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Background 
The purpose of this project was to measure the predictive validity of a screening system for 

academics and social behaviors, when the criterion variable is student achievement, among a 

sample of Australian elementary school students. Specific goals of the study included (a) 

comparing a brief criterion-referenced nomination system with more comprehensive teacher 

ratings and (b) gathering reliability and validity evidence for these screening instruments. To 

accomplish these goals, we developed an international partnership to advance the state of the art 

for early identification of social behavior and academic learning problems predictive of poor 

long-term achievement in Australia and the United States.  
 

Since the passage of the No Child Left Behind Act (U.S. Department of Education, 2001), the 

goal of identifying young students who are at-risk for academic failure has increased in 

importance. Screening is a time-efficient method of assessment that can help in this movement 

by identifying, at an early age, which individuals within a group are likely to have or to develop 

special needs. Unfortunately, there currently exists a void of screening instruments that 

incorporate both content specific academic skills and content general academic enablers, that are 

designed to identify students in the elementary grades who are at risk for early learning 

problems. This dearth of screening instruments also exists in Australia, in spite of a like desire to 

identify students with early learning and social behavior difficulties, before those difficulties 

become more severe and possibly develop into disabilities. One type of screening instrument that 

could fill this void would be a multi-tiered system that measures students’ early academic skills 

and academic enabling behaviors. Another type of instrument that could predict learning 

problems would be a teacher rating scale designed to measure students’ social behaviors and 

general academic competence.  
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Teachers have many opportunities to evaluate students; thus, unlike most achievement tests, their 

conclusions are based on repeated observations of a student’s performance conducted over a 

period of time (Gerber & Semmel, 1984). Researchers have shown that, despite some variability 

among individuals, teacher judgments are moderately to highly accurate in predicting students’ 

achievement on standardized tests  (e.g, Demaray & Elliott, 1998; Hoge & Coladarci, 1989; 

Hurwitz, Elliott, & Braden, 2007) and distinguishing between students with low or high 

academic performance (e.g., Gresham, Mac Millan, & Bocian, 1997). 

 

Recent research has documented meaningful and predictive relationships between children’s 

social behaviors and their long-term academic achievement. Specifically, Wentzel (1993) and 

Malecki and Elliott (2002) found (a) social skills tended to be positively related to academic 

achievement, (b) problem behaviors tended to be negatively related to academic achievement, 

and (c) social skills and problem behaviors tended to be statistically significant predictors of 

academic achievement. In a major longitudinal study, Caprara, Barbaranelli, Pastorelli, Bandura, 

and Zimbardo (2000) found that the social skills of 3
rd

 grade students strongly predicted their 

subsequent levels of academic achievement as measured by end-of-year tests in 8
th

 grade, even 

after controlling for variation in early academic achievement.  In the study by Capara and 

associates, the social skills of the 3
rd

 graders were actually better predictors of their 8
th

 grade 

achievement test results than their results on a similar test in 3
rd

 grade. In Australia, current work 

focuses on communication and literacy, and interpersonal, cognitive, and emotional development 

of children with additional needs. While the instruments have been extensively trialed and 

calibrated, the work linking the Australian scales to achievement data is incomplete at this time 

(Coles-Janess & Griffin, 2009; Roberts & Griffin, 2009: Woods & Griffin, 2008). 

 

Collectively, researchers’ findings have resulted in social skills being characterized as a key 

academic enabler (DiPerna & Elliott, 1999) that can have long term effects on both social and 

academic performance. In other words, when students are socially skilled, they are more 

successful in classrooms where they need to attend, listen, work with others, ask questions, and 

respect others’ views.  Spending time to teach and improve students’ fundamental social skills is 

an important instructional activity in a school environment where groups of students are 

expected to learn from teachers and peers and time is limited.  As social skills improve, student 

engagement and learning also benefit!  

 

While the use of a full rating scale to measure a student’s social skills and predict future 

achievement would be more comprehensive, it would also be time intensive compared to a 

screening system that is used with an entire classroom. The current study is designed to compare 

the predictive validity of a new screening system (the Social Skills Improvement System - 

Performance Screening Guides, Elliott & Gresham, 2007) with the predictive validity of a new 

rating scale (the Social Skills Improvement System - Rating Scales, Gresham & Elliott, 2007), 

when the criterion measure is performance on end-of-year  achievement tests. Both of these new 

tools are parts of the second generation of the Social Skills Rating System (SSRS; Gresham & 

Elliott, 1990). 
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Research Design 

 

Participants 
 Teachers (n = 30) implemented the Social Skills Improvement System - Performance Screening 

Guides (Elliott & Gresham, 2007; henceforth called the Screening Guides) in 30 classrooms (10 

each at the 2
nd

, 3
rd

, and 5
th

 grade levels), including approximately 536 students. This process took 

approximately 25 minutes per classroom. Upon completion of the Screening Guides, teachers 

rated a subsample (n =178) of students using the entire Social Skills Improvement System - 

Rating Scales (Gresham & Elliott, 2007; henceforth called the Rating Scales). Each teacher 

provided a comprehensive rating of 6 students, spending 12 to 15 minutes per child. This 

subsample was obtained via stratified random sampling to attain equal numbers of students by 

gender and performance level (high, medium, and low). Both the Screening Guides for all 

students and the Rating Scales for a subsample were completed during the first two months of 

the Australian school year. Results from academic achievement proficiency tests were collected 

as a criterion variable at the end of the school year for all students. 
 

Instruments 
The Screening Guides measure preschool through early middle school students' skills against 

grade-level expectations in four performance areas: Reading, Mathematics, Motivation to Learn, 

and Prosocial Skills.  Each of the performance area guides is a criterion-referenced, behaviorally-

anchored, multi-level performance descriptor that summarizes several weeks of teachers' 

observations and interactions with students in their classrooms. An examination of the Prosocial 

Behavior performance descriptor (see Figure 1) reveals that each of its five levels is comprised 

of a set of three specific social skills, modified by a statement concerning quality or frequency 

with which the collection of skills is exhibited. In general, higher frequencies of a behavior or 

competency with a skill are associated with higher levels of performance for the descriptor. 

Teachers are asked to choose the performance level that best represents each of their students' 

current levels of functioning in a given performance area.  The result for each of the performance 

area guides is a performance rating ranging from a low of 1 to a high of 5 that has implications 

for the importance and type of instructional intervention needed. Students earning a performance 

rating of 1 (red band) in a skill area are considered in need of direct and remedial instructional 

actions. Students earning a 2 or 3 (yellow band) require "caution" and additional instruction, 

teacher attention, and monitoring to ensure that they more consistently use their skills. Students 

earning 4 or 5 (green band) in each content area are not identified for additional attention.  
 

Initial findings on the reliability and utility of the Performance Guides were positive. Test-retest 

reliability estimates ranged from r = .68 to r = .74 across skill areas, and inter-observer reliability 

estimates ranged from r = .55 to r = .68 across skill areas. Teachers who used the Performance 

Guides as part of a field test study almost unanimously agreed that the instructions were clear 

and easy; information was sufficient; definitions of skill domains were useful; descriptors were 

clear, referred to useful behaviors, and helped sort students into levels; colors and numbers were 

helpful; and guides were easy to use. 
 

The Rating Scales are the second generation of the Social Skills Rating System (SSRS; 

Gresham & Elliott, 1990), a popular and highly researched multi-rater (teacher, parent, 

student) measure of students’ social skills. In this study, only the teacher rating scale was used. 

Initial arguments for the reliability and validity of the Rating Scales are based on their 
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foundation in the SSRS. The Rating Scales provide scores based on United States national 

norms for Prosocial Skills, Problem Behaviors, and Academic Competence. The SSiS - Rating 

Scales provide a well-rounded picture of children's social behaviors, as well as a brief 

assessment of academic competence, using nationally (USA) standardized behavior rating 

scales. Substantial psychometric evidence for the validity of the SSiS-Rating Scales' scores is 

documented in its Technical Manual (Gresham & Elliott, 2009). 

 

Figure 1.  SSiS Performance Screening Guide criterion-referenced scale for prosocial skills. 

 

 
 

The achievement tests included a statewide Year 2 Diagnostic Net that assessed development 

in literacy and numeracy for children in Year 2 in Queensland, while students in Years 3 and 5 

completed tests as part of the national program of literacy and numeracy assessment 

(NAPLAN), utilized nationally for the first time in 2008. 
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The Year 2 Diagnostic Net is a four-step process (viz., mapping, validation, moderation, 

intervention) that identifies children who are experiencing difficulties in literacy and 

numeracy, and then provides additional support. For this study, data on the first three steps 

were gathered. First, we gathered teacher judgments based on teachers’ observations and 

mapping of children's progress using developmental continua for literacy and numeracy. 

Through the Year 2 Diagnostic Net process, teachers monitor children's progress on up to 25 

indicators in each of the domains of Reading, Writing and Number. To monitor a child's 

progress, teachers used milestones, or key indicators, of literacy and numeracy development. 

These indicators of development provided teachers with a framework for observing the literacy 

and numeracy achievements of children, for them to make judgments about levels of 

achievement from Phase A up to Phase D. Second, children who required intervention (i.e., 

netted), were identified through achievement against specifically designed validation tasks or 

key indicators. While data on phases of achievement was collected statewide for each child, 

the number of students netted is generally regarded as a more discriminating factor. Some 

students for whom English was a second language (ESL), or with identified disabilities were 

exempted from the validation tasks by the classroom teacher, in consultation with parents, the 

principal, and relevant support personnel. In this study, data on achievement in terms of phases 

for non-exempted students was gathered, as well as data on those students who were netted. 
 

The Year 3 and Year 5 national tests of literacy assessed language conventions (spelling, 

grammar, and punctuation), writing (knowledge and control of written language), and reading 

(comprehension). In numeracy, the content areas assessed were number, measurement, chance 

and data, space, algebra, function, and pattern. Students were to develop a range of important 

skills and strategies before taking the tests. Resources to help students develop these skills 

were made available, and teachers were also able to use the preparation materials from 

previous state tests to familiarize students with the types of questions and response formats on 

the tests. Students were then tested in their own schools in mid May. 
 

National data was collected, marked, and then analysed to provide comparative data showing the 

performance of each State, and to determine national achievement scales, national means, and 

achievement of the middle 60 percent, for each domain of Reading, Writing, Spelling, Grammar 

and Punctuation, and Numeracy. The national achievement scales each span Years 3, 5, 7, and 9. 

The skills and understandings assessed in each domain from Year 3 to Year 9 were mapped onto 

achievement scales with scores that range from 0 to 1000 (Ministerial Council on Education, 

Employment, Training and Youth Affairs, 2008). Students were located on a single national 

scale for each domain, and achievement could be assessed against National and State means, and 

national minimum standards. Specific scale scores determined cut-offs for achievement bands 

from 1 to 10 for each domain. Reporting scales were constructed so that any given scaled score 

represents the same level of achievement over time, enabling monitoring of student achievement 

as students advance through year levels. Later in the year schools and students received 

statements of performance in relation to the national minimum standards and the number and 

percentage of children not reaching national benchmarks. While decisions regarding intervention 

varied across states, regions and schools, the decision is clear if the student achieves a level that 

is identified as below the national minimum standard. In this study, scaled scores were gathered 

for each student in Years 3 and Years 5 for each of the five domains. The means and standard 

deviations for Queensland compared to National means and standard deviations for each domain 

can be found in the full report (MCEETYA, 2008). 
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Data Analysis 
The data collected from the Screening Guides, Rating Scales, and achievement tests were 

analyzed within a multifaceted framework for evaluating reliability and validity. The reliability 

of the Rating Scales was characterized via coefficient alpha at the subscale level. The validity 

of these two measures was also examined with regard to their concurrent relationship with 

each other, as well as with regard to their predictive relationship with academic achievement. 

A full correlation matrix is reported with the highest correlations expected among the most 

highly related areas and subscales (i.e., Motivation to Learn and Prosocial Skills on the 

Screening Guides with Prosocial Skills on the Rating Scales, Reading and Mathematics on the 

Screening Guides with Academic Competence on the Rating Scales) of each measure.  The 

validity of the Screening Guides and the Rating Scales for predicting academic achievement 

was characterized within a conditional probability framework and by multiple regression 

analyses to determine the best combination of scores to predict each content area. Exploratory 

analyses were also conducted to determine the appropriate cut score for identifying students at-

risk for academic difficulties using the Academic Competence subscale. 
 

Results & Discussion 
 

Evidence Based on Reliability and Internal Structure 
The various subscales of the SSiS Rating Scale and the SSiS Performance Screening Guides 

correlated very much as expected. Correlations were calculated among SSIS scores as an 

indicator of the relationships among the constructs measure by each. On the Screening Guides, 

correlations in the very strong range were found between Reading and Mathematics and between 

Motivation and Prosocial Skills. Correlations in this range reflect constructs that overlap to a 

high degree, sharing more than 50% of variance, so it is sensible that the two academic scores 

and that the two social behavior scores both share correlations in this range. Correlations in the 

large range were found for all correlations across areas (i.e., one academic score and one social 

behavior score). Correlations in this range reflect constructs that are related but distinct, sharing 

between 25% and 50% of variance. Table 1 is the correlation matrix of scores from the SSiS. 
 

Table 1. Correlation Matrix of SSiS Scores. 
 

 Performance Screening Guides Rating Scales 

 Reading Math Motivation Prosocial 

Skills 

Social 

Skills 

Problem Academic 

Competence 

Performance Screening Guides 

Reading --       

Math .72 --      

Motivation .66 .69 --     

Prosocial 

Skills 

.53 .54 .73 --    

Rating Scales 

Social Skills .45 .49 .65 .74 --   

Problem -.46 -.54 -.65 -.69 -.74 --  

Academic 

Competence 

.82 .79 .72 .62 .53 -.55 -- 



Kettler, Elliott, Davies, & Griffin / AERA 2009 / San Diego, CA 7 

Internal consistencies for the Social Skills (r = .97), Problem Behaviors (r = .96), and Academic 

Competence (r = .97) scales were all very high, indicative of reliable scores. Among these scales, 

Social Skills and Problem Behavior shared a very large negative correlation, Social Skills and 

Academic Competence shared a large correlation, and Problem Behavior and Academic 

Competence shared a large negative correlation. Problem Behavior scores varied in the opposite 

direction of all other scores on both scales, and all negative correlations among SSiS scores 

involved Problem Behavior, as would be expected. 
 

The correlations between Performance Guide scores and Rating Scale scores varied, with 

measures within the areas of academics and social behavior again sharing greater correlations 

with each other, compared to correlations across areas. Academic Competence correlated more 

highly with the Screening Guides than did either of the other subscales. Academic competence 

shared very large correlations with Reading, Mathematics, and Motivation to Learn, as well as a 

large correlation with Prosocial Skills. The correlation between Social Skills and Prosocial Skills 

was in the very large range, and the correlation between Social Skills and Motivation to Learn 

was in the large range. Correlations between Social Skills and Reading and Mathematics were in 

the medium range, sharing less than 25% of variance, indicative of constructs that are only 

moderately related. A very similar pattern was apparent between Problem Behaviors and the 

scores from the Screening Guides, except that all of the correlations were negative. 
 

Collectively, these findings indicate that the constructs reflected by all of these scores are related 

to some degree, but that the relationships were stronger within areas (academic versus social 

behavior) than between areas. The correlations between academic scores and social behavior 

scores were all similar in magnitude to the correlation (r = .57) reported by Caprara et al. (2000). 

The magnitudes and directions of these correlations reflected expectations based on the 

standardization sample. These findings indicate the various parts of the SSiS "fit together" as 

intended. Ultimately, evidence for the value of a screening system must reach beyond the 

internal structure to how well it predicts future outcomes, the issue considered next. 
 

Evidence Based on Predictive Validity 
Some scores from the SSiS were found to be predictive of academic outcomes, but more 

information would be necessary prior to making high stakes decisions. Because the Screening 

Guides were published with decision rules for determining the need for additional attention (i.e., 

red or yellow bands versus green band), and the achievement tests for third and fifth grade 

students have cut scores indicative of meeting the minimal standard, the relationship between 

these scores was evaluated using a conditional probability framework. Comparable categorical 

data was not available for second-grade students (n = 192), so that sample was excluded from 

these analyses. (Note, the second-grade students were given a different end-of-year achievement; 

the examination of the predictive value of the SSiS for this test is underway as a separate study.) 

In addition, the SSiS as a longitudinal screening instrument for achievement outcomes of these 

second graders will be study when these students become third graders with a second wave of 

achievement data.) Also, because the Screening Guides are intended to be used as a broadband 

screening system encompassing academic and social behavioral areas, all students who were 

rated in the red band (Level 1) or the yellow band (Levels 2 or 3) in any of the four content areas 

were coded as at-risk. All students who failed to reach the minimal standard in Reading, Writing, 

or Numeracy were likewise categorized as Below Minimal. Table 2 depicts the conditional 

probability framework for prediction of achievement test status by the Screening Guides. 
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Table 2. Performance Screening Guides Prediction of Achievement Tests for 3
rd

 and 5
th

 Grades 

 

 Achievement Tests  

Screening Guides Below Minimal At or Above Minimal Total 

At-risk 37 170 207 

Not At-risk 2 135 137 

Total 39 305 344 
 

As a predictor of achievement test performance, the Screening Guides yielded high sensitivity 

(37 / 39 = .95), indicating that a large proportion of students who actually were Below Minimal 

were correctly identified. The Screening Guides also had high negative predictive value (135 / 

137 = .99), indicating that a large proportion of the students who were identified as Not At-Risk 

ultimately performed At or Above Minimal. The Screening Guides had low values for specificity 

(135 / 305 = .44) and positive predictive value (37 / 170 = .18). The low specificity rate indicates 

that a high proportion of students who were At or Above Minimal were incorrectly identified as 

At-risk, and the low positive predictive value indicates that a high proportion of students who 

were identified as At-risk actually scored At or Above Minimal. The hit rate (proportion correct) 

was .50 and the base rate (proportion with Below Minimal status) was .11.  
 

This profile of conditional probability indices is appropriate for a screening system linked to 

consequences that are much more costly for a false negative than for a false positive. Examples 

of such situations include screening systems that are used as the first of a multi-step process or to 

select students for a low-cost intervention, with additional assessment necessary before 

implementing a more costly intervention. Measures such as the Screening Guides that are used to 

make decisions by converting interval level data to dichotomous data can be adjusted by 

changing the rules (e.g., by defining at-risk status as red band only, rather than red band or 

yellow band), but changes to the cut score that increase some of the conditional probability 

indices typically decrease other indices. The hit rate in this case reflects a highly sensitive 

instrument used in a sample that has a low base rate, and this index is less informative than the 

others (i.e., sensitivity, specificity, positive predictive value, and negative predictive value). 
 

Because the Rating Scales scores do not have predetermined decision rules for predicting 

academic competence, they were entered into a stepwise regression along with the Screening 

Guides scores, to determine the best combination of variables for predicting achievement in each 

content area. The stepwise regression involved entering the most predictive variable at each step 

based on significant improvement to the equation, and also evaluating variables for removal 

based on unique contribution within the equation. In these six analyses, one for each of three 

content areas at each of two grade levels, no variables met the criteria to be removed after being 

entered. The analysis was also designed to consider the scores in blocks, with the first block 

including all Screening Guides scores and the second block including all Rating Scales scores, to 

reflect likely practice and the relative cost for obtaining each type of score. Third-grade and fifth- 

grade samples were analyzed separately to eliminate expected group score differences based on 

grade, age, or developmental level. Table 3 shows the variables included in each equation and 

the percentage of variance explained (R
2
). 
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Table 3. SSiS Score Prediction of Achievement Levels by Grade and Content Area 

 

Content Area SSiS PSG 

Scores Entered (First Block) 

R
2
 SSiS Rating Scale 

Scores Entered (Second Block) 

R
2
 

Third Grade 

Reading Reading .47 Social Skills .51 

Writing Motivation to Learn .21 Problem Behavior, Social Skills .36 

Numeracy Mathematics, Prosocial Skills .29 (none) .29 

Fifth Grade 

Reading Reading, Mathematics .59 Academic Competence .63 

Writing Reading .45 (none) .45 

Numeracy Mathematics .54 Academic Competence .61 
 

Scores from the SSiS explained more variance at the fifth-grade level than at the third-grade 

level. At both grade levels, Reading from the Screening Guides was the first predictor selected 

for Reading on the achievement test, and Mathematics from the Screening Guides was the first 

predictor selected for Mathematics on the achievement test. Prediction of writing achievement 

differed by grade, with Motivation to Learn selected first at the third-grade level, and with 

Reading selected first at the fifth-grade level. This pattern of social behavior being more 

predictive of academics at the third grade level also held true in the second block; Social Skills 

and Problem Behavior added to prediction of achievement at the third-grade level, but only 

Academic competence added to prediction at the fifth-grade level. In two of the six analyses, no 

scores from the second block added enough explained variance to be entered, and in two others 

the second block only explained a small percentage of additional variance (5% or less). 
 

Evidence for the predictive validity of the SSiS indicates that most of the necessary data for low 

stakes decision-making is available from the Screening Guides, which are highly sensitive to 

Below Minimal scores on achievement tests. These findings are impressive based on the interval 

between measures, with the Screening Guides having been completed during the first couple 

months of the year, and the achievement testing taking place in May of that year. The Rating 

Scales, which take longer to administer to individual students, do not explain a great degree of 

variance beyond that which is explained by the Screening Guides. One exception to this finding 

might be the 7 item Academic Competence Scale, whose predictive validity among fifth-grade 

students is explored next. 
 

Exploratory Decision-Making Analyses 
Exploratory analyses indicated that some cut scores from the Academic Competence subscale are 

appropriate for identifying fifth-grade students performing Below the Minimum. Receiver 

Operating Characteristic (ROC) curve analysis is a method that can be used with dichotomous 

screening data to determine which cut score from a range is most appropriate. In ROC curve 

analyses, the sensitivity of a classifier across a range of potential cut scores is plotted against the 

false positive rate (the proportion of all persons who truly do not have a problem who are 

incorrectly identified by a screening system) at each score. The analysis is helpful for 

determining how well the classifier predicts the outcome variable across a range of scores, as 

well as for selecting the appropriate cut score for a specific purpose and sample.  
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The curve for Academic Competence predicting achievement was well above the diagonal, 

indicating that a number of cut scores might be appropriate, depending on the educational 

environment and decisions being made. The area under the curve was .93, indicating the 

likelihood that a randomly selected student performing At or Above the Minimum would have a 

higher score on the Academic Competence subscale, compared to the score of a randomly 

selected student performing Below Minimal. The difference between sensitivity (.91) and false 

positive rate (.14; 1 – specificity) was maximized in this sample at a cut score of 84, with those 

scoring below this value predicted to score Below Minimal in at least one content area of the 

achievement test. Figure 2 depicts the ROC curve for Academic Competence predicting achievement. 
 

Figure 2. ROC Curve of Academic Competence predicting achievement 

 
Conclusions 
The current findings indicate that the SSiS is an appropriate instrument for measuring social 

skills and related constructs, as well as for low stakes screening for academic problems, among a 

sample of Australian elementary school students. The various items, guides, and subscales from 

the SSiS fit together in much the same way with the Australian sample as they did with the 

national standardization sample from the United States. These results reinforce the findings from 

Caprara et al. (2000), indicating that academic skills and social behavior are related constructs, 

and are particularly intertwined at lower grade levels. This relationship provides a rationale for 

using a brief measure of both academic skills and social behavior to predict academic 

achievement. Conditional probability indices based on the Screening Guides as predictors of 

achievement outcomes are also supportive of this practice. One precaution with these findings is 

that they represent an instrument with high sensitivity but low specificity, so that over-

identification is a risk, and additional measures should be used before assignment to a costly 

intervention. At the higher elementary grades a brief rating scale on academic competence may 

add to this predictive validity, and result in a system with greater specificity, but findings in this 

area are preliminary and need to be replicated with a pre-determined cut score. Collectively, 

these findings indicate that the SSiS is an appropriate measurement instrument for use in an 

Australian sample of elementary students, and may provide the basis for a new broadband 

academic screening system. The research reported in this study continues for another year and 

provides the opportunity for refinements and more predictive evidence over multiple years. 
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