Emotional Scores Across Phases I-III 
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As can be seen from Figure 1, differences in mean scores occur across all three phases of 

the study and across all measures. The largest differences occurred with the Discrimination and 

Circle Letter screeners. The smallest differences occurred with the Write Letter Screener. In 

addition, the largest differences generally occurred during Phase II of the study and then 

decreased during Phase III to levels similar to those found during Phase I.  

 

 

Table  21. Phase IV-V Mean Scores of Academic Screeners Across Students With and 

Without IEPs 

 

Measure  Phase IV Phase V 

 Source Mean Score Mean Score 

Oral Reading Fluency    

 NO IEP (N = 177) 37.08 89.81 

 IEP (N = 34) 23.09 59.24 

Math Computation    

 NO IEP (N = 177) 8.20 32.03 

 IEP (N = 32) 4.78 27.53 

Math Reasoning    

 NO IEP (N = 177) 31.31 36.42 

 IEP (N = 32) 28.56 34.94 

 

As can be seen from Table 21, the mean scores of each assessment increased over time 

demonstrating progress by both students with and without IEPs. Students without IEPs scored 

higher than students with IEPs across all phases. The social-emotional scores were not included 

in these analyses since different assessments were used between Phases IV and V (i.e., DESSA 

and DESSA-Mini). The differences in mean scores were graphed (see Figure 2) in order to 

visually demonstrate these changes over time. In order to determine whether the differences in 

scores were significant across each phase, ANOVA analyses were run with each screening 

measure (Table 22). 
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Table 22. Phase IV-V ANOVA Summary Table of Students With and Without IEPs 

 

Measure Source Df Mean Square F Prob. Partial Eta² 

Oral Reading Fluency       

 IEP/No IEP 1 28327.48 16.43 .000 .07 

 Error 209 1724.47    

 Phase 1 112629.53 364.55 .000 .64 

 Phase X IEP 1 3918.36 12.68 .000 .06 

 Error 209 308.95    

Math Computation       

 IEP/No IEP 1 848.56 6.34 .01 .03 

 Error 207 133.77    

 Phase 1 29400.55 475.11 .00 .70 

 Phase X IEP 1 15.82 .26 .61 .00 

 Error 207 61.88    

Math Reasoning       

 IEP/No IEP 1 242.97 8.22 .01 .04 

 Error 207 29.55    

 Phase 1 1788.28 200.14 .00 .49 

 Phase X IEP 1 21.58 2.42 .12 .01 

 Error 207 8.94    

 

Results of the ANOVA analyses suggest that there was there were significant differences 

(p = .000) in Oral Reading Fluency scores across Phases IV and V of the study. In each phase 

students without IEPs scored significantly higher than students with IEPs.  Significant 

differences (p = .01) were also found with the Math Computation and Math Reasoning 

assessments again with student’s without IEPs scoring higher than students with IEPs.  
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Figure 2. Differences in Mean Scores Across Phases IV and V 

  

As can be seen from Figure 2, the differences in the majority of the measures are 

generally similar to (although larger than) those found during Phases I-III of the study. The 

exception to this is the differences found in Oral Reading Fluency scores. In terms of the Oral 

Reading Fluency scores, students with IEPs begin first grade reading approximately 15 fewer 

words per minute than students who did not have IEPs. By the end of first grade however, these 

same students had fallen even further behind and were generally reading 30 fewer words per 

minute than non-identified peers.  
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In order to evaluate social-emotional differences in Phase V of the study, an ANOVA 

analysis was run using the DESSA Social Emotional Composite score as well as the individual 

subtest scores of the DESSA (see Table 23).  

 

 

Table 23. Mean Differences in Social-Emotional Scores Between Students With and 

Without an IEP or 504 During Phase V 

 

 

Measure                                        Mean         Std. Deviation        Sig.        Partial Eta² 

 

DESSA 

           Without (N =163)       54.43           11.61           .031  .018 

 With (N = 32)        49.66             9.69 

Self-Awareness 

Without (N=162)              54.20                   12.09               .018  .029             

With (N = 32)                   48.25                   11.45 

Social Awareness 

Without (N=162)              53.84                   12.19               .144  .011 

With (N= 32)                    50.47                     9.39 

Self-Management 

 Without (N=162)              54.68                   11.52               .005  .040 

 With (N=32)                     48.50                   11.53 

Goal Directed Behavior   

 Without (N=1162)            53.30                   12.20               .004  .041 

  With (N=32)                     46.59                   11.06 

Relationship Skills 

 Without (N=162)              55.59                   11.29               .132  .012 

  With (N=32)                     52.38                     9.24 

Personal Responsibilities  

 Without (N=162)              54.20                   12.09               .009  .035 

  With (N=32)                     48.25                     9.52 

Decision Making 

 Without (N=162)              54.19                   12.08               .055  .019 

  With (N=32)                     49.84                     9.12 

Optimistic Thinking 

Without (N=162)              55.11                   11.42               .043  .021 

  With (N=32)                     50.72                     9.63 

 

 



71 

 

Results of the ANOVA analyses suggest that significant differences (p < .01) were found 

in the subtests of Self-Management, Goal Directed Behavior and Personal Responsibility. 

Significant differences (p < .05) were also found with the DESSA Social Emotional Composite, 

Self-Awareness and Optimistic Thinking. All of the comparisons were in favor of the students 

without an IEP. 
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CHAPTER 5  

DISCUSSION 

The goal of this study was to evaluate the predictive validity of previously established 

academic and social emotional screening assessments with academic and social-emotional 

success at the end of first grade. The specific aims were to: a) evaluate the selected screening 

assessments to predict operational definitions of academic and social-emotional success, b) 

evaluate the sensitivity and specificity of the kindergarten academic screening assessments, c) 

determine the extent to which demographic data was associated with differences in individual 

academic and social-emotional scores, and d) determine the extent to which special education 

status was associated with differences in individual academic and social-emotional scores.   

The following sections will discuss the results of the current study as they pertain to each of 

the research questions and previous research on academic and social-emotional screening. 

Further, limitations of the current study will be examined along with implications for further 

research, and relevance to the field of school psychology.  

Research Question 1: Predictive Validity of Academic and Social-Emotional Screening 

Assessments 

 This question evaluated whether the selected social-emotional and academic screening 

assessments predicted academic and social-emotional success at the end of first grade based on 

kindergarten screening scores. Based on response-to-intervention (Brown-Chidsey & Steege, 

2005) and school-wide positive behavior support (Sugai, Sprague, Horner & Walker, 2000) 

guidelines, social-emotional success was defined as having passing grades and having received 

fewer than two office discipline referrals in any school year. Academic success was defined as 

performing in the “instructional” ranges on math and reading curriculum-based measures (Shinn, 
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1989).  It was hypothesized that the combination of academic and social-emotional skills 

identified through the kindergarten screening assessments administered during phases I-III of the 

study would best predict overall school success (i.e. successful both academically and social-

emotionally).  

During Phase V, the first grade assessment factor structures divided into two factors: 

academic success (i.e., reading and math ability), and social-emotional success (i.e., DESSA 

social-emotional composite and office discipline referrals). Math and reading grades were not 

included in the definition of academic or social-emotional success as they did not load onto 

either factor. This was most likely due to the lack of variability among final math and reading 

grades.  

During Phases I and II, the kindergarten academic screening assessments loaded into one 

academic factor. That is student performance on all pre-academic skills were undifferentiated by 

student and type of task. During Phase III, the academic factors separated out into two factors. 

Factor 1 consisted of early numeracy and writing (i.e., Circle Number, Draw Circles, Write 

Number, and Write Letter assessments), and factor 2 consisted of early literacy and 

discrimination (i.e., Circle Letter and Discrimination assessments). This change in factor 

loadings indicates that significant differentiation between early numeracy, writing, early literacy, 

and discrimination skills did not occur until the end of kindergarten. These results indicate that 

student performance and skill similarities began grouping by early literacy and early numeracy 

constructs with writing more closely associated with early numeracy and discrimination with 

early literacy.  

Subsequent analyses using Phase V academic and social-emotional screening factors 

were conducted in order to determine the predictive validity with the RtI/PBIS derived definition 
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of school success at the end of first grade. Results of Pearson correlations (of Phases I, II, III and 

V), and subsequent multiple regressions indicate that social-emotional success (i.e., DESSA and 

number of office discipline referrals), was best predicted by the social-emotional screening tool 

(the DESSA-Mini). These results indicate that students’ social-emotional adjustments in 

kindergarten are a strong predictor of social-emotional success in first grade and that students in 

need of behavioral support in kindergarten, will most likely continue to be considered at-risk in 

first grade in absence of intervention.  

Interestingly, kindergarten academic performance as measured by Phase I-III academic 

factors was not significantly correlated with social-emotional outcomes. That is, kindergarten 

academic performance was not predictive of the social-emotional factor at the end of first grade. 

These results are not supported by research which has demonstrated that children’s emotional 

and social skills are linked to their early academic standing (i.e., Wentzel & Asher, 1995). 

Research has suggested that children who have difficulty paying attention, following directions, 

getting along with others, and controlling negative emotions of anger and distress do less well in 

school than those who do not (Arnold et al., 1999; McClelland, Morrison, & Holmes, 2000).  

Another interesting finding was that the kindergarten academic screeners did not predict 

first grade academic success. Although the majority of the kindergarten screeners were 

significantly correlated with each other across the first three phases of the study, regression 

analyses indicated that they were not predictive of first grade reading or math curriculum-based 

measures. These results, in addition to the prior findings that the academic screeners were not 

correlated to social-emotional success, suggest that the kindergarten screeners may be most 

useful in the year in which the assessments are given and as a measure of a student’s response to 

the core curriculum.  
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Overall, these results indicate that predicting academic and social-emotional skills from 

pre-academic skill sets may not be an effective way to identify students at-risk for long-term 

academic difficulties. A possible hypothesis for these finding are that the developmental changes 

a student typically undergoes between kindergarten and first grade are so vast, that it is difficult 

to predict long term academic success at this young age (Kern & Friedman, 2008; Stevenson & 

Newman, 1986). The continued findings that first grade academic success did not significantly 

correlate with kindergarten academic abilities may also have specific implications for the 

concept of school readiness. These results suggest that regardless of a student’s academic levels 

at the beginning or even end of kindergarten, first grade academic success is still possible. This 

success was present even without additional academic intervention since the screening scores 

across kindergarten were not shared with school staff. Within the framework of response-to-

intervention, the academic results supported the process of universally screening students on a 

frequent and consistent basis (Ikeda, Neessen, & Witt, 2007).  

Research Question 2: Analysis of Sensitivity and Specificity of Kindergarten Academic 

Screening Tools 

 The goal of Research Question 2 was to replicate the previously derived kindergarten 

pre-academic assessment cut scores and investigate whether the cut scores were able to identify 

students who were at-risk across all three administrations. To date, only one cut score has been 

identified for each of the academic screening assessments regardless of administration date 

(Vanderheyden, 2001). Using receiver operating characteristic (ROC) curve analyses, the area 

under the curve values (AUC) and the diagnostic likelihood ratios (DLR) helped to determine the 

accuracy of the kindergarten academic screening assessments. Specifically, the area under the 

curve values (AUC) determined the ability of the screeners to correctly classify students at-risk, 
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while the diagnostic likelihood ratios (DLR) determined the probability of correctly classified 

students divided by the probability of incorrectly classified students.  Using these analyses, this 

question examined the extent to which the early literacy screening assessments could accurately 

predict first grade oral reading fluency skills and the early numeracy screening assessments 

could accurately predict first grade math computation and math reasoning skills based on the 

previously derived cut scores.  

 The AUC for the Circle Letter screening assessment and the prediction of oral reading 

fluency across Phases I-III were .770, .737 and .712 respectively. All of the scores were 

significant at the .001 level.  

In terms of first grade math performance, the AUC for the three early numeracy assessments 

(Circle Number, Draw Circles, and Write Number) were calculated in their ability to predict both 

math computation and math reasoning skills. 

 The AUC for the Circle Number screening assessment and the prediction of math 

computation skills across Phases I-III were .567, .691, and .640 respectively. The score in Phase 

II was predictive at the .001 level and in Phase III was predictive at the .01 level. The AUC score 

for Phase I was not significant. The AUC for the Circle Number screening assessment and the 

prediction of math reasoning skills across Phases I-III were .688, .832, and .676 respectively. 

Only the Phase II AUC score was found to be significant at the .01 level.  

The AUC for the Draw Circles screening assessment and the prediction of math computation 

skills across Phases I-III were .704, .656, and .707 respectively. The scores in Phases I and III 

were predictive at the .001 level and in Phase II at the .01 level. The AUC for the Draw Circles 

screening assessment and the prediction of math reasoning skills across Phases I-III were .750, 
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.798, and .614 respectively. Only the Phase II AUC score was found to be significant at the .05 

level. 

The AUC for the Write Number screening assessment and the prediction of math 

computation skills across Phases I-III were .619, .651, and .709 respectively. This score was 

predictive at the .05 level during Phase I, the .01 level during Phase II, and the .001 level during 

Phase III. The AUC for the Write Number screening assessment and the prediction of math 

reasoning skills across Phases I-III were .817, .749, and .877 respectively. The Phase I score was 

predictive at the .05 level and the Phase III score was predictive at the .01 level.  

           Overall results of the ROC curve analyses indicate that although the Pearson correlations 

of the kindergarten screening assessments and academic success were not significant as a whole, 

the early numeracy and early literacy kindergarten screening assessments predict oral reading 

fluency and math computational fluency at rates that are greater than chance (i.e., greater than 

.50). Specifically, Circle Letter predicted oral reading fluency performance 71 to 77 percent of 

the time. The Draw Circles assessment predicted first grade math computational fluency 66 to 71 

percent of the time.  

In order to further determine the sensitivity of the previously derived kindergarten academic 

cut scores (Vanderheyden, 2001), diagnostic likelihood ratios (DLR) were calculated for each of 

the kindergarten screening assessments using the outcomes of oral reading fluency and math 

computational fluency. Likelihood ratios (i.e., sensitivity divided by 1-specificity) are used to 

quantify the diagnostic value/probability of various test scores. In terms of this study, when there 

was a positive result (i.e., adequate oral reading fluency or math computation skills), DLRs of 

more than 10 describe a significant probability of success (‘rule in’ success) while very low 
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DLRs (below 0.1) virtually rule out the chance that the student would be academically 

successful.  

Results of the DLR using the Circle Letter screening assessment to predict oral reading 

fluency indicated that the highest DLR was calculated to be 13.33 during Phase III of the study at 

the score of 9. The previously established cut score for the Circle Letter screening assessments 

was 12, which is higher than the cut score found in this study.  

Results of the DLR using the Circle Number screening assessment to predict math 

computation indicated that the highest DLR was calculated to be 19.67 during Phase III of the 

study at the score of 6. The previously established cut score the Circle Number screening 

assessments was 7 which is only slightly higher than the cut score found in this study.  

Results of the DLR using the Draw Circles screening assessment to predict math 

computation indicated that the highest DLR was calculated to be 19.67 during Phase III of the 

study at the score of 3. The previously established cut score for the Draw Circles screening 

assessment was 4, which is only slightly higher than the cut score found in this study. 

Lastly, results of the DLR using the Write Number screening assessment to predict math 

computation indicated that the highest DLR was calculated to be 14.67 during Phase III of the 

study at the score of 4. The previously established cut score for the Write Number screening 

assessment was 5, which is only slightly higher than the cut score found in this study.  

A possible hypothesis for the differences in cut scores may be that the populations from the 

validation study (Vanderheyden et al., 2001) and from this study varied slightly. Whereas in the 

validation study the population contained 59% White students and 36% African American 

students, the current study contained a more diverse population with 45% of the students being 
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White, 17% Hispanic and, 34% African American. In addition, the information for the validation 

study was only collected across two schools whereas the current study used five schools.            

          Although high Diagnostic Likelihood Ratios were found across all kindergarten 

screeners during Phase III of the study, results from Phases I and II of the study indicate low 

predictability, suggesting that the early literacy and early numeracy kindergarten assessments are 

not predictive of first grade, end of year oral reading fluency and math computational fluency, 

respectively. One hypothesis for these results is that beginning of the year assessments that 

include potentially unknown content and testing format (i.e., timed assessments) are 

developmentally advanced for kindergarten students just entering the education system, and they 

are “not yet ready” for academic, fluency-based assessments. Indeed, many pre-school programs 

that filter into this local education agency use the High Scope® curriculum (Schweinhart et al., 

2005) which has little focus on pre-academics. As discussed above, there are researchers who 

suggest that kindergarten readiness and screening assessments should focus on developmental 

milestones specific to social competence, not academic competence  (i.e., Rafoth, Buchenauer, 

Crissman, & Halko, 2004; Dinwiddie, 1999; Golant & Golant, 1999).  Results of this study 

support these prior findings and indicate that although the acquisition of academic skills is 

important in kindergarten, it should not be used as an isolated factor when identifying students 

at-risk. 

Research Question 3: Differences in Data Across Different Demographics 

This question evaluated the differences in Phase V outcome scores (i.e., DESSA, math 

skills, reading skills) across different demographic variables (i.e., gender, race, family 

composition).  
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 In order to evaluate differences in male and female social-emotional and academic 

scores, a two group MANOVA was run using the outcome assessment scores from Phase V of 

the study.  The previously derived outcome factors (academic and social-emotional) were not 

used in order to determine differences among individual assessments. Social-emotionally, 

significant differences were found in the overall social-emotional composite score as well as all 

of the sub areas including: self-awareness, social-awareness, self-management, goal directed 

behavior, relationship skills, personal responsibilities, decision making, and optimistic thinking. 

The overall partial eta squared indicated these differences to have medium to large effect sizes 

with females receiving higher scores than males across all measures. These results are supported 

by multiple studies evaluating differences in academic and social emotional scores across gender 

which have also found that during early years, females tend to outperform males both 

academically and social-emotionally (e.g., Squires, Bricker, & Twombly, 2004; LaFrenier & 

Dumas, 1996). Significant differences were not found among academic scores although females 

consistently outscored males.   

 In an evaluation of differences between race, a one-way MANOVA was run, followed by 

a three group discriminant function analysis using data from Phase V. This two-step process is 

recommended by Tabachnik and Fidell (2001) as the optimal way to clarify differences in this 

type of design. Academically, significant differences were found in Oral Reading Fluency, Math 

Reasoning, Reading Grades, and Math Grades. Tukey Post Hoc tests revealed that Whites and 

Hispanics did not significantly differ from one another, but that both groups significantly 

outscored from African Americans with both White and Hispanic students outperforming 

African American students. These results are mostly supportive of other studies (e.g., Arum and 

Roksa, 2011, Kane, 1998, Mickelson, 1990) indicating that White students in public education 
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institutions typically outperform their African American and Hispanic counterparts on academic 

measures. One difference in this study however, was that although White students consistently 

outperformed Hispanic students, these differences were not always significant. Results of social 

emotional outcomes did not reveal significant differences among racial groups which is 

consistent with several studies using the DESSA and DESSA-Mini (e.g., Nickerson & Fishman, 

2009, Naglieri, LeBuffe, & Shapiro, 2010; LeBuffe, Shapiro, & Naglieri, 1995).  

 Lastly, in terms of terms of family composition (i.e., one versus two parent families), a 

two group MANOVA was run using the outcome data from Phase V of the study. Results of 

these analyses found that significant differences only occurred in end of year Math Grades and 

with the DESSA Social-Emotional Composite scores with students from two parent families 

scoring higher than students from one parent families. In both cases, the effect size of these 

differences would be considered small to medium. Because Math Grades were not found to be 

correlated to any of the math assessments and did not successfully load onto any of the factors of 

success, it can be hypothesized that these differences are more a reflection of teacher report as 

opposed to actual academic differences. Differences in social-emotional scores however are 

consistent with other studies (e.g., Amato, 2001; Astone & McLanahan, 1991) which state that 

although children from one-parent households often do well in school, they are more at-risk for 

having difficulties and dropping out. 

           Research Question 4: Differences in Data Based on Special Education Status 

The last research question evaluated the differences in mean scores between students who 

had been identified for special education (e.g., with an IEP) or had an Americans with 

Disabilities 504 plan) and those who had not. This question was answered in terms of differences 



82 

 

in means across time. In order to evaluate differences across Phases I-V of the study, Anova 

analyses were run using each of the screening assessments.  

During Phases I-III of the study, significant differences (p = .000) were found in Circle 

Letter, Circle Number, Discrimination, Draw Circles and Write Number scores. Significant 

differences at the p = .012 level were found with the Write Letter assessment. No significant 

differences were found with the DESSA-Mini. Across Phases I-V, students without IEP or 504 

plans had higher scores than students with IEP or 504 plans, indicating that as a group, students 

without IEP or 504 plans did better on the kindergarten pre-academic assessments than students 

with IEP or 504 plans.   

During Phases IV-V of the study, significant differences (p = .000) were found in Oral 

Reading Fluency scores. Significant differences (p = .01) were also found with the Math 

Computation and Math Reasoning scores. Again, all results were in favor of students without 

IEPs. The data from this evaluation replicate other studies that show that students with 

disabilities underperform their non-disabled counterparts on formative and summative academic 

assessments (Vaughn & Fuchs, 2003).  

Lastly, results of the DESSA administered during Phase V of the study, significant 

differences (p < .01) were found in the subtests of Self-Management, Goal Directed Behavior 

and Personal Responsibility. Significant differences (p < .05) were also found with the DESSA 

Social Emotional Composite, Self-Awareness and Optimistic Thinking. Again, all of the 

comparisons were in favor of the students without an IEP. These findings are supported by 

previous studies (e.g., Kavale & Forness, 1996; Bender & Wall, 1994; Elksnin & Elksnin, 2004) 

which pose that students with IEP and 504 plans are reported to also have social-emotional 

difficulties at higher rates than non-identified peers.   
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These findings highlight the advantages of screening students for academic and social-

emotional difficulties several times across the school year and providing interventions focused 

on weaknesses. The fact that the differences in mean scores fluctuated across phases I-III with 

the largest differences between identified and non-identified students often occurring during the 

middle of the year indicate that the rate of acquisition of skills is not linear. Particularly in 

kindergarten, there is tremendous growth across all students regardless of classification and 

students with IEPs may appear at times to almost ‘catch up’ academically to their non-identified 

peers. By the end of first grade however, the differences in skills, especially in reading, are 

highly significant and likely to continue throughout the child’s lifespan. These results support the 

notion that students should be provided with evidence-based interventions early on in their 

academic careers (Sugai & Horner, 2006).  In addition, by the end of first grade, students with 

IEPs were found to have significantly lower social-emotional skills, supporting research which 

states that focusing solely on academic skills is not sufficient (Sugai & Horner, 2002). This 

proactive method of providing intervention is the basis for RtI and SWPBIS and may help to 

reduce the over identification of children for special education.  

Limitations and Future Research 

Several limitations can be identified within the current study. First, due to the fact that 

this was a large longitudinal study, there were missing data for many of the participants. 

Complete data sets were only collected from 148 of the original 290 participants. It would have 

been beneficial to be able to collect more complete final data sets. Second, in terms of the social-

emotional screening assessments, differences across teachers were not calculated. Because this is 

somewhat a subjective measure, it may have been beneficial to determine whether certain 

teachers were more critical than others in terms of their scoring. 
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Specific limitations can be identified for Research Question 1. This study was limited in 

the type of outcome measures used. For example, final grades did not prove to be a valid 

measure of academic or social-emotional success. Furthermore, the schools which participated in 

the study do not presently conduct standardized tests in either kindergarten or first grade, 

therefore, there are no state administered accountability measures to compare data. Because of 

the lack of standardized tests as a reference, outcome data was limited to local norms, and thus 

the data may not be generalizable to the larger population.  

In regard to the screening data, observations of administrations during Phase I revealed 

that group administration of assessments in kindergarten need to be conducted with care. In 

future research studies, researchers should take significant measures (i.e. putting up folder 

barriers) to ensure that students are unable to copy off one another’s work. 

In regard to Research Question 2, one limitation in conducting the ROC analyses was that 

the screening assessments were not found to be significant predictors of academic success in this 

data set. Although the analyses were considered significant (with AUCs greater than chance .5), 

they should be interpreted with caution due to the lack of evidence that kindergarten screeners 

significantly correlate with first grade academic skills.   

In regard to Research Question 3, future research studies should consider analyzing 

outcomes in association with student age due to the fact that there is often great variability in 

student ability even across only a single year and that fact that students entering kindergarten 

may vary greatly in age. In addition, future research studies could evaluate possible reasons for 

differences in scores of students living in one versus two parent households.   

One of the limitations with Research Question 4 was the small sample size. For example, 

students with 504 plans or IEPs were placed in the same category as opposed to being analyzed 
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separately. In addition, due to the limitations of the study, students in fully self-contained 

classrooms were not included in this study. Lastly, data were not collected on students who had 

been referred for evaluations, but who were still waiting to be tested.    

Future research into kindergarten screening tools and school success could include 

additional questions not present in this study. First, because the selected academic screening 

assessments did not appear to be appropriate predictors of later academic success, it would be 

beneficial to conduct additional studies evaluating various kindergarten academic screening 

assessments. It may also be beneficial to run comparative analyses of academic (e.g. the 

DIBELS, KENALA, and Brigance) measures and developmental screening assessments (e.g. the 

DIAL) in terms of their ability to predict academic success.  

Second, it would be beneficial for future studies to include standardized or statewide tests 

as an outcome measure and for comparison. Including these types of measures would allow 

researchers to determine whether the screening assessments can be predictive on a larger scale.  

 

Summary 

The goal of the current study was to evaluate whether a set of academic and social-

emotional screeners could accurately predict social-emotional and academic success. In addition, 

the study sought to determine whether certain student characteristics (i.e. demographics and 

special education status) were associated with either high or low scores on the screeners. 

Previous research using kindergarten screeners to predict first grade success is limited with most 

research using individually administered academic assessments. This current study’s 

examination of the use of curriculum based assessments (administered in a group format) and 

social-emotional screeners, add not only to the research on Response to Intervention and Positive 
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Behavior Support and Intervention, but also provides a unique contribution to the research of the 

assessment of kindergarten students.  

Overall, social-emotional screeners were found to be predictors of social-emotional 

success. First grade academic success was not predicted based on academic or social-emotional 

screeners, although there was significant academic growth among students during their 

kindergarten year. Gender, race and family composition differences were found within both 

social-emotional and academic factors with White females generally scoring the highest. Lastly, 

significant differences were found between students who had previously been identified for 

special education and those who had not. While these findings support the continued use of 

screening assessments in both kindergarten and first grade, the development of best screening 

practices for identifying at-risk students remains an ongoing topic of research.    
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APPENDIX A 

 
DIRECTIONS FOR ADMINISTERING AND SCORING THE  
KINDERGARTEN READING READINESS ASSESSMENTS 

 
Circle Letter Assessment  
 
Timing: Administer stimulus items in 5-second intervals. Requires exactly 2 minutes 10 
seconds. 
 
Materials needed: Practice and Regular assessments sheets for each student, pencils for each 
student, digital timer 
 
1. Arrange students so that they can only see their own work. Tell students “You will be doing 

a fun activity for practice.”  
 

2. Distribute practice assessments. 
 

3. Say, “If you are ready look at me” (make sure all eyes are on you). Tell students, “Look at 

the picture on the left (point). When I tell you the name of the picture on this side of the 

page (point) you will find the letter over here (pointing) that the picture starts with. For 

example, the first picture is a ball. What letter would you look for in the boxes? B, 

that’s right. Continue this script for all three practice problems. Monitor for compliance and 

understanding. 

 

4. Collect practice assessments and distribute regular assessments. When you get your paper, 

write your name at the top and then put your pencils down so we can start together.” 
 
5. Prompt students, “Put your pencil down when you have finished writing your name on 

your paper so that we can all start together.” 
 
6. Say, “If you are ready look at me” (make sure all eyes are on you). Tell students, 

“Remember, look at the picture on the left (point). When I tell you the name of the 
picture on this side of the page (point) you will find the letter over here (pointing) that 
the picture starts with. Does anyone have any questions? Remember to find the letter 
that the picture starts with when I tell you the name of the picture.”  

 
7. State the name of each stimulus item in five-second intervals. State each object’s 
      name twice approximately 1-second apart. 

 

8. Five seconds after naming the last stimulus item, say “Put your pencils down and hold 
your papers up in the air so that we can pick them up.” Monitor for compliance. 
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Scoring:  
 
1. Count number of correctly answered items. Correct items consist of items for which  
      only the correct letter is circled. 
 
2. Count number of errors. Errors are defined as the wrong letter circled or more than one 

answer choice circled. 
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APPENDIX B 

 
 

DIRECTIONS FOR ADMINISTERING AND SCORING THE  
KINDERGARTEN READING READINESS PROBES 

 
Discrimination Assessment 
 
Timing: 1 minute 
 
Materials needed: Practice and regular assessment sheets for each student, pencils for each 
student, digital timer 
 

1. Arrange students so that they can only see their own work. Tell students “You will be 
doing a fun activity for practice.  

 
2. Distribute practice assessment sheets to each student.   

 

3. Say, “If you are ready look at me” (make sure all eyes are on you). Tell students, 

“Look at the items in the row (point). One of these things does not belong with the 

others. Your job is to find the one that is different or does not belong and then circle 

it. Let’s practice. The first row (point) has four letters. One of these letters is 

different. Which one is different or does not belong? That’s right! So you would 

circle the “B.” Let’s try the next one. Continue the script for all three practice 

problems. Monitor for understanding and compliance. 

 
4. Collect practice assessments and distribute regular assessments. When you get your 

paper, write your name at the top and then put your pencils down so we can start 
together.” 

 
5. Prompt students, “Put your pencil down when you have finished writing your name 

on your paper so that we can all start together.” 
 

6. Say, “If you are ready look at me” (make sure all eyes are on you). Tell students, 
“Remember, look at the items in the row (point). One of these things does not belong 
with the others. Your job is to find the one that is different or does not belong and 
then circle it. Does anyone have any questions?  

 
7.  Say, “I’ll tell you when to start and stop. It’s okay if you don’t finish your paper. Is 

everyone ready? On your mark, get set, start.” Begin the timer. Prompt students to 
turn the page if they finish the first page and continue working. If a student finishes all 
three pages before 1 minute has elapsed, give the student a fresh assessment and instruct 
the student to “keep working.” 

 
8. Do not assist or teach students the task during the timed assessment. Say only, “Do your 

best work” if students ask questions during the assessment. 
 

9. When the timer rings say, “Stop. Put your pencils down and hold your papers up in 

the air so we can pick them up.” Monitor to ensure that all papers are held up so that 

students cannot continue working. 
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Scoring:  
 
1.   Count number of correctly answered items. Correct items consist of items for which  
      only the correct answer is circled. 
 
2.   Count number of errors. Errors are defined as the wrong answer circled or more than one  
      answer choice circled. 
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APPENDIX C 
 

DIRECTIONS FOR ADMINISTERING AND SCORING THE  
KINDERGARTEN MATH READINESS PROBES 

 
Circle Number Assessment 
 
Timing: 1 minute 
 
Materials needed: Practice and regular assessment sheets for each student, pencils for each 
student, digital timer 
 

1. Arrange students so that they can only see their own work. Tell students “You will be 
doing a fun activity for practice.  

 
2. Distribute practice assessment sheets to each student.   

 

3. Say, “If you are ready look at me” (make sure all eyes are on you). Tell students, Look 

at the circles on the left (point). Your job is to count the circles here and circle the 

number that matches it on the right (pointing). Let’s do this one together (point). 

Let’s count these circles aloud (count with the students). How many circles are there? 

Four, that’s right! So what number are you going to circle over here? (point) That’s 

right circle the four! Continue the script for all three practice problems. Monitor for 

understanding and compliance. 

 
4. Collect practice assessments and distribute regular assessments. When you get your 

paper, write your name at the top and then put your pencils down so we can start 
together.” 

 
5. Prompt students, “Put your pencil down when you have finished writing your name 

on your paper so that we can all start together.” 
 

6. Say, “If you are ready look at me” (make sure all eyes are on you). Tell students, 
“Remember, Look at the circles on the left (point). Your job is to count the circles 
here and circle the number that matches it on the right (pointing). Does anyone have 
any questions?  
 

7. Say, “I’ll tell you when to start and stop. It’s okay if you don’t finish your paper. Is 
everyone ready? On your mark, get set, start.” Begin the timer. Prompt students to 
turn the page if they finish the first page and continue working. If a student finishes all 
three pages before 1 minute has elapsed, give the student a fresh assessment and instruct 
the student to “keep working.” 

 
8. Do not assist or teach students the task during the timed assessment. Say only, “Do your 

best work” if students ask questions during the assessment. 
 

9. When the timer rings say, “Stop. Put your pencils down and hold your papers up in 

the air so we can pick them up.” Monitor to ensure that all papers are held up so that 

students cannot continue working. 
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Scoring:  
 
1.  Count number of correctly answered items. Correct items consist of items for which  
      only the correct number is circled. 
 
2.  Count number of errors. Errors are defined as the wrong number circled or more than one  
     answer choice circled. 
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APPENDIX D 
 

DIRECTIONS FOR ADMINISTERING AND SCORING THE  
KINDERGARTEN MATH READINESS PROBES 

 
Write Number Assessment 
 
Timing: 1 minute. 
 
Materials needed: Practice and regular assessment sheets for each student, pencils for each 
student, digital timer 
 
1. Arrange students so that they can only see their own work. Tell students, “You will be doing 

a fun activity for practice.”  
 

2. Distribute practice assessments to each student 
 

3. “If you are ready look at me” (make sure all eyes are on you). Tell students, “Look at the 
circles on the left (point). Your job is to count the circles here and write that number in 
the box here (point). Let’s do the first one together. Let’s count these circles aloud. 
(Count with students). How many circles are there? Three, that’s right! Now, what 
number do you write in the box? Three, that’s right! Continue this script for all three 
practice problems. Monitor for compliance and understanding. 

 
4. Collect practice assessments and distribute regular assessments “When you get your paper, 

write your name at the top and then put your pencils down so we can start together.” 
 
5. Prompt students, “Put your pencil down when you have finished writing your name on 

your paper so that we can all start together.”  
 
6. “If you are ready look at me” (make sure all eyes are on you). Tell students, “Look at the 

circles on the left (point). Remember, your job is to count the circles here and write that 
number in the box here (point). Let’s do the first one together. Let’s count these circles 
aloud. (Count with students). How many circles are there? Three, that’s right! Now, 
what number do you write in the box? Three, that’s right! Do that and then put your 
pencils down so that we can all start together.” Monitor for compliance and 
understanding. If students continue working, remove their papers and give them a new one. 

 
7.  Say, “I’ll tell you when to start and stop. It’s okay if you don’t finish your paper. Is 

everyone ready? On your mark, get set, start.” Begin the timer. Prompt students to turn 
the page if they finish the first page and continue working. If a student finishes all three 
pages before 1 minute has elapsed, give the student a fresh assessment and instruct the 
student to “keep working.” 

 
8. Do not assist or teach students the task during the timed assessment. Say only, “Do your best 

work” if students ask questions during the assessment. 
 

9. When the timer rings say, “Stop. Put your pencils down and hold your papers up in the 

air so we can pick them up.” Monitor to ensure that all papers are held up so that students 

cannot continue working. 
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Scoring:  
1. Count number correct in one minute.  

2. Count number of errors. Errors are defined as more than one number written or the wrong 

number written. 

3. If the student does not attempt an item, it is not counted as an error. 

4. Reversals are not counted as errors.  A reversal is defined as the correct number written 

backwards. 
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APPENDIX E 

 
DIRECTIONS FOR ADMINISTERING AND SCORING THE  

KINDERGARTEN MATH READINESS PROBES 
 

Draw Circles Assessment 
 
Timing: 1 minute 
 
Materials needed: Practice and regular assessment sheets for each student, pencils for each 
student, digital timer 
  

1. Arrange students so that they can only see their own work. Tell students “You will be 
doing a fun activity for practice.  

 
2. Distribute practice assessment sheets to each student.   

 

3. Say, “If you are ready look at me” (make sure all eyes are on you). Tell students, 

“Look at the number in the box on the left (point). Your job is to draw the same 

number of circles in this blank (point). Let’s do this one together (point). What is the 

first number? Five, that’s right! Now how many circles are you going to draw in this 

blank? (point) Five, that’s right! Continue the script for all three practice problems. 

Monitor for understanding and compliance. 

 
4. Collect practice assessments and distribute regular assessments. When you get your 

paper, write your name at the top and then put your pencils down so we can start 
together.” 

 
5. Prompt students, “Put your pencil down when you have finished writing your name 

on your paper so that we can all start together.” 
 

6. Say, “If you are ready look at me” (make sure all eyes are on you). Tell students, 
“Remember, “Look at the number in the box on the left (point). Your job is to draw 
the same number of circles in this blank (point). Does anyone have any questions?  

 
7. Say, “I’ll tell you when to start and stop. It’s okay if you don’t finish your paper. Is 

everyone ready? On your mark, get set, start.” Begin the timer. Prompt students to 
turn the page if they finish the first page and continue working. If a student finishes all 
three pages before 1 minute has elapsed, give the student a fresh assessment and instruct 
the student to “keep working.” 

 
8. Do not assist or teach students the task during the timed assessment. Say only, “Do your 

best work” if students ask questions during the assessment. 
 

9. When the timer rings say, “Stop. Put your pencils down and hold your papers up in 

the air so we can pick them up.” Monitor to ensure that all papers are held up so that 

students cannot continue working. 
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Scoring:  
 
1.  Count number of correctly answered items. Correct items consist of items for which  
      only the correct number of circles has been drawn. 
 
2.  Count number of errors. Errors are defined as the wrong number of circles being drawn. 
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APPENDIX F 

 
DIRECTIONS FOR ADMINISTERING AND SCORING THE KINDERGARTEN 

WRITING READINESS PROBE 
 

Copy Letter Assessment  
 
Timing: 1 minute. 
 
Materials needed: Practice and regular assessment sheets for each student, pencils for each 
student, digital timer 
 

10. Arrange students so that they can only see their own work. Tell students, “You will be 
doing a fun activity for practice.”  

 
11. Distribute practice assessments to each student. 

 

12. “If you are ready look at me” (make sure all eyes are on you). Say, “Look at the letter 

in the box. When I say ‘start,’ you will copy the letter in the box underneath it 
(point). Look here (point). What letter is written in the top box? C that’s right! Your 

job would be to copy the same letter underneath it (demonstrate). Continue script for 

all three practice problems. Monitor for understanding and compliance.  

 
13. Collect practice assessments and distribute regular assessments. When you get your 

paper, write your name at the top and then put your pencils down so we can start 
together.” 

 
14. Prompt students, “Put your pencil down when you have finished writing your name 

on your paper so that we can all start together.”  
 

15.  “If you are ready look at me” (make sure all eyes are on you). Say, “Remember, look 
at the letter in the box. When I say ‘start,’ you will copy the letter in the box 
underneath it (point). Try to work quickly, but do your best work at the same time.” 
Monitor for compliance and understanding. If students continue working, remove their 
papers and give them a new one. 

 
16. Say, “I’ll tell you when to start and stop. It’s okay if you don’t finish your paper. Is 

everyone ready? On your mark, get set, start.” Begin the timer. Prompt students to 
turn the page if they finish the first page and continue working. If a student finishes all 
three pages before 1 minute has elapsed, give the student a fresh assessment and instruct 
the student to “keep working.” 

 
17. Do not assist or teach students the task during the timed assessment. Say only, “Do your 

best work” if students ask questions during the assessment. 
 

18. When the timer rings say, “Stop. Put your pencils down and hold your papers up in 

the air so we can pick them up.” Monitor to ensure that all papers are held up so that 

students cannot continue working. 
 
Scoring:  
1. Count number of items correct in one minute.  Items with exactly the correct answer choice  
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      circled are counted correct.  

2. Count number of errors. Items not answered are not counted as errors.  Errors are defined as 

      letters written improperly; as set by the following criteria: 
Specific Criteria: 
 *  Must be an exact replica of the letter (i.e., lowercase letters are counted as errors). 
 *  Reversals are not counted as errors. 
 *  More than a 45-degree rotation on the copied letter is counted as an error. 
 *  More than ¼ of an inch overhang on any letter is an error (e.g., T, Y). 

*  To be counted correct, the E must contain exactly 3 horizontal lines in addition to the  
                 other criteria. 

*  To be counted as correct, the F must contain exactly 2 horizontal lines in addition 
                 to the other criteria. 
 *  To be counted correct, the O must be closed with no more than ¼ inch overhang. 
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APPENDIX G 

 

INSTRUCTIONS FOR MATH FLUENCY ASSESSMENT 

 
1. Write the teacher’s name on the board. Say to Students: “Take out a sharpened pencil. I 

will be passing out a piece of paper face down. Please do not turn the paper face up 

until you are instructed to do so.” Insure that all students have a sharpened pencil and 

are ready to take part in the assessment. 

 

2. Tell Students as you point to the name on the board: “Please write your teacher’s name. 

If your homeroom teacher is different, then write your homeroom teacher’s name 

instead. Now write your first name and your last name on the paper.” Watch 

students to insure they are following the directions and successfully complete this task. 

 

3. Say “We are doing some math today. The problems will all be addition. When I say 

‘start,’ you may turn the page over and begin working. Work from the top of the 

page to the bottom. Try to work as many problems as you can. Don’t spend too 

much time on a problem you don’t know. Just go on to the next problem. Raise your 

hand now if you have a question.” 

 

4. Set timer: two minutes. Say “Start.” And THEN begin timer to allow students a moment 

to turn over paper. 

 

5. When the timer rings, say, “Stop working. Hold your papers in the air now please.” 

 

6. Circulate and collect all worksheet prior to exiting. 
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APPENDIX H 
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APPENDIX I 
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APPENDIX J 

 

KINDERGARTEN CIRCLE LETTER ASSESSMENT 
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APPENDIX K 

 

KINDERGARTEN DISCRIMINATION ASSESSMENT 
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APPENDIX L 

 

KINDERGARTENCIRCLE NUMBER ASSESSMENT 
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APPENDIX M 

 

KINDERGARTEN WRITE NUMBER ASSESSMENT 
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APPENDIX N  

 

KINDERGARTEN DRAW CIRCLES ASSESSMENT 
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APPENDIX O 

KINDERGARTEN WRITE LETTERS ASSESSMENT 
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APPENDIX P 

 

FIRST GRADE MATH FLUENCY CBM 
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APPENDIX Q 

 

FIRST GRADE MATH APPLICATIONS AND COMPUTATIONS CBM 
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APPENDIX R 

 

FIRST GRADE READING FLUENCY CBM 
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APPENDIX S 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



127 

 

 

APPENDIX T 
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APPENDIX U 

 

Demographic Information 

 

 

Child’s Name:________________     Child’s Date of Birth:____________________ 

 

 

Child’s Sex:__________________   

 

 

Child’s Race (circle one)    African American      White               Asian             

 

                                                  Hispanic                   Other 

 

 

 

 

Is your child currently receiving special education with an Individualized Education Plan (IEP)?          

                                                                                  (Circle one)    Yes              No     

 

 

 

Does your child live in with…  (Circle one)        One Parent                    Both Parents  

 

                                                                               Other              

                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


