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Abstract 

 

In this study, we examined the relationship between self-reported adolescent perceptions of 

school climate and extant high school academic and behavioral data; specifically grade point 

average, attendance, tardies, and office discipline referrals, using a Multiple Indicators Multiple 

Causes (MIMIC) model on a sample of high school students (n = 5039) with and without 

disabilities. Findings show evidence of a robust Adolescent Behavioral Index when controlled 

for disability status as those with disabilities are expected to have lower index scores. 

Implications for research and practice are focused on the Adolescent Behavioral Index as a 

mechanism for systematic data collection that may underlie early warning systems in high 

schools specifically when designing college and career readiness interventions for adolescents 

and when identifying students who may be at risk for disengagement. 

 Keywords: early warning system, high school, behavioral indicators, multiple-indicator 

multiple-causes model, school climate, special education 
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The Adolescent Behavioral Index: Identifying Students at Risk for Disengagement in High 

School 

School climate initiatives emphasize the importance of healthy learning environments 

(e.g., Federal School Climate Transformation Grants, United States Department of Education, 

2014). Advances in measuring school climate perceptions help to clarify the importance of 

school engagement among adolescents (White et al., 2014) and proposed frameworks of college 

and career readiness include aspects of school climate perceptions and behavioral engagement 

(Lombardi et al., 2018; Morningstar et al., 2017). Behavioral indicators based on attendance and 

discipline tend to be used to identify students at-risk for disengagement and in need of more 

intensive behavioral supports (e.g., McIntosh & Goodman, 2016); yet, established early warning 

systems include few, if any, behavioral indicators (e.g., Davis et al., 2019; Mac Iver et al., 2019). 

Combining behavioral indicators along with school climate perceptions may be a promising and 

useful screening mechanism to identify adolescents at risk for disengagement, academic failure, 

and dropout, and ultimately better promote and support college and career readiness.  

The purpose of this study was to construct a measurement model of self-reported 

perceptions of school climate and extant high school academic and behavioral data for 

adolescents with and without disabilities. The current study is unique in that a Multiple Indicator 

Multiple Causes (MIMIC) model was tested to generate an index score, which we henceforth 

refer to as the Adolescent Behavioral Index. Formation and validation of such an index may 

advance school climate and college and career readiness intervention efforts concurrently, and 

ultimately inform early warning systems in high schools. While there is scant research on 

modeling academic, behavioral, and perception data together, the literature base is rich in each of 

these areas individually.  
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School Climate 

Measuring adolescent perceptions about the fairness of school rules, their own safety 

while at school, as well as how they feel about teachers and administrators in the building is the 

focus of school climate instruments (e.g., Bradshaw et al., 2014; Fan et al., 2011; O’Malley et 

al., 2015; White et al., 2014).  Further, evidence suggest these perceptions decline at the 

secondary level (Jones & Shindler, 2016), even though positive perceptions of school climate are 

related to improved academic performance (Goddard et al., 2015; Jones & Shindler, 2016; 

McIntosh & Goodman, 2016).  

Among established school climate measures, little is known about the inclusion of 

students with disabilities in school-wide efforts to measure school climate as well as the 

functioning of these measures across student subgroups. In fact, disability category is rarely 

reported as a study sample characteristic, and in some cases certain students were intentionally 

excluded from school climate studies based on their disability category (Cornell et al., 2016). 

More recently, adolescents with and without disabilities were the focus of a construct validity 

study (Rifenbark et al., 2021), where a widely-used school climate measure was examined for 

measurement invariance as well as the relationship to achievement for adolescents with and 

without disabilities. This study was particularly notable in that measurement invariance on the 

basis of disability was established for a widely-used school climate measure, yet, no extant 

school behavioral data were considered.  

Attendance 

Students must be present in school in order to engage in and be exposed to learning 

opportunities. Poor school attendance is a significant contributor to negative outcomes for 

students overall (Balfanz, 2016) and specifically related to student perceptions of poor school 
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climate (Van Eck et al., 2017), poor academic performance (Baker et al., 2001; Balfanz & 

Byrnes, 2012; Feldman et al., 2014), behavioral difficulties (Feldman et al., 2014; McIntosh et 

al., 2010), and high school dropout rates (Balfanz & Byrnes, 2012; Henry et al., 2012; Neild & 

Balfanz, 2006; Rumberger & Lim, 2008). Poor attendance is also linked to challenges outside of 

school including increased juvenile crime (Baker et al., 2001), as well as adult substance abuse, 

criminal activity, and mental and physical health concerns (Baker et al., 2001; Henry et al., 2012; 

Rumberger & Lim, 2008).  

High absenteeism is a sign of disengagement and potential dropout. Dropping out of 

school has serious negative outcomes for youth, including an increased likelihood of being 

unemployed, underemployed, and dependent on welfare (Belfield & Levin, 2007). Youth with 

disabilities who drop out are much more likely to have been arrested, stopped by police, or 

incarcerated (Sanford et al., 2011). The types of jobs, salary, and opportunities for career 

advancements among youth with disabilities has been reported as lower than among those who 

graduated (Trainor et al., 2013). Clearly, youth with disabilities who drop out of school are at a 

distinct disadvantage as they strive for independence and self-sufficiency in adulthood. Thus, 

efforts to improve attendance rates and intervene cases of high absenteeism can be critical for 

schoolwide dropout prevention efforts, and adolescents with disabilities may be more in need of 

intensive supports in this area.  

Tardiness 

Tardiness is associated with decreased academic performance for both individuals who 

are frequently tardy (Summers & Wolfe, 1977) and for students in classes with high rates of 

tardiness (Gottfried, 2014). Most studies examining the effects of missing class time on school 

outcomes focus on absences and fail to account for the missed class time associated with 
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tardiness (Gottfried, 2009; Gottfried, 2014). Even so, tardiness is a growing area of the literature 

and has only recently been included in large-scale statistical modeling efforts in educational 

research partly due to availability and access. Despite the limited research on the effects of 

tardiness, it is a documented source of concern (Gottfried, 2014) and the subject of intervention 

research (Caldarella et al., 2011; Johnson-Gros et al., 2008).  

Office Discipline Referrals 

 Office Discipline Referrals (ODR) are defined as the documentation of an observed 

school rule violation (Irvin et al., 2006) and are important behavioral indicators. Improvements 

in behavior, as measured by ODR rates, are associated with improved academic outcomes for 

students with (Sanford & Horner, 2013) and without disabilities (Algozzine et al., 2011); 

whereas high rates of problem behavior are associated with increased dropout rates (Sweeten, 

2006) as well as closely related to academic difficulty (McIntosh, Flannery et al., 2008).  

 For individual students, ODRs have been a) combined with other data sources to identify 

the function of a student’s behavior (March & Horner, 2002; McIntosh, Brown et al., 2008; 

McIntosh, Horner et al., 2008), b) used to assess intervention effectiveness (McIntosh et al., 

2009; Todd et al., 2008), and c) used as a behavioral screener (Hawken et al., 2008). Concerns 

have been raised about the use of ODRs as a valid indicator of problem behaviors given the 

variability in referral systems across schools and the subjectivity of the discipline process (Irvin 

et al., 2004; Skiba et al., 2014). However, other findings indicate that ODRs are moderately valid 

indicators of student behavior and useful for both research and applied practice (Pas et al., 2011), 

and ODRs received early in the school year are moderately predictive of the school year total 

(McIntosh et al., 2010). 

Achievement 
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In a recent literature synthesis, Welch and colleagues (2017) named grade point average 

(GPA) as one of several critical academic indicators that has substantial predictive validity of 

later adult outcomes such as college persistence and completion. GPA is typically used as a 

measure of academic progress relevant to college and career readiness rather than statewide 

achievement test scores or college admissions exams (American Institutes for Research, 2014) 

and evidence shows GPA is a stronger predictor of postsecondary achievement (Allensworth & 

Clark, 2020; Geiser & Santelices, 2007; Hodara & Lewis, 2017).  GPA is also one of several 

indicators typically used in early warning systems (Allensworth & Easton, 2007), which is 

considered an evidence-based practice to support college and career readiness in high school 

(American Institutes for Research, 2017).   

 Combined, the aforementioned variables- attendance, tardies, ODRs- have strong support 

in the literature of important indicators to consider when using extant school data to identify 

students at-risk for disengagement and in need of more intensive behavioral supports. However, 

these indicators tend to be examined separately. Furthermore, only attendance has been used in 

early warning systems (Allensworth & Easton, 2007) and prior research demonstrating 

effectiveness did not include tardies or ODRs (Davis et al., 2019; Mac Iver et al., 2019). 

Combining these indicators along with school climate perceptions and achievement may be a 

promising and useful screening mechanism to identify students at risk for disengagement, 

academic failure, and dropout. As such, in the current study we leveraged various data sources 

by incorporating school climate perceptions and the observed variables of attendance, tardies, 

GPA, and ODRs to create the Adolescent Behavioral Index. Specifically, we addressed the 

research questions: (a) Can we adequately model adolescent school climate perceptions and 
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extant school data using a MIMIC approach? and (b) do adolescents with and without disabilities 

differ in their index scores? 

Method 

Participants 

Participants were adolescents in grades 9-12 at 13 high schools in a Midwestern state. 

Table 1 shows detailed sample characteristics. Students with (n = 784) and without (n = 4253) 

disabilities were included in the sample. Of the students with disabilities, the majority of them 

fell into either the Learning Disability (44%) or Other Health Impairment (36%) categories. 

Compared to the national average (National Center for Education Statistics, 2014), this sample 

included a high percentage of African American students overall (41% in sample, 15.7% 

nationally) and within special education (49% in sample, 15.3% nationally). In this study, we 

intentionally grouped all students with disabilities together in order to better understand how 

students who receive special education services compare with their peers in general education 

with regard to index scores.  

Procedures 

We recruited participating schools through existing relationships with technical 

assistance providers connected with the National Technical Assistance Center for Positive 

Behavioral Interventions and Supports (PBIS). Interested administrators followed up with 

researchers to volunteer for the study and signed a data access agreement to release specified 

school data. Students took the survey using the online survey program Qualtrics on school-based 

computers. An administration window for data collection was determined between the 

researchers and school partners. School administrators determined time of day and class 

period(s) in which to administer the survey, and they were asked to ensure that all students were 
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given the opportunity to take the survey. Students were asked to enter their school-issued 

identification numbers at the beginning of the survey. After survey administration, we matched 

student responses with extant school data using the identification numbers. All study protocols 

were approved by the institutional review board for the protection of human subjects.  

Measures 

We collected student response data and observed variables from school data sources. 

Table 2 shows descriptive statistics on all study variables. 

Georgia Brief School Climate Inventory 

The Georgia Brief Scale (GBS; White et al., 2014) measures student perceptions of 

school climate and contains 9 ordinal response items each containing four response levels (e.g., 

(1) strongly disagree; (2) somewhat disagree; (3) somewhat agree; (4) strongly agree). The GBS 

is a unidimensional school climate measure intended to be brief in order for ease of 

administration and to measure change over time (White et al., 2014). Although brief, the one-

factor measure purports to produce a global score of school climate that maps onto teaching and 

learning, relationships, and safety. While first developed for the state of Georgia, the GBS is 

nationally endorsed by the PBIS Center, has been used in more than 100 high schools in 19 states 

(La Salle et al., 2018), and functions similarly for students with and without disabilities 

(Rifenbark et al., 2021). In the current sample consisting of students in grades 9-12, the internal 

consistency was estimated to be 0.87 (95% C.I.: 0.86, 0.87) for the full sample, 0.88 (95% C.I.: 

0.86, 0.89) for those with disabilities, and 0.87 (95% C.I.: 0.86, 0.87) for those without 

disabilities. 

Disability Status 
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“Disability” was defined as those students who have an Individualized Education 

Program (IEP) and receive special education services. We gathered student disability status 

(Yes/No) using school extant data records. Students were coded as a “Yes” if they had a current 

IEP. Students with disabilities were the reference category. 

Cumulative Grade Point Average 

Cumulative grade point average (GPA) was gathered from student records and was 

recorded on a scale ranging from 0.0 = “F” to 4.0 = “A.” For the current sample, the mean 

estimate for GPA was 2.21 with a standard deviation of 0.92.  

Attendance 

Attendance (ABSENT) was gathered from school extant data as the number of full days a 

given student was absent in the school year. 

Office Discipline Referrals 

Office discipline referrals (ODRs) were gathered from school extant data and represented 

the number of times a given student was sent to the office due to problem behavior. 

Tardy 

Tardy data were gathered from school records and represent the number of times a 

student was late to class.  

Data Analysis 

To investigate the relationship between School Climate and extant school data (e.g., 

ODRs) we estimated a structural equation model that incorporated both causal-indicators and 

effect-indicators. Broadly speaking, observed variables commonly utilized in measurement 

models are effect-indicators, causal-indicators, and covariates (Bollen & Bauldry, 2011).  Before 
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formally introducing the latent variable model, we briefly discuss these different types of 

observed variables to provide a rationale for our approach to modeling. 

Covariates are observed variables that, if omitted, result in bias. In the context of our 

study, disability status is an important covariate to include. Specifically, disability status is not a 

cause nor is it an effect of the intended construct, rather inferences must be adjusted based on 

disability status. Causal- and Effect-Indicators both result in a latent variable, and for this reason 

the distinction between effect-indicators and causal-indicators is not straightforward. Although. 

there is no absolute certainty whether observed variables should be treated as causal-indicators or 

effect-indicators, Bollen and Bauldry (2011) suggest theoretical and empirical methods to help 

decipher their nature. The definition or meaning of a latent variable that is properly modeled with 

effect-indicators will be similar to that of a latent variable estimated with a reduced set of effect 

indicators – this is the assumption of interchangeability (Bollen & Bauldry, 2011). Conversely, if 

a latent variable is properly modeled via causal-indicators its definition would be altered in a 

non-negligible way if a causal-indicator were removed.   

With recursive measurement, factor loadings are interpreted as the expected change in the 

effect-indicators per unit change in the latent variable and correspond to the variance that is 

shared among the effect-indicators (Bollen, 1989). Therefore, given a unit change in the latent 

variable, all effect-indicators are expected to change. When measurement models utilize causal-

indicators, the estimated parameters are structural and represent unique variance explained by 

each of the causal-indicators. Therefore, relying on this notion of directionality, we can test 

whether it is reasonable to treat hypothesized causal-indicators as effect-indicators. 

School Climate. All nine GBS items were treated as effect-indicators. With regard to 

directionality of the cause and effect, we deemed it reasonable that an increase in School Climate 
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would then increase the probability that positive responses would be given across all nine GBS 

items. Therefore, student responses are manifestations of their perception of School Climate. 

Due to the GBS items containing four ordinal response options, we treated them as categorical.  

Extant School Data. We identified the following variables as causal-indicators of 

Behavior: ABSENT, TARDY, and ODRs. We based this decision on the implications inherent in 

causal-indicator modeling. First, if we were to drop the ODR causal-indicator, Behavior would 

lose all information about behavioral problems and thus inherently change its meaning. Second, 

if we were to envision these observed variables as effect-indicators, we must ask whether it is 

reasonable to expect that given a change in Behavior, would this translate to changes across all 

three observed variables? We surmise that it is possible for a positive increase in Adolescent 

Behavior could ‘cause’ a decrease in ODRs; however, this is not necessarily the case for 

ABSENT and TARDY. Moreover, a change in Behavior will not cause the students to be absent 

or tardy on a regular basis. As such, ABSENT, TARDY, and ODRs are modeled as causal-

indicators and informs Adolescent Behavior. GPA was treated as an effect-indicator of 

Adolescent Behavior (see model specification below and Figure 1). 

Causal-Indicator Modeling. Causal-indicator modeling possesses challenges with 

respect to model identification when trying to estimate a latent disturbance (Bollen & Bauldry, 

2011). This is necessary as we acknowledge that the construct (Adolescent Behavior) may not be 

fully explicated. The disturbance parameter then, represents variance left unexplained by our 

identified set of causal-indicators and assists in determining the extent to which the construct is 

captured (Bollen, 1989). The Multiple Indicators Multiple Causes (MIMIC; Jöreskog & 

Goldberger, 1975) model not only provides an avenue for proper identification but it is also in 

concert with our theoretical model and is utilized in educational research (see Tighe et al., 2015).  
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Multiple Indicators Multiple Causes. Figure 1 depicts a path diagram of our 

hypothesized MIMIC model. As noted earlier, ABSENT, TARDY, and ODRs are causal 

indicators of the Adolescent Behavioral Index. We hypothesize students’ school climate 

perceptions are informed (or caused) by their Adolescent Behavior; therefore, an arrow is 

emitted from Adolescent Behavior to School Climate. Subsequently, arrows are emitted from 

School Climate to each of the nine GBS items, as these are effect indicators and we set the scale 

for School Climate by fixing the first factor loading to 1.0. We also posited Adolescent Behavior 

has an effect on GPA. Therefore, we inserted GPA into the model as an observed latent variable 

by fixing its factor loading to 1.0, its unique variance to 0.0, and its intercept to 0.0; thus, 

transferring its observed moments into the latent space. This was critical, as it is impossible for 

latent variable models to differentiate between observed variables that are intended as outcomes 

and effect-indicators (Levy, 2017). For identification purposes, the structural path from 

Adolescent Behavior to GPA was fixed to 1.0 in order to freely estimate the latent disturbance 

and successfully identify this model (Bollen & Bauldry, 2011). All models were estimated in 

Mplus version 8.4 (Muthen & Muthen, 2019) using its weighted least squares estimator, 

WLSMV with THETA parameterization, due to the GBS items being ordered variables (Bollen, 

1989). The specification of our hypothesized model in Mplus is in Appendix A. 

Results 

To empirically investigate whether it was feasible to treat the GBS items as effect-

indicators and ABSENT, TARDY, and ODRs as causal-indicators we estimated correlations 

among these variables. As hypothesized, all GBS items had medium to large correlation 

estimates ranging from 0.34 to 0.54 indicating that it was reasonable to treat them as effect-

indicators of School Climate (Bollen & Bauldry, 2011). With respect to ABSENT, TARDY, and 
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ODRs, we observed a medium effect between ABSENT and ODRs (r = 0.3) while the remaining 

correlations were 0.14 or smaller. Therefore, we deemed our treatment of observed variables as 

acceptable and proceeded to fit the MIMIC model using the entire sample. Table 3 contains the 

estimated correlation matrix. In terms of sufficient statistics, the mean number of absences and 

tardies were 14.74 (SD = 17.35) and 8.63 (SD = 18.31), respectively; while the mean number of 

ODRs was 1.64 (SD = 5.078).  

MIMIC Model 

Upon estimating the MIMIC model, we observed a significant χ2 test for model fit (χ2: 

935.281df:61); however, when consulting the AFIs we find acceptable fit. Specifically, the 

RMSEA and SRMR were estimated to be 0.053 (90% C.I.: 0.050, 0.056) and 0.036, respectively. 

With respect to the incremental fit indices, the CFI and TLI were estimated to be 0.974 and 

0.967, respectively. Having surpassed the recommended values for the AFIs above (e.g., greater 

than or equal to 0.95 for CFI and TLI), we then tested for the construction of the Adolescent 

Behavioral Index and examined its impact on School Climate. 

 Next, we estimated a series of models to evaluate the impact of each of the causal-

indicators to determine the extent to which these variables decreased the disturbance parameter 

(ζ1) and to better understand their impact on Adolescent Behavior. Specifically, we compared ζ1 

(i.e., the latent disturbance) when only one causal-indicator was modeled, while retaining both 

outcomes: School Climate and GPA. The parameter ζ1 ranged from 0.756 (ODR only) to 0.419 

(ABSENT only) indicating the importance of ABSENT on the Adolescent Behavioral Index. 

When modeling all three causal-indicators, each had a negative impact on the Adolescent 

Behavioral Index, their standardized coefficient estimates were: ABSENCE (γ = -0.481, SE = 

0.028), ODR (γ = -0.175, SE = 0.013), and TARDY (γ = -0.161, SE = 0.017), resulting in an 
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unstandardized estimate of 0.414 (SE = 0.069) for ζ1. In sum, a total of 36% of the variance in 

Adolescent Behavior (R2 = 0.36, SE = 0.038) was explained. In terms of School Climate, the 

GBS survey items demonstrated near equivalence with respect to the marker variable; 

specifically, these loadings ranged from 0.893 to 1.128. When regressing School Climate onto 

the Adolescent Behavioral Index we observed a positive effect which was significantly different 

from zero – its standardized estimate was 0.248 (SE = 0.021). 

MIMIC X Disability Status 

 Next, we fit the MIMIC model independently based on disability status to determine 

whether we observed the same pattern across groups. This allowed us to determine if disability 

status should be entered as a covariate. For students without disabilities, we found the MIMIC 

model to have acceptable fit to the data (χ2: 935.281df:61). The CFI and TLI were 0.972 and 

0.964, respectively; while the RMSEA and SRMR were 0.055 (90% C.I.: 0.052, 0.059) and 

0.037, respectively. As hypothesized, each of the three causal indicators were negative and 

significantly different from zero. Specifically, the standardized estimates for ABSENCE, 

TARDY, and ODRs were -0.444 (SE: 0.030), -0.186 (SE: 0.017), and -0.176 (SE: 0014). The 

parameter ζ1 for the Adolescent Behavioral Index was estimated to be 0.450 (SE: 0.080), leading 

to an R2 of 0.328 (SE: 0.039). With respect to the impact of the Adolescent Behavioral Index on 

School Climate, we found this to be positive and significantly different from zero, with a 

standardized estimate of 0.245 (SE: 0.023). 

For students with disabilities, we found acceptable data-model fit (χ2: 174.966df:61). The 

CFI and TLI were estimated to be 0.978 and 0.971, respectively; while the RMSEA and SRMR 

were estimated to be 0.049 (90% C.I.: 0.040, 0.057) and 0.039, respectively. Of the Adolescent 

Behavioral Index causal-indicators, we observed a non-significant standardized structural path 
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emitting from TARDY (Est: 0.038, SE: 0.071), while ABSENT (Est.: -0.614, SE: 0.066) and 

ODRs (Est.: -0.133, SE: 0.004) were significantly different from zero. The parameter ζ1 for the 

Adolescent Behavioral Index was estimated to be 0.184 (SE: 0.074) leading to an R2 of 0.486 

(SE: 0.094). Further, as anticipated, we observed a positive effect of the Adolescent Behavioral 

Index on School Climate, with a standardized estimate of 0.315 (SE: 0.054). 

Final Model 

 Due to the non-significant effect of TARDY on Adolescent Behavior, we proceeded to fit 

a final MIMIC model using the full sample that incorporated disability status as a covariate. This 

model was found to fit the data well with the CFI and TLI estimated to be 0.974 and 0.967, 

respectively; whereas, the RMSEA and SRMR were 0.05 (90% C.I.: 0.047, 0.053) and 0.037, 

respectively. In this model, the standardized effect of disability was estimated to be 0.17 (SE: 

0.021), while all other structural parameters were similar to before. Table 4 shows these 

estimates.  

Discussion 

These findings support the need to examine both observed measured variables and self-

reported perception data in educational research in high schools, specifically when designing 

college and career readiness interventions for adolescents and when identifying students who 

may be at risk for disengagement. This demonstrated MIMIC model posits that absence, tardy, 

and ODR make unique contributions and informs the Adolescent Behavioral Index. Notably, we 

found adolescents with disabilities tend to have lower index scores as compared to their peers 

without disabilities and therefore, is an important covariate to include. Specifically, adolescents 

without disabilities are expected to be 0.17 standard deviations above adolescents with 

disabilities. Further, we found a positive relationship between the Adolescent Behavioral Index 
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and School Climate. In our final model that controlled for disability status, for a one-unit 

increase in the Adolescent Behavioral Index (i.e., indicating fewer tardies, absences, and ODRs), 

student perceptions of school climate are expected to increase by 0.230 standard deviations. 

These findings show a preliminary connection between behavioral engagement and climate, an 

important contribution to the school climate literature base. 

Our study findings are unique in that behavioral variables are used in tandem with 

adolescent perception data, and modeled together to produce a potential early warning system. 

Established early warning systems include primarily academic data (e.g., course completion, 

grades), along with attendance (Allensworth & Easton, 2005, 2007; American Institute for 

Research, 2017; Davis et al., 2019; Mac Iver et al., 2019). In a recent report on early warning 

systems, 79% of high schools from a national sample reported using discipline incidents defined 

as suspensions and expulsions as part of their early warning system (United States Department of 

Education, 2016), yet published research does not include these variables (e.g., Davis et al., 

2019; Mac Iver et al., 2019). Moreover, these systems do not include behavioral data that was 

used in the current study (tardies, ODRs), nor have other studies incorporated student perception 

data regarding school climate. Our findings demonstrated the promise of expanding early 

warning systems to include a wider range of behavioral and perception data for college and 

career readiness planning purposes. After all, college and career readiness is multidimensional, 

including academic and non-academic skills (Lombardi et al., 2018; Morningstar et al., 2017).  

Specifically, we found combining attendance with other key variables may be a more sensitive 

progress monitoring measure in high school engagement and college and career readiness 

interventions. Importantly, we chose to focus on the combination of behavioral indicators and 

school climate perceptions, and thus our findings are relevant to behavioral engagement rather 
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than engagement more broadly defined (e.g., Stevenson et al., 2019). Our results indicate the 

necessity of expanding critical non-academic indicators and adolescent perceptions into 

systematic data collection and progress monitoring to promote and support behavioral 

engagement leading to positive college and career readiness outcomes. While adolescents with 

and without disabilities differed with respect to tardies, we were able to construct a meaningful 

index by controlling for disability status and therefore, the Adolescent Behavioral Index is useful 

for students with and without disabilities. 

Limitations 

In this study, there are several limitations to consider when interpreting the findings. 

First, the school-wide data collection was performed by the individual schools. School personnel 

coordinated the dates and class periods in which the GBS survey was administered and may have 

inadvertently influenced which students had access to the survey. As shown in Table 1, our 

sample was not reflective of national trends in race and disability category. There was a 

substantially higher proportional representation of African Americans represented at 41% and 

49% of the study sample from general and special education respectively (as compared to the 

national average of 15.7% and 15.3%, respectively). Regarding disability categories, some were 

well represented and reflected national trends (e.g., learning disability). Yet, other categories in 

the sample were far below national data (e.g., emotional disturbance, Autism Spectrum 

Disorder). As such, the findings may not be generalizable on a national scale. Finally, we 

grouped all students with disabilities into one group and did not disaggregate by disability 

category. This was intentional because we sought to better understand the differences in the 

Adolescent Behavioral Index scores between those who do and do not receive special education 
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services across the broad range of 12 disability categories defined in the Individuals with 

Disabilities Education Act (2004).  

We also must disclose limitations regarding the MIMIC model. First, we were not able to 

freely estimate the effect of the Adolescent Behavioral Index on GPA due to modeling 

constraints; we elected it was more important to examine the relationship between School 

Climate and Adolescent Behavior as this is not well understood in the literature. Second, the data 

collected was cross-sectional; therefore, we were not able to examine the relationship between 

Adolescent Behavior and longitudinal outcomes. Third, we exhausted all feasible indicators in 

this model and observed a moderate latent R2 for Adolescent Behavior; this index could be 

improved with additional causal-indicators that were outside of the scope of the current study.  

Implications for Future Research and Practice 

The Adolescent Behavioral Index may be a useful tool to integrate into existing multi-

tiered efforts in high schools. Particularly, the Positive Behavioral Interventions and Supports 

(PBIS) framework offers varying behavioral support based on systematic data collection. 

Researchers have suggested integrating college and career readiness efforts into existing PBIS 

frameworks (Morningstar et al., 2018) and specifically into defined PBIS procedures, such as the 

Rules within Routines matrix (Freeman et al., 2018). Adding the Index to regular data collection 

and analysis processes by PBIS teams seems a viable approach and will ensure students with 

disabilities are included in such schoolwide efforts in school climate and college and career 

readiness.  

Ultimately, the Index combines key academic, behavioral, and perception data for 

adolescents with and without disabilities. Most of these data are routinely collected by schools 

(attendance, tardies, ODRs); whereas perception data collection, such as school climate, may be 
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less routine. We recommend schools incorporate both data collection routines into school 

improvement efforts. Given the necessity of ensuring all students are college and career ready, 

developing robust data mechanisms that will aid educators in making support decisions for all 

students is imperative. It is equally important, in future research studies, to explore the predictive 

validity of the Adolescent Behavioral Index on longer term outcomes in postsecondary education 

and employment.   

Such a sophisticated early warning system is not yet a developed or operationalized 

mechanism; however, our study initially demonstrates appropriate statistical modeling that could 

underlie such a system. The impact may be that educators will more effectively use existing and 

relevant student-level data when considering appropriate interventions associated with school 

climate and college and career readiness. As such, it is important for high school practitioners to 

utilize such practices by integrating them into any school-wide initiatives and ensuring students 

with disabilities are included in these efforts.   
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Table 1  

Sample Characteristics 

Group Overall SPED Non-SPED 

n 5039 784 4253 

Gender       

Males 51% 67% 49% 

Females 49% 33% 51% 

Ethnicity       

Caucasian 27% 25% 28% 

African American 41% 49% 40% 

Hispanic/Latino 24% 22% 25% 

Asian 5% 2% 6% 

Other 2% 1% 2% 

Grade       

9th 35% 40% 35% 

10th 27% 26% 27% 

11th 23% 23% 23% 

12th 15% 10% 15% 

Free/Reduced Lunch       

Yes 61% 69% 60% 

No 39% 31% 40% 

Disability Status       

Yes 16% 100% 0% 

No 84% 0% 100% 

Disability       

Learning Disability - 44% - 

Other Health Impairment - 36% - 

Emotional Disturbance - 6% - 

Autism Spectrum Disorder - 5% - 

Intellectual Disability - 5% - 

Other - 4% - 

Note. Overall n=10,735 including survey responders and non-responders,  

and contains 2 more observations 
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Table 2  

Descriptive Statistics 

           

Georgia Brief School Climate Inventory  n 
Strongly 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree 

Strongly 

Agree 

I like school. 3971 15% 16% 51% 18% 

I feel successful at school. 3946 8% 16% 52% 25% 

I feel my school has high standards for 

achievement. 
3938 

8% 16% 44% 32% 

My school sets clear rules for behavior. 3940 7% 14% 45% 34% 

The behaviors in my classroom allow 

the teacher to teach so I can learn. 
3932 

8% 17% 48% 27% 

Students are frequently recognized for 

good behavior. 
3940 

15% 25% 44% 17% 

I know an adult at school that I can talk 

with if I need help. 
3931 

10% 13% 42% 35% 

School is a place at which I feel safe. 3946 10% 17% 49% 24% 

Teachers treat me with respect. 3966 7% 14% 47% 32% 

            

Academic and Behavioral Data n Mean 
Standard 

Deviation     

ABSENT 5039 14.742 17.354     

TARDY 5039 8.63 18.314     

ODR 5039 1.636 5.078     

GPA 5037 2.295 0.952     
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Table 3  

Bivariate Correlation among Study Variables 

 

  1 2 3 4 5 6 7 8 9 10 11 12 13 

1. I like school. (GBS1) 1                         

2. I feel successful at school. 

(GBS2) 
0.51 1                       

3. I feel my school has high 

standards for achievement. 

(GBS3) 

0.4 0.41 1                     

4. My school sets clear rules 

for behavior. (GBS4) 
0.35 0.35 0.54 1                   

5. The behaviors in my 

classroom allow the teacher to 

teach so I can learn. (GBS5) 

0.37 0.38 0.48 0.5 1                 

6. Students are frequently 

recognized for good behavior. 

(GBS6) 

0.38 0.36 0.45 0.45 0.49 1               

7. I know an adult at school 

that I can talk with if I need 

help. (GBS7) 

0.36 0.39 0.34 0.36 0.34 0.36 1             

8. School is a place at which I 

feel safe. (GBS8) 
0.43 0.41 0.44 0.46 0.5 0.48 0.43 1           

9. Teachers treat me with 

respect. (GBS9) 
0.4 0.43 0.42 0.45 0.46 0.44 0.46 0.49 1         

10. GPA 0.14 0.26 0.16 0.1 0.12 0 0.12 0.13 0.18 1       

11. ABSENT -0.09 -0.11 -0.15 -0.13 -0.1 -0.02 -0.05 -0.09 -0.1 -0.46 1     

12. TARDY -0.06 -0.09 -0.07 -0.04 -0.01 -0.03 -0.01 -0.03 -0.05 -0.2 0.11 1   

13. ODR -0.04 -0.05 -0.09 -0.06 -0.04 0.02 -0.03 -0.05 -0.06 -0.29 0.3 0.14 1 
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Table 4  

Standardized Estimates of Structural Model 

Regressions Estimate Standard Error 

Adolescent Behavior ON     

ABSENT (γ11) -0.443 0.027 

TARDY (γ21) -0.156 0.016 

ODR (γ31) -0.138 0.011 

NO DISABILITY (γ41) 0.17 0.021 

School Climate ON     

Adolescent Behavior (β12) 0.23 0.021 

Latent GPA ON     

Adolescent Behavior (β13) 0.915 0.05 

      

Correlations     

ABSENT WITH TARDY 0.108 0.007 

ABSENT WITH ODR 0.303 0.007 

ABSENT WITH NO DISABILITY -0.125 0.012 

TARDY WITH ODR 0.142 0.008 

TARDY WITH NO DISABILITY -0.005 0.016 

ODR WITH NO DISABILITY -0.155 0.01 

      

Latent Disturbances     

Adolescent Behavior (ζ) 0.49 0.083 

School Climate (ζ) 0.785 0.044 

Latent GPA (ζ) 0.148 0.083 

      

Latent R2     

Adolescent Behavior 0.353 0.039 

School Climate 0.053 0.01 

Latent GPA 0.837 0.092 

      

Model Fit χ2 = 959.577 df = 70 

RMSEA (90% C.I.: LB, UB) 0.05 (0.047, 0.053) 

SRMR 0.037   

CFI 0.974   

TLI 0.967   
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Figure 1 

Path Diagram of Hypothesized Multiple-Indicators Multiple-Causes Model 

 

Note. ABSENT, TARDY, and ODRs are causal-indicators of Adolescent Behavior. School Climate and Latent GPA are the modeled 

outcomes, each informed by effect-indicators. Arrows above each latent variable (denoted by circles) represent latent disturbance 
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Appendix A  

Example Mplus Input File for MIMIC Model 

! Denotes a commented section 

TITLE: 

Example MIMIC Model Specification; 

 

DATA:  

! Must not contain variable names 

FILE = datafile.dat;  

 

VARIABLE: 

! Must be in the order that the variables appear in data file 

NAMES = studid absence tardy odr gpa  

gbs1 gbs2 gbs3 gbs4 gbs5 gbs6 gbs7 gbs8 gbs9; 

 

MISSING = . ; ! Establish missing data symbol or number (e.g., -999) 

 

USEVARIABLES ARE 

! Only include variables used in MIMIC model 

!Causal-indicators of Adolescent Behavior  

absence tardy odr 

! Effect-indicators of School Climate -- Outcome No. 1 

gbs1 gbs2 gbs3 gbs4 gbs5 gbs6 gbs7 gbs8 gbs9   

! Grade point average -- Outcome No. 2 

gpa;  

 

CATEGORICAL ARE ! Treat GBS items as categorical 

gbs1 gbs2 gbs3 gbs4 gbs5 gbs6 gbs7 gbs8 gbs9; 

 

ANALYSIS: 

! Employ the Weighted Least Squares estimator with theta parameterization 

ESTIMATOR = WLSMV; 

PARAMETERIZATION = THETA; 

 

MODEL: 

!!!! Left-hand side of “by” denotes the latent variable (X-Side) 

!!!! Right-hand side of by models effect-indicators (Y-Side) 

 

! School Climate 

!! The first loading will be fixed to 1.0 by default 

SchClim by 

 gbs1-gbs9; 

!! This allows the latent disturbance to be freely estimated 

SchClim*; 
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! Adolescent Behavior 

!! By specifying no effect-indicators, a phantom latent variable is created 

AdolBeh by ; 

 

!! Phantom variable is then regressed onto causal-indicators 

!!!! Right-hand side of ON denotes dependent variable (Y-Side) 

!!!! Left-hand side of ON denotes causal-indicators (X-Side) 

AdolBeh on absence tardy odr; 

 

!! This allows the latent disturbance to be freely estimated 

AdolBeh*; 

 

! Latent GPA  

LGPA by 

gpa@1.0; ! Fixes the factor loading to 1.0 

gpa@0.0; ! Fixes the residual to 0.0 

!! All variance information is pushed into latent space and is freely estimated 

LGPA*; 

 

[gpa@0.0]; ! Fixes the manifest intercept to 0.0 

!! All mean information is pushed into latent space and is freely estimated 

[LGPA*]; 

 

!! Estimate covariances among all three causal-indicators 

absence WITH tardy odr; 

tardy WITH odr; 

 

!! Orthogonalize the two outcome constructs 

LGPA WITH SchClim@0.0; 

 

!! Regress School Climate on Adolescent Behavior 

SchClim on AdolBeh; 

LGPA ON AdolBeh@1.0; !! For identification purposes, this structural path is fixed to 1.0  

 

OUTPUT: 

!! Request solution conditioning variables standardized on the X-Side  

!! (e.g., latent variable) & Y-Side (e.g., manifest variables) 

STDYX;  

!! Request details on freely estimated parameters in the model 

TECH1; 
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