
ABSTRACT 

GALANTI, SALLY BETH. An Investigation of Treatment Duration for Students Receiving 

Check, Connect, and Expect. (Under the Direction of Dr. Scott Stage) 

 

This study examined the difference in treatment outcomes for the CCE intervention between 

a treatment and comparison group over a two year time period on the Child Behavior 

Checklist-Teacher Report Form (CBCL-TRF, Achenbach, 2001). Treatment outcomes 

included, Externalizing and Internalizing Problem Behavior scales that were measured at the 

beginning and end of each year (i.e., Time 1-Fall of year one; Time 2-Spring of year two; 

Time 3-Fall of year two; Time 4-Spring of year two). Potential moderators of student 

outcomes included academic achievement and the quality of the student-teacher relationship. 

A total of 82 elementary students at risk for severe behavior problems were included in this 

study. Thirty-nine students received the CCE intervention and 43 students acted as a 

comparison group. A repeated measures MANCOVA revealed that within group effects 

across all four time points showed no significant change. The findings are not consistent with 

previous literature (e.g., Cheney et al, 2009; Stage et al, 2012), and potential explanations for 

these differences are discussed.  

Keywords: treatment duration, internalizing problem behavior, externalizing problem 

behavior, Tier 2 behavioral interventions 
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Introduction 

A tiered service delivery model known as Multi-Tiered System of Supports (MTSS) 

is becoming more common practice within schools with the intent of providing the necessary 

support to prevent and reduce academic deficits and problem behaviors. While there is no 

single or widely practiced model of the MTSS process (Jimerson, Burns, & VanDerHeyden, 

2016), the underlying principles of these models are the same.  Most MTSS models include 

three levels of support, including universal (Tier 1; designed to serve 80-85% of the student 

population), secondary (Tier 2; designed to serve 10-15% of the student population), and 

tertiary levels (Tier 3; designed to serve approximately 5% of the student population). The 

intent is to use data to make decisions regarding response to treatment. Tier 1 supports are 

implemented school wide and are intended to be delivered to all students, whereas Tier 2 

supports are typically small group interventions, or simple individualized interventions. The 

most intensive level of support is delivered in Tier 3, which involves interventions that utilize 

an intensive, individualized approach (www.rtinetwork.org). The tiers of support are 

designed to be time limited, and students are moved to different levels of support based on 

their response, or lack thereof, to the interventions. Therefore, it is extremely important for 

the interventions to have evidence to support the effectiveness of treatment prior to the 

implementation within an MTSS framework. In addition to the intervention being effective, 

school personnel delivering the interventions and making decisions about students’ level of 

support need to know how long the intervention should be in place before a decision about 

their response, or lack of response is made. Without empirical support for treatment duration, 
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a student could stay in a specific tiered level of support (e.g., Tier 2) indefinitely, or might be 

moved to a more intensive level of support prematurely. 

MTSS is based on a public health model of disease prevention, where there are 

different levels of interventions that increase in intensity and cost based on a person’s 

response to treatment (Vaughn & Fletcher, 2007). While the public health and education 

multi-tiered frameworks are similar, there is a major difference in the importance placed on 

treatment dosage and treatment duration, which are terms used in the health and school-based 

intervention fields, respectively. There is a clear emphasis on the importance of treatment 

dosage in the public health literature with both measurement and analysis of different 

dosages (Damschroder et al, 2009). However, within the school-based intervention literature 

there are discussions regarding the importance of treatment duration, but it is limited in 

regards to studies or analysis of treatment duration. Furthermore, the few studies that 

measure and analyze treatment duration and treatment outcomes are primarily academic 

interventions and not behavioral interventions (e.g., Campbell & Ramey, 1994; Ross & 

Begeny, 2015).  

As more schools adapt to a MTSS model and use data from interventions to guide 

decision making, it is imperative that the intervention from which the data is collected is 

evidence-based. This means that the intervention should be grounded in research findings 

and proven to be effective. There are several Tier 2 behavior interventions that have proved 

to be both effective and efficacious through various studies (Bruhn, Lane, Hirsch, 2014; 

ies.ed.gov/ncee/wwc/). These interventions were implemented for various lengths of time, 
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ranging from six weeks (e.g., Hawken, MacLeod, & Rawlings, 2007) to five years (e.g., 

Sinclair, Christenson, & Thurlow, 2005). What is needed, but has not been explored, is 

whether or not treatment duration of these cited interventions effect their treatment outcomes.  

Understanding the impact of treatment is important not only to make sure that school 

psychologists are using best practices when implementing, consulting, or suggesting 

interventions for a student, but also due to the fact that Student Support Teams (SST) 

typically meet every 6-12 weeks to review data and make decisions from this data about 

whether to refer a student to another Tier (http://www.rtinetwork.org). In addition, there is 

evidence that making decisions every four weeks, for students who are successfully 

responding to a Tier 2 intervention, can be moved to a higher level of support, compared to 

waiting to make a decision at eight weeks (Stage et al, 2012). Lastly, Tier 3 intervention is 

more resource intensive: and therefore, it is important that Tier 2 interventions are both 

effective and efficient for serving approximately 15% of students at a school with the goal of 

reducing the number of students receiving more intensive services 

(http://www.rtinetwork.org).  

Development and Description of School-based Tier 2 Behavioral Interventions 

In order to understand the rationale for duration of treatment for Tier 2 behavior 

interventions, this section explains the development and progression of several manualized 

Tier 2 behavior interventions. It is important to note that this is not a complete review of all 

existing Tier 2 behavior interventions, but rather, a review of school-based Tier 2 

interventions that were developed and based on similar research literature, and underlying 
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theoretical principles. There are four school-based Tier 2 interventions reviewed in 

chronological order of development that include the following: Check and Connect (Evelo, 

1996), Behavior Education Program (Hawken & Horner, 2003), Check in and Check Out 

(Todd et al, 2008), and Check, Connect & Expect (Cheney et al, 2009).  

The first intervention developed in the late 1990’s is known as Check and Connect 

(C&C, Evelo, 1996). This intervention program was designed to increase school engagement 

for youth who were at risk for dropping out of school. The development of the intervention 

was based on research findings looking at the relationship between a student’s connectedness 

to school and dropout rates. The student’s connectedness to school is commonly referred to 

as school bonding, which is defined by two components: (a) the student’s attachment to 

school, as evidenced by close relationships with people at school, and (b) the student’s 

commitment to school as measured by the student’s investment in doing well and attending 

school (Evelo). Several studies by multiple researchers have found results that support the 

theory of school bonding (e.g., Catalano et al, 2004; Hawkins, Catalano, & Miller, 1992; 

Resnick et al, 1997). The results from the studies on elementary and middle school students 

reveal that students who are bonded to school are more likely to engage in prosocial behavior 

and have higher academic achievement (Catalano et al).  In addition, there is longitudinal 

data, which showed the more social bonds that children formed during elementary school, the 

less they reported substance abuse, delinquency, violence, academic problems in middle and 

high school, and the less likely they were to drop out of school (Walker, 1998). 
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The goal of the Check and Connect program was to decrease dropout rates by 

increasing academic engaged time and developing positive relationships at school: the two 

key components in the theory of school bonding. In order to facilitate change in academic 

engagement, a coach assesses the student’s level of engagement (e.g., absenteeism, tardiness, 

and grades) at school on a daily basis. In the Check and Connect program, the development 

of a positive relationship between the coach and the student is aimed at developing a bond 

with school. All students in the program receive the same basic intervention, which involves 

daily check-ins with the coach, who reviews the school engagement data (Lehr, Sinclair, & 

Christenson, 2004). The developers of the intervention recommended a two-year 

implementation of the Check and Connect program. 

Several years after Check and Connect was developed, the Behavior Education 

Program (BEP) was created. Shortly after the development of BEP, Check In and Check Out 

(CICO) was developed. The intervention programs are identical in regards to goals of the 

program and key components. The programs were developed for students with emotional and 

behavior difficulties, and aim to prevent children from engaging in problem behavior. There 

are five key elements to the BEP and CICO: (1) Students are required to check-in daily with 

a behavior coach before school and after school; (2) The student’s teacher fills out a Daily 

Progress Report (DPR), which (3) the behavior coach reviews with the student at the end of 

every day; and (4) students then receive rewards if they meet their daily point goal. (5) 

Students take their DPR home to be signed by their parent or guardian, which is then 

returned to school the next day (Hawken, 2006). The DPR is composed of four to five school 
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staff determined behavior expectations, and there is space for teachers to write additional 

comments. Examples of expectations include: participate respectfully, act responsibly, will 

be safe, and will follow directions. In addition to forming positive relationships at school, the 

programs utilize behavior principles of positive reinforcement of appropriate behaviors. 

Most recently developed, and the last intervention reviewed is Check, Connect, and 

Expect (CCE; Cheney et al., 2009). CCE was developed as a combination of Check and 

Connect and the BEP. The key components of the CCE program were very similar to the 

previously described interventions and include: an adult checking-in and -out with the 

student, monitoring the student’s behavior daily through the use of a DPR, reinforcement of 

appropriate behavior, and teacher feedback. The difference between CCE and the other 

programs is the different levels of support within the intervention, where a student receives 

more or less support based on their progress as measured by the DPR. The different 

intervention levels of support within CCE include social skills training (i.e., Knoff, 2001) and 

functional-behavioral assessment (FBA)-based interventions (i.e., Stage et al 2006). 

In summation, The Tier 2 behavior interventions reviewed have treatment 

components grounded in behavior principles (e.g., positive reinforcement) and school 

bonding (i.e., the more social bonds a student has in school, there is a decrease on average in 

truancy, disruptive/aggressive behavior, and academic problems [Sinclair, Christenson, Lehr, 

& Anderson, 2003; Walker, 1998]).  
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Review of Tier 2 Behavioral Intervention Literature 

Many of these Tier 2 behavior interventions have 6 or more treatment studies 

conducted over the past 20 years. The Tier 2 behavior interventions previously described are 

presented with a critical lens on treatment duration and outcomes. It is important to note, 

many of the studies reviewed do not include specific effect sizes or adequate detail about 

treatment duration. This is not unique to the studies reviewed for this study, but a theme that 

is seen in clinical and school-based intervention literature. However, there is a positive trend 

in the literature with more studies including this information in the past decade 

(Perepletchikova, Treat, & Kazdin, 2007; Sanetti & Kratochwill, 2009).  

 To date, there are a total of 31 published articles on these Tier 2 behavior 

interventions. However, not all of the articles published were intervention studies. There are 

a total of 13 articles using Check and Connect, 4 of which are intervention studies; 6 studies 

using the BEP, 5 of which are intervention studies; 9 using CICO, 6 are intervention studies; 

and 4 use CCE, 1 of which is an intervention study. The research designs, sample sizes, and 

treatment durations vary among studies. Both Check and Connect and CCE have randomized 

control trials, while the studies using BEP and CICO, typically utilized single subject 

designs. Each intervention program has at least one study, which provides evidence of 

efficacy. In the following paragraphs, research designs, sample size, treatment duration, 

fidelity, and treatment effects are briefly reviewed for each intervention. A comprehensive 

table is included at the end of this section with information compiled from most of the 

intervention literature on these Tier 2 programs (See Table 1). 
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 First, in regards to research design, a wide variety of designs have been used with 

these interventions.  Two of the four interventions (i.e., Check and Connect, CCE) have 

randomized control trial (RCT) research designs, while the majority of the studies for the 

other two (i.e., BEP and CICO) utilized single-subject designs. The single subject designs 

included multiple baseline across subjects, as well as multiple baseline across groups 

(Hawken & Horner, 2003; Hawken, MacLeod, & Rawlings, 2007; Todd et al, 2008). Sample 

sizes for the RCT studies ranged from 94 to 207 students, and studies included elementary 

(e.g., CCE, Cheney et al, 2009), middle (e.g., Check and Connect, Sinclair et al, 1998), and 

high school students (Check and Connect, Sinclair, Christenson, & Thurlow, 2005). Sample 

sizes for the single subject design studies ranged from 4 to 12 students, and included 

elementary (e.g., BEP, Hawken, MacLeod, & Rawlings; CICO, Todd et al, 2008) and middle 

school students (e.g., BEP, Hawken & Horner, 2003).  

 In addition to research design and sample size varying across studies, treatment 

duration varies as well. More specifically, the duration of treatment for these intervention 

studies ranges from six weeks to five years (e.g., Sinclair, Christenson, & Thurlow, 2005). It 

is also important to note that five of the studies in this review did not report any information 

regarding treatment duration (e.g., Hawken & Horner, 2003; Fairbanks et al, 2007; Filter et 

al, 2007). Additionally, some of the studies included a vague description of treatment 

duration, for example, ‘at least 6 weeks’ (e.g., Hawken, MacLeod, & Rawlings, 2007, p. 95). 

Due to some of the single subject designs (e.g., multiple baseline across subjects), treatment 

duration varied for participants, for example, from 8 weeks to 23 weeks (i.e., Hawken, 2006)  
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 Next, in regards to treatment fidelity, 71% of the studies included information 

regarding treatment fidelity. Of the studies that did not report fidelity, three of them did not 

mention fidelity (e.g., Lehr, Sinclair, & Chrisenson, 2005; Sinclair, Christenson, & Thurlow, 

2005), and one study acknowledged that they did not measure it (i.e., Maynard, Kjellstrand, 

& Thompson, 2014). In regards to the studies that reported treatment fidelity, four of the 

studies examined permanent products from the interventions to assess fidelity (e.g., Hawken 

& Horner, 2003). One study utilized a self-report fidelity checklist (Filter et al, 2007), and 

the remaining four studies used a fidelity checklist completed during direct observations, 

multiple times throughout the study (e.g., Cheney et al, 2009; Fairbanks et al, 2007). On 

average, treatment fidelity was reported to be high (e.g., at least 75%) for all studies. This 

suggests that school personnel can implement the interventions with fidelity. It is important 

to note that the majority of these interventions included training for all individuals 

implementing the intervention (e.g., the teacher and the behavior coach). 

 Last, in regards to treatment effects, there is evidence to support each Tier 2 behavior 

intervention for decreasing student problem behavior on average. The majority of the studies 

did not include effect sizes. Two of the studies included enough information for effect size 

(i.e., Cohen’s d) to be computed (i.e., Maynard, Kjellstrand, & Thomspon, 2014). The 

reported outcomes and effect sizes are included in the table below. Overall, findings from 

these intervention studies include: increases in academic engagement, and decreases in 

school dropout, office discipline referrals, and problem behavior (e.g., Cheney et al, 2009; 

Hawken & Horner, 2003; Sinclair et al, 1998). 
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Taken together, there are several studies examining the efficacy of these Tier 2 

behavior interventions with varying treatment durations (i.e., six weeks to two years). Out of 

31 studies, only 2 studies analyzed the relationship between treatment duration and treatment 

outcomes (Sinclair, Christenson, & Thurlow, 2005; Stage et al., 2012). For one of the studies 

(i.e., Sinclair Christenson, & Thurlow), the researchers most likely did not have the statistical 

power to detect effects due to an extremely small sample size (N=12). The second study (i.e., 

Stage et al, 2012) examined individual differences through growth curve analysis for students 

who were successful in CCE. The results revealed that predictive validity was achieved at 

four weeks compared to the originally suggested eight weeks in the basic intervention, 

although this study did not investigate the effects of duration for all four levels of CCE 

interventions used.  

While there is not a question of whether or not these interventions are effective in 

decreasing dropout rates, office discipline referrals, or problem behavior, there is a need to 

explore the relationship between treatment duration and treatment outcomes. This gap in the 

literature needs to be explored to ensure that interventions at Tier 1, Tier 2, and Tier 3 levels 

of support in MTSS are implemented effectively. As previously stated, the MTSS framework 

is intended to support 80-85% of students in Tier 1, 10-15% of student in Tier 2, and 

approximately 5% of students in Tier 3 (www.rtinetwork.org).  It is suggested that Student 

Support Teams meet every 6 to 12 weeks to discuss student progress and make decisions 

about the most appropriate level of support. These teams would benefit from empirical 

support regarding treatment duration and treatment outcomes.
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Table 1 

Summary of Tier 2 Intervention Studies 

 N Duration Research Design Reported Outcomes Fidelity 

Check and Connect 

(Sinclair, 

Christenson, Evelo, 

Hurley, 1998) 

94 middle 

school 

students 

 

1 year RCT (treatment 

and comparison 

group) 

Increase in school engagement and 

completing course assignments. No 

sig. changes in identification with 

school. ES not reported 

Not reported 

Check and Connect 

(Lehr, Sinclair, 

Christenson, 2004) 

147 

elementary 

students 

At least 2 

years 

Quasi-

experimental 

(treatment group, 

pre-post test) 

Decrease in school absence/tardy, 

and increase in teacher perceived 

school engagement 

Not reported 

Check and Connect 

(Sinclair, 

Christenson, 

Thurlow, 2005) 

144 high 

school 

students 

classified as 

EBD 

4-5 years RCT (treatment 

and comparison 

group) 

Decrease in dropout rates. No sig. 

difference in 4 year school 

completion rates. No sig. difference 

between 4 and 5 years of C&C 

within treatment group.  

Not reported 

Check and Connect 

(Maynard, 

Kjellstrand, 

Thompson, 2014) 

260 6th-9th 

grade 

students 

1 year Experimental 

(treatment group 

and comparison 

group) 

Increase in academic performance 

d=.07; decrease in office discipline 

referrals, d=-.27; no significant 

effect on attendance 

 

Reported that 

they did not 

measure 

fidelity 

BEP (Hawken & 

Honer, 2003) 

4 6th grade 

male 

students 

Not 

reported 

Single subject; 

Multiple baseline 

across students 

On average, reduction in frequency 

and variability of problem 

behavior; increase in mean level of 

academic engagement. 

Permanent 

product 

review at 3 

time points 
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Table 1 continued      

 N Duration Research Design Reported Outcomes Fidelity 

BEP (Hawken, 

MacLeod, & 

Rawlings, 2007) 

12 

elementary 

school 

students 

At least 6 

weeks 

Single subject; 

Multiple baseline 

across groups of 

subjects 

Mean decrease in office discipline 

referrals for all groups. 

Permanent 

product 

review at 3 

time points 

BEP (Hawken, 

2006) 

10 6th-8th 

grade 

students 

Varied, 

range= 8-

23 weeks 

Single subject; 

multiple baseline 

between subjects 

70% of the students had a 

significant mean reduction in office 

discipline referrals 

Permanent 

product 

review at 3 

time points 

 

BEP (Hawken, 

O’Neil, & 

MacLeod, 2011) 

17 

elementary 

school 

students 

Not 

reported 

Quasi-

experimental 

(treatment group, 

pre-post test) 

Significant mean decrease in office 

discipline referrals. 

Permanent 

product 

review at 10 

time points. 

BEP (Simonsen, 

Myers, Brier, 2011) 

42 5th-8th 

grade 

students 

Not 

reported 

Experimental 

(treatment group 

and comparison 

group) 

Engagement in off task behavior as 

measured by a structured direct 

observation d=-.90; No sig. effects 

were found for SSRS problem 

behaviors, social skills, or academic 

competence. 

3 Direct 

observations 

using 

checklist; and 

permanent 

product 

review 

CICO (Fairbanks, 

Sugai, Guardino, & 

Lathrop, 2007) 

10 2nd grade 

students 

Not 

reported 

Single subject;   

A-B design 

4 out of 10 students had a decrease 

in problem behavior as measured 

through direct observation and 

fewer office discipline referrals per 

day. 

Direct 

observation 

using a 

checklist once 

per week 
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Table 1 continued      

 N Duration Research Design Reported Outcomes Fidelity 

CICO (Todd, 

Campbell, Meyer, 

& Horner, 2008) 

4 male K-3rd 

grade 

students 

10 weeks Single subject; 

Multiple baseline 

across subjects 

On average, a decrease in problem 

behaviors and variability 

Not reported 

CICO (Filter et al., 

2007) 

19 

elementary 

school 

students 

Not 

reported 

Quasi-

experimental 

(treatment group; 

pre-post test)  

There was a significant decrease in 

office discipline referrals for 12 of 

the 17 students. 

Self-report 

fidelity 

checklist 

CICO (Campbell & 

Anderson, 2008) 

2 male 4th 

grade 

students 

Not 

reported 

Single subject; 

reversal design 

(ABCBC) 

Decrease in problem behavior 

(teacher report and direct 

observation) for both students 

during function based CICO. 

Direct 

observation 

using 

checklist for 

34% of each 

phase 

CCE (Cheney et al., 

2009) 

207 

elementary 

school 

students 

2 years RCT (treatment 

and waitlist 

comparison 

group) 

Graduates of CCE had a significant 

decrease on TRF and SSRS 

problem behaviors compared to 

control and nongraduates. No 

statistically sig. effects on academic 

engagement or academic 

achievement. 

Multi-rater 

adherence 

and quality 

forms 

Note. This table only includes intervention studies. If effect size is not listed in reported outcomes, this indicates that the 

authors did not include effect size in the article. 
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Potential Moderators 

During the past thirty years, there have been many informative research findings on 

reducing student problem behavior using school-based interventions that are relevant to this 

study as potential moderators to the relationship between treatment duration and treatment 

outcomes. While there is little known about the association between treatment duration and 

treatment outcomes within the Tier 2 behavior intervention literature, there are numerous 

studies examining the relation between other variables and treatment outcomes. More 

specifically, academic competency, treatment adherence, and student-teacher relationships 

are all associated with treatment outcomes of interventions with students who are 

experiencing problem behavior (Gresham et al, 1993; Hinshaw, 1992; Stage & Galanti, 2017; 

Tsai & Cheney, 2012).  A brief review of the evidence is provided for these three potential 

moderators below. 

A seminal article, written by Steven Hinshaw (1992) discusses the correlation 

between externalizing problem behaviors and academic achievement. In this article, Hinshaw 

provides evidence from multiple studies (e.g., McGee et al, 1988; Patterson, 1990; Rutter, 

1989; Rutter et al, 1974), which suggest that there is a strong, negative correlation between 

externalizing problem behaviors and academic achievement, while accounting for the effects 

of individual intelligence. This suggested that higher levels of externalizing problem 

behaviors are associated with lower academic achievement on average. Hinshaw’s article 

only included reading achievement scores, however he acknowledged that difficulties with 

mathematics was also linked to higher levels of externalizing problem behaviors.  
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Secondly, in a separate study following the CCE longitudinal study, Tsai and Cheney 

(2012) examined the association between the adult-student relationships (i.e., teacher-student 

and coach-student) and treatment outcome variables (e.g., problem behavior, social skills, 

academic competence, and student engagement). They found that the teacher-student 

relationship significantly and uniquely accounted for variance in social skills ratings (29%), 

academic competence (23%), student engagement (23%), and problem behaviors (5%), 

although mono-rater bias and the potential for multicollinearity might have been issues in 

this analysis. Stage and Galanti, (2017) provided a more rigorous design using change in 

problem behavior to test the moderating effects in the Tsai and Cheney (2012) and added a 

student perspective relationship measure. They found that a positive student-teacher 

relationship, as rated by the student, moderated the relationship between total problem 

behaviors at the beginning of an academic year to the end of that academic, regardless of the 

teacher’s perception of their relationship.  

Lastly, Durlak and Dupre (2008) assessed the relation between treatment adherence 

and intervention outcomes focusing specifically on prevention and health promotion for 

youth. They reviewed 542 studies, of which 483 studies were summarized in 5 meta-

analyses, and the results clearly indicated that there was a relationship between treatment 

adherence and outcomes. Specifically, studies that reported high levels of treatment 

adherence resulted in average effects sizes two to three times larger than studies that reported 

low levels of treatment fidelity. This difference was significant and indicates a positive 

association between treatment adherence and treatment outcomes (Durlak & Dupre).  
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Purpose 

To date there have been 31 articles published using Check and Connect, BEP, CICO, 

or CCE. Out of the 31 studies, only two studies analyzed the relationship between treatment 

duration and treatment outcomes (Sinclair, Christenson, &Thurlow, 2005; Stage et al. 2012). 

The researchers did not find any statistical difference between four years or five years of 

treatment on dropout rates; however, this is most likely due to a lack of statistical power, 

since the sample size was very small (N=12). Stage et al. (2012) found that if a student was 

successful (i.e., DPR score greater than 75%) for 4 weeks of implementation, the level of 

intervention support could be decreased. These two studies tested different components in 

terms of treatment duration. Sinclair and colleagues were interested in the school bonding 

aspects that might occur from four to five school years and Stage and colleagues were 

interested in the treatment duration of the basic level of intervention and not the total package 

of CCE intervention. There is a need for more studies to examine the relationship between 

treatment duration and treatment outcome within a school year as most schools within MTSS 

frameworks evaluate student status and the student’s need for evaluation for special 

education within this timeframe. Additionally, it is important to analyze the association 

between treatment duration and treatment outcomes, while controlling for factors known to 

be associated with treatment outcomes (i.e., treatment adherence, academic competency, and 

teacher-student relationship). It is evident that there is a lack of investigation in the Tier 2 

behavior intervention research on the relation between designed treatment duration and 

outcomes. The need for this investigation increases, as more schools adopt a MTSS 
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framework. Students who are not responding to Tier 2 interventions, should be moved to Tier 

3, a higher and more intensive level of support, and perhaps, even special education 

eligibility. Statistical analysis of specific treatment duration and outcomes would benefit 

MTSS practices, and help inform school personnel in regards to how long an intervention 

should be implemented before moving a student to Tier 3. 

This lack of research on treatment duration of Tier 2 interventions is not only a 

concern for schools implementing time sensitive decision models (e.g., MTSS), but also 

poses an issue about the evidence supporting, or lack thereof, of the duration of these Tier 2 

interventions as implemented in the intervention studies. The developers of the Check and 

Connect intervention intended for the program to be implemented for at least two years due 

to the underlying principles of the “connect” component, also referred to as relationship 

building (Evelo et al., 1996). As cited in many of the Tier 2 interventions developed after 

Check and Connect, they were all developed with components specifically derived from 

Check and Connect (Hawken, 2006; Filter et al., 2007; Cheney et al, 2009). It is plausible 

that the developers and researchers of the other interventions based the treatment duration 

from earlier Check and Connect intervention studies. While there is an ample amount of 

research that supports relationship building, or school bonding (e.g., Catalano et al, 2004), 

there is no evidence that the coach-student relationship (e.g., the ‘connect’ component in all 

of these interventions) has any influence on treatment outcomes (Tsai & Cheney, 2012; Stage 

& Galanti, 2017). 
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Research Questions and Hypotheses 

This study examined potential differences in treatment outcomes of CCE, based on 

one or two years of the intervention. From the limited existing literature, it is reasonable to 

assume that there may be a difference; but without statistically analyzing this, it would be 

difficult to draw any valid conclusions from the existing literature. 

Between Group Questions and Hypotheses: 

1. Are there significant differences between groups (i.e., treatment vs. comparison) by 

treatment duration on externalizing problem behaviors while also statistically 

testing for the moderating effects of academic achievement and the quality of the 

student-teacher relationship? 

 There is evidence of significant differences in the reduction of problem 

behaviors between treatment groups receiving CCE and comparison groups 

(Cheney et al, 2009). Due to these findings, group differences are expected 

between groups at one year and at two years of treatment. There is evidence to 

support higher levels of externalizing problem behaviors are associated with lower 

academic achievement on average (Hinshaw, 1992). It is expected for academic 

achievement to act as a moderator between treatment duration and externalizing 

problem behaviors. In addition, there is evidence that the quality of the student 

teacher relationship is a moderator (Stage &Galanti, 2017), and therefore, it is 

expected to moderate the relation between treatment duration and outcomes. 
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2. Are there significant differences between groups (i.e., treatment vs. comparison) by 

treatment duration on internalizing problem behaviors while statistically testing for 

the moderating effects of academic achievement and the quality of the student-

teacher relationship? 

 There is evidence of significant differences in the reduction of problems 

behaviors between treatment groups receiving CCE and comparison groups 

(Cheney et al, 2009). Due to these findings, group differences are expected 

between groups at one year and at two years of treatment. There is evidence that 

the quality of the student teacher relationship is a moderator (Stage &Galanti, 

2017) and therefore it is expected to moderate the relation between treatment 

duration and outcomes. There is not empirical support for the association between 

higher levels of internalizing problems and lower academic achievement. 

Therefore, academic achievement is not expected to moderate the relation between 

treatment duration and internalizing problem behavior. 

Within Group Question and Hypotheses: 

3. Are there significant differences within the treatment group with a reduction in 

externalizing problem behaviors across the assessment time points, when 

statistically testing for the moderation effects of academic achievement and the 

quality of the student-teacher relationship? 

There is limited information regarding the relationship between treatment 

duration and the reduction of externalizing problem behaviors. To date, there are 
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only two studies, which examined the relationship between treatment duration and 

treatment outcomes. One of the studies (Sinclair, Christenson, & Thurlow, 2005) 

examined treatment duration for Check and Connect. The researchers did not 

report any significant differences between four and five years of treatment. 

However, the lack of statistically significant effects may be due to a small sample 

size (N=12), and therefore limited statistical power. In the other study (Stage et al, 

2012), linear growth curves revealed statistically significant results for predicting 

graduating from CCE for individuals who were successful (i.e., DPR greater than 

75%) after 4 weeks compared to 8 weeks. The statistical model testing the primary 

research questions examines the change, on average, across all four time points. 

Even though there is evidence to support the effectiveness of the CCE program 

(i.e., Cheney et al, 2009), there is limited evidence for significant differences 

within the treatment group across the assessment time points. It is hypothesized 

that there will not be a significant difference in the reduction of externalizing 

problem behavior within the treatment group across the assessment time points. 

Both academic achievement and the student-teacher relationship are expected to 

moderate the relation between treatment duration and reduction of externalizing 

problem behaviors (e.g., Hinshaw, 1992; Stage & Galanti, 2017). 

4. Are there significant differences within the treatment group with a reduction in 

internalizing problem behaviors across the assessment time points, when 
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statistically testing for the moderation effects of academic achievement, treatment 

adherence, and the quality of the student-teacher relationship? 

As previously stated, there is limited information regarding the relationship 

between treatment duration and the reduction of internalizing problem behaviors. 

There are only two studies (i.e., Sinclair, Christenson, & Thurlow, 2005; Stage et 

al, 2012), which examined the relationship between treatment duration and 

treatment outcomes. One of the studies (Sinclair, Christenson, & Thurlow, 2005) 

had limited statistical power. In the other study (Stage et al, 2012), linear growth 

curves revealed statistically significant results for predicting graduating from CCE 

for individuals who were successful (i.e., DPR greater than 75%) after 4 weeks 

compared to 8 weeks. Based on the limited existing evidence, it is hypothesized 

that there will not be a significant difference in the reduction of internalizing 

behavior problems within the treatment group across the assessment time points. 

The student-teacher relationship is expected to moderate the relation between 

treatment duration and reduction of internalizing problem behaviors (e.g., Stage & 

Galanti, 2017). Academic achievement is not expected to moderate the relation 

between treatment duration and the reduction of internalizing problem behavior. 
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Method 

Participants 

The sample for the study (N = 82) was a subset of participants from a larger sample 

(N = 280) of elementary school-age children who participated in a longitudinal study 

(Cheney et al., 2009). Participants were recruited from 18 elementary schools in the Pacific 

Northwest and identified by their classroom teacher as being ‘at risk’ for developing serious 

emotional and behavioral problems through the completion of the Systematic Screening for 

Behavior Disorders (SSBD; Walker & Severson, 1992). The participants for the current 

study were selected based on whether or not the student had data for each time point included 

in the study including dependent variables and covariates. Several t-tests were conducted to 

test whether or not there was a statistically significant difference between characteristics of 

the larger sample (M1) and the subsample (M2) for the current study. Specifically, 

Externalizing- and Internalizing-Problem Behavior Scales from the Child Behavior Checklist 

were compared, as well as Problem Behaviors and Social Skills subtests from the Social 

Skills Rating System. There were no significant differences between the characteristics (e.g., 

problem behaviors, internalizing problem behaviors, externalizing problem behaviors, and 

social skills) of the larger sample and the subsample. The means for each sample are reported 

in Table 2, below.  
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Table 2 

 

\ 

 

 

 

The sample for the study included 58 males and 24 female students whose ages range 

from 6 to 10 years old (M=7.24, SD= .91) at the beginning of the study. Thirty-nine students 

received the CCE intervention and 43 students were in the control group (i.e., treatment as 

usual). The study sample is composed of several ethnicities and races including Caucasian 

(61%), African American (18%), Hispanic (10%), and Asian/Pacific Islander (7%). 

Approximately 4% of the students in the sample did not have race or ethnicity reported. Forty 

six percent of the students in this sample received free or reduced priced lunch. Twenty-two 

students in the sample had an Individualized Education Plan (IEP). The most frequently 

reported disability in this sample fell under the classification of Developmental Delay (n = 6) 

followed by Specific Learning Disability (n=3), Other Health Impairment- ADHD (n=3), 

Speech or Language Impairment (n=3), Emotional Disturbance (n=3), and Autism (n=1). 

Measures 

Child Behavior Checklist Teacher’s Report Form (CBCL-TRF; Achenbach, 

2001). CBCL-TRF is an assessment for children between the ages of 5 through 18 years old 

and completed by their teacher. It assesses problem behaviors (both internalizing and 

Mean Comparisons   

 Variable 

Total Sample 

M (SD) 

Subsample 

M (SD) 

 

Externalizing CBCL 63.12 (9.31) 62.91 (8.96) 

Internalizing CBCL 60.11 (9.87) 59.86 (9.69) 

Problem Behaviors SSRS 117.13 (11.37) 116.79 (11.15) 

Social Skills SSRS 82.55 (11.90) 83.52 (11.08) 
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externalizing), adaptive behaviors, and academic functioning; however only the Internalizing 

and Externalizing Problem Behavior scales were used as dependent variables for the study. 

The CBCL-TRF uses a 3 point rating scale, which includes “Not True”, “Somewhat or 

Sometimes True”, and “Very True or Often True.” The CBCL is a nationally normed 

standardized assessment that is commonly used. Test-retest reliability over one-week 

intervals was on average r = .86 and r= .89 for Internalizing and Externalizing scales, 

respectively. In terms of internal consistency, Cronbach’s alpha of the Internalizing scale on 

average was .90 and the Externalizing scale on average was .95. Multiple validity studies on 

the CBCL-TRF revealed that the classification of scaled scores differentiates between 

clinical and non-clinical samples (Dutra, Campbell, Western, 2004; Nakamura, Ebesutani, 

Bernstein, & Chorpita, 2008). 

Behavior Assessment System for Children, Second Edition, Self-Report Form 

(BASC-2 SRP, Reynolds & Kamphaus, 2004). The BASC-2 is a multi-method scale used to 

evaluate the behavior and self-perceptions of children and young adults between the ages of 2 

and 25 years old. The BASC-2 uses a four point scale (i.e., Never, Sometimes, Often, and 

Almost Always) and was designed to facilitate a diagnosis of a variety of emotional and 

behavior disorders. The BASC-2 is a widely used assessment and demonstrates good 

psychometric properties. The BASC-2 SRP was nationally normed on a sample of 3,400 

children.  For the purposes of this study, the Attitude to Teachers scale was adapted from the 

BASC-2 self-report form to assess the students’ level of negative attitude about their teacher. 

Research assistants administered the BASC-2 orally to the participant. In terms of reliability, 
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the internal consistency of the adapted Attitude to Teachers scale was .70 (Rob Altmann, 

personal communication 12/2/13). Average raw scores of the BASC-2 Attitude to Teachers 

scale were used in this study as a covariate to measure student’s perception of their 

relationship with their teacher. 

Systematic Screening for Behavior Disorders (SSBD, Walker & Severson, 1992). 

The SSBD is a multi-step screening tool that identifies students with severe behavior 

problems, including both internalizing and externalizing behavior characteristics. Students 

were selected for participation in the study according to a specific cut-score on the SSBD. 

Validity of the SSBD was established on a sample of 158 teachers and the students in their 

classroom (average classroom size was 25 students) from 15 elementary schools. In terms of 

discriminant validity of the SSBD, overall the levels of classification accuracy (i.e., classified 

as externalizing, internalizing, or non-ranked) far exceed the level of chance. More 

specifically, 81% of children were correctly classified as having externalizing problem 

behaviors, 68% of the students categorized as having internalizing problem behaviors were 

correctly classified, and 95% of the students in the comparison (non-ranked) group were 

correctly not ranked by their teacher. The authors investigated the criterion validity of the 

three stages of the SSBD by examining whether or not the stages could predict a student’s 

status on an independently recorded measure from school archival records. Multiple 

regression analyses were conducted and revealed that all three of the stages of the SSBD 

were found to be predictive of at least one of the following measures: Disruption, Needs 



26 

 

 

 

 

Assistance, and Low Achievement.  From this sample, the researchers also established 

normative cutoff points for the Externalizing and Internalizing scales (Walker et al., 1990).  

Reliability of the SSBD was established in another study including 40 teachers and 

the students in their classroom from 17 elementary schools. Each teacher had at least one 

student who was previously classified as severely behavioral disordered (SBD). In terms of 

sensitivity of the SSBD, of the 54 students who were previously classified as SBD, all of 

them were ranked on either the Externalizing list or the Internalizing list in stage one. This 

reveals that the SSBD is sensitive in stage one at identifying children with behavior problems 

in school. The average test-retest reliability using rho over a one-month period for 

Externalizing lists and Internalizing lists was .88, and .74 respectively. Test-retest reliability 

over a one-month period of the three indices used in the second stage of the SSBD was 

examined using Pearson’s correlation coefficient. The correlations for the Critical Events 

Index, Adaptive Behavior Rating scale, and Maladaptive Behavior Rating scale were .81, .90, 

and .87 respectively, and were all statistically significant. Normative cutoff scores from the 

previous study were compared to the sample of this study and proved to be consistent with 

the previous normative cut scores (Walker et al., 1990).   

Treatment Adherence. Adherence to the intervention protocol was assessed using 

rating forms created by the researchers to measure the extent to which the providers (i.e., 

teacher and coach) delivered the intervention as described by the intervention manual. 

Teacher adherence, check-in adherence, and check-out adherence were assessed. Teacher 

adherence was assessed by the Teacher Adherence and Quality Form (Cheney & Stage, 
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2005), which was completed by a research staff member after observing the teacher. A 

research assistant rated the teacher’s adherence by marking either ‘yes’ or ‘no’ for each of 

the items. Items included statements such as “The teacher linked student behavior to posted 

behavior expectation,” and “The teacher prompted student to improve when needed.” 

Teacher adherence was consistently high across both years of the study, ranging from an 

average of .92 to .98 (SD range = .04 to .17). 

Similar to the assessment of teacher adherence, check-in and check-out adherence 

were measured by the Check-In Adherence and Quality Form and the Check-Out Adherence 

and Quality Form (Cheney & Stage, 2005). A research assistant completed both of these 

forms weekly with variable reliability checks on the coaches across the school year. Items for 

the check-in adherence measurement included “The coach checks to see if students have a 

signed daily progress report,” and “The coach gives students verbal reminders about 

expected behaviors.” The check-out adherence items included statements such as “The coach 

uses a consistent routine to check-out kids.” Check-in adherence (M range= .94 to .95, SD= 

.02) and check out adherence (M range= .93 to .96, SD range= .03 to .04) were both 

consistently high throughout the two years (Cheney et al, 2009).  

Initially, teacher and coach adherence was proposed as a covariate, however this 

variable was not entered into the model for a few reasons. First, adherence was consistently 

high across both years of the intervention, and therefore the range was restricted (See Table 

3). Second, adherence was only measured for students who were receiving the CCE 



28 

 

 

 

 

intervention, and not the comparison group. Due to the restricted range, and limited 

variability, the adherence variable was not entered into the analysis.  

Table 3 

 

Woodcock-Johnson III Test of Achievement (WJ-III; Woodcock, McGrew, & 

Mather, 2001). Two subtests of the WJ-III were used in this study, which included the Letter-

Word Identification and Calculation subtests. The Letter-Word Identification subtest on the 

WJ-III requires the student to orally read letters and words. The Calculation subtest requires 

a student to perform written math problems. The test-retest reliabilities are reported to be .95 

and .86 for these subtests, respectively (Woodcock et al., 2001).  Both subtests provide 

Standard Scores, with a mean of 100 and standard deviation of 15. Standard Scores for each 

subtest were entered into the statistical analytic model as covariates. 

 

 

Treatment Adherence   

 Variable Min Max Mean (SD) 

 

Coach Check-in Adherence 

  Year 1 .91 .97 .95 (.02) 

  Year 2 .90 .99 .96 (.03) 

Coach Check-out Adherence 

  Year 1 .84 .96 .92 (.03) 

  Year 2 .88 1.00 .96 (.02) 

Teacher DPR Adherence    

  Year 1 .75 1.00 .95 (.07) 

  Year 2 .79 1.00 .96 (.06) 
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Procedures 

Eligibility and student nomination. Students were selected for participation in the 

study according to a specific cut-score on the SSBD (Walker & Severson, 1992). The SSBD 

is a multi-step screening tool that identifies students with severe behavior problems, 

including both internalizing and externalizing behavior characteristics. First, teachers 

nominated the top three students in the class that exhibit externalizing or internalizing 

characteristics as defined by the SSBD. During the second step of the SSBD, teachers filled 

out three additional scales for each student: Critical Events, Maladaptive Behavior, and 

Adaptive Behavior. Students in the second step who met the criteria on the SSBD were 

automatically enrolled in the CCE program once parental consent was received. Students 

who meet that criterion are considered to be at risk for developing emotional and behavior 

disorders.  

Teacher and coach training. Teachers attended a one-day workshop each summer 

before the school year began that provided training on how to provide positive and 

productive feedback to students regarding their school’s individually developed Daily 

Progress Report and how coach them on the behavior expectations.  Each school 

participating in the CCE program had a CCE coach who worked six and half hours per day 

and who was a paraprofessional funded by grant resources. Each CCE coach attended a 

three-day workshop during the summer prior to each academic year on the training and 

implementation of the CCE program. The training included topics such as forming positive 

relationships, resolving problematic situations with students, and communicating effectively 
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with students and teachers. Coaches were also given a manual on the CCE program and a 

behavior specialist supervised each coach. There were three behavior specialists each 

supporting the three intervention schools. The behavior specialist was either a master’s level 

school psychologist or a person with a masters’ degree in teaching. They were also full time 

employees who were in charge of supervising the coaches, which included the following 

responsibilities: meeting with administrators, collecting fidelity and adherence data, 

determining when the intervention levels needed to be changed from the Basic to Basic Plus 

to Self-Monitoring to Graduation, and consulting with teachers in addition to the supervision 

and support of the coach. 

Assignment to intervention level. All students in the intervention group entered the 

Basic level of CCE program at the beginning of each school year. The Basic level of the CCE 

program involved a coach checking in with the student at the beginning of the day and 

checking out with the student at the end of the day. The check-in morning routine included 

steps such as giving reminders to the student about daily expectations, checking to see if the 

student’s parent(s) signed the DPR from the previous day, and redirecting inappropriate 

behavior. The check-out routine prior to afternoon dismissal included steps such as tallying 

the student’s DPR points and giving verbal feedback for appropriate and or inappropriate 

behavior. Coaches also entered CCE data into the internet-based data system and then 

reviewed it on a weekly basis with a behavior specialist.  

If the student was not successful (i.e., student earned less than 75% of possible points 

on over 80% of days) after 8 weeks of receiving the Basic level intervention, then they were 
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moved to the Basic Plus intervention. In addition to all of the aspects of the Basic level, the 

Basic Plus level included social skills training (Knoff, 2001) and a lowered daily criterion to 

70% of the DPR points until the student could meet this criterion successfully for five 

consecutive days. If the student was not successful in the Basic Plus level after 12 weeks, 

they were moved to the Intensive level, which included a functional behavior assessment 

(Stage et al., 2006) accompanied by a functionally based intervention.  If the student was 

successful (i.e., student earned 75% or more of possible points on at least 80% of days) in the 

intervention after 8 weeks, then the student was moved into the Self-Monitoring intervention. 

During the Self-Monitoring intervention, the student rated his or her own behavior on the 

DPR and then compared their ratings to the teacher’s ratings. Once the student and teacher 

reached partial agreement (i.e., within one point of each behavioral expectation) for 10 out of 

15 consecutive days, the student was then assigned to Self-Monitor their own behavior 

without the teacher checking it. After being successful in Self-Monitoring for four weeks, 

which consisted of having no reports of behavioral difficulties, the student graduated. For the 

purpose of the longitudinal study, all participates who met the criteria to graduate remained 

in the Self-Monitoring phase until the end of the school year. Additionally, it is important to 

note that all participants in the treatment group, regardless of level at the end of the first year 

of the study, started at the Basic level at the beginning of the second year of the study. 

Research Design and Data Analysis 

 Research design. The study includes 39 students who were assigned to a treatment 

condition and 43 students who were assigned to a comparison group. The dependent 
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variables (i.e., Internalizing and Externalizing Problem Behavior scales) for this study were 

administered in the Fall and Spring of each year to all participants. The research design is 

presented in the diagram below, where 0 represents a time in which data was collected, and X 

represents the time when the intervention was delivered.  

Research Design Diagram 

Group        Pretreatment  Year 1  Year2  

Treatment 0T1      X  0T2             0T3        X     0T4 

Comparison 0C1   0C2  0C3                       0T4 

Preliminary analyses. Analyses were conducted to determine whether data follow a 

normal distribution and to obtain sample descriptive information. The distributions were 

checked for skewness, kurtosis, restriction of range, and homoscedasticity. In addition, 

multicollinearity needs to be statistically tested because a Multivariate Analysis of 

Covariance (MANCOVA) can be adversely affected when independent variables share too 

much variance 

 Repeated Measures Multivariate Analysis of Covariance (RM-MANCOVA). A 

Repeated Measures Multivariate Analysis of Covariance (RM-MANCOVA) was conducted 

using the Statistical Package for Social Sciences (SPSS). The analysis is designed to 

determine whether there are any differences between groups on multiple outcome variables 

across time. The analysis measured both within-subjects (repeated measures at four time 

points) and between subjects (difference between treatment and control), as well as 

interactions of independent variables (e.g., group by time). The repeated measures 
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MANCOVA examined whether or not there were differences between students who received 

the intervention for one year or two years on the Internalizing and Externalizing Problem 

Behavior scales on the CBCL-TRF.  Because dependent measures were collected each fall 

and spring with an intervening year-long intervention implementation, treatment duration 

was measured in academic years. All participants in the treatment group received CCE 

intervention for two academic years, and data was collected for the comparison group across 

those two years as well. There were four time points used in the analysis, which included: 

pretreatment, Fall, 2005 (i.e., Time 1), end of year 1, Spring, 2006 (i.e., Time 2), beginning 

of year 2, Fall, 2006 (Time 3), and end of year 2, Spring, 2007 (Time 4). In addition to the 

independent and dependent variables, three covariates were entered, which included the 

student-teacher relationship (i.e., BASC-2 attitude towards teacher subscale) and academic 

competence, measured by two subtests on the Woodcock Johnson Test of Achievement-third 

edition (i.e., Letter-Word Identification and Math Calculation). The relationship variable was 

entered as a covariate because there is evidence that a positive student-teacher relationship 

influences outcomes of the CCE program (Stage & Galanti, 2017). In addition, Hinshaw 

(1992) provided evidence for the relationship between academic competency and problem 

behavior in school settings. 

Results 

Prior to testing the hypotheses of the study, descriptive statistics were conducted to 

determine whether the sample variable distributions were normally distributed. Each 

variable’s mean and standard deviation is shown along with the range of each variable (see 
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Table 1). The significance to the degree of each variable’s skewness and kurtosis was 

determined by converting these scores into z-scores by dividing the scores by their respective 

standard errors and comparing this to 1.96. According to Field (2009), variables with z-scores 

above 1.96 are considered to be significantly skewed and/or kurtotic. All variables were 

normally distributed and were not significantly skewed or kurtotic.  The means of each 

variable by group were compared at Time 1 to see if there were any significant differences 

prior to treatment. The analysis revealed that there were significant differences between the 

treatment and comparison group, on average, at Time 1 for both of the academic measures, 

Calculation (p=.02) and Letter-Word Identification (p=.01) treatment group performed better 

than the comparison group. The means for each variable by group, as well as the total sample 

are reported in the table below. 

Table 4    

 

   

Descriptive Statistics  (N= 82)    

  

Externalizing  

M  (SD) 

Internalizing 

M (SD) 

Calculation 

M (SD) 

Letter-Word 

M (SD) 

S-T Rela 

M  (SD) 

Time 1 

    CCE 63.10 (7.32) 57.69 (9.08) 96.64 (12.97)* 99.77 (15.99)* 

 

    Comp 62.74 (10.31) 61.83 (9.95) 89.74 (14.07)    90.77 (12.19)  

    Total 62.91 (8.96) 59.87 (9.69) 93.02 (13.91) 95.05 (14.75)  

Time 2 

    CCE 61.64 (8.00) 58.69 (9.68)   

 

    Comp 62.40 (10.98) 62.93 (8.71)    

    Total 62.04 (9.63) 60.91 (9.37)    

Time 3 

   CCE 61.05 (9.65) 56.87 (11.19)   

 

   Comp 60.33 (10.65) 58.49 (12.53)    

   Total 60.78 (10.15) 57.72 (11.87)    
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Table 4 continued 

    

 

  

Externalizing  

M  (SD) 

Internalizing 

M (SD) 

Calculation 

M (SD) 

Letter-Word 

M (SD) 

S-T Rela 

M  (SD) 

      

Time 4 

    CCE 61.31 (9.66) 56.92 (8.40)   

 

 3.16 (.55) 

    Comp 62.98 (8.91) 62.56 (10.11)   3.17 (.50) 

    Total 62.18 (9.26) 59.88 (9.70)   3.17 (.52) 

Note. CCE = Check, Connect, and Expect treatment group. Comp = comparison group. S-T 

Rela = Student-Teacher Relationship. *Indicates a significant difference (p < .05) between 

the means of each group at pretreatment. 

 

Testing of Primary Hypotheses  

The Repeated-Measures MANCOVA investigated the effects of CCE on the average 

t-scores on internalizing problem behaviors and externalizing problem behaviors at the four 

points in time. Time was conducted as the within-subject factor, treatment groups (CCE or 

comparison group) were regarded as the between-subject factor and the students’ academic 

achievement and relationship with their teacher were used as covariates to assess their 

moderating effect on the outcome measures.  

Prior to running the RM-MANCOVAs, a power analysis was conducted to determine 

whether or not there was enough statistical power to detect a small effect size. Results from 

the power analysis indicated that there is limited statistical power with the current sample 

size, number of variables, and groups to detect a small effect size (d = .25, α = .05, 1-β = 

.43). 

 

 

 



36 

 

 

 

 

Table 5   

 

  

RM-MANCOVA Results   

 Variable Wilks’ Lambda df P Partial eta squared 

Between Subjects 

    Treatment .93 2, 76 .06 .07 

    S-T Relation .88 2, 76 .01 .11 

    Letter-Word .73 2, 76 .49 .01 

    Calculation .99 2, 76 .96 .001 

     

Within Subjects 

   Time .98 6, 72 .94 .02 

   Time x S-T Relation .93 6, 72 .51 .07 

   Time x Letter-Word .96 6, 72 .79 .04 

   Time x Calculation .89 6, 72 .19 .11 

   Time x Treatment .94 6, 72 .57 .06 

Note. N = 82. S-T Relation= Student-Teacher Relationship.  

 

Table 6 

  

 

  

Parameter Estimates   

  B t P Partial Eta Squared 

Intern T1 

  S-T Relation. -.41 -.20 .84 .00 

  Calculation -.06 -.73 .46 .00 

  Letter-Word .01 .17 .86 .00 

  Group 3.84 1.69 .09 .03 

Extern T1 

  S-T Relation. -3.38 -1.78 .08 .04 

  Calculation -.07 -.87 .38 .01 

  Letter-Word -.06 -.77 .44 .01 

  Group -1.32 -.64 .52 .00 

Intern T2 

  S-T Relation. -3.27 -1.68 .09 .03 

  Calculation .07 .82 .41 .01 

  Letter-Word -.03 -.32 .74 .00 

  Group 4.52 2.12 .04 .06 
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Table 6 continued 

    

  B t P Partial Eta Squared 

Extern T2 

  S-T Relation. -4.34 -2.13 .04 .06 

  Calculation -.01 -.14 .89 .00 

  Letter-Word -.03 -.42 .67 .00 

  Group .42 .19 .85 .00 

Intern T3 

  S-T Relation. 1.57 -.66 .54 .01 

  Calculation .02 .17 .87 .00 

  Letter-Word .00 .03 .98 .00 

  Group 1.79 .63 .53 .01 

Extern T3 

  S-T Relation. -6.31 -3.06 .003 .11 

  Calculation .08 .93 .35 .01 

  Letter-Word -.12 -1.43 .16 .03 

  Group -.95 -.42 .68 .00 

Intern T4     

  S-T Relation. -1.51 -.75 .45 .01 

  Calculation -.05 -.62 .54 .00 

  Letter-Word .05 .65 .51 .01 

  Group 5.77 2.61 .01 .08 

Extern T4 

  S-T Relation -5.85 -3.12 .003 .11 

  Calculation .07 .90 .37 .01 

  Letter-Word -.10 -1.38 .17 .02 

  Group 1.26 .63 .53 .00 

Note. Intern = Internalizing Problem Behavior scale. Extern = Externalizing Problem 

Behavior scale. T1= Time 1 (Fall of year 1). T2 = Time 2 (Spring of year 1). T3 = Time 3 

(Fall of year 2). T4 = Time 4 (Spring of year 2). S-T Relation = student-teacher relationship. 

The table presents the parameter estimates derived from the Repeated Measures Analysis of 

Variance. 
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Results from the analyses revealed that the test of homogeneity of covariance 

matrices was not significant (Box’s M = 43.90, F [36, 2101.92] = 1.09, p = .32), and 

therefore Wilks’ Lambda was used to evaluate multivariate significance (Tabachnick & 

Fidell, 2007; Field, 2009). Analysis revealed significant between subjects effects for the 

covariate of students’ relationship with teacher, Wilks’ Lambda = .88 F (2, 76) = .5.04, p < 

.01, and close to significant effects for treatment, Wilks’ Lamda= .93, F (2, 76) = 2.89, p = 

.06. However, there were no significant effects in regards to the within-subjects factors or the 

academic achievement covariates. More specifically, there were no significant within-subject 

effects for time, as well for time by treatment interaction. Based on these findings, this means 

there were no significant differences on the outcome measures across the four time points for 

the CCE and comparison groups. The figures below show the T-score means for each 

dependent variable.  

Results from the parameter estimates reveal several significant associations between 

problem behavior and the other variables entered into the model. Most notably, externalizing 

problem behavior was negatively associated with the student-teacher relationship at Time 2 

(p = .04), Time 3 (p = .003), and Time 4 (p = .003), while internalizing problem behavior 

was not significantly associated with the student-teacher relationship at any time point. 

However, there were significant differences on Internalizing Problem Behavior by group at 

Time 2 (p = .04) and Time 4 (p = .01). 
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Figure 1. This figure illustrates the estimated means of the Internalizing Problem Behavior 

scale by group over time with three covariates: Student-Teacher Relationship, WJ 

Calculation, and WJ Letter Word Identification. The x-axis represents time and the y-axis is 

the Internalizing problem behavior t-score from the Child Behavior Checklist.  

 

 

 

 

 
Figure 2. This figure illustrates the estimated means of the Externalizing Problem Behavior 

scale by group over time. The x-axis represents time and the y-axis is the externalizing 

problem behavior t-score from the Child Behavior Checklist.  
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Post Hoc Analysis 

Several Repeated-Measures Analysis of Variance (RM-ANOVA) were conducted to 

examine the differences in internalizing and externalizing problem behaviors by group across 

all time segments (See Table 7). This was to determine whether or not there were any 

significant differences within or between groups for this subsample for different time 

segments (See table 7). In addition, covariates were not entered into the post hoc analyses. 

Post hoc analyses are presented in the tables and figures below. The analyses revealed a 

significant within subject effect for time between Time 1 (Fall of year 1) and Time 2 (Spring 

of year 1). This means there was a significant difference, on average, for both groups 

between pretreatment and the end of the first year of CCE. In addition, the analysis revealed 

between group effects between Time 1 (Fall of year 1) and Time 4 (Spring of year 2). This 

means that there were significant group differences, on average, when considering estimated 

group differences between pretreatment and two years of CCE. Lastly, there were significant 

between group effects between Time 2 (Spring of year 1) and Time 4 (Spring of year 2), 

however there were no significant within subject effects for Time 2 to Time 4. This means 

that there were significant differences between the treatment and comparison group at each 

time point, but no significant differences for the participant in each group over time. 
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Table 7   

 

  

RM-MANOVA Results   

 Variable Wilks’ Lambda df P Partial eta squared 

 

T1 to T2 

  Between Subjects 

     Treatment .94 2, 79 .08 .06 

  Within Subjects 

     Time .93 2, 79 .05 .07 

     Time x Treatment .99 2, 79 .64 .01 

T1 to T3 

  Between Subjects 

    Treatment .96 2, 79 .25 .03 

  Within Subjects 

     Time .94 2, 79 .12 .05 

     Time x Treatment .99 2, 79 .72 .00 

T1 to T4 

  Between Subjects 

     Treatment .88 2, 79 .01 .11 

  Within Subjects 

      Time .99 2, 79 .63 .01 

      Time x Treatment .99 2, 79 .55 .01 

T2 to T3 

  Between Subjects     

      Treatment .97 2, 79 .30 .03 

   Within Subjects 

       Time .94 2, 79 .09 .06 

       Time x Treatment .99 2, 79 .64 .01 
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Table 7 continued 

     

 Variable Wilks’ Lambda df P Partial eta squared 

T2 to T4 

  Between Subjects     

      Treatment .89 2, 79 .01 .11 

   Within Subjects 

       Time .99 2, 79 .60 .01 

       Time x Treatment 1.00 2, 79 .84 .00 

T3 to T4 

   Between Subjects 

       Treatment .96 2, 79 .24 .04 

Within Subjects 

       Time .95 2, 79 .11 .05 

       Time x Treatment .95 2, 79 .15 .04 

Note. N = 82. T1 = Time 1, Fall of year 1. T2 = Time 2, Spring of year 1. T3 = Time 3, Fall 

of year 2. T4 = Time 4, Spring of year 2. 

 

 

Table 8   

 

  

Parameter Estimates   

  B t p Partial Eta Squared 

Time 1 

   Internalizing 4.15 1.97 .06 .05 

   Externalizing -.36 -.18 .86 .00 

Time 2 

   Internalizing 

 

4.24 

 

2.09 

 

.04 

 

.05 

   Externalizing .75 .35 .72 .00 

Time 3 

  Internalizing 1.61 .61 .54 .005 

  Externalizing -.52 -.23 .82 .00 

Time 4 

  Internalizing 5.64 2.72 .01 .08 

  Externalizing 1.67 .81 .42 .00 

Note. The table presents the parameter estimates for each dependent variable by time. 

Significance indicates differences between treatment and comparison group for the 

dependent variable. 

 



43 

 

 

 

 

 
Figure 3. This figure illustrates the estimated means of Internalizing Problem Behavior scale 

by group between Time 1 (Fall of year 1) and Time 2 (Spring of year 1). The x-axis 

represents time and the y-axis is the internalizing problem behavior t-score from the Child 

Behavior Checklist.  

 

 

 

 

Figure 4. This figure illustrates the estimated means of Externalizing problem behavior scale 

by group between Time 1 (Fall of year 1) and Time 2 (Spring of year 1). The x-axis 

represents time and the y-axis is the externalizing problem behavior t-score from the Child 

Behavior Checklist.  
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Figure 5. This figure illustrates the estimated means of Internalizing Problem Behavior scale 

by group between Time 1 (Fall of year 2) and Time 3 (Fall of year 2). The x-axis represents 

time and the y-axis is the internalizing problem behavior t-score from the Child Behavior 

Checklist.  

 

 

 

 
 

Figure 6. This figure illustrates the estimated means of Externalizing Problem Behavior scale 

by group between Time 1 (Fall of year 1) and Time 3 (Fall of year 2). The x-axis represents 

time and the y-axis is the externalizing problem behavior t-score from the Child Behavior 

Checklist. 
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Figure 7. This figure illustrates the estimated means of Internalizing Problem Behavior scale 

by group between Time 1 (Fall of year 2) and Time 4 (Spring of year 2). The x-axis 

represents time and the y-axis is the internalizing problem behavior t-score from the Child 

Behavior Checklist.  

 

 

 

 

Figure 8. This figure illustrates the estimated means of Externalizing Problem Behavior scale 

by group between Time 1 (Fall of year 1) and Time 4 (Spring of year 2). The x-axis 

represents time and the y-axis is the externalizing problem behavior t-score from the Child 

Behavior Checklist. 
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Figure 9. This figure illustrates the estimated means of Internalizing Problem Behavior scale 

by group between Time 2 (Spring of year 1) and Time 4 (Spring of year 2). The x-axis 

represents time and the y-axis is the internalizing problem behavior t-score from the Child 

Behavior Checklist.  

 

 

 

 
Figure 10. This figure illustrates the estimated means of Externalizing Problem Behavior 

scale by group between Time 2 (Spring of year 1) and Time 4 (Spring of year 2). The x-axis 

represents time and the y-axis is the externalizing problem behavior t-score from the Child 

Behavior Checklist.  
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Figure 11. This figure illustrates the estimated means of Internalizing Problem Behavior 

scale by group between Time 2 (Spring of year 1) and Time 3 (Fall of year 2). The x-axis 

represents time and the y-axis is the internalizing problem behavior t-score from the Child 

Behavior Checklist.  

 

 

 

 
Figure 12. This figure illustrates the estimated means of Externalizing Problem Behavior 

scale by group between Time 2 (Spring of year 1) and Time 3 (Fall of year 2). The x-axis 

represents time and the y-axis is the externalizing problem behavior t-score from the Child 

Behavior Checklist.  
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Figure 13. This figure illustrates the estimated means of Internalizing Problem Behavior 

scale by group between Time 3 (Fall of year 2) and Time 4 (Spring of year 2). The x-axis 

represents time and the y-axis is the internalizing problem behavior t-score from the Child 

Behavior Checklist.  

 

 

 

 

 
Figure 14. This figure illustrates the estimated means of Externalizing Problem Behavior 

scale by group between Time 3 (Fall of year 2) and Time 4 (Spring of year 2). The x-axis 

represents time and the y-axis is the externalizing problem behavior t-score from the Child 

Behavior Checklist. 
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Discussion 

 Given the emphasis of using evidence based treatments in schools to make decisions 

about level of services needed, using a Multi-Tiered System of Support (MTSS) approach, it 

is imperative to understand the relationship between treatment duration and treatment 

outcomes. There are over 30 studies examining commonly used school-based Tier 2 behavior 

interventions (i.e., C&C, BEP, CICO, and CCE), however the majority of these studies did 

not include any details regarding treatment duration, effect sizes, or treatment and duration 

interactions. These interventions are based on theories with statistical support (school 

bonding theory), which suggested that building relationships in school with adults takes 

approximately two years. Based on this theory, it is possible to assume that implementing 

CCE, as well as similar intervention programs (e.g., Check and Connect, BEP), for two years 

is beneficial to students, however this has never been empirically studied. 

This study investigated duration of treatment and problem behaviors assessed by 

teachers in the classroom setting, including both internalizing and externalizing behaviors. 

Results from a Repeated-Measures MANCOVA revealed that there are no significant 

differences for any within group effects. This means that there was no significant difference 

in externalizing or internalizing problem behaviors for students receiving the CCE program 

for one year versus two years. In addition to within group effects, the analysis examined 

between group effects. The model revealed that there was a small, significant effect of the 

student-teacher relationship. This corroborates previous findings from Stage and Galanti 

(2017), which provided initial evidence for the student-teacher relationship from the 
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student’s perspective as a moderator variable. Furthermore, parameter estimates revealed that 

there was a significant, negative association between Externalizing Problem Behavior scale 

and the student-teacher relationship, but not for Internalizing Problem Behavior. There was 

no significant effect of either of the achievement measures as a covariate, which corroborates 

findings from previous CCE intervention studies (e.g., Cheney et al, 2009). Lastly, there 

were no significant findings for the main effect of the CCE intervention. This is not 

consistent with findings from previous studies (Cheney et al, 2009; Stage & Galanti, 2017).  

There are a few possible explanations for these results. First, the sample size for the 

current study is considerably smaller than the original sample, which limits the power to 

detect smaller effect sizes and was calculated to be .43. This means that there was a 43% 

chance of detecting a small effect. The addition of the other participants to this subsample 

would increase the statistical power, and may have changed the characteristics of the sample 

not accounted for by demographic variables (e.g., function of behavior). Second, when 

looking at the data between Time 2 and Time 3, there was a decrease for both groups for 

internalizing and externalizing behavior. The intervention was not implemented between 

these time points. However, what did change during this time was the ecology of the 

classroom as well as the teacher. It is plausible that a different classroom environment could 

be the cause of this decrease in severity of behavior. Additionally, students were screened 

into the study using the SSBD, which is teacher rating procedure that occurred prior to 

treatment. The teacher who completed these ratings was not the student’s teacher during the 

second year of the study. Therefore, it is possible that the teacher during year 2 would not 



51 

 

 

 

 

identify the same students that the previous teacher identified using the SSBD screener. The 

Time 2 rater differed from the Time 3 rater: therefore, the ratings of problem behavior may 

have decreased more due to a different rater as the source of variance and not due to a change 

in behavior. The last possible explanation for the inconsistent findings between this study and 

previous studies is the difference in statistical analysis. Prior studies with significant findings 

utilized linear growth curve analysis (e.g., Cheney et al, 2009; Stage et al 2012) while this 

study utilized RM-MANCOVAs. When investigating changes in variables over time, growth 

curve analysis provides a more rigorous statistical model compared to other analysis such as 

regression and analysis of variance.  Growth curve analysis examines individual changes 

over time by factoring in individual slopes to create a group average slope, whereas repeated 

measures analysis of variance tests average mean differences across time points (Bryk & 

Raudenbush, 1992). Therefore, the repeated measures analysis of variance does not capture 

individual growth, whereas the growth curve analysis does capture individual growth across 

time. In addition, the growth curve analyses used in the Cheney et al. (2009) and Stage et al. 

(2012) studies used one dependent measure per analysis and this study used a combined 

multiple dependent measure combination (i.e., the Internalizing Problem Behavior and the 

Externalizing Problem Behavior scales). On average, as can be seen on the figures, these 

scales showed different patterns across the time points. In addition, the previous analyses 

cited did not take into account the moderator variables used in this study. One of these 

variables appears to explain a significant amount of variance in externalizing problem 

behaviors, namely the students’ perceived relationship with their teacher. It is possible that 
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the analysis of covariance used in this study yielded different results regarding change over 

time due to the statistical techniques used and the lack of statistical power. However, the 

teacher and ecological differences between Time 2 and Time 3 cannot be explained by the 

statistical methodology used. 

Post hoc analyses were conducted to further investigate the change between one year 

and two years of the CCE intervention. The results from these analyses revealed a significant 

within subject effect for time, from pretreatment to the end of year 1, but did not reveal any 

significant between subject findings. In addition, there was a significant treatment effect from 

pretreatment and the end of year 2. This indicates that the CCE program was more effective 

in reducing internalizing and externalizing problem behavior compared to students not 

receiving the CCE program (i.e., comparison group). These results are consistent with 

previous findings, which indicated that the CCE program is effective in reducing problem 

behavior (i.e., Cheney et al, 2009).  

Although the results from this study were not expected, the findings provide new and 

meaningful information to the Tier 2 behavior intervention literature, specifically for 

researchers and practitioners using Check and Connect, the Behavior Education Program, 

Check-in and Check-out, or Check, Connect, and Expect. Out of over 31 studies using these 

interventions, only two have examined the relationship between treatment duration and 

treatment outcomes. One of the studies only had twelve participants (i.e., Sinclair, 

Christenson, & Thurlow, 2005). This study compared receiving one year to receiving two 

years of Check, Connect, and Expect with a much larger sample. In addition, the current 
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study further assessed the relationship of other moderators including the student-teacher 

relationship and academic achievement. The findings from this study suggest that the 

difference between separate school years in classroom ecology and teacher ratings do not 

support the notion of using two years of the same intervention without separately assessing at 

the beginning of the second year prior to implementing the CCE program again.  

Limitations and Future Directions 

 When considering the implications of this study, the findings must be interpreted 

within the context of the study limitations. First, many of the participants in the larger study 

did not have data for all of the variables at all time points and therefore the sample size was 

reduced significantly. This smaller sample size limited the statistical power, as there was a 

43% chance of finding a significant difference if one existed so there is the real possibility of 

making a Type II Error in this study.  It would be beneficial to use a larger sample size with 

the intent of increasing the statistical power. Second, the academic measure was a 

standardized achievement test and may not fully capture a complete picture of school 

achievement. A potential recommendation for future studies would be to use a curriculum-

based measurement, which could provide additional information about a student’s academic 

competency in regards to classroom instruction and curriculum. Third, it is possible that 

theory of school bonding is not being captured through these Tier 2 behavior interventions, 

as changes in the classroom and different teachers appear to account for more of the variance 

than the CCE program. To address this issue of the potential ecological effects, as evidenced 

by the decrease in externalizing and internalizing problem behavior from Time 2 to Time 3, 
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modifications to screening, and teacher assessment of behavior should be considered. For 

example, screening students every year of the intervention study, instead of just prior to one 

year of the treatment. This could detect whether or not different teachers would identify the 

same students. Another recommendation for future studies would be to consider using direct 

observation of student behavior in addition to teacher ratings of student behavior.  
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