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Abstract 

Minnesota has one of the highest student-to-school counselor ratios in the nation. 

Not only are there racial and economic gaps in student achievement, but there are 

also racial and economic disparities in access to a licensed school counselor. This 

dissertation utilizes hierarchical linear modeling (HLM) to examine if not only the 

student-to-school counselor ratio supports overall student success, but also which 

students benefit the most from having a school counselor. Six HLM analyses 

controlled for student, school, and district level factors to test if having a school 

counselor as well as the student-to-school counselor ratio were related to 

standardized test scores for students with a discipline history, who qualified for 

free or reduced price lunch, or who received state assistance in their lifetime. 

Regression analyses were completed to observe which school level factors predict 

whether or not a school has a school counselor as well as which predict small 

student-to-school counselor ratios. Overall, school counseling variables alone did 

not account for a significant amount of variance in standardized test scores when 

controlling for student, school, and district factors. Having a school counselor 

predicted lower standardized test scores for students who had a discipline record, 

were eligible for free or reduced price lunch, and/or who received state assistance 

compared to students with those same risk factors and no school counselor. 

Schools with greater enrollment and discipline rates and fewer students of color 

were more likely to have a school counselor. A discussion of the results describes 

implications for future research, school policy, and school counseling practice. 
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Chapter 1: Introduction 

1.1: Overview 

 

The achievement gap has been a focus of educational research for decades, 

with identified disparities for student-level characteristics such as race and 

ethnicity, income, and student mobility (Miller, Votruba-Drzal, & Setodji, 2013; 

Henry, Cavanagh, & Oetting, 2011; Holland-Jacobsen, Holland, & Cook, 1984; 

Reeves, 2012). School-level factors connected to achievement include geographic 

setting (Pittman, McGinty, & Johnson-Busbin, 2014; United States Department of 

Agriculture, 2012), and teacher variables (Miller et al., 2013; Droessler Mersch, 

2012; Reeves, 2012; Rosenberger, 2012; Smith & Glass, 1980). Divides in access 

between rural and urban settings are increasingly observed (Reeves, 2012; United 

States Department of Agriculture, 2012). The newest areas of study focus on 

preparing youth for future science, technology, engineering, and math (STEM) 

success. A limitation here is that rural schools often do not have the resources for 

STEM programs to help close the achievement gap (Liang-Cheng & Tian-Ming, 

2013). Although research continues to investigate causes of the academic 

achievement gap and tries to address it, for many education systems, the gap 

continues to grow (National Center for Education Statistics, 2015).   

The different types of individual and school factors that contribute to the 

academic achievement gaps have often been studied as separate variables. The 

literature has made it clear that both individual and school factors play a role in 

academic performance (Carrell & Hoekstra, 2014; Lapan, Wells, Petersen, & 
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McCann, 2014; Lapan, Gysbers, Stanley, & Pierce, 2012; Lapan, Whitcomb, & 

Aleman, 2012; Reback, 2010b; Carrell & Carrell, 2006; Sink and Stroh, 2003). 

One important factor missing from the research is understanding how the school 

counseling role predicts achievement, while also considering student and school 

factors simultaneously. The relationship of the school counseling role and 

standardized test scores, while accounting for factors at individual and school 

levels, is the focus of this dissertation. 

1.2: Statement of the Problem 

Previous research does not address the school counseling role’s 

relationship with academic achievement while simultaneously controlling for both 

student and school factors. The student-to-school counselor ratio’s relationship 

with standardized test scores is the focus of this dissertation. Previous studies that 

reported positive student outcomes related to the student-to-school counselor ratio 

have limitations that can be remedied by further research (Carrell & Carrell, 2006; 

Carrell & Hoekstra, 2014). Even though connections between the student-to-

school counselor ratio and academic achievement have been found, trainee school 

counselors were included when calculating the student-to-school counselor ratio, 

which does not reflect a true professional student-to-school counselor ratio 

(Carrell & Hoekstra, 2014). Other academic inquiries observed student outcomes 

at the aggregated level through overall school rates such as school percentage of 

discipline rates and school average standardized test scores (Lapan et al., 2012; 

Lapan, Whitcomb, & Aleman, 2012; Reback, 2010b). Failing to observe 
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individual differences did not allow for within-school variation of student 

outcomes or the ability to make conclusions about individual students 

(Raudenbush & Bryk, 2002). The present study aims to address these limitations. 

By controlling for individual and school differences between students, the 

relationship the student-to-school counselor ratio has with academic outcomes can 

be better understood, especially for students with historically lower achievement 

such as students from low income families (National Center for Education 

Statistics, 2015), students of racial and ethnic minority (Condron, Tope, Steidl, & 

Freeman, 2013), and students with behavior concerns (Gregory, Skiba, & 

Noguera, 2010). Because smaller student-to-school counselor ratios predict lower 

discipline rates (Carrell & Carrell, 2006; Lapan et al., 2012; Lapan, Whitcomb, & 

Aleman, 2012; Reback, 2010b), especially for Black and low income students 

(Carrell & Carrell, 2006), as well as higher standardized test scores (Carrell & 

Hoekstra, 2014), it could be that smaller ratios are more beneficial for 

achievement of students with a disciplinary history compared to similar students 

in schools with larger ratios. 

1.3: Purpose of the Study  

The present study aims to add clarity to the relationship between the 

school counseling presence in the school, including the student-to-school 

counselor ratio, and standardized test scores when controlling for both student 

level and school level factors simultaneously. The research questions and data 

analysis plan were designed to investigate the relationship of the student-to-school 
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counselor ratio and standardized test scores for students with varying discipline 

experiences and socioeconomic status. Increased understanding of the relationship 

student-to-school counselor ratio has with student outcomes will provide 

information to inform school counselor policies in Minnesota, as well as the 

school counseling profession at large. 

To fulfill the purpose of the present study, analyses were completed with 

administrative data of eighth grade students who completed the Minnesota 

Comprehensive Assessments (MCA-III) in math, reading, and science during the 

academic year (AY) 2014. Administrative data were available via data sharing 

agreements with the University of Minnesota’s Center for Advanced Studies in 

Child Welfare (CASCW) through a grant from the National Science Foundation 

(NSF) to link data from multiple state agencies. The Minnesota Department of 

Education (MDE) collected most of the data utilized in this present study. Data 

from the Minnesota Department of Human Services (DHS) were also used to 

answer the research questions. Hierarchical linear modeling measured variables at 

the student, school, and district level to test the relationship of school counseling 

with student scaled standardized test scores. 

1.4: Research Questions 

The research questions are stated below with the subsequent hypothesis 

following each research question. Visualizations of the hypotheses for Research 

Questions 3a through 3c and 4a through 4c can be found in Figures 1 and 2, 

respectively.  



 
 
 

 

 

 

5 

 

Research Question 1: What school factors predict whether a school has a 

professional school counselor? 

Hypothesis: To date, no peer-reviewed literature exists that reports what 

school factors predict whether a school has a school counselor. Previous analyses 

with the same dataset used for the present study noted that students of color and 

students who qualified for free or reduced price lunch (FRL) were less likely to 

have a school counselor (Cronin, 2016). it was anticipated that schools with 

school counselors would have fewer students of color and fewer students eligible 

for FRL. As well as being related to FRL eligibility and students of color, 

previous research links school counselor availability and use with decreased 

discipline rates (Carrell & Carrell, 2006; Reback, 2010b). Based on this previous 

research, it was hypothesized that schools with lower discipline rates, fewer 

students of color, and fewer FRL eligible students would be more likely to have a 

school counselor.  

Research Question 2: What school factors predict smaller student-to-school 

counselor ratios? 

Hypothesis: Similar to the hypothesis for the previous research question, it 

is anticipated that schools with fewer students of color and fewer students eligible 

for FRL will predict smaller student-to-school counselor ratios due to the reported 

differences in access to school counselor for students of color and those who 

qualified for FRL (Cronin, 2016). A lower percentage of eighth grade students 

with a discipline history was also hypothesized to be associated with smaller 
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student-to-school counselor ratios (Carrell & Carrell 2006; Carrell & Hoesktra, 

2014; Lapan et al., 2012; Lapan, Whitcomb, & Aleman, 2012; Reback, 2010b).  

Research Question 3.a.: Beyond student and school factors, does having a school 

counselor predict higher standardized test scores of eighth grade students? 

Hypothesis: Previous literature reported school counseling service 

availability and use is related to positive student outcomes (Lapan, Gysbers, & 

Petroski, 2001; Lapan et al., 2014; Reback, 2010a). Furthermore, Sink & Stroh’s 

(2003) research suggests the presence of professional school counselors is directly 

associated with higher standardized test scores (Sink & Stroh, 2003). Due to the 

exploratory nature of this study, being the first of its kind to control for a 

multitude of individual and school factors while observing the relationship of 

school counseling with achievement, there was a lack of literature available to 

support a hypothesis of whether or not a school counselor is significantly related 

to academic achievement above and beyond student and school factors 

simultaneously. It was hypothesized that the school counselor presence would 

account for a significant amount of variance in student standardized test scores. 

However, due to the number of variables controlled for in this study that are also 

related to test scores, the effect sizes of the school counselor presence were 

hypothesized to be small.  

Research Question 3.b.: Does having a school counselor predict significantly 

higher standardized test scores for students with disciplinary histories compared 

to students without disciplinary histories? 
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Hypothesis: Lower discipline rates within a school have been associated 

with more counselors available to students (Reback, 2010b). Discipline incidents 

have been associated with lower test scores (Tamhane et al., 2014). It was 

hypothesized that a school counselor presence in a school would soften the 

negative relationship having a discipline history has on standardized test scores. 

In technical terms, it was hypothesized that having a school counselor present in 

the school would significantly decrease the relation between having a discipline 

history and standardized test scores; specifically, students who had a discipline 

history would have higher test scores if they had a school counselor compared to 

students with a discipline history and no school counselor.  

Research Question 3.c.: Does having a school counselor predict significantly 

higher standardized test scores for students who have experienced low 

socioeconomic status (either by receiving state financial assistance or by being 

eligible for free or reduced price lunch)? 

Hypothesis: School counseling services have reduced the negative 

relationship between poverty and student feelings of school connectedness (Lapan 

et al., 2014). This relationship between school counselor services, poverty and 

school connectedness, as well as the positive relationship between school 

connectedness and academic achievement (Lemberger et al., 2015), led to the 

hypothesis that students who were eligible for free or reduced price lunch or who 

have received state assistance in their life would have higher standardized test 
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scores if they had access to a school counselor, compared to students who did not 

have a school counselor in their school.  

Research Question 4.a.: For schools that have a school counselor, is the student-

to-school counselor ratio significantly related to standardized test scores when 

controlling for individual and school factors?  

Hypothesis:  Previous literature reporting the school counselor’s 

connection with test scores suggests that smaller student-to-school counselor 

ratios would predict higher standardized test scores (Carrell & Hoekstra, 2014; 

Lapan et al., 2001; Reback 2010a; Reback, 2010b; Sink & Stroh, 2003). Similar 

to the hypothesis for Research Question 3.a., it was hypothesized that smaller 

student-to-school counselor ratios would predict higher standardized test scores. 

However, due to the number of variables controlled for in this study that are also 

related to test scores, the effect sizes of the student-to-school counselor ratio were 

hypothesized to be small.  

Research Question 4.b.: Is a smaller student-to-school counselor ratio predictive 

of higher standardized test scores for students with disciplinary histories? 

Hypothesis: Smaller student-to-school counselor ratios have been 

associated with lower discipline rates (Carrell & Hoesktra, 2014; Carrell & 

Carrell, 2006; Lapan et al., 2012; Lapan, Whitcomb, & Aleman, 2012). Given the 

association between discipline rates in schools and achievement scores (Tamhane 

et al., 2015), it was hypothesized that students with discipline histories would 

have higher test scores if they had small student-to-school counselor ratios 
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compared to students with discipline histories who had large student-to-school 

counselor ratios.  At the same time, it could be that students in schools with 

smaller student-to-school counselor ratios might be students with more severe 

discipline offenses who in turn are likely to have lower test scores and need 

counselors more. However, the researcher reasoned that due to the likelihood for 

more consistent attention and positive reinforcement from a more intimate 

environment (Gage, Larsen, Sugai, & Chafouleas, 2016), students with discipline 

histories in schools with small ratios would have higher test scores than the 

students with larger ratios.  

Research Question 4.c.: Is a smaller student-to-school counselor ratio predictive 

of higher standardized test scores for students who have experienced low 

socioeconomic status (either by receiving state financial assistance or by being 

eligible for free or reduced price lunch)? 

Hypothesis: Smaller student-to-school counselor ratios decreased 

discipline incidents at a greater rate for students eligible for free or reduced price 

lunch (FRL) compared to students who were ineligible for FRL (Carrell & 

Carrell, 2006). The positive relationship smaller school counselor ratios have with 

student outcomes has also been observed at the school level. For example, schools 

that had a high percentage of students who qualified for FRL that also had small 

school counselor ratios had better graduation, discipline, and attendance rates than 

similar schools with larger school counselor ratios (Lapan et al., 2012). It was 

hypothesized that students who were eligible for FRL or who have received state 
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assistance in their life would have higher standardized test scores if they had 

smaller student-to-school counselor ratios, compared to students who had larger 

student-to-school counselor ratios.  

1.5: Assumptions, Limitations, & Delimitations 

 Majority of the assumptions and limitations of this study were due to the 

use of secondary data. Outlined in detail in the Method’s section of this paper, this 

study utilized administrative archival data collected by state agencies. 

Administrative data were available to this researcher via data sharing agreements 

with the University of Minnesota’s Center for Advanced Studies in Child Welfare 

(CASCW) through a grant from the National Science Foundation (NSF) to link 

data from multiple state agencies. The researcher had no part in how or when the 

data were collected. Rather, the data utilized were collected by the Minnesota 

Department of Education (MDE) and Minnesota Department of Human Services 

(DHS). Most of the assumptions and limitations were due to the methodological 

use of administrative data.  

Assumptions. The foremost assumption of the present study is that the 

students, school staff, and state agency employees accurately reported data to the 

best of their ability. Student demographics (such as race and gender) are generally 

pre-printed onto the labels of each student’s test based on information they have 

previously provided to the district (MDE, 2014a). It is widely assumed that each 

student took the test designated specifically for them and that students did not 

complete the wrong test. In unique cases, students fill out their demographic 
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information themselves (MDE, 2014a). It must be assumed that the eighth grade 

students reported accurate information to their district, both for their pre-printed 

labels as well as in cases when they fill in the information on test day. Likewise, it 

must be assumed that school staff and state employees who reported information 

about their schools and districts reported accurate information to the best of their 

ability.  

Another assumption of the study is that data were properly linked between 

the state agencies’ datasets correctly. The linking involves a process of coded 

commands typically matching cases based on name and birthdate, followed by 

hand matching of students who the code failed to match (Minn-LInK, 2015). In 

order to maintain privacy of the students, the researcher was not allowed to use 

the dataset until cases were matched and de-identified. Because of her inability to 

oversee or crosscheck the linking process, the researcher assumed this process 

was done accurately by following the rigorous protocol.  

 Limitations. As previously stated, limitations of this study are especially 

connected to the nature of the data. First, there are multiple opportunities for 

human error to cause limitations of the data (George & Lee, 2001; Minn-LInK, 

2015). For example, data available from MDE were collected by each school, 

reported to each district, and then collected by the state. Through various data 

transfers, there could have been human error entering data that the researcher had 

no possibility of crosschecking.  
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There are also limitations of using administrative data due to the 

measurement methods of the state. For example, MDE includes five racial 

categories that students provide when they complete standardized tests (American 

Indian, Asian or Pacific Islander, Black - non-Hispanic, Hispanic, and White - 

non-Hispanic). Even if a student reported more than one category, the data 

management practices of MDE only allow for once race to be indicated of each 

student (MDE, 2017). It was unknown which race was entered into the dataset if a 

student reported more than one race. This limits the understanding of students 

who are multiracial and does not account for diverse ethnicities within each broad 

racial category. Limitations in controlling for gender also exist because of the 

measurement methods used by the data collectors. Gender was collected using 

two categories: male and female. There was no option for students to indicate if 

they identified as a gender other than male or female (such as non-binary or 

transgender). Therefore, there are limits when controlling for gender in the 

present study because of the inability to know which students identify as 

transgender or non-binary. 

Another limitation when using administrative data is the scope of data 

available. For example, it is possible to obtain data from MDE about enrollment 

numbers of districts. The enrollment numbers are either available by grade at the 

district level, or in aggregate at the school level. In other words, when using 

administrative data, it is not possible to know the number of eighth grade students 

within a specific school. Missing the enrollment of eighth grade per school is a 
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limitation of the research, as enrollment was used to measure multiple school-

level variables (such as percent of students with a discipline history). This 

limitation is discussed in detail in the method (Chapter 3) and discussion (Chapter 

5) sections of this dissertation.  

The scope of the school counseling role in the school is also a limitation of 

using administrative data. The only school counseling variable used 

administratively by the state is the number of school counselors per school. No 

information is available about the counselors themselves (e.g., demographic 

information) or about how often the students utilize school counseling services, if 

at all. Other information not measured in the dataset that limits the research 

questions of the present study includes the role of the school counselors in their 

given school building and whether the school counselors shared time between 

multiple schools. Although the licensed school counseling role is associated with 

an accrediting body and has guidelines for the school counseling role (ASCA, 

2005), the ways a school utilizes a licensed school counselor within their setting 

can vary greatly depending on the needs of that particular district.  

Another limitation of administrative data is that there is no explanation for 

missing data. Some districts, schools, and students were not included in the 

dataset. The researcher has no ability to learn why some districts or schools were 

not included in the dataset nor how many students were missing data. Detailed 

limitations of the data itself including analysis and interpretation limitations are 

addressed in the discussion of Chapter 5.  
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Delimitations. Apart from assumptions and limitations that were beyond 

the researcher's control, there are delimitations of this study based on the 

parameters chosen by the research. The sample was delimited to only eighth grade 

students given the developmental factors of the age range of eighth grade students 

and the potential impact school counselors could have on test scores, rather than 

high school students who use their school counselor more for career development 

(ASCA, 2016c). Of eighth grade students, the sample was further delimited to 

students who completed the state-administered standardized tests, Minnesota 

Comprehensive Assessments (MCA-III), during the academic year (AY) 2014. 

The sample was delimited to these students because that was the most recent AY 

available at the time the dataset was built. Due to the significant number of 

students included in that AY (n > 55,000), the researcher chose not to include 

students from previous years. Including previous eighth grade students and 

comparing scores of schools over time would have yielded slightly different 

research questions beyond the scope of the present study.  

Delimitations also exist at the school level. The sample was delimited to 

the licensed school counseling profession in schools rather than all helping 

professions, since the best-practice recommendations this study aimed to learn 

more about provided standards for the school counseling profession and not 

others (ASCA, 2005). Furthermore, the sample was delimited to licensed school 

counselors because unlicensed helping professions (e.g., “dean of students”) in 

schools are not yet measured by the state (Tucker, 2016).  
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1.6: Summary of Chapter 1 

 This chapter provided an overview of the study at hand. The problem, 

purpose, and potential implications were provided as well as research questions 

and hypotheses. The problems related to previous research studying the student-

to-school counselor ratio’s relationship with academic achievement and a lack of 

control for student and school variables simultaneously, lead to the purpose of the 

present study. Education in Minnesota and the school counseling profession will 

benefit from understanding the relationship between school counselors and 

student performance on standardized tests. As described above, the use of 

administrative data leads to multiple assumptions, limitations, and delimitations. 

By reading the overview provided in this chapter, the reader is prepared to explore 

further details of the topic including the literature review and theoretical 

framework outlined in Chapter 2. 
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Chapter 2: Literature Review 

2.1: Background of the Problem 

School counselors are an influential resource for helping students develop 

(American School Counselor Association [ASCA], 2016a; Carrell & Carrell, 

2006; Gysbers & Henderson, 2001; Lapan et al., 2001; Lapan, Whitcomb, & 

Aleman, 2012). The American School Counseling Association (ASCA) 

recommends the student-to-school counselor ratio to be 250:1 (ASCA, 2015); 

however, Minnesota’s student-to-school counselor ratio is far higher than this best 

practice recommendation and is one of the worst in the nation, with a reported 

ratio of 743 students per licensed school counselor (ASCA, 2016a). Only four 

Minnesota counties have eighth grade student-to-school counselor ratios that 

adheres to ASCA’s recommendation (Cronin, 2016). This leaves 81 counties that 

have ratios larger than what is considered best practice (ASCA, 2015); 10 of 

which have no professional school counselors for middle school students at all 

(Cronin, 2016; see Figures 3 and 4).   

Although Minnesota has one of the highest student-to-school counselor 

ratios in the nation (ASCA, 2016a), each of Minnesota’s Midwestern neighbors - 

Iowa, North Dakota, South Dakota, and Wisconsin have average student-to-

school counselor ratios that are less than 400 students per licensed school 

counselor (ASCA, 2016a). Wisconsin, North Dakota, and Iowa mandate a 

licensed school counselor be present for each grade level, Kindergarten through 

twelfth grade. Furthermore, Iowa mandates a student-to-school counselor ratio of 
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350:1 and North Dakota mandates a student-to-school counselor ratio of 250:1 

(ASCA, 2016b). Not only is Minnesota behind in its student-to-school counselor 

ratio, but its racial and ethnic achievement gap is also larger than its neighbors 

(National Center for Education Statistics, 2015) and is one of the largest in the 

United States (Condron et al., 2013). Even though the poor student-to-school 

counselor ratio and the large racial and ethnic achievement gap both exist, their 

relationship remains unknown. This lack of information fails to inform recent and 

pending Minnesota legislation that considers the role of professional school 

counseling throughout the state (HF 250, 2015; HF 605, 2015; MINN. STAT. 

144.1501, 2014; SF 1364, 2015). Given the complexity of individual and school 

factors that impact student outcomes (e.g., Miller et al., 2013; Smith & Glass, 

1980), research is needed to investigate which factors have greater influence on 

academic achievement and in what way the student-to-school counselor ratio is 

related to academic outcomes.  

Minnesota politicians are becoming aware of this need. There is recent and 

upcoming legislation that pertains to school counselors. In 2014, a bill passed that 

allocated financial resources to increase the presence of helping professions (such 

as licensed school counselors) in rural Minnesota schools (MINN. STAT. 

144.1501, 2014). Through this bill, educational loans of helping professionals can 

be forgiven after a length of services to rural Minnesotan students is completed. A 

new bill was read to the Minnesota legislature in 2015, but was referred to the 

Committee on Education Finance before being formally introduced. It focused 
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specifically on the professional school counseling role. This bill would require 

every Minnesota school district to “provide adequate school counseling services 

to its students” with a district-wide, kindergarten through twelfth grade average 

professional school counselor ratio of 400:1, with extra funding being available to 

each school based on how many full-time counselors they employ (HF 605, 

2015). Another bill House bill was read and referred to the Committee on 

Education Finance before being formally introduced that would require districts to 

report to the State who in their schools are providing disciplinary functions and to 

notify parents and guardians of students if licensed school counselors do not 

provide counseling services (HF 250, 2015).  

Another bill was read to the Minnesota Senate and referred to Finance 

before being formally introduced. This bill seeks to “decrease caseloads” in hopes 

to promote counselors to be able to work “within the scope and practice of their 

training and licensure” (SF 1364, 2015). To promote such change, the bill would 

approve the administration of grants to schools - especially those who currently 

do not employ a licensed mental health provider - to employ professional school 

counselors as well as provide grants to postsecondary institutions who train 

student support personnel (such as school counselors). The amount granted to 

schools would be based on the number of full time and part time licensed support 

services positions in their district. The amount granted to postsecondary 

institutions would be based on the number of graduates that are qualified to serve 

as licensed support professionals in Minnesota schools (SF 1364, 2015).  
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2.1.1: The Role of the School Counselor 

 Before considering the student-to-school counselor ratio, it is important to 

provide clarity about the professional school counselor role. There has been past 

debate regarding the role and functions of a school counselor (Whiston, 2002). 

The history of school counseling focused on solely using guidance curriculum, 

whereas recent school counseling efforts have emphasized the importance of 

responsive services such as mental health counseling (Whiston, Tai, Rahardja, & 

Eder, 2011).  

The school counseling field derives from vocational counseling (Parsons, 

1909). Initial vocational counseling theory was designed with a social justice lens 

(O’Brien, 2001). Frank Parsons, the founder of vocational counseling, advocated 

for disadvantaged people such as women, economically disadvantaged 

individuals, and youth (Davis, 1969). Since Parsons’ (1909) ground breaking 

vocational counseling publication that outlined three factors that lead to a wise 

vocational choice (clear understanding of self, knowledge of requirements for 

success in the world of work, and reasoning powers between the two groups of 

facts), the vocational counselor role grew in serving youth. In the 1940’s, the new 

term “guidance counselor” became the acceptable term in reference to specific 

vocational counseling for children (Gysbers & Henderson (2001).  

 During the 1950s and 1960s, Carl Rogers’ person-centered theory (1951; 

1961) became prominent, and influenced the guidance counseling role to take on 

a more full-picture, holistic approach. Coincidentally, the demand for guidance 
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counselors skyrocketed with the National Defense Act (1958) and the societal 

desire to win the Space Race with Russia. Increased funds supported guidance 

counselors to identify and support students strong in math and science to attend 

college. This point in history is widely recognized as establishing school 

counseling throughout the nation (Gysbers & Henderson, 2001). The school 

counselor role further expanded during the 1980’s as mental health licenses were 

being established and developmental models of counseling were published 

(Carrell & Carrell, 2006).  

Since the beginning of the 21st century, the guidance-counseling role has 

officially evolved to the term “school counselor” to reflect the more broad nature 

of the position (Carrell & Carrell, 2006). The American School Counselor 

Association ([ASCA]; 2005) published a framework for school counseling 

programs called the National Model that outlines recommended activities, 

interactions, and methods of delivery as well as competencies that are 

foundational for school counselors. Programs that implement the National Model 

are referred to as comprehensive school counseling programs. Not only does the 

National Model outline duties and responsibilities of school counselors (e.g., 

counsel students with disciplinary problems), but it also outlines what duties are 

inappropriate for school counselors (e.g., register and schedule new students) 

(ASCA, 2005). In summary, comprehensive school counseling programs consist 

of four components: foundation (e.g., focus on student outcomes, meet 

professional competencies, enhance learning for students), management (e.g., use 
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of assessments and evaluations, development of action plans), delivery (e.g., 

provide services to students, parents, school staff, and the community), and 

accountability (e.g., show impact of their work and improve shortcomings), with 

at least 80 percent or more of their time in direct and indirect services to students 

(see Figure 5; ASCA, 2005).  

ASCA’s (2005) best practice of over 80 percent of school counselors’ time 

focused on direct and indirect service to students is comprised of a wide variety of 

activities. To fulfill their duty to all students, school counselors often perform in-

classroom guidance lessons that act as a prevention intervention with topics such 

as social/emotional development, peer relations, drug and alcohol education, and 

academic skills (Carrell & Carrell, 2006). School counselors also provide more 

personalized well-being services to students in small groups and individual 

counseling settings for students experiencing challenges such as family transition, 

difficulty with academics, drugs, and peer relations - to name a few (Carrell & 

Carrell, 2006; Reback, 2010a). Beyond their direct services to students, school 

counselors also serve students indirectly by consulting with other mental health 

professionals, administrators, parents, and community members in order to best 

assist their students (ASCA, 2005).  

It is plausible that the indirect service portion of the school counseling role 

has positive effects that benefit students as well as the general school 

environment. There is evidence suggesting that even if students to not come in 

direct contact with their school counselor, the teachers who consult with the 
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counselor may experience benefits which in turn benefit the students (Warren & 

Baker, 2013). Although Warren and Baker (2013) were able to capture the 

importance of indirect service, they only measured a specific, measureable type of 

indirect service (Rational Emotive-Social Behavioral Consultation (RE-SBC) 

with teachers). Because of the innumerable interactions school counselors have 

with other professionals within the school that are similar, but distinctly different 

from RE-SBC, there may be small, positive effects of their indirect service that 

are challenging to predict and measure. Thus, the role of the school counselor is 

not only to directly benefit students, but also the greater school environment to 

have an even greater benefit for students.  

Regardless of what grade level a school counselor supports, they are called 

to have the same base competencies of support for student academic development, 

career development, and personal/social development (Gysbers & Henderson, 

2001). Although these foundational competencies of the school counseling role 

are consistent regardless of grade-level, the daily work of school counselors varies 

in relation to the age and development of the students they serve. For example, 

elementary school counselors tend to focus mostly on behavior and mental health 

issues, compared to high school counselors who might spend a considerable 

amount of time focusing on college applications and career readiness (Adelman & 

Taylor, 2003; Reback, 2010b). Middle school counselors straddle socio-emotional 

development and academic readiness for high school and college (ASCA, 2016c). 

Furthermore, even though the competencies are outlined in the ASCA (2005) 
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National Model, there is no guarantee that counselors of comprehensive school 

counseling programs are acting out the National Model perfectly and there is 

likely variability between individuals and schools.  

School counselors have evolved from career-focused vocational 

counselors to licensed mental health professionals in the school (Gysbers & 

Henderson, 2001). They are unique from other student personnel positions 

because they provide services to all students including those in greatest need 

(Gysbers, Stanley, Kosteck-Bunch, Magnuson, & Starr, 2011). This differentiates 

them from other student service roles such as school psychologists and social 

workers (see Figure 6). Although there are shared responsibilities to support the 

mental health of children and provide crisis prevention and intervention, social 

workers have an added emphasis to provide consultation and referrals to families 

and children with the greatest need while school psychologists assess students for 

special services (Gysbers et al., 2011). School counselors in contrast have a 

broader role with the marked duty to work in ways that serve “all students that 

contribute to their academic, career, and personal/social development” (Gysbers 

et al., 2011, p. 198).  

Given the wide variety of duties and responsibilities the school counseling 

role contains (ASCA, 2005), school counselors are in a prime position to support 

academic achievement (Carrell & Hoekstra, 2014). The presence of stable, 

trusting, non-familial relationships has been shown to be a large factor for 

supporting academic achievement and graduation rates (Center for Promise, 
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2015). In order to carry out the components of the school counseling 

competencies (ASCA, 2005), school counselors could not be successful without a 

trusting relationship with their students. Given children’s challenging 

environments yet their yearning for connection (Lapan et al., 2014), adults in 

schools are called to listen and connect with students (Center for Promise, 2014). 

Given the very nature of their role, school counselors can be a supportive adult to 

promote positive student outcomes. Not only do school counselors have potential 

to be a trusting, consistent adult for the students on their caseload, but they can 

also support other school staff, such as teachers, to build strong relationships with 

their students and be effective trusting adults (Building Assets, Reducing Risks 

[BARR], 2015).  

Despite the potential of the school counselor role to promote positive 

student outcomes, school counseling is still an emerging field (Gysbers & 

Henderson, 2001). There is progress to be made to understand if counselors are 

functioning in the role we assume they are doing (Lapan et al., 2001). Even if 

school counselors exercised their roles and duties perfectly, there are limits to 

their effectiveness. For example, the recommended student-to-school counselor 

ratio of 250:1 could still be too large to promote deep trusting relationships with 

students. Dunbar (2010) identified that humans have the capacity to maintain a 

maximum of approximately 150 individual relationships. Relationships research 

supports 150 as the maximum with whom a human “can maintain social 

relationships through personal contact” (Ruiter, Weston, & Lyon, 2011). With this 
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limitation for the human capacity to build meaningful relationships, there are 

implications for the extent to which school counselors can be effective even at the 

recommended ratio of 250:1 (ASCA, 2005). Regardless of limitations, the 

literature suggests that a smaller student-to-school counselor ratio is especially 

needed in Minnesota in order for school counselors to more appropriately provide 

strong services to students and carry out their duties and responsibilities ascribed 

by ASCA (2005). This discussion on the role of the school counselor provides 

necessary context to the purpose of this dissertation, namely, to gain 

understanding of the relation of student-to-school counselor ratio with student 

outcomes.  

2.2: Critical Review of the Literature 

 The following literature review critically discusses the existing peer-

reviewed research related to the effectiveness of school counselors in promoting 

student outcomes. The review is organized as a progression from understanding 

the overall effectiveness of school counselors, to understanding the effectiveness 

of comprehensive school counseling programs, to finally focusing solely on 

literature investigating the student-to-school counselor ratio and student 

outcomes. Each article included in this critical review can be found in Table 1 

where the methods, major findings, and limitations of each article are 

summarized.  
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2.2.1 Are School Counselors Effective? 

 The student-to-school counselor ratio has no basis of importance unless 

the value of the school counseling role is established. The first literature reviewed 

focuses on the research that inquired upon school counselor general impact and 

effectiveness on student outcomes (as opposed to specifically the student-to-

school counselor ratio).  

Lapan, Wells, Petersen, and McCann (2014) studied nearly 6,000 middle 

and high school students in a diverse urban school district. Data were collected 

through an annual district-wide survey completed by a representative sample of 

students. To obtain student-level data, a 24-item Likert scale survey was used.  

Nine factors were measured: relationships, educational and career planning, 

career and technical education awareness and course enrollment, counselor 

responsiveness, safety, parent engagement, scheduling, counselor responsiveness, 

and meetings with school counselor. School-level variables were also collected. A 

single risk-variable was calculated for each school based on percentage of 

students receiving free or reduced price lunch, school mobility (percentage of 

students in school who move in or out that year), and percentage of students in 

each school who are identified as having limited English proficiency. School 

grade level (junior high or senior high school) was also collected.  

Hierarchical linear modeling (HLM) analysis identified three main 

findings: students who received personal school counseling services increased 

feelings of school connectedness, students who experienced risk factors of 
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poverty, high mobility, and limited English proficiency were less likely to feel 

school connectedness, and personal school counseling services acted as a 

protective factor to improve academic and nonacademic factors for students with 

risk factors (poverty, mobility, limited English proficiency). Lapan et al. (2014) 

argue based on their study’s results that school counseling services enhance 

school connectedness; therefore, school counseling services promote student 

success.  

Although Lapan et al. (2014) are very descriptive in their rigorous 

methods and portray strong, compelling arguments, important limitations of their 

work must be considered. As reported by the authors, there was a restricted range 

in between-school variability for the measures of school connectedness, 

responsive counseling, and frequency of meeting with counselors, which would 

weaken findings for the relationship between counseling services, risk factors, and 

school connectedness. The school district in which this study takes place has a 

fully implemented comprehensive school counseling program, which could 

predispose the students all have more contact with their school counselors. It is 

possible that if the sample also contained schools that did not have fully 

implemented comprehensive programs, the positive relationship between school 

counselor services and strong student outcomes could be strengthened. Another 

limitation of this research is that this study is cross-sectional rather than 

longitudinal. The authors stated that the survey was administered annually, yet the 

analysis inexplicably only included data from one academic year. It is possible the 
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surveys were anonymous, which would limit the ability to link data across years. 

However, if a longitudinal design could have been incorporated, a more complex 

and in depth understanding of the school counselor role could have been provided 

(Lapan et al., 2014). 

 School counselor effectiveness has also been examined in younger student 

populations. In a study of elementary professional school counselors, Reback 

(2010a) obtained a nationally representative sample of approximately 9,200 third-

grade public elementary school students from the Early Childhood Longitudinal 

Survey-Kindergarten Cohort (ECLS-K). The ECLS-K (2004) began with 

kindergarten students in the academic year of 1999 and has collected data from 

the same students when they were in first grade (Spring 2000), and third grade 

(Spring 2002).  

 When the students were in third grade, their teachers were asked if the 

students received individual or group counseling from a trained professional at 

school during the school day. Responses indicated that 13.5 percent of the 

students received counseling from a school counselor. Reback (2010a) also 

inquired about how the rates of counseling by a school counselor during the 

school day varied across racial groups; White (14%), African American (15.9), 

Hispanic (9.8), Asian (6.8) and “other race” (15.8%) were reported by their 

teachers as recipients of school counseling. The Hispanic and Asian rates of 

counseling were significantly lower than the rates of counseling for White, 

African American, and “other race” students. Results also showed that students 
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were more likely to receive counseling if their parents were not married when 

they were born or if they came from a one-parent household when they were in 

first-grade. Similarly, family transitions between first and third grade (such as 

adding a parent, experiencing divorce, or gaining a sibling) also predicted higher 

rates of school counseling (Reback, 2010a).  

 Finally, Reback (2010a) also examined the relationship between school 

counselor availability and standardized test scores. School counselor availability 

was measured as the percentage of students in the school receiving counseling by 

their school counselor. By correlating school counselor availability based on 

state-level policy (i.e., state policy on elementary school counselor ratio) with 

elementary student standardized test scores, it was found that states that had 

policies with greater requirements for elementary counseling (i.e., smaller ratios 

and increased student contact) had higher third grade standardized test scores for 

both math and reading, compared to students in states with less rigorous policies. 

These results were statistically significant even after controlling for previous 

standardized test scores. As the percentage of the student body receiving 

counseling by their school counselor increased 5 percentage points, there was a 

0.11 standard deviation increase in school mean standardized math scores and a 

0.07 standard deviation increase in school mean standardized reading scores (p < 

.05).   

 A limitation of Reback’s (2010a) study is that it relies on teacher-reported 

data. Although Reback’s (2010a) research asks about each teacher’s students and 
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counseling, it is still possible that the teachers are unaware of who students are 

meeting with during the school day. For example, a teacher of a student with an 

individualized education program (IEP) might be more likely to think the student 

is meeting with a school counselor during the school day rather than school 

psychologists or special education instructors. Regardless of limitations, Reback’s 

(2010a) paper provides evidence that suggests the presence of licensed school 

counselors has a positive impact on student behavior and student standardized test 

scores. 

 Whiston, Tai, Rahardja, and Eder (2011) performed a meta-analysis 

exploring the effectiveness of school counseling interventions. Two different 

meta-analyses were conducted based on study methods. The first meta-analysis 

focused on treatment-control designed studies and the second focused on pretest-

posttest comparison designed studies. School counseling intervention studies were 

only selected for the meta-analyses if the interventions contained tasks that 

contained typical school counseling responsibilities in the United States, had a 

quantifiable outcome measure, contained data directly collected from students or 

their parents in a school setting, and occurred between the years 1980 and 2004. A 

total of 325 studies met the criteria; 117 were identified for the treatment-control 

meta-analysis, 32 for the pretest-posttest meta-analysis, and one met criteria for 

both. The remaining studies were eliminated because they did not include 

sufficient information to code effect sizes.  
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 The identified studies were coded for type of school counseling 

intervention (instruction/workshops, individual planning, consultation/counseling, 

or evaluation), provider of the intervention (experienced school counselor, student 

counselor, teacher, other student personnel), student information (grade level of 

intervention, ages, race/ethnicity of sample), and outcome type (cognitive, 

behavioral, affective, or effective functioning). Analyses involved weighting each 

effect size by each study’s sample size, calculating average effect size, and 

calculating 99 percent confidence intervals for each mean effect size (Whiston et 

al., 2011).  

 The treatment-control analysis showed that, overall, weighted effect size 

for school counseling intervention effectiveness was calculated as d = .30 (99% 

CI [.25, .34]) and was statistically significant. Moderator analysis was carried out 

to examine if continuous variables (e.g., number of individual meetings with 

school counselor) changed the relationships between methodology and effect 

sizes. The researchers hypothesized the effectiveness of school counseling 

interventions would be even stronger for students who experienced more 

interventions and/or individual interventions with their school counselor. The 

moderator analysis was not significant, meaning that no variables changed the 

significant finding of school counseling intervention effectiveness (Whiston et al., 

2011).  

 When researching type of school counseling intervention, significant 

differences were discovered. The effect sizes for individual planning (d = .26) and 
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evaluation (d = .19) interventions were smaller than instruction (d = .35) and 

consultation/counseling (d = .35) interventions. Although larger effect sizes were 

shown for interventions targeting high school (d = .34) and middle school (d = 

.42) students compared to elementary school (d = .26) students, these differences 

were not statistically significant. In regards to intervention delivery, studies that 

had teachers provide the intervention had significantly larger effect sizes (d = .57) 

than studies that had experienced counselors provide interventions (d = .26).  

Perhaps it is not a surprise that teachers had larger effect sizes when 

implementing interventions than counselors given the challenges school 

counselors face getting to know the large numbers of students on their caseloads 

(ASCA, 2015). Although Whiston et al.’s (2011) meta-analysis included studies 

from different states, the school counselor ratio recommended by ASCA (250:1) 

is larger than the amount of individuals a single person can have a meaningful 

relationship with through personal contact (Dunbar, 2010; Ruiter et al., 2011). 

Furthermore, even though teachers delivered the interventions, the school 

counselors were the school personnel organizing the interventions (Whiston et al., 

2011). What is important when considering the school counseling profession is 

the fact that school counseling effectiveness had a medium effect size (Whiston et 

al., 2011).  

Outcome analyses in Whiston et al.’s (2011) meta-analysis found that the 

effect size for school counseling interventions and behavioral outcomes (d = .41) 

was significantly larger than effect sizes for affective (d = .23), cognitive (d = 
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.19), and effective functioning (d = .12) outcomes. Cognitive outcomes such as 

GPA and academic achievement had significant yet small effect sizes (d = .15 and 

.16) compared to the large effect size for career knowledge (d = .67). 

Behaviorally, school counseling interventions found larger behavior outcomes for 

decreasing discipline problems (d = .83), increasing problem-solving abilities (d = 

.96), and skills to help others (d = 1.14) than other behavioral outcomes such as 

social skills (d = .33) and attendance (d = .30). There were no notable differences 

for type of affective outcome; however, most of the studies reviewed measured 

self-esteem and found wide variability in effect (Whiston et al., 2011).  

The second meta-analysis focused on pretest-posttest comparison designed 

studies. There are concerns that pretest-posttest analysis may overestimate effect 

sizes due to correlation between pretest and posttest measures. To account for this 

concern, Whiston et al. (2011) used a conservative, calculated estimate of 

weighted average effect size for pretest-posttest data. Their formula “weighted 

each standardized mean change effect size by the inverse of its sampling error, 

while incorporating an estimate of the correlation between pretest and posttest” 

(p. 45). Contrary to the treatment/control studies, results found a non-significant 

effect size of .07 (99% CI [-.10, .24]). 

There are limitations to Whiston et al.’s (2011) research. The researchers 

did not clarify if the studies included in the meta-analyses were comprised of 

comprehensive school counseling programs or well-developed curricula and 

intervention. The quality of the meta-analyses depends on the quality of the 
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studies they included. Even though the researchers did statistically give stronger 

weighting to higher quality studies, the fact that over 100 studies were not 

included in the analyses due to a lack of information is problematic for the 

research results. The problem is twofold: first, quality school counseling research 

should require means, standard deviations, and sample sizes to be reported in all 

published research; second, the sample of studies from this meta-analysis was 

nearly cut in half due to this issue. Whiston et al. (2011) could have completed the 

vote counting method (i.e., “sign test”) of reported outcomes to test if excluding 

the studies made a difference on the results (Higgins & Green, 2011). Such a test 

does not require means, standard deviations, and sample sizes; rather, studies 

could have been included in the meta-analysis whether the difference between 

groups were significant (Higgins & Green, 2011). It is possible that the meta-

analysis results could have been notably different if the omitted studies had been 

included in the analyses; however, Higgins and Green (2011) recommend vote 

counting to be avoided when possible. 

Overall, the critical review of research related to school counseling 

effectiveness finds that school counseling interventions have a medium effect on 

student outcomes (d = .30 (99% CI [.25, .34]; Whiston et al., 2011). Students are 

more likely to receive school counseling when experiencing important life 

transitions, and the availability of a school counselor is associated with higher 

standardized test scores (Reback, 2010a) and increased school connectedness 

(Lapan et al., 2014). Markedly, school counseling availability was discovered as a 
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protective factor between poverty, mobility, and limited English proficiency and 

improved outcomes (Lapan et al., 2014). Having documented the positive relation 

school counseling has with student outcomes, further critical consideration of the 

student-to-school counselor ratio can continue.  

2.2.2 Outcomes and Comprehensive Programs 

 Thus far, it has been established that school counselors are an effective 

resource for students (Reback, 2010a; Whiston et al., 2011). It is important to 

consider the influence of comprehensive school counseling programs (CSCPs). 

Because the recommended student-to-school counselor ratio is a component of a 

CSCP (ASCA, 2016a), trusting a smaller component of a CSCP would be less 

justified if CSCPs were not empirically proven to improve student outcomes.  

Lapan, Gysbers, and Petroski (2001) examined seventh grader safety and 

success for students within the same state, collecting data on student’s feelings of 

safety and success. The researchers used data collected from seventh-grade 

students and middle school teachers in a survey across four consecutive years, 

1992 to 1996. The survey was mandated for a statewide representative sample of 

school districts each year from the state in which this research occurred. The 

sample consisted of stratified random samples representative of all schools in the 

same state resulting in a total of 22,601 seventh-grade students and 4,868 teachers 

from 184 different schools.  

 Hierarchical linear modeling (HLM) was carried out to analyze the data. 

Student-level variables included sex (male or female), minority status (Caucasian 
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American or minority race or ethnicity; Asian identified students were excluded 

from analysis given their small representation in the sample), safety and 

relationship with teachers (a four item, 5-point scale), relevance of education to 

one’s future (a two item, 5-point scale), subjective estimate of quality of life (one 

item asking for a global assessment of the quality of education available to them 

in their school on a 5-point scale), objective estimate of quality of life (a four 

item, 5-point scale asking about environmental conditions and interpersonal 

milieu), grades (self-reported, 8-point scale), and time spent on homework (a one 

item, 6-point scale rating how much time students spend on homework each day; 

Lapan et al., 2001).  

School-level variables included enrollment, socioeconomic status level 

(percentage of students in each school receiving free or reduced priced lunch), 

and guidance (a seven item, 5-point scale of teacher-reported perspectives of 

school counselor activities). The researchers described statistically controlling for 

school enrollment and SES. HLM analyses addressed nesting problems within the 

data (Lapan et al., 2001). 

 Results indicated that, after controlling for between-school socioeconomic 

status and enrollment size differences, students attending middle schools with 

more fully implemented comprehensive programs felt safer attending their 

schools, had a better relationship with their teachers, believed that their education 

was more relevant and important to their futures, were more satisfied with the 

quality of education available to them in their schools, had fewer problems with 
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the physical and interpersonal milieu in their schools, and earned higher grades 

(Lapan et al., 2001). Correlations between student variables and school-level 

variables indicated schools with a more fully implemented comprehensive 

guidance and counseling program were associated with higher school-level 

indicators of student safety and success (Lapan et al., 2001).  

 There are notable limitations to consider for Lapan et al.’s (2001) study. 

Foremost, results are contingent on student and teacher self-report data. Even data 

that could have been objectively obtained (such as student grades) were self-

reported, which could lead to misrepresented findings. Even though self-reported 

grades have shown to have validity related to actual grades for adolescents 

(Crockett, Schulenberg, & Petersen, 1987), researchers are generally encouraged 

to obtain objective data when it is attainable (Greene, 2015). Furthermore, with 

regard to the focus of this critical review, results related to school counseling 

activities relied on teacher-reported items. As outlined earlier in this paper, 

professional school counselors have roles that exist both inside and outside the 

classroom (ASCA, 2005). To examine comprehension of school counseling 

implementation in a school based on only teacher-reported data provides a limited 

perspective on the work of professional counselors in those schools. Another 

limitation of the study is that although results were statistically significant, the 

effect sizes were small. This limitation is expected with such a large sample size, 

yet it is still notable. Finally, although Lapan et al. (2001) reported their sample to 

be representative of the state in which the study took place, the sample was not 
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selected at random, which could lead to selection bias of their sample, potentially 

altering the results.  

 Sink and Stroh (2003) sought to further understand the relationship 

between comprehensive programs and student outcomes. Their work built upon 

Lapan et al.’s (2001) findings that more fully implemented comprehensive school 

counseling programs were related to better student performance in school and 

feelings of safety, which were similar findings to other school counseling 

evaluations (Hughey, Gysbers, & Starr, 1993; Lapan, Gysbers, Hughey, & Arni, 

1993; Lapan, Gysbers, & Sun, 1997). 

Focusing specifically on elementary professional school counselors and 

their students, the researchers inquired about differences in academic achievement 

(e.g., standardized test results in subjects of reading, math, and listening) after 

controlling for socio-economic differences by comparing students who attended 

schools with no systemic counseling program with students who attended fully 

implemented comprehensive programs. Sink and Stroh’s (2003) study was 

longitudinal in nature, observing data over three years. Their research focused on 

students who were enrolled for three or more years in schools that had well-

established comprehensive programs (at least five years of a comprehensive 

school counseling program). Sink and Stroh (2003) also explored gender 

differences in achievement after controlling for socioeconomic factors in schools 

with or without a well-established comprehensive program. 
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 Public elementary schools in the state in which this research took place 

were randomly selected; 150 schools participated in the study. Nearly half (67 

schools) were identified as having a comprehensive school counseling program 

and the rest were considered a comparison group (83 schools). School-level data 

were collected: enrollment, geographic setting, percent of students eligible for 

free or reduced price lunch, and percent of students eligible for federal 

government assistance. Student-level variables were also collected: grade level 

(third or fourth grade), ethnicity, and gender. Both groups contained relatively 

similar demographics, except the comparison group was slightly more ethnically 

diverse. The research group was broken down further into sub-groups based on 

the extent to which the comprehensive counseling program was implemented; the 

schools with “high implementation” (5 years or more) were the group of interest. 

This sub-group was generally similar in demographic representation to the control 

groups (Sink & Stroh, 2003). 

 School personnel (school counselors in the research group, other general 

student services staff in the control group) answered questions via a telephone 

survey about their current position (e.g., years of experience, full-time equivalent 

status, age, gender) as well as school information (geographic location (rural, 

suburban, or urban), grade levels served, total caseload (i.e., student-to-school 

counselor ratio). Student standardized test scores were also obtained for the past 

three years as well as the length of time each student was enrolled in their current 

school (Sink & Stroh, 2003).  



 
 
 

 

 

 

40 

 

 Multivariate analyses of covariance (MANCOVAs) examined relations 

with standardized test scores of variables of group (research vs comparison 

group), length of student enrollment in their current school, and gender, with a 

covariate of percent of students receiving free or reduced price lunch. Results 

found that students enrolled for more years in a school with a well-established 

comprehensive school counseling program were more likely to perform higher on 

standardized tests than students from schools without any counseling program. 

Furthermore, a significant interaction was found between group and length of 

enrollment. That is, students in comprehensive schools for a shorter amount of 

time had lower test scores than students in non-comprehensive program; however, 

as students spent more time in schools with comprehensive counseling programs 

over the three years of data collected, the higher their test scores become, 

surpassing the scores of students with no counseling program (Sink & Stroh, 

2003). 

 Despite considering the extent to which the comprehensive school 

counseling programs in the sample were implemented, which previous studies had 

failed to do (Lapan et al., 2001), there are limitations to Sink and Stroh’s (2003) 

research. Foremost, there was no consideration of variables related to teachers. 

Teacher variables - such as teacher to student ratios - are known to affect 

standardized test scores (Smith & Glass, 1980), yet no data describing teachers 

were obtained. It could be that teacher variables confound the results of this study. 

Furthermore, despite the causal language used in this study, there are limits in 
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understanding causality because of the study’s design. Even though length of 

comprehensive program was considered and change in standardized test scores 

was observed over the three years included in analysis, there were no true 

experimental controls. Sink and Stroh’s (2003) design was quasi-experimental, 

therefore calling into question the causal claims made by the authors.  

 The findings from Lapan et al. (2001) and Sink and Stroh (2003) 

emphasize the positive relationship comprehensive school counseling programs 

can have with student outcomes such as higher standardized test scores, grades, 

student feelings of safety, and school connectedness. An important component of 

a comprehensive school counseling program is a student-to-school counselor ratio 

of 250:1 (ASCA, 2005). By confirming the positive effect of comprehensive 

school counseling programs in general, a focus can now be given to the student-

to-school counselor ratio alone. 

2.2.3 Outcomes and the Student-to-School Counselor Ratio  

 Given research evidence that school counseling interventions are effective 

(Reback, 2010a; Whiston et al., 2011) and comprehensive school counseling 

programs improve student outcomes (Lapan et al.’s, 2001; Sink & Stroh, 2003), 

this critical review can turn to its final focus, the student-to-school counselor 

ratio. A marked component of the comprehensive approach to school counseling 

is the student-to-school counselor ratio (ASCA, 2005). As previously stated, the 

American School Counselor Association (ASCA) recommends a ratio of one 

school counselor for every 250 students (ASCA, 2016a). Previous literature has 
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connected this ratio with student outcomes and supports the notion that smaller 

student-to-school counselor ratios support positive student outcomes (Carrell & 

Hoekstra, 2014; Reback, 2010b), especially for minority students (Carrell & 

Carrell, 2006; Lapan et al., 2012).  

Carrell and Carrell (2006) published a study that has been described as 

“one of the most rigorous nonexperimental studies of the impact of counselors” 

(Reback, 2010b). It is considered the first study to directly call into question 

whether or not smaller student-to-school counselor ratios improve student 

outcomes. Using county-level administrative data, Carrell and Carrell (2006) 

examined student-level discipline records of a school district from 1995 to 1999 

and controlled for within-school variation. They considered the relationship 

between smaller student-to-school counselor ratios and type and number of 

disciplinary incidents.  

Individual student-level demographics were controlled for, including race, 

gender, gifted program participation, learning disability status, and eligibility for 

free or reduced price lunch. School-level variables were also controlled for: 

student-to-teacher ratio, percent of school population that was Black or Hispanic, 

and percent of school population that was eligible for free or reduced price lunch. 

The student-to-school counselor ratio was calculated by dividing the number of 

students enrolled in a school by the number of full-time school counselors (Carrell 

& Carrell, 2006).  
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Fixed effects model results showed a positive, significant regression 

coefficient for the student-to-school counselor ratio that predicted a 1.2 

percentage point increase in disciplinary recurrence with every 100-student 

increase in the number of students per school counselor. A significant two-way 

interaction was found between the student-to-school counselor ratio and the racial 

Black dummy-coded variable. The significant decrease in disciplinary recurrences 

for smaller student-to-school counselor ratios was found to be stronger for Black 

students compared to non-Black students. Furthermore, a significant three-way 

interaction was found yielding a result that a smaller student-to-school counselor 

ratio had an even stronger relationship with discipline occurrence for Black male 

students. Carrell and Carrell (2006) not only examined behavior outcome 

differences in racial identity, but also examined behavior outcomes by 

socioeconomic status. Smaller student-to-school counselor ratios were shown to 

have a significantly larger relationship with disciplinary occurrence for 

economically disadvantaged students (based on free or reduced price lunch 

eligibility) than their advantaged counterparts (Carrell & Carrell, 2006).  

A ground-breaking paper for the student-to-school counselor ratio, Carrell 

and Carrell (2006) executed sound, strong research, yet still have limitations in 

their study. The researchers did not carry out a longitudinal design. It could be 

that it was not possible to link students between academic years; however, being 

able to follow a student’s disciplinary recurrences as their student-to-school 

counselor ratio shifts over time (based on school enrollment from year to year) 
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would expand and benefit knowledge within the school counseling field. Their 

research also only included students from one school district, which limits the 

generalizability of their findings. Other limitations are shown in their reporting of 

the results, as they do not outline their own limitations of their methods nor do 

they describe how their results fit with previous school counseling research. This 

was the first study to directly examine the student-to-school counselor ratio while 

appropriately controlling for confounding variables. Carrell and Carrell (2006) 

could have discussed how their findings relate to previous school counseling 

research and failed to do so. 

 Lapan, Gysbers, Stanley, and Pierce (2012) conducted a study as a direct 

response to the research of Carrell and Carrell (2006) that found compelling, 

strong effect sizes for the relationship between the student-to-school counselor 

ratio and academic and discipline outcomes for low income and minority youth. 

Using state-level administrative data from Missouri’s department of education, 

the researchers selected a statewide representative sample of schools in their state 

based on enrollment, geographic setting, socioeconomic level, and minority 

student enrollment. School-level student outcome variables were examined: 

graduation rates, suspension rates, average daily attendance rates, and ACT 

Composite scores. These variables were connected with each school’s student-to-

school counselor ratio and school-level demographic variables: the percentage of 

students receiving free or reduced price lunch and student enrollment size (Lapan 

et al., 2012).  
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 Correlational analyses found that schools with smaller student-to-school 

counselor ratios had higher graduation rates, fewer disciplinary incidents, and 

better attendance rates. In addition, schools with higher rates of free or reduced 

price lunch had lower graduation rates, more disciplinary incidents, lower average 

daily attendance, and lower Composite ACT scores. A strong inverse relationship 

was found between student-to-school counselor ratios and the percentage of 

students receiving free or reduced price lunch; in the state where this study took 

place, schools with greater rates of subsidized meals have smaller (i.e., “better”) 

student-to-school counselor ratios (Lapan et al., 2012).  

 After controlling for between-school differences, multiple regression 

results showed school poverty predicted lower graduation rates, lower average 

daily attendance, and higher disciplinary incidents. However, a significant 

interaction effect between counselor ratios and school poverty was observed; 

where high-poverty schools that met the ASCA recommendation to have a 

student-to-school counselor ratio of 250:1 had better graduation rates and average 

daily attendance, and lower disciplinary incidents than high-poverty schools that 

did not meet the recommended standard (Lapan et al., 2012).  

 There are limitations within Lapan et al.’s (2012) study. First, the research 

takes place in a state where a comprehensive school counseling program is 

required. That said, there was no attempt to consider and control for variation in 

level of implementation of school counseling programs. In addition, the analyses 

only occurred at the school level.  It could be that if they also had focused on 
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individual level student factors (such as mobility, race, or ethnicity), the strength 

of the findings of the study might have declined or diminished. Even though 

Lapan et al. (2012) controlled for these variables at the school level, controlling 

for school level variables is not the same as controlling for student level variables 

(Raudenbush & Bryk, 2002). For example, previous research has found that being 

one of the few socioeconomically disadvantaged students in a school with mostly 

privileged students is not the same as being a disadvantaged student in a school 

with a more disadvantaged student body (Raudenbush & Bryk, 2002).  

Similar to the failure to consider student-level differences, despite sound 

quantitative methods, there is possibility of confounding variables in Lapan et 

al.’s (2012) research. Although the researchers had few variables, which yielded 

simpler and easy-to-understand results, the researchers were using administrative 

data, meaning they had access to and could have controlled for more variables. 

Controlling for more variables could have decreased the chance for confounding 

factors. Lastly, although Lapan et al.’s (2012) study contained a sample 

representative of the state in which the study took place, the sample was not 

selected at random, which could lead to selection bias of their sample causing the 

results to be unrepresentative.  

 In addition, building upon Carrell and Carrell’s (2006) study, Reback 

(2010b) considered non-cognitive factors with the student-to-school counselor 

ratio with a specific interest in elementary school student mental health and 

behavior. Using publicly available school-level data from the state of Alabama 
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across a span of 6 years, school-level variables were observed: enrollment size, 

disciplinary incident rates, attendance rates, percent of students eligible for free or 

reduced price lunch, average standardized test scores, number of students whose 

ethnicity was non-white, teacher-to-student ratio, district-level expenditure per 

student, and number of counselors. It is important to note that in this study, the 

number of school counselors was a representation of the school counselors and 

might not have reflected the true number of school counselors for a given school. 

Alabama subsidizes student personnel positions based on previous year 

enrollment. Reback (2010b) used the number of eligible subsidized school 

counseling positions rather than the number of positions truly hired.  

 Regression analyses failed to find a significant statistical relationship 

between the number of school counselors in a school and standardized test scores. 

Despite the non-significant relation between subsidized school counselor 

positions and test scores, a significant inverse relationship was found between the 

number of subsidized school counselor positions and both suspension rates and 

weapon-related incidents (p < .05). Although the relationship becomes less 

significant when considering the full set of control variables (p < .10), Reback 

(2010b) still considers the inverse relationship between school counselor positions 

and disciplinary incidents notable.  

Reback’s (2010b) result should be interpreted with caution, as there were a 

number of limitations. The most notable challenge of the methods was to measure 

number of school counselors for a school by the number of subsidized school 
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counselor positions rather than the true number of hired positions. A true student-

to-school counselor ratio for each school was not calculated. Instead, Reback 

(2010b) only measured the possible availability of counselors. A school counselor 

ratio was assumed based on Alabama’s policy that school counseling positions are 

subsidized by school enrollment size; however, it could be true that a school has 

more or fewer school counselors than what they qualify for in subsidies. Another 

limitation that was not discussed by the authors was that potential nesting 

problems within the data were not addressed. Although the majority of the 

variables were school-level, one district-level variable (expenditure per student) 

was utilized. School-level variables may be impacted by district-level variables, 

which might call for a more appropriate statistical analysis such as HLM (Reback, 

2010b).  

Carrell and Hoekstra (2014) took an economic perspective of the school 

counseling profession and inquired on whether or not the school counseling role 

was a worthwhile educational input for resources and support. To do so they 

examined the relationship between school counselors and academic achievement. 

By using administrative data from a county in Florida and controlling for within-

school counselor variation, Carrell and Hoekstra (2014) investigated academic 

achievement of third through fifth graders in twenty-two elementary schools in 

the county of interest from 1996 to 2003. Achievement was operationalized as a 

student’s percentile ranking on math and reading standardized tests. Disciplinary 

data were also observed as the number of disciplinary infractions committed per 
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student per year. School counseling interns were placed in the schools for 

semester-long practicums. These placements were considered full-time equivalent 

positions and were used to measure the effect of adding a full-time counselor to a 

school. Analyses were done for all students and then separately for male and 

female students (Carrell & Hoekstra, 2014).  

Results showed that increasing the number of school counselors in a 

school significantly improved academic achievement and decreased the number 

of disciplinary occurrences. Specifically results suggest that adding an additional 

counselor increased student standardized test scores. When inspecting males and 

females separately, results show that adding a school counselor significantly 

improved males’ academic achievement and significantly decreased both male 

and female disciplinary problems. Adding a school counselor predicted a decrease 

in disciplinary occurrences by about 20 percent for males and 29 percent for 

females (Carrell & Hoekstra, 2014).  

Carrell and Hoekstra (2014) use their results to calculate the cost 

effectiveness of hiring a new school counselor versus a new teacher. Their 

calculations lead them to state that hiring an additional school counselor is 

“approximately equivalent” to improving the quality of every teacher in a school 

by 0.3 standard deviations and twice as effective in increasing test scores. These 

results support the notion that counselors are an effective resource to pay for in an 

effort to increase academic achievement as an alternative to hiring more teachers 

(Carrell & Hoekstra, 2014).  
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Although the claims made by Carrell & Hoekstra (2014) are supportive of 

the school counseling role, there are limitations of their research that must be 

considered. First, their methods are not described in detail. Based on the 

description in the paper, it would not be possible to replicate the calculations 

carried out to investigate cost effectiveness of hiring a school counselor. Even 

though their methods for predicting academic achievement and disciplinary 

occurrences were described in detail, the focus of this paper was cost 

effectiveness of hiring school counselors as a resource to promote academic 

achievement. Unfortunately, due to the lack of information reported, the results 

cannot be fully understood. Further, the researchers did not articulate a 

justification to analyze males and females separately nor did they describe 

implications for the differing results between these two groups (Carrell & 

Hoekstra, 2014).  

Another important limitation is that the researchers considered school 

counseling students on their clinical practicum to be the equivalent of a full-time 

counselor. Rather than examining schools that hired new counselors who 

increased or decreased their ratios, Carrell and Hoekstra (2014) only studied 

schools that had a school counseling practicum student. The researchers did not 

mention that student counselors might be spending their time on different tasks 

than already licensed counselors, such as the student tasks of shadowing 

professional school counselors or seeking required supervision (ASCA, 2005). By 

considering trainee school counselors as equivalent to full time professional 
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school counselors, the results are only generalizable as to the impact of adding a 

full time trainee school counselor rather than a professional, which alters Carrell 

and Hoekstra’s (2014) conclusions. Finally, a longitudinal design was not carried 

out even though it could have been possible. Due to the nature of the 

administrative data available, it seems it was possible for schools to be followed 

over time. Implementing a longitudinal design would have allowed the 

researchers to account for within school variation in achievement and discipline. 

By failing to do so, the cross sectional design did not consider how adding a 

school counselor influences individual students over time, an inquiry that would 

be a valuable contribution to the field.  

Lapan, Whitcomb, and Aleman (2012) focused on school counseling 

disparities in the state of Connecticut. They found that the same schools that had 

lower high school graduation rates also had worse student-to-school counselor 

ratios, and that those schools were mostly made up of non-white students. In an 

effort to understand what was occurring for these schools, their study focused on 

the relationship between school counseling at the high school level and student 

outcomes of attendance, graduation, and discipline rates.  

Using statewide administrative data, the researchers gathered school-level 

demographics of expenditures per student, percentage of students receiving free 

or reduced price lunch, and student-to-school counselor ratios. An online survey 

was used to ask school counselors and principals questions regarding the extent to 

which each school had implemented a comprehensive school counseling program. 
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The respondents to the survey rated what services the school counselors provided 

to students and characteristics of the school counseling program (Lapan et al., 

2012). 

Results showed that the large racial and ethnic gaps in high school 

graduation rates were consistent with school counselor disparities; that is, districts 

with lower graduation rates also had higher student-to-school counselor ratios. 

Those same districts also had a higher proportion of racial and ethnic minority 

students. Results found that after controlling for demographic differences, smaller 

student-to-school counselor ratios predicted lower suspension rates and instances 

of discipline. Furthermore, school counselors who had a more fully implemented 

comprehensive program, including the college and career readiness component of 

a comprehensive program, had lower suspension rates and instances of discipline, 

and increased attendance and graduation rates (Lapan et al., 2012).  

 Limitations of this study include that the unit of analysis is restricted to the 

school level. Lapan et al., (2012) could conclude smaller student-to-school 

counselor ratios benefitted schools with a higher rate of racial and ethnic minority 

students; however, by omitting the student-level from their analysis, direct 

connections between the student-to-school counselor ratio and individual minority 

students could not be drawn. It could be that smaller school counseling ratios not 

only benefit schools with a large proportion of minority students, but also benefit 

minority students in schools that have mostly majority-identified students. 

Although it is a strength that the researchers consider the extent to which the 
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counseling program is implemented for each school, they relied solely on school 

counselor and principal self-report information, which could lead to biased results 

rather than having objective observational recordings (Lapan et al., 2012).  

Overall, the student-to-school counselor ratio has been found to be related 

to student outcomes. Specifically, smaller ratios decrease disciplinary concerns, 

especially for socially disadvantaged students (Carrell & Carrell, 2006; Carrell & 

Hoekstra, 20140; Lapan et al., 2012; Lapan, Whitcomb, & Aleman, 2012; 

Reback, 2010b). These findings support future research and call for student-to-

school counselor ratios in concordance with the ASCA National Model (ASCA, 

2005; Lapan et al., 2012). 

2.3: Theoretical Framework 

The theoretical perspectives informing this dissertation research are built 

upon school counseling’s foundations in vocational counseling (Parsons, 1909). 

Specifically, early vocational counseling theory was designed with a focus on 

social justice, serving those in society who had the most need (O’Brien, 2001). 

Primary vocational counseling advocated for marginalized people of the early 

20th century, such as women, economically disadvantaged individuals, and youth 

(Davis, 1969). This study’s theory integrates the social justice lens of early 

vocational counseling with Carl Rogers’ person-centered counseling theory 

(1951; 1961). A modern application of person-centered counseling is called The 

Common Factors approach (Wampold, 2012). The Common Factors emphasize 

what is common among all styles of counseling, which is the relationship between 
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counselor and client. The Common Factors approach recognizes that the 

relationship accounts for 30 to 70 percent of the variance of outcomes in therapy 

(Wampold & Imel, 2015), which supports Rogers’ (1951, 1961) notion that the 

relationship is the driving force for change rather than what specific strategies are 

used in counseling. The research questions predict a connection between a school 

counseling presence and academic achievement through considering the student-

centered role of a licensed school counselor, especially for marginalized students.  

The nature of the predicted relationship between school counseling and 

student outcomes also derives from both Adlerian and Ecological Systems 

theories (Adler, 1930; Bronfenbrenner, 1977, 1994). Adlerian principles 

emphasize individual social context and external dynamics (Adler, 1930), which 

inform the present study’s use of multiple contextual variables. School counselors 

also exist within systems of schools, districts, and communities. Understood 

through Ecological Systems Theory (Bronfenbrenner, 1994), school counselors 

function in these complex systems to benefit student development. School 

counselors can exist in a student’s microsystem, having direct contact with 

students, yet they also function in the mesosystem when interacting with parents 

and guardians which can have a positive, yet indirect benefit for the student 

(Bronfenbrenner, 1994; Warren & Baker, 2013). The present study also seeks to 

capture the function of the exosystem, which is the student’s social context. 

Through factors such as the number of months receiving state assistance, this 

study attempts to capture factors that are beyond the student's’ active roles.  
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By considering the school counseling policy, this study also considers the 

exosystem. The research questions integrate these named theories specifically 

asking whether school counselors influence marginalized students (Parsons, 

1909), considering how school counselors function in their education systems, 

and by controlling for various individual and systems social context variables.  

Failure to consider the systems or the individual factors would not allow for a 

whole picture of how the school counselor role relates to student standardized test 

scores and attendance. Although complex, the research questions at hand 

implement vocational counseling, person-centered counseling, Adlerian, and 

Ecological Systems theories.  

2.4: Summary of Chapter 2 

Previous research has found lower student-to-school counselor ratios 

improve student outcomes (Lapan et al., 2014; Reback, 2010a; Whiston et al., 

2011). For example, students who received counseling services perform better on 

standardized test scores (Reback, 2010a). Furthermore, students experiencing 

poverty, high mobility, or who have limited English proficiency reported 

increased school connectedness when they had more contact with school 

counselors (Lapan et al., 2014).  

Not only does contact with a school counselor improve student outcomes 

(Lapan et al., 2014; Reback, 2010a; Whiston et al., 2011), but positive student 

outcomes are also related to comprehensive school counseling programs (Lapan et 

al., 2001; Sink & Stroh, 2003). Students whose schools had comprehensive school 
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counseling programs reported feeling safer at school, thought more highly of their 

education, and had higher academic achievement than students who did not have 

comprehensive programs (Lapan et al., 2001; Sink & Stroh, 2003).  

A marked component of a comprehensive school counseling program is 

the recommended student-to-school counselor ratio of 250:1 (ASCA, 2015). 

Smaller student-to-school counselor ratios decrease disciplinary issues (Lapan et 

al., 2012; Reback, 2010b), especially for Black male students and students in 

poverty (Carrell & Carrell, 2006; Lapan et al., 2012). Furthermore, schools with a 

ratio of 250:1 or better had lower discipline rates and higher attendance and 

graduation rates compared to schools that did not have a ratio of at least 250:1 

(Lapan et al., 2012). Smaller ratios have also been shown to predict higher 

standardized test scores (Carrell & Hoekstra, 2014).  

 The underlying nature of the relationship between school counselor and 

student comes from both Adlerian theory and Ecological Systems theory (Adler, 

1930; Bronfenbrenner, 1977, 1994). School counselors use Adlerian principles of 

mutual respect, choice, responsibility, consequences, and belonging to connect 

with students and encourage positive outcomes (Adler, 1930; Pryor & Tollerud, 

1999). Yet school counselors understand and have competencies that consider the 

complex systems students develop within throughout their life (ASCA, 2005; 

Bronfenbrenner, 1994).  

Based on the literature reviewed, it is clear school counselors play an 

important role in the schools (e.g., Whiston et al., 2011), yet there remains a need 
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to know more about how the student-to-school counselor ratio can directly help 

with academic success, especially here in Minnesota with a large achievement 

gap. For example, the student-to-school counselor ratio was shown as having 

larger effect sizes or greater outcomes for non-white students and students 

experiencing poverty (Carrell & Carrell, 2006; Lapan et al., 2012; Lapan et al., 

2014). To date, no study has taken an approach specifically targeting the effect of 

the student-to-school counselor ratio on standardized test scores for students 

experiencing low socioeconomic status and/or discipline concerns while 

simultaneously considering student-level and school-level factors. Researchers 

have studied either only discipline rates at the student level (Carrell & Carrell, 

2006) or academic achievement and discipline rates at the school level (Lapan et 

al., 2012).  

The school counseling literature is lacking an understanding of academic 

achievement while considering discipline and low socioeconomic indicators at 

both the student and school levels (Carrell & Carrell, 2006; Carrel & Hoesktra, 

2014). The one study that has examined school counselor effectiveness with 

discipline and low socioeconomic status at both the student and school level did 

not measure academic achievement (Lapan et al., 2014). If academic achievement 

is more challenging for students experiencing behavior issues and low 

socioeconomic status (Lacour & Tissington, 2011), and smaller student-to-school 

counselor ratios benefit those students (Carrell & Carrell, 2006; Lapan et al., 
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2012), then it is possible that having more school counselors for students with 

behavior and economic status concerns can decrease the achievement gap.  

Nearly every study included in this critical review included variables of 

race, ethnicity, gender, and eligibility for free or reduced price lunch (e.g., Carrell 

& Carrell, 2006; Lapan et al., 2012). Sink and Stroh (2003) examined data beyond 

what schools typically measure and also considered reception of government aid 

as an indicator of socioeconomic status beyond free or reduced price lunch 

eligibility. Other individual-level factors such as student mobility and limited 

English proficiency were connected to outcomes in this review (Lapan et al., 

2014). Given their connection to student outcomes, each of these variables should 

be considered in future research related to the school-counselor-to student ratio.  

Variability between schools also can affect student outcomes. For 

example, Reback (2010b) acknowledged the role teacher-to-student ratios and 

expenditures per student could play in understanding both student achievement 

and the student-to-school counselor ratio. Nearly every study examined school 

enrollment size, discipline rates, and attendance rates (e.g., Carrell & Hoekstra, 

2014; Lapan et al., 2012; Lapan, Whitcomb, & Aleman, 2012). The discovered 

connection between student outcomes and school-level factors supports the 

importance of including school-level variables in future student-to-school 

counselor ratio research.
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Chapter 3: Method 

 This methods chapter is divided into four sections. The first section 

provides a description of the procedures for obtaining the data and describes the 

data sharing agreements with the state agencies whose data were used. Second, 

the participants are described with references to tables that clearly describe the 

sample. Third, the measures used in analysis are outlined, again with reference to 

a table for the reader’s ease of understanding the variables and methods of 

measurement. Finally, the data analyses of binomial logistic regression, multiple 

regression, and hierarchical linear modeling (HLM) are described along with 

justification of decisions made within those analyses (e.g., such as decisions 

around data centering for HLM).  

3.1: Procedure 

This study utilized secondary data from the Minnesota Linking 

Information for Kids (Minn-LInK) project with the Center for Advanced Studies 

in Child Welfare at the University of Minnesota Twin Cities’ School of Social 

Work. Minn-LInK integrates statewide administrative data from multiple 

agencies, including the Minnesota Departments of Education and Human 

Services. Data were used in accordance with the data sharing agreements between 

the Minn-LInK Project and these state agencies. The data sharing agreements 

include the use of identified data, which support the linking of data across systems 

for each child. Analysis did not begin until the University of Minnesota’s 

Institutional Review Board approved the use of this secondary data for these 
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purposes. All identifiers were removed once cross-system matching was 

completed.  

3.2: Participants 

 Participants included eighth grade students in Minnesota who completed 

the MCA-III in the academic school year of 2013 - 2014 (N = 58,462). This 

sample has been used for a previous research study that contained a basic 

exploration of the student-to-school counselor ratio in Minnesota (Cronin, 2016). 

The schools (n = 534) and districts (n = 402) of those students are also considered 

part of the sample for the HLM analysis. Descriptive statistics of the students, 

schools, and districts included in the sample can be seen in Tables 2 and 3. This 

sample contained most of the students, schools, and districts in the state, as MDE 

(2016b) reported roughly 63,855 students, 662 schools (that contained eighth 

grade), and 558 districts in the state. 

3.3: Measures 

 Due to the large number of variables proposed for this present study, a list 

of the proposed measures and their methods of measurement appears in Table 4. 

The variables of interest are discussed first (standardized test scores and the 

student-to-school counselor ratio), followed by the remaining student and school 

level variables in alphabetical order.  

Note that in order for meaningful interpretation of the hierarchical linear 

modeling (HLM) analyses, many continuous variables were scaled into quartiles 

or deciles of the distribution. Rescaling the data allowed for practical 
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interpretation of the results. For example, rather than a claim, “for every dollar 

more a school district spends per student, academic achievement increases by x 

amount” (which is not practically meaningful), results of rescaled variables allow 

for a more practical conclusion such as, “academic achievement increases by x 

for every quartile increase in amount a school district spends per students.” The 

decision to rescale certain variables rather than leave them in their continuous 

form was also made due to limitations of the administrative data. For example, 

when calculating percent students of color, percent students with a discipline 

history, and percent students who were FRL (described in more detail below), the 

enrollment size of each school’s eighth grade was not available. The researcher 

could only obtain the total number of students in the school and the total number 

of eighth graders with a discipline history. This limited the calculation to 

represent, “the percent of students in a school who were in eighth grade and had a 

discipline history.” Rescaling these variables allowed quartiles to represent the 

variables rather than  percentage values that were awkward to interpret. Generally 

speaking, the variables that were rescaled were being controlled for in the model 

and were not a major focus of the research questions, except in the case of the 

student-to-school counselor ratio, which is further described below. Rescaling the 

variables also helped with skewness. For example, rather than the percent of 

students in a school who were in eighth grade and had a discipline history ranging 

from 0 to 69 percent (M = 3.3, SD = 6.34), the variable became equally distributed 

among the quartiles. 
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MCA-III scaled scores. Students in the state of Minnesota complete the 

Minnesota Comprehensive Assessment (MCA) in the subjects of math, reading, 

and science. The dependent variables for the research questions in this proposal 

include MCA-III scaled scores for math, reading, and science for the academic 

year of 2013 - 2014. The sample was delimited to this academic year (AY) 

because that was the most recent AY available at the time the dataset was built. 

Scaled scores were used to allow for more variance and account for differences 

between students. For example, even though two different students with a scaled 

score of 41 and 49 would both fall into the proficiency category of “partially 

meets standards,” using the proficiency categories would not accounted for the 

difference between those students’ scores, when in fact, the student with a score 

of 49 would have been nearly proficient (MDE, 2014b).  

It might appear to the reader that the logic to use scaled scores rather than 

proficiency categories to allow for more variance within the variable contradicts 

the decision to rescale other variables in the analysis into fewer categories. The 

researcher reasoned that MCA-III scaled scores were qualitatively different from 

the other variables that were rescaled because the rescaled variables were not 

major variables of interest and they had limitations to their meaningful 

interpretation. Furthermore, the research questions of this paper are not concerned 

with proficiency; rather, they inquire upon school counseling’s relationship with 

standardized test scores in general.   
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School counselors. The student-to-school counselor ratio was calculated 

by using public data available through MDE (2015e). For students who attended 

more than one school during the academic year of 2013 - 2014, the student-to-

school counselor ratio was calculated for each student’s first school attended that 

year. The ratio was calculated by dividing the total number of students in a school 

by the total number of school counselors in that school. That yielded a number 

representing the number of students per full time school counselor.  

When used as an independent variable, the student-to-school counselor 

ratio was rescaled into quintiles (see Table 2), allowing for more meaningful 

interpretation of the results. For example, if the student-to-school counselor ratio 

was left continuous as an independent variable, the regression coefficient would 

represent the predicted MCA-III scaled score for every student added to the 

student-to-school counselor ratio while controlling for other variables. If a school 

counselor were added to a school, the ratio would likely change by hundreds of 

students, further supporting the decision to rescale the student-to-school counselor 

ratio into quintiles when it was an independent variable. For example, by 

understanding the ratio in terms of quintiles rather than a continuous variable, a 

school could more easily predict the relationship between their MCA score and 

their student-to-school counselor ratio if they were to add or remove a counselor 

and change quintile category. Although it is plausible that a school could improve 

their student-to-school counselor ratio by adding a counselor and not change 

quintile category, rescaling this independent variable into quintiles allows for a 
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general understanding of the student-to-school counseling ratio and its 

relationship with standardized test scores.  

This calculation produced a ratio representing the number of students in a 

school for each counselor; however, a considerable portion of the sample has no 

school counselor (46.8%). If left continuous, the students with no school 

counselor would have no value. Such measurement could misrepresent the ratio 

where a smaller number should indicate more school counselors per student. To 

correct for this, analyses were run separately based on the research question. 

Research questions related to the student-to-school counselor ratio included only 

students and schools that had school counselors. For research questions where the 

student-to-school counselor ratio was not central to the question, a dichotomous 

variable was created capturing if a school had (1) or did not have (0) a school 

counselor. It is worthwhile to carry out analyses that compare students with and 

without school counselors not only because these schools are qualitatively 

different and would relate to policy differently, but also because the peer-

reviewed research on the school counselor ratios has not accounted for students 

who have no professional school counselor (Lapan et al., 2012; Lapan, 

Whitcomb, & Aleman, 2012; Reback, 2010b).  

Attendance. The Minnesota Automated Reporting Student System 

(MARSS) is the Minnesota Department of Education’s (MDE) primary student 

data system (MDE, 2015a). Using data in MARSS (MDE, 2015b), attendance was 

calculated for each student as a ratio of number of days attended (average daily 
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attendance) divided by the total number of instructional days a student was 

registered with a given school district (average daily membership). Calculating a 

percentage allowed for comparison of attendance for students who attended their 

school district for different lengths of time. By observing a proportion of 

attendance rather than raw numbers, appropriate comparisons across students 

could be made. Less than 10 percent of the sample attended more than one school 

during the academic year. Similar to the methods practiced in previous research 

using Minn-LInK data (Hong and Piescher, 2012), the attendance ratio was 

calculated for the first school a student attended that academic year for students 

who attended more than one school. The attendance ratio could range from .01 

(very low attendance) to 1.0 (full attendance). The attendance data were scaled 

into quartiles, described in Table 2. 

Discipline incidents. The Minnesota Department of Education maintains 

data on discipline in Minnesota schools in the Discipline Incident Reporting 

System ([DIRS]; MDE, 2015c). All schools must report discipline incidents that 

result in suspension or expulsion (MDE, 2015c). Using the DIRS data, each 

student’s number of disciplinary incidents throughout their education career was 

used to create a dichotomous variable for students with disciplinary histories (1) 

and students without disciplinary histories (0).  The number of students with a 

disciplinary history was used to calculate a disciplinary rate for each school by 

calculating the percentage of eighth grade students with a discipline history. 

Considering the school’s discipline rates as well as the discipline history per 
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student has been measured in previous school counseling inquiries (Carrell & 

Carrell, 2006). To accommodate meaningful interpretation of HLM analyses, the 

discipline rate was rescaled into quartiles.  

Enrollment size. Data available in MARSS includes each school’s 

enrollment size (MDE, 2015b). This variable was controlled for at the school 

level. To allow for meaningful interpretation of this variable, enrollment size was 

rescaled into deciles. 

Expenditure per student. Data available through MDE’s publically 

available data (2015d) describes each district’s average expenditure per student. 

Because the state of Minnesota does not collect expenditure per student at the 

school level (MDE, 2015d), this variable was controlled for at the district level. 

Expenditure per student was rescaled into quartiles.  

Free or reduced price lunch eligibility. Eligibility for free or reduced 

price lunch is documented in MARSS (MDE, 2015b). Eligibility is determined 

based on a student’s family size and income (United States Department of 

Agriculture Food and Nutrition Service, 2015). This variable included two 

categories for students: those who were ineligible for free or reduced price meals 

(0) and those who were eligible for free or reduced price meals (1). A free or 

reduced price lunch variable was also calculated for each school by calculating 

the percentage of eighth graders eligible for free or reduced price lunch. To 

accommodate meaningful interpretation of HLM analyses, the percentage of 

eighth graders who were eligible for FRL was rescaled into quartiles.  
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Sex. Student biological sex is documented in MARSS (MDE, 2015b) as 

binary, and was coded as male (1) and female (0). This variable was controlled for 

at the student level. 

Race . The race of students throughout the state were organized into the 

following categories in MARSS: American Indian or Alaskan Native, Asian or 

Pacific Islander, Hispanic, Black (non-Hispanic), and White (non-Hispanic). 

MDE reported using a “nonscientific racial/ethnic designation as defined by the 

United States Department of Education” (2017, p. 101). These categories were 

defined as follows (MDE, 2017, p. 102): 

American Indian or Alaskan Native: Persons having origins in any of the 

original peoples of North America and maintain cultural identification 

through tribal affiliation or community recognition.  

Asian or Pacific Islander: Persons having origins in any of the original 

peoples of the Far East, Southeast Asia, the Pacific Islands or the Indian 

subcontinent. This area includes China, Japan, Korea, the Philippine 

Islands and Samoa. 

Hispanic: Persons of Mexican, Puerto Rican, Cuban, Central or South 

American, or other Spanish culture or origin – regardless of race. 

Black, not of Hispanic origin: Persons having origins in any of the Black 

racial groups of Africa. 

White, not of Hispanic origin: Persons having origins in any of the original 

peoples of Europe, North Africa, or the Middle East.  
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Due to the nature of this dissertation, which utilized regression analyses, 

race for each student was transformed into a dichotomous variable of White, non-

Hispanic (0) and non-White (1). Using these student-level indicators, a school-

level race variable was calculated for each school by calculating the percentage of 

student body that is nonwhite and/or Hispanic (i.e., who were students of color). 

The percent of eighth graders who were students of color was scaled into quartiles 

to allow for meaningful interpretation of the results.  

School geographic setting. During each census, the United States 

Department of Agriculture (USDA) classified rural-urban commuting areas 

(RUCA) which measured population density, urbanization, and daily commuting 

patterns (USDA, 2014). The USDA (2014) assigned the RUCA codes to counties. 

The Center for Rural Health used the 2010 USDA data to define RUCA codes for 

each zip code area (Center for Rural Health, 2014). RUCA codes by zip code 

were downloaded from the Center for Rural Health (2014) and matched with 

schools based on each school’s zip code.  

The 10 codes delineate metropolitan, micropolitan, small town, and rural 

commuting areas based on primary commuting flows (USDA, 2014). The codes 

are as follows: (1) Metropolitan, (2) Metropolitan with high commuting to larger 

metropolitan, (3) Metropolitan with low commuting to metropolitan (i.e., 

“metropolitan influence”), (4) Micropolitan, (5) Micropolitan with high 

commuting to a large urban cluster, (6) Micropolitan with low commuting to a 

large urban cluster (i.e., “micropolitan influence”), (7) Small town, (7.1) Small 
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town with high commuting to a large urban area, (7.2), Small town with low 

commuting to a large urban area, (8) Small town with high commuting to a small 

urban cluster, (9) Small town with low commuting to a small urban cluster (i.e., 

“small town influence”), (10) Rural, (10.1) Rural with high commuting to a large 

urban area, and (10.2) Rural with low commuting to a large urban area.  

Less than 10 percent of the sample attended more than one school during 

the academic year (Cronin, 2016). For students who attended more than one 

school, the RUCA code for the first school the student attended was assigned in 

order to be consistent with other measures (see attendance measure above).  

RUCA codes were used to create a dichotomous variable. Schools with 

RUCA codes 1.0, 2.0, 3.0, 7.1, 10.1 were coded urban (1), and schools with all 

other RUCA codes were coded rural (0). This dichotomous coding is consistent 

with coding of previous studies (Bigbee, Musil, & Kenski, 2011) and followed the 

Categorization D recommendation of the WWAMI Rural Health Research Center 

(2010). Geographic setting was coded dichotomously because previously 

published health and community records noted the distinction between rural and 

urban areas rather than accounting for suburban environments (e.g., Anderson, 

Saman, Lipsky, & Lutfiyya, 2015).  

Beyond choosing this coding scheme to be consistent with previous 

studies (Bigbee et al., 2011), the researcher reasoned codes 7.1 and 10.1 could be 

considered urban. Even though their communities are small, majority of the 

people in these areas commute to an urban setting for work. They are different 
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from a rural community where small percentage (if any) commute to urban areas. 

The researcher reasoned that these small but high-commuting communities are 

different from small and low-commuting communities because they might attract 

different demographics of people. For example, a school teacher might be more 

likely to teach in an area that is coded 7.1 or 10.1 because his or her spouse could 

still commute to the urban city nearby, like most people of the community do; 

rather than move to a rural area with no urban hub nearby for his or her partner to 

find work.  

School mobility. School mobility was calculated using the Status End 

code in MARSS that includes a transfer indicator (MDE, 2015b). By doing so, the 

number of school transfers during the academic school year of 2013 - 2014 was 

calculated. This definition of school mobility refers to the number of transfers 

between public or nonpublic schools within or outside of the same district. 

Mobility as it is defined here does not refer to residential mobility; residential 

mobility may or may not coincide with school mobility.   

Special education eligibility. A student’s need for or participation in 

special education programming is documented in MARSS (MDE, 2015b). 

Students who were documented as participating or having a need for special 

education programming were coded one and students who did not have a need or 

participate were coded zero. Eligibility for special education was controlled for at 

the student level. 
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State assistance. Student level data were obtained via a data sharing 

agreement from the Social Service Information System (SSIS) with the Minnesota 

Department of Human Services (MDHS). SSIS includes documentation of months 

that families received state financial assistance through the Minnesota Family 

Investment Program (MFIP) that offers cash and food assistance to help support 

families seeking financial stability (MDHS, 2015). This continuous variable was a 

count of the number of months students received state assistance throughout their 

lifetime. 

Teacher-to-student ratio. Through data made publically available by 

MDE (2015e), the teacher-to-student ratio was calculated by dividing the number 

of teachers in each school by that school’s total number of students. For students 

who attended more than one school, the teacher-to-student ratio was calculated 

based on that student’s first school attended during the academic year of 2013 - 

2014. In a previous study (Cronin, 2016), some teacher-to-student ratios from the 

same sample appeared implausible (e.g., 1 teacher for over 2,000 students), to 

account for implausible values, the mean and standard deviation were calculated 

for the sample; teacher-to-student ratios that were outside of the upper third 

standard deviation of the distribution were deleted. This variable was controlled 

for at the school level. 

Teacher longevity in the field. MDE (2015f) lists each teacher’s reported 

length of experience as an educator. This variable was created for each school by 

averaging the years of teaching experience for all of its teachers. For students who 
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attended more than one school during the academic year of 2013 - 2014, each 

student was assigned the average teacher longevity for their first school attended. 

This variable was controlled for at the school level. 

3.4: Data Analysis 

To test Research Question 1 (what school factors predict whether or not a 

school has a school counselor), binomial logistic regression was completed. 

Similarly, multiple regression analysis was completed to observe what school-

level variables predict better student-to-school counselor ratios (Research 

Question 2). Assumptions for each statistical test were examined and are 

described in detail in Chapter 4, Section 1. 

Hierarchical linear modeling (HLM) was carried out to address nesting 

problems with the data as there were three levels in the analysis – student, school, 

and district – that were present for Research Questions 3 and 4 (Raudenbush & 

Bryk, 2002). Preliminary analyses provided evidence that the full HLM model 

was warranted. They are described in Chapter 4, Section 2. Using an 

unconditional HLM equation, the variation in standardized test scores between 

districts was obtained for all subjects of math, reading, and science, and 

attendance (Raudenbush & Bryk, 2002). The intraclass correlation (ICC) was 

calculated to describe the percent of variance in standardized test scores explained 

by individual, school, and district-level factors (Sayer & Laws, 2016). The nested 

model used with HLM ensured that the variance described for the individual, 

school, and district levels were uncorrelated; the variance was fully separated and 
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partialed out to each level because the HLM method was used (Raudenbush & 

Bryk, 2002). Because the unit of analysis was eighth grade students, which were 

often in middle schools, and the concern that there is less variability within 

districts that only have one school, Table 5 describes the number of schools per 

district. Although multiple schools is preferred per district, preliminary analyses 

testing if the 3-level model was appropriate are reported in Chapter 4. 

The predictors in all HLM models in the present study were grand-mean-

centered, with exception of three variables at the student level (discipline history, 

FRL eligibility, and months receiving MFIP), which were group-mean centered. 

These centering decisions were consistent with recommendations to avoid biased 

estimations when predicting cross-level interactions (Hofmann and Gavin, 1998; 

Maas & Hox, 2003; Raudenbush & Bryk, 2002) as well as to leave open the 

opportunity to investigate the within-group and between-group effects of the 

predictors with reintroduced means (discipline and FRL; Raudenbush & Bryk, 

2002; Newsom, 2017).
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Chapter 4: Results 

 This chapter is presented in three sections. The first section outlines the 

statistical assumptions of each statistical analysis used and a justification for why 

it was deemed that each assumption was met. Next, preliminary analyses of HLM 

are presented. The unconditional and means-as-outcomes models are described, 

which provide evidence that the full HLM models used to test the research 

questions were appropriate. Finally, the results of the central analyses are 

displayed concurrent with the research questions. The research questions are 

restated prior to presenting the results of each relevant analysis. 

4.1: Statistical Assumptions 

 As mentioned in Chapter 3, Section 4, statistical assumptions relevant to 

each statistical test were examined. Each assumption is outlined below, in order of 

the research question.  

 Assumptions of Binomial Logistic Regression. Research Question 1 

utilized binomial logistic regression. Each assumptions of logistic regression is 

listed below, with a justification of why the assumption was deemed met. 

1. That the dependent variable is on a dichotomous scale, and has 

mutually exclusive and exhaustive categories. The dependent variable 

for this analysis was whether a school had a school counselor. The 

variable was coded zero if schools did not have a school counselor and 

one if they did have a school counselor. It was not possible for a school to 

meet the qualifications of both categories and so therefore, they were 
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mutually exclusive. There were no other possible categories that a school 

could have been given in relation to whether or not they had a school 

counselor. 

2. One or more independent variables (either continuous or categorical) 

are used. The analysis include eight independent variables, all of which 

were continuous or categorized dichotomously. 

3. There are independence of observations. None of the independent 

variables were clustered based on another variable in the model.  

4. There is a linear relationship between the continuous independent 

variables and the logit transformation of the dependent variable. The 

binomial logistic regression analysis consisted of two continuous 

variables, the teacher to student ratio and the school’s mean years of 

teacher experience in the field. The Box-Tidwell test was used to evaluate 

this assumption. The natural log of both continuous variables was 

computed, and then the interaction between the log-transformation and the 

original variable was added to the regression model. The interaction terms 

were non-significant (p = .354 and p = .058, respectively), indicating the 

assumption was met. 

 Assumptions of Multiple Regression. Research Question 2 utilized 

multiple regression. Each assumption is listed below followed by a justification of 

why the assumption was deemed met. 
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1. That the dependent variable is measured a on a continuous scale. The 

student-to-school counselor ratio was the dependent variable for this 

analysis, and was continuous.  

2. There are two or more independent variables (either continuous or 

categorical). Eight independent variables were included in the model, all 

of which were either continuous or categorized dichotomously. 

3. There are independence of observations. The Durbin-Watson statistic 

was calculated for the model. The statistic was 1.72. Because this value 

was greater than 1.5 and less than 2.5, the assumption was deemed met 

(Chatfield, 2014). 

4. There is a linear relationship between the dependent variable and 

each independent variable as well as the dependent variable and the 

independent variables collectively. Scatterplots and partial regression 

plots allowed for investigation of the linear relationships between each 

independent variable and the student-to-school counselor ratio as well as 

the independent variables collectively. The partial regression plots can be 

seen in Figure 7. The following variables had a linear relationship with the 

dependent variable: percent of school eighth grade students with discipline 

history, and percent of school eighth grade students eligible for FRL. Even 

though non-linearity was observed between the remaining independent 

variables and the student-to-school counselor ratio, it was reasoned to 

keep these predictors in the model because they exist within the school 
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setting and contribute variance towards the dependent variable even if 

non-significant. In other words, if they were removed from the model, the 

variance they account for (even non-significantly) could be added to the 

other variables in the model, possibly confounding the results.  

5. The data show homoscedasticity. To test homoscedasticity of the data, 

the studentized residuals were plotted against the unstandardized predicted 

residuals. Results (see Figure 8) provided evidence that this assumption 

was reasonably met. 

6. The data do not show multicollinearity. The correlation matrix of all 

variables in the multiple regression model are displayed in Table 6. 

Tolerance and VIF values were within acceptable limits, that is tolerance 

was above .2 and VIF was below 5, suggesting the data did not have 

problematic multicollinearity.  

7. There are no significant outliers within the data. Potential high 

influence points were noted within the data and the model was compared 

with and without these values. Although statistically speaking it is 

desirable to remove highly influential outliers within the sample, it was 

reasoned that attempting to “correct” or remove plausible values was 

unreasonable because the sample was a population-level sample. The 

multiple regression analysis was completed with and without these 

potentially highly influential values. The results did not show much 

change with the values removed. 
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8. The residuals are approximately normally distributed. Initial analyses 

of the student-to-school counselor ratio (the dependent variable 

representing number of students per full time counselor) showed that the 

residuals were questionably normal, suggesting a mis-specified model. 

Figure 9 displays the Normal Q-Q plot, displaying outliers as well as a 

slight parabolic curve along the line of normality. Multiple 

transformations were attempted to fix the normality of the residuals 

including Box-Tidwell procedures, squaring the predictor variables, 

testing interactions of first-order predictors, and censoring the sample by 

removing cases with standardized residuals that were + / - 2 (M. Harwell, 

personal communication, May 19, 2017). These procedures did not 

significantly change the Q-Q plot and the regression results, suggesting 

that the model is mis-specified and was not sensitive even to extreme 

cases with standardized residuals above 2 and below -2. All of the school 

factors available were included in this model. Adding other school factors 

to the model might account for additional variation that leads to such a Q-

Q plot. To ensure credibility of the results, the censored sample was used 

for the final analysis. Even though the analysis continued, results should 

be interpreted with caution. 

 Assumptions of Hierarchical Linear Modeling (HLM). HLM was used 

to answer the remaining research questions. Each assumption is listed below, 

followed by a justification of why the assumption was deemed met. 
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1. Function forms are linear at each level. To test for linearity, plots of the 

residual versus the predictor variables in the model were observed at each 

level. As seen in Figure 10, linearity was observed at each level for each 

model with the dependent variables of math, reading, and science.  

2. The error terms at each level of the model are normally distributed. 

The assumption of normality was checked by observing Q-Q plots, 

skewness, and kurtosis. Three cases were identified as having significant 

outliers at level-2. These cases were removed from the sample to create 

the final models. The remaining cases that appeared to be outliers were 

reasoned to keep in the analysis. For example, at level-2, 117 schools 

appeared as outliers when testing normality of the number of students who 

qualified for free or reduced price lunch (FRL) because they had no eighth 

grade students who qualified for FRL. It was reasoned to keep these cases 

in the analysis because this was a population-level analysis. As seen in 

Figures 11, 12, and 13, in all cases, the assumption of normality of the 

error terms were reasonably met. Generally, kurtosis was not above 2 for 

any distribution, the skewness statistic was not above 2 nor below -2, and 

the standard error of the skew statistic was never greater than three-times 

the size of the skew statistic. Kurtosis was slightly elevated (kurtosis = 

3.521) for discipline in the model that predicted MCA-III science scaled 

scores. It was reasoned that this slight non-normality would not have a 

large impact on the fixed effect estimates, especially given the number of 
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groups at this level (level 2; n = 534), this deviation from the assumption 

was unlikely to have a major impact on the standard errors of the variance 

estimates (Maas & Hox, 2003). 

3. The data show homoscedasticity. By plotting the level-1 residuals versus 

the fitted values (Figure 14), it was observed that each model (math, 

reading, and science), met this assumption.   

4. The residuals at the highest level (in this case, level-3) are independent 

of one another. Because there was only one variable at the district level 

(level-3), this assumption was not of concern.  

4.2: Preliminary analyses 

Using an unconditional HLM equation that did not have any predictors, 

the variation in standardized test scores between schools was obtained 

(Raudenbush & Bryk, 2002). This was essentially the same method as running a 

one-way analysis of variance (ANOVA) between the schools in the sample (Sayer 

& Laws, 2016). This model partitions out the variance of the dependent variable 

to the residual variances of each level, allowing for the within-group and 

between-group variance components to be observed (Raudenbush & Bryk, 2002; 

Hofman, 1997). Three unconditional models were run using HLM7 (Raudenbush, 

Bryk, & Congdon, 2013). The equations appeared as follows (the example 

displays math MCA-III score as the outcome variable; the same model was also 

used for the reading and science subject tests):  
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Level-1 Model 

    MATHijk = π0jk + eijk 

Level-2 Model 

    π0jk = β00k + r0jk 

Level-3 Model 

    β00k = γ000 + u00k 

Mixed Model 

    MATHijk = γ000+ r0jk  + u00k  + eijk 

 

 
  Results of the unconditional models can be seen in Table 7. Results for all 

three unconditional models yielded a conclusion rejecting the null hypothesis, that 

there is no significant variance in standardized test scores and attendance between 

districts. This allowed the analyses to continue. 

An intraclass correlation (ICC) was obtained for each of the three models 

to describe the percent of variance in standardized test scores that was explained 

by individual, school, and district-level factors (Sayer & Laws, 2016). The 

following equation was used to calculate ICC with τβ representing the variability 

of the district level, τπ representing the variability of the school level, and σ
2
 

representing the variability of the student level (Raudenbush & Bryk, 2002). The 

equation displayed represents the calculation for the school level. The ICC was 

also calculated for the district level by replacing τπ with the τβ in the numerator: 

𝜏𝜋 / (τβ +  𝜏𝜋 +  𝜎2 )  =  𝐼𝐶𝐶 

 Results (see Table 7) indicated that both the student and district levels 

accounted for a significant amount of variance in math scaled scores. Specifically, 
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the school level accounted for 13.5%, 11.5%, and 12.5% in scores for math, 

reading, and science, respectively, and the district level accounted for 6.35, 3.5%, 

and 6.7% in scores for math, reading, and science, respectively. These ICC values 

supported the notion to continue analyses with the three level HLM models 

(Raudenbush & Bryk, 2002).  

 After the unconditional models were tested, an HLM model with means as 

outcomes was created to indicate if there was significant variation in standardized 

test scores for schools with different expenditure per student (Sayer, & Laws, 

2016). Expenditure per student was tested because it was the only third level 

variable. If the null hypotheses were true, that there is no significant variation in 

standardized test scores for schools with different expenditure per student, then 

the three level model would not be appropriate. This HLM model appeared as 

follows (with math scaled score listed as the dependent. The same model was also 

run with reading and science scaled scores as outcome variables): 

Level-1 Model 

    MATHijk = π0jk + eijk 

Level-2 Model 

    π0jk = β00k + r0jk 

Level-3 Model 

    β00k = γ000 + γ001(QEXPk) + u00k 
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Mixed Model 

    MATHijk = γ000 + γ001*QEXPk+ r0jk  + u00k  + eijk 

The null hypothesis, that there was no significant variation in standardized 

test scores for districts with different expenditures per student, for each 

achievement measure was rejected (see Table 8); the analyses could continue. 

4.3: Central Analyses  

 The research questions were broken down into three categories based on 

the underlying questions they aimed to answer. Below are three different sections 

reporting the results of the research questions. Each research question is restated 

in its relevant section. These sections are as follows: [1] Predicting the School 

Counselor Presence (Research Questions 1 and 2), [2] Does Having a School 

Counselor Matter (Research Questions 3a, 3b, and 3c), and [3] Does the Student-

to-School Counselor Ratio Matter (Research Questions 4a, 4b, and 4c).  

 4.3.1 Predicting the School Counselor Presence.  

Research Question 1: What school factors predict whether a school has a 

professional school counselor? 

To first test what school factors predict whether a school had a school 

counselor (Research Question 1), binomial logistic regression measured which 

school factors predict the likelihood that a school has a professional school 

counselor. The logistic regression model was statistically significant, χ
2 

(8) = 

184.61, p < .001. The model explained 39.0% (Nagelkerke R
2
) of the variance in 

whether or not a school has a school counselor and correctly predicted 76.6% of 
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cases. The model accurately predicted 83.6% true positives (i.e., schools that had 

a school counselor that were correctly predicted by the model) and 66.2% true 

negatives (i.e., schools that did not have a school counselor that were correctly 

predicted by the model). Results of the model are presented in Table 9. Greater 

enrollment, percent of students with a discipline history, and schoolteacher’s 

mean years of teaching experience were all associated with an increased 

likelihood of having a school counselor. Having a school counselor was also 

significantly associated with having fewer students of color.  

Research Question 2: What school factors predict smaller student-to-

school counselor ratios? 

Multiple regression analysis measured which school factors were most 

predictive of a smaller school counselor ratio (Research Question 2). As described 

in Section 4.1 and illustrated with Figure 9, this analysis utilized a censored 

sample that removed cases with standardized residuals greater than 2 or less than -

2. This censored sample was used to boost credibility to the results given the 

distribution of residuals. Figure 9 suggests the model was mis-specified and 

additional variables are needed to account for greater variance of the student-to-

school counselor ratio. Despite this observation, the analysis continued and results 

should be interpreted with caution. 

 Bivariate correlations (Table 6) between the student-to-school counselor 

ratio and the independent variables suggest a relationship between school factors 

and the ratio. Specifically, larger teacher-to-student ratios, fewer students with 
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discipline histories, being urban, having students who were homeless, and having 

students who were ESL/ELL eligible were all associated with larger student-to-

school counselor ratios.  

 Multiple regression analysis was completed, predicting the student-to-

school counselor ratio from all of the school factors. The model accounted for a 

significant amount of variance in the student-to-school counselor ratio, F(8, 302) 

= 6.22, p < .001, Adj. R-squared = .119 (see Table 10). The percent of eighth 

grade students with a discipline history, the teacher-to-student ratio, having 

homeless students, and having ESL students accounted for a significant amount of 

variance in the student-to-school counselor ratio. Specifically, schools with a 

higher percentage of students who are in eighth grade and have a discipline 

history were predicted to have a smaller (i.e., “better”) student-to-school 

counselor ratio (p = .006). In practical terms, a school with no students who were 

in eighth grade and had a discipline history was predicted to have 896 more 

students per school counselor than a school with 0.5% of students who were in 

eighth grade and had a discipline history. Beyond discipline, for every one student 

increase in the teacher-to-student ratio, the student-to-school counselor ratio was 

predicted to increase by approximately eight students (p = .006). Schools who had 

eighth grade students with any instance of homelessness during the academic year 

were predicted to have 58 more students per school counselor than schools with 

no eighth grade students who experienced homelessness (p = .049). Finally, 

schools who had eighth grade students who were ESL or ELL eligible were 
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predicted to have 75 more students per school counselor than schools with no 

ESL/ELL eligible students (p = .009).  

 4.3.2 Does having a school counselor matter?  

Research Question 3.a.: Beyond student and school factors, does having a 

school counselor predict higher standardized test scores of eighth grade 

students? 

Research Question 3.b.: Does having a school counselor predict 

significantly higher standardized test scores for students with disciplinary 

histories compared to students without disciplinary histories? 

Research Question 3.c.: Does having a school counselor predict 

significantly higher standardized test scores for students who have 

experienced low socioeconomic status (either by receiving state financial 

assistance or by being eligible for free or reduced price lunch)? 

To examine if having a school counselor predicted higher student 

standardized test scores (Research Question 3a) as well as the relationship 

between having a school counselor and standardized test scores for students with 

discipline histories (Research Question 3b) and low socioeconomic status 

(Research Question 3c), hierarchical linear modeling (HLM) was completed. The 

equation of this model is displayed below, with math scaled score listed as the 

outcome variable. The same model was also run with reading and science scaled 

scores as outcome variables:  
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Level-1 Model 

    MATHijk = π0jk + π1jk*(DISCIPLIijk) + π2jk*(FRLijk) + π3jk*(SEXijk) + 

π4jk*(MOBILITYijk) + π5jk*(SPECEDijk) + π6jk*(MFIPijk) + π7jk*(QATTNijk) + eijk 

 

Level-2 Model 

    π0jk = β00k + β01k*(HASSCjk) + β02k*(DENRjk) + β03k*(RRUCAjk) + 

β04k*(QPCTDISCjk) 

      + β05k*(QPCTFRLjk) + β06k*(QPCTMINjk) + β07k*(TCHEXP_Mjk) + 

β08k*(TCHRATIOjk) 

        + β09k*(NHOMELESjk) + β010k*(NESLjk) + r0jk

   π1jk = β10k + β11k*(HASSCjk) + r1jk 

    π2jk = β20k + β21k*(HASSCjk) + r2jk 

    π3jk = β30k 

    π4jk = β40k 

    π5jk = β50k 

    π6jk = β60k + β61k*(HASSCjk) + r6jk 

    π7jk = β70k

Level-3 Model

 β00k = γ000 + γ001(QEXPk) + u00k 

  

  β01k = γ010 

  β02k = γ020 

  β03k = γ030 

  β04k = γ040 

  β05k = γ050 

  β06k = γ060 

  β07k = γ070 

    β08k = γ080 

    β09k = γ090 

    β010k = γ0100 

    β10k = γ100 

    β11k = γ110 

    β20k = γ200 

    β21k = γ210 

    β30k = γ300 

    β40k = γ400 

    β50k = γ500 

    β60k = γ600 

    β61k = γ610 

    β70k = γ700 

 

 

Mixed Model 

MATHijk = γ000 + γ001*QEXPk + γ010*HASSCjk + γ020*DENRjk + 

γ030*RRUCAjk + γ040*QPCTDISCjk + γ050*QPCTFRLjk + 

γ060*QPCTMINjk + γ070*TCHEXP_Mjk + γ080*TCHRATIOjk + 

γ090*NHOMELESjk + γ0100*NESLjk + γ100*DISCIPLIijk + 

γ110*DISCIPLIijk*HASSCjk + γ200*FRLijk + γ210*FRLijk*HASSCjk + 

γ300*SEXijk + γ400*MOBILITYijk + γ500*SPECEDijk + γ600*MFIPijk + 

γ610*MFIPijk*HASSCjk + γ700*QATTNijk    + r0jk  + r1jk *DISCIPLIijk+ r2jk 

*ijk+ r6jk *MFIPijk  + u00k  + eijk 
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Results for each MCA-III subject of math, reading, and science, are 

displayed in Table 11. For students with an average discipline history, FRL 

eligibility, and months receiving MFIP in their school, the average 

standardized test scores were 50.02, 49.45, and 45.76 for math, reading, and 

science, respectively. These values were anticipated because the dependent 

variables were scaled scores. Hypothesis 3a predicted that having a school 

counselor would account for a significant amount of variance in standardized 

test scores. For each subject test, having a school counselor did not explain a 

significant amount of variance in standardized test scores when controlling 

for individual, school, and district factors.  

Hypothesis 3b predicted that having a school counselor would 

account for a unique amount of variance in the relationship between having a 

discipline record and standardized test scores. In other words, this hypothesis 

predicted a significant difference in the conditional means between a student 

having a discipline record and a school having a school counselor when 

predicting standardized test scores. As reported in Table 11, there was a 

Legend: 

DENR - School enrollment decile  QEXP – Expenditure per student quartile  

DISCIPLI – Has discipline history  QPCTDISC – Quartile % discipline history 

FRL – Free/reduced lunch eligible  QPCTFRL – Quartile % FRL eligible 

HASSC – Has a school counselor  QPCTMIN – Quartile % students of color  

MFIP - # of months receiving MFIP RRUCA  - Rural/urban 

MOBILITY - # of school moves  SEX – Student biological sex 

NESL –At least 1 ESL student  SPECED – Eligible for special ed. services 

NHOMELES –At least 1 student homeless TCHEXP_M – Teacher experience (mean yrs) 

QATTN - Attendance quartile  TCHRATIO – Student-to-teacher ratio 
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significant amount of variance in the slope terms for each subject test model. 

When predicting math scaled scores, having a school counselor did have a 

significant relationship with math scaled scores for students with a discipline 

history; however the results were opposite of the hypothesis. Specifically, 

students in schools with a counselor and with a discipline history had lower 

math scaled scores that students with a discipline history and no school 

counselor (p = .003). In other words, in a school with the average proportion 

of students with a discipline record, having a discipline record and no school 

counselor predicted math scaled scores to be 4.72 points lower than the 

school’s mean (e.g., an average score of 45.30 for a student with an average 

FRL eligibility and average months receiving MFIP in the school; p < .001), 

but having a discipline record and a school counselor predicted scores be an 

additional 1.75 points lower than the students with a discipline history and no 

school counselor (i.e., 43.55). The standardized fixed effect coefficient (Hox, 

2010) was -0.0003, indicating an extremely small effect. The significant 

differences in the conditional means can be seen in in Figure 15. The 

differences in conditional means between discipline and having a school 

counselor was non-significant when predicting reading and science scaled 

scores.  

 Hypothesis 3c predicted that having a school counselor would 

account for a unique amount of variance in the relationship between 

economic indicators and standardized test scores. Similar to Hypothesis 3b, 
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this hypothesis predicted a significant difference in conditional means 

between a student eligible for free or reduced price lunch (FRL) and a school 

having a school counselor as well as between the number of months a student 

received state assistance in their life (MFIP) and having a school counselor. 

As reported in Table 11, there was a significant amount of variance in the 

slope terms. For each subject, having a school counselor did significantly 

predict standardized test scores for students eligible for FRL; however the 

results again were opposite of the hypothesis. Specifically, having a school 

counselor and being eligible for FRL predicted lower standardized test scores 

than being eligible for FRL with no school counselor. For math, in a school 

with the average proportion of students eligible for FRL, being eligible for 

FRL with no school counselor predicted test scores to be 4.34 points lower 

than the school’s mean (e.g., an average score of 45.68 for a student with an 

average discipline history and average months receiving MFIP in the school; 

p < .001), and having a school counselor while also being eligible for FRL 

predicted scores to be an additional 1.98 points lower than students who were 

FRL eligible with no school counselor (i.e., 43.70; p < .001). The 

standardized fixed effect coefficient (Hox, 2010) was -0.001, indicating an 

extremely small effect. For reading, in a school with the average proportion 

of students eligible for FRL, being eligible for FRL with no school counselor 

predicted scaled scores to be 5.63 points lower than the school’s mean (e.g., 

an average score of 43.82 for a student with an average discipline history and 
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average months receiving MFIP in the school; p < .001), and having a school 

counselor while also being eligible for FRL predicted scores to be an 

additional 1.83 points lower than student’s who were FRL eligible with no 

school counselor (i.e., 41.99; p < .001). The standardized fixed effect 

coefficient (Hox, 2010) was  

-0.0004, indicating an extremely small effect. Similar to math and reading, in 

a school with the average proportion of students eligible for FRL, science 

scaled scores for students who qualified for FRL were predicted to be 3.88 

points power than the school’s mean (e.g., an average score of 41.88 for a 

student with an average discipline history and average months receiving 

MFIP in the school;  p < .001), and having a school counselor while also 

being eligible for FRL predicted science scores to be additional 1.57 points 

lower than students who were FRL eligible with no school counselor (i.e., 

40.31; p < .001). The standardized fixed effect coefficient (Hox, 2010) was -

0.001, indicating an extremely small effect. The significant differences in 

conditional means for each subject test are displayed in Figures 16, 17, and 

18. 

In regards to the cross-level interactions between MFIP and having a 

school counselor, when predicting math and science scaled scores, having a 

school counselor did have a significant interaction with MFIP; however the 

results were opposite of the hypothesis. Specifically, having a school 

counselor and receiving MFIP predicted lower math and science scaled 
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scores than receiving MFIP and having no school counselor. In other words, 

for every month increase receiving MFIP math scaled scores were predicted 

to be 0.02 points lower than the school mean for a student with average 

discipline and FRL eligibility in the school (p < .001). Having a school 

counselor predicted math scores to be an additional .02 points lower for each 

month on MFIP compared to students who did not have a school counselor (p 

= .028). The standardized fixed effect coefficient (Hox, 2010) was -0.001, 

indicating an extremely small effect. The results were similar for science 

scaled scores. For every month receiving MFIP, science scores were 

predicted to be 0.03 points lower than students who had an average discipline 

history and FRL eligibility in the school (p < .001), and having a school 

counselor predicted science scaled scores to be an additional 0.01 points 

lower for every month receiving MFIP compared to students who had no 

counselor (p = .021). The standardized fixed effect coefficient was -0.002, 

indicating an extremely small effect. The significant interactions can be seen 

in in Figures 19 and 20. The cross-level interaction between MFIP and 

having a school counselor was non-significant when predicting reading 

scaled scores. 
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 4.3.3 Does the student-to-school counselor ratio matter?  

Research Question 4.a.: For schools who have a school counselor, is 

the student-to-school counselor ratio significantly related to 

standardized test scores when controlling for individual and school 

factors? 

Research Question 4.b.: Is a smaller student-to-school counselor 

ratio predictive of higher standardized test scores for students with 

disciplinary histories? 

Research Question 4.c.: Is a smaller student-to-school counselor 

ratio predictive of higher standardized test scores for students who 

have experienced low socioeconomic status (either by receiving state 

financial assistance or by being eligible for free or reduced price 

lunch)? 

Hierarchical linear modeling (HLM) was also used to examine the 

relations of student-to-school counselor ratio with standardized test scores 

(Research Question 4a), including for students with a discipline history (4b) 

and low socioeconomic status (4c).  The equation of this model is displayed 

below, with math scaled score listed as the outcome variable. The same 

model was also run with reading and science scaled scores as outcome 

variables: 

 

 



 
 
 

 

 

 

94 

 

Level-1 Model 

    MATHijk = π0jk + π1jk*(DISCIPLIijk) + π2jk*(FRLijk) + π3jk*(SEXijk) + 

π4jk*(MOBILITYijk)+ π5jk*(SPECEDijk) + π6jk*(MFIPijk) + π7jk*(QATTNijk) + 

eijk 

Level-2 Model 

    π0jk = β00k + β01k*(DENRjk) + β02k*(RRUCAjk) + β03k*(QPCTDISCjk) + 

β04k*(QPCTFRLjk) 

        + β05k*(QPCTMINjk) + β06k*(TCHEXP_Mjk) + β07k*(TCHRATIOjk) + 

β08k*(QUINTSCRjk) 

        + β09k*(NHOMELESjk) + β010k*(NESLjk) + r0jk

    π1jk = β10k + β11k*(QUINTSCRjk) + r1jk 

    π2jk = β20k + β21k*(QUINTSCRjk) + r2jk 

    π3jk = β30k 

    π4jk = β40k 

    π5jk = β50k 

    π6jk = β60k + β61k*(QUINTSCRjk) + r6jk 

    π7jk = β70k

Level-3 Model 

    β00k = γ000 + γ001(QEXPk) + u00k 

   

 

β01k = γ010 

    β02k = γ020 

    β03k = γ030 

    β04k = γ040 

    β05k = γ050 

    β06k = γ060 

    β07k = γ070 

    β08k = γ080 

    β09k = γ090 

    β010k = γ0100 

    β10k = γ100 

    β11k = γ110 

    β20k = γ200 

    β21k = γ210 

    β30k = γ300 

    β40k = γ400 

    β50k = γ500 

    β60k = γ600 

    β61k = γ610 

    β70k = γ70

 
Mixed Model 

 
    MATHijk = γ000 + γ001*QEXPk + γ010*DENRjk + γ020*RRUCAjk 

 + γ030*QPCTDISCjk + γ040*QPCTFRLjk + γ050*QPCTMINjk +  

γ060*TCHEXP_Mjk + γ070*TCHRATIOjk + γ080*QUINTSCRjk + 

 γ090*NHOMELESjk + γ0100*NESLjk + γ100*DISCIPLIijk +  

γ110*DISCIPLIijk*QUINTSCRjk + γ200*FRLijk + γ210*FRLijk*QUINTSCRjk +  

γ300*SEXijk + γ400*MOBILITYijk + γ500*SPECEDijk + γ600*RNBRMONTijk + 

γ610*MFIPijk*QUINTSCRjk + γ700*QATTNijk + r0jk  +  

r1jk *DISCIPLIijk+ r2jk *FRlijk+ r6jk *MFIPijk + u00k  + eijk 
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Results for each MCA-III subject of math, reading, and science can be 

found in Table 12. For students with an average discipline history, FRL 

eligibility, and months receiving MFIP in their school, the average standardized 

test scores were 50.10, 50.33, and 46.65 for math, reading, and science, 

respectively. These values were anticipated because the dependent variables were 

scaled scores. Hypothesis 4a predicted that larger student-to-school counselor 

ratios would predict higher standardized test scores. For each subject test, the 

student-to-school counselor ratio did not explain a significant amount of variance 

in standardized test scores when controlling for individual, school, and district 

factors. 

Hypothesis 4b predicted a cross-level interaction between a student having 

a discipline record and the student-to-school counselor ratio when predicting 

standardized test scores. As reported in Table 12, there was a significant amount 

of variance in the slope terms for each subject test model. Contrary to the 

hypothesis, the cross-level interactions between discipline and the student-to-

school counselor ratio were non-significant when predicting math, reading and 

science scaled scores. 

Legend: 

DENR - School enrollment decile  QEXP – Expenditure per student quartile  

DISCIPLI – Has discipline history  QPCTDISC – Quartile % discipline history 

FRL – Free/reduced lunch eligible  QPCTFRL – Quartile % FRL eligible 

HASSC – Has a school counselor  QPCTMIN – Quartile % students of color  

MFIP - # of months reveiving MFIP RRUCA  - Rural/urban 

MOBILITY - # of school moves  SEX – Student biological sex 

NESL –At least 1 ESL student  SPECED – Eligible for special ed. services 

NHOMELES –At least 1 student homeless TCHEXP_M – Teacher experience (mean yrs) 

QATTN - Attendance quartile  TCHRATIO – Student-to-teacher ratio 
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Hypothesis 4c predicted cross-level interactions between a student being 

eligible for free or reduced lunch (FRL) and the student-to-school counselor ratio 

as well as between the number of months students received state assistance in 

their life (MFIP) and the student-to-school counselor ratio. As reported in Table 

12, there was a significant amount of variance in the slope terms. Contrary to the 

hypothesis, the cross-level interactions between FRL and the student-to-school 

counselor ratio were non-significant when predicting math, reading and science 

scaled scores. 

In regards to the cross-level interactions between MFIP and the student-to-

school counselor ratio, when predicting math scaled scores, the student-to-school 

counselor ratio did have a significant interaction with MFIP. The results were 

consistent with the hypothesis indicating that smaller ratios predicted a greater 

math scaled scores when considering MFIP. Specifically, for every month 

receiving MFIP, math scaled scores were estimated to be 0.04 points lower (p < 

.001). However, for every quintile decrease in the student-to-school counselor 

ratio (i.e., as the school counselor ratio got smaller), the slope between MFIP and 

math scaled scores became less steep (p = .042). The standardized fixed effect 

coefficient (Hox, 2010) was -0.001, indicating an extremely small effect. The 

significant interaction is displayed in Figure 21. The cross-level interaction 

between MFIP and having a school counselor was non-significant when 

predicting reading and science scaled scores. 
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Chapter 5: Discussion 

  This dissertation utilized administrative archival data to observe 

the relationship a school counselor’s presence as well as the student-to-school 

counselor ratio has with scaled scores of standardized tests. Results indicated 

that neither the school counselor presence in the school nor the student-to-

school counselor ratio predicted higher standardized test scores of eighth grade 

students in math, reading, and science. That said, with very small effect sizes, 

school counselor presence significantly interacted with the relationship 

discipline, free or reduced price lunch eligibility (FRL), and number of months 

receiving state assistance (MFIP) had with student standardized test scores. 

Contrary to the hypotheses, having a school counselor did not appear to benefit 

students who had a discipline record, were eligible for free or reduced price 

lunch (FRL), or who had received state assistance in their lifetime. Rather, the 

results indicate that having a school counselor predicted lower standardized test 

scores when a student had a discipline record, was eligible for FRL, or received 

MFIP compared to students with those same demographics who did not have a 

school counselor. In support of the hypotheses, the student-to-school counselor 

ratio significantly interacted with months receiving MFIP when predicting math 

scaled scores. 

The research questions were broken down into three categories based on 

the underlying questions they aimed to answer. Below are three different 

sections discussing the results of the research questions. Each research question 
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is restated in the relevant section. These sections are as follows: [1] Predicting 

the School Counselor Presence (Research Questions 1 and 2), [2] Does Having 

a School Counselor Matter (Research Questions 3a, 3b, and 3c), and [3] Does 

the Student-to-School Counselor Ratio Matter (Research Questions 4a, 4b, and 

4c).  

5.1: Predicting the School Counselor Presence  

Research Question 1: What school factors predict whether a school has 

a professional school counselor? 

Research Question 1 inquired on what school factors predicted whether 

a school had a school counselor. To date, no previous research exists that has 

tested school variables that predict the school counselor presence. Binomial 

logistic regression results (Table 9) indicated that for every decile increase in 

school enrollment size, a school was 1.82 times more likely to have a school 

counselor. Each decile averaged approximately 100 students greater than the 

previous decile, so, in other words, for roughly every increase in 100 students, a 

school’s likelihood of having a school counselor increased by 1.82 times. A 

school was considered to have a school counselor even if they had a counselor 

part-time. Although not measured in this analysis, it is possible that larger 

schools have more funds available to pay for a school counselor. Larger schools 

might also have a greater number of students in special need of a school 

counselor, leading schools to acquire professional school counselors. Another 

possible explanation for this finding is that this study included only schools that 
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have eighth grade and did not control for other grade levels that exist in the 

school. It could be that a school with grades Kindergarten through 12th grade 

have higher enrollment than schools that only contain 6th through 8th grade. A 

possible confounding factor could be whether a school also contained high 

school grade-levels. Given the historical career and vocational-focus of the 

school counseling profession (Parsons, 1909), high schools are more likely to 

have a school counselor. If a school in this study also contained high school 

grade-levels, then it is possible that the likelihood a school counselor is present 

also increases. Although outside the scope of the present study, the grade levels 

within a school are available publically through MDE. Future research can test 

if high schools are more likely to have a school counselor.  

Due to the previous research linking school counselor availability and 

use with decreased discipline rates (Carrell & Carrell, 2006; Reback, 2010b), it 

was hypothesized that schools with a school counselor would have lower 

discipline rates. Contrary to the hypothesis, results indicate that a school was 

1.38 times more likely to have a school counselor for each quartile increase in 

percent of eighth grade students with a discipline history. It is possible that this 

finding interacts with enrollment, and that schools who have more students are 

more likely to have a greater number of students with a discipline history. It is 

also possible that schools with greater enrollment also have a less personalized 

setting, where conflicts and misbehavior are more likely (Gage et al., 2016). 

This study also did not capture how long the school presence existed in the 
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school. It is possible that school administration is aware of school counselors as 

a resource to decrease discipline incidents and rates, leading them to hire a 

school counselor. 

Based on previous findings with the same dataset used for the present 

study, students of color and students who qualified for free or reduced price 

lunch (FRL) were less likely to have a school counselor (Cronin, 2016). It was 

hypothesized that schools with school counselors would have fewer students of 

color and fewer students eligible for FRL. Although the percent of students 

eligible for FRL did not significantly predict whether a school had a school 

counselor, results were significant for the percent of students of color. For every 

quartile decrease in percent of eighth grade students of color, a school was 0.70 

more likely to have a school counselor.  

Finally, for every year increase in the school’s average years of teacher 

experience, a school was 1.12 times more likely to have a school counselor. 

Greater teacher retention could be indicative of school climate factors such as 

fewer discipline challenges or better salaries. Previous research suggests that 

teacher retention rate is associated with the organizational climate of the school 

(Ingersoll, 2001). In light of the relationship between school climate and teacher 

retention rate (Ingersoll, 2001), the result of this binomial logistic regression 

could be indicative of the fact that having a school counselor presence relates to 

the school climate, and therefore the teacher retention rate predicts whether a 

school has a school counselor.  
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Research Question 2: What school factors predict smaller student-to-

school counselor ratios? 

Research Question 2 inquired about what school factors predicted 

smaller student-to-school counselor ratios. The results must be interpreted with 

caution due to evidence of model mis-specification. Limitations of the analysis 

are discussed in Section 5.4 below. Despite the limitations of the statistical 

model, percent of the school who were eighth grade students with a discipline 

history, the teacher-to-student ratio, geographical setting, and having homeless 

and/or ESL/ELL eligible students accounted for a significant amount of 

variance in the student-to-school counselor ratio. Specifically, schools with 

smaller student-to-school counselor ratios had greater discipline rates, larger 

teacher-to-student ratios, and did not have homeless and/or ESL/ELL eligible 

students.  

The inverse relationship between discipline rates and the student-to-

school counselor ratio was unexpected, given the previous reports of smaller 

school counselor ratios being associated with lower discipline rates (Carrell & 

Carrell, 2006; Carrell & Hoeksra, 2014; Lapan et al., 2012; Reback, 2010b). 

These previous studies, however, had limitations that affected results, such as 

relying on counselor-reported data rather than administrative data (Lapan et al., 

2012), or including student counselors in the calculation of the student-to-school 

counselor ratio (Carrell & Carrell, 2006; Carrell & Hoekstra, 2014). Even so, 

previous findings also observed the relationship between the student-to-school 
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counselor ratio and discipline over time (Lapan et al., 2012), which compares to 

the present study that was restricted to one academic year. 

Urban schools were significantly rrelated to the teacher-to-student ratio 

(see Table 6), and both variables significantly predicted larger student-to-school 

counselor ratios (see Table 10). As stated in section 4.1, the collinearity 

diagnostic statistics provided evidence that the assumption of no 

multicollinearity was met. This means that both the urban setting of a school 

and the teacher-to-student ratio each contributed significant amounts of variance 

in student-to-school counselor ratio. Urban schools and schools with larger 

teacher-to-student ratios tend to have higher enrollment, which could lead to a 

larger student-to-school counselor ratio. Although enrollment size could not be 

included in the analysis because it is included in the student-to-school counselor 

ratio, it is possible that the significant urban setting and teacher ratio variables 

are related to the enrollment size of the school. It costs less money to have a 

small student-to-school counselor ratio in a small school compared to a large 

school. Even though smaller schools get less foundation aid, if they were to 

have a school counselor, it is more likely for them to have a small student-to-

school counselor ratio. For example, in a school with 250 students, only one 

school counselor would need to be employed to have a ratio of 250, while for a 

school with 1,250 students to achieve a ratio of 250, five school counselors 

would need to be employed. The school with 250 students would also 
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experience a school environment where most students receive consistent 

attention and positive reinforcement (Gage et al., 2016). 

Finally, schools who had homeless students and/or students who were 

ESL/ELL eligible overall had higher student-to-school counselor ratios. 

Because of finite amount of aid schools received, it is possible that schools with 

homeless students or students eligible for extra language support allocate their 

funds to support those students in ways beyond school counseling, such as 

through extra social work staff or language learning resources. Previous 

research has reported a funding gap for schools with English language learners, 

noting that schools that support ESL and ELL students are financially under-

supported (Arroyo, 2008). Similar findings have also been reported for schools 

with homeless and highly mobile students (Roza & Simburg, 2013). Future 

research should seek to measure if Minnesota schools with ESL/ELL, homeless, 

and other vulnerable populations are also experiencing a funding gap, as such 

findings would not only relate to student success, but also inhibit schools from 

improving their student-to-school counselor ratio. 

5.2: Does Having a School Counselor Matter? 

 Research Question 3.a.: Beyond student and school factors, does having a 

school counselor predict higher standardized test scores of eighth grade 

students? 

Research Questions 3a, 3b, and 3c inquired on the relationship between 

the school counseling presence in the school, standardized test scores, and 
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interactions between the school counseling presence and whether or not students 

had a discipline history, were FRL eligible, or have received MFIP. Hypothesis 

3a, that the school counseling presence would contribute to a unique amount of 

variance in standardized test scores on its own, was non-significant. 

Considering that 17 variables at the student, school, and district levels were 

controlled for when testing this hypothesis, this result may not be surprising to 

readers. This study is a broad, statewide inquiry utilizing administrative data, 

which limits the ability to capture nuances within the sample. Consider 

Bronfenbrenner’s (1994) Ecological Systems Theory. The present study 

attempts to capture effects across the microsystem, mesosystem, and exosystem. 

By doing so, it is possible that details within the microsystem are not 

observable. In other words, it is possible that a school counseling presence in 

the school does have a significant effect on standardized test scores; however 

due to the broad nature of this study that inquires about all students and multiple 

school and district factors, those results are not found to be significant. 

Explained later in this paper, future research can fill in the details through 

observing districts on their own and change over time.  

Research Question 3.b.: Does having a school counselor predict 

significantly higher standardized test scores for students with 

disciplinary histories compared to students without disciplinary 

histories? 
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Research Question 3.c.: Does having a school counselor predict 

significantly higher standardized test scores for students who have 

experienced low socioeconomic status (either by receiving state 

financial assistance or by being eligible for free or reduced price 

lunch)? 

Hypotheses 3b and 3c specifically predicted that having a school 

counselor present in the school would predict higher test scores for students 

who had a discipline history, were eligible for FRL, or who have received 

MFIP. Displayed in Table 11, the school counseling presence significantly 

interacted with discipline for math (Figure 15), FRL for math, reading, and 

science (Figures 16, 17, and 18), and MFIP for math and science (Figures 19 

and 20). However, the significant interactions were opposite of what was 

predicted and the effect sizes were very small. In other words, having a school 

counselor predicted lower test scores for students with discipline, FRL, and 

MFIP on math, reading, and science scaled scores compared to students with no 

school counselor. 

The magnifying effect a school counselor presence had on standardized 

test scores could be reflective of ways in which the school counseling field in 

Minnesota relates to academic achievement gaps. Just as research has 

demonstrated the ways in which teacher race affects students, especially 

students of color (Lindsay & Hart, 2017; Bidwell & Stinson, 2016; Cherng & 

Halpin, 2016), the same effect could be present in the school counseling role. 
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First, to become a licensed school counselor in the state of Minnesota, a post-

graduate degree must be obtained. Receiving a higher education, especially 

beyond a bachelor’s degree, could lead to unconscious social class bias, 

impeding the school counselor from connecting with students and families with 

less education (Haider, Schneider, & Sriram, 2015). In addition, previous 

research samples of school counselors that were recruited in the state of 

Minnesota, the same state as this dissertation, were disproportionately White 

compared to the greater population of Minnesota (Ohrtman et al., 2016). 

Although the race of the counselors in this dissertation sample was unknown 

(because this variable is not collected administratively by the state), previous 

research suggests that a disproportionate majority of school counselors are 

White. It is possible the same implicit biases that have been seen between 

teachers and their students (Lindsay & Hart, 2017; Bidwell & Stinson, 2016; 

Cherng & Halpin, 2016) also occur between school counselors and students: 

namely, that the school counselor’s race is associated with student outcomes. 

Although demographics of the school counselors are not measured 

administratively (which was the source of the present analyses), future research 

should consider demographics of the school counselors and interactions that 

might occur between the school counselor and student with varying identities.  

It could be that the results of this dissertation showing the negative 

relationship a school counselor presence has with standardized test scores for 

students already at risk for lower standardized scores is accounting for cultural 
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disconnection phenomenon that school counselors are failing to bridge in their 

work with students. Despite this possibility, school counselors receive mandated 

training in cultural diversity and cross-cultural counseling as required by the 

national and state licensing boards (ASCA, 2017; MINN.STAT. 8710.6400, 

2016). However, school counselors who were licensed before the cultural 

training was mandated for licensure would not have received coursework 

teaching competencies in cross-cultural counseling. The National Model 

originated in 2005 and is approximately 12 years old (ASCA, 2005). Any 

school counselor who has been in the field for greater than 12 years did not 

receive mandated training in cultural diversity. Further research is needed to 

explore the quality and impact this required education has on a school 

counselor’s ability to connect cross-culturally.  

The present study observed whether a school counselor’s presence was 

related to standardized test scores. Reback (2010a) found that school counselor 

use predicted increased standardized test scores. Due to the nature of the 

administrative data, whether or not students used their school counselor was 

unavailable. It is possible that within schools who have a school counselor 

present, the students who use the counseling services had different outcomes 

than the students who did not use the counseling services. Further research is 

needed.  

Although the negative relationship a school counseling presence had 

with standardized test scores for students with a discipline history, FRL, and 
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MFIP was not anticipated, there are notable differences between previous 

inquiries and the present dissertation. Previous research that found a positive 

relationship between school counseling and standardized test scores measured 

how often students utilized school counseling services (Reback, 2010a). Even 

though having a school counselor and a discipline record predicted lower math 

scaled scores than having a discipline record and no school counselor, there is 

no certainty that students with a discipline record utilize school counseling 

services or the degree to which they use those services. 

Another explanation for the school counseling interaction with discipline 

is that the result could be indicative of a misuse of school counselors. ASCA 

(2013) directly states that, “The school counselor is not a disciplinarian but 

should be a resource for school personnel as they develop individual and 

school-wide discipline procedures”. Although not measured by this study 

because the data were not collected administratively, it is possible that schools 

do not follow ASCA’s clear stance on the role of the school counselor in 

relation to discipline. If students are sent to the school counselor for discipline, 

and school counselors are not supported by their professional organization or 

their training to carry out discipline, then the results showing the school 

counselor presence exacerbates the effect discipline incidents has on 

standardized test scores are plausible.  

Other possible factors contributing to the results relate to the length of 

time school counselor presence has existed in the school. Previous studies 
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inquired beyond the school counseling presence alone by measuring how long 

the school counseling program had been established (Sink & Stroh, 2003). 

Students enrolled for more years with well-established school counseling 

programs had higher standardized test scores than students enrolled for less 

years or in a school without an established counseling program (Sink & Stroh, 

2003). The number of years a school counseling presence existed in each school 

was not measured in this present study because that type of data were not kept 

administratively by the state (the source of the data).  It is possible that the 

length of time a school counseling presence exists in a school changes the 

relationship found in the results of this dissertation. Perhaps students who have 

discipline records, are FRL eligible, or have received MFIP have outcomes that 

are more positive not only if they utilize school counseling services, but also if 

they experience counseling services that have been deeply established in a 

school setting.  

Overall, the school counseling presence, although not related to 

standardized test scores on its own, does significantly interact with student 

factors to affect standardized test scores. More research is needed to consider 

how and why the school counseling presence predicts lower test scores when 

interacting with discipline, FRL, and MFIP. Possible confounding factors could 

be cultural considerations between the school counselors and students, the 

amount of times students use school counselors, if at all, whether or not schools 
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use their school counselor to carry out discipline, and the length of time a school 

counselor presence has existed in the school.  

5.3 Does the Student-to-School Counselor Ratio Matter? 

Research Question 4.a.: For schools who have a school counselor, is the 

student-to-school counselor ratio significantly related to standardized 

test scores when controlling for individual and school factors? 

Research Questions 4a, 4b, and 4c inquired on the relationship between 

the student-to-school counselor ratio, standardized test scores, and interactions 

between the school counselor ratio and whether or not students had a discipline 

history, were FRL eligible, or have received MFIP. Hypothesis 4a, that smaller 

student-to-school counselor ratios would predict higher standardized test scores, 

was non-significant. The student-to-school counselor ratio on its own did not 

contribute a unique amount of variance in standardized test scores. 

Similar to the discussion in section 5.2 related to Hypothesis 3a and the 

non-significant relationship of the school counselor presence with standardized 

test scores, it is possible that the broad inquiry of this study did not capture or 

seek to measure details within the student experience due to the complex model 

controlling for student, school, and district factors. Even though it can be 

reasoned that the school counselor ratio directly relates with student 

standardized test scores because the school counseling ratio has been related 

with outcomes that are related to higher test scores such as decreased discipline 

rates (Tamhane et al., 2015) and school connectedness (Lemberger et al., 2015), 
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the results of this study indicate that the student-to-school counselor ratio alone 

does not predict standardized test scores. 

Other studies that reported a positive relationship between school 

counseling and standardized test scores measured whether or not a school had a 

comprehensive school counseling program (Lapan et al., 2001). The present 

study did not have knowledge of whether or not schools used comprehensive 

programs; rather, the only relevant school counselor variables in the dataset 

were whether or not a school counselor was present, and the student-to-school 

counselor ratio. The unexpected results of this dissertation regarding the 

relationship between the student-to-school counselor ratio and test scores do not 

directly disagree with this previous research. A comprehensive school 

counseling program might include small student-to-school counselor ratios; 

however, although a smaller ratio is recommended for comprehensive programs, 

it is not mandatory (ASCA, 2005). Therefore, although having a comprehensive 

school counseling program was related with higher academic achievement, 

Lapan et al.’s (2001) previous findings did not directly state that smaller 

student-to-school counselor ratios are related with higher standardized test 

scores.  

A previous study that reported smaller student-to-school counselor ratios 

to predict higher standardized test scores had skewed findings because they 

included student counselors in their calculation of the student-to-school 

counselor ratio (Carrell & Hoekstra, 2014). Carrell and Hoekstra (2014) only 
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studied schools that had a school counseling practicum student. The researchers 

did not account for the different ways that student counselors spend their time 

compared to already licensed counselors, such as the student tasks of shadowing 

professional school counselors or seeking required supervision (ASCA, 2005). 

By considering student-school counselors as equivalent to full time professional 

school counselors, the results connecting smaller school counseling ratios with 

higher standardized test scores are only generalizable to schools that have 

student-school counselors, which was outside the scope of the present 

dissertation.  

There is evidence that school counseling is important in relation to 

standardized test scores. When controlling for previous standardized test scores, 

a greater percentage of students receiving counseling by their school counselor 

predicted higher school mean standardized math and reading scores (Reback, 

2010a). Furthermore, a meta-analysis of experimental studies reported school 

counseling interventions had a significant yet small effect on cognitive 

outcomes such as GPA and academic achievement, and a significant large effect 

for decreasing behavior and discipline problems (Whiston et al., 2011). The 

results of the present study are not consistent with the findings of this meta-

analysis; however, the meta-analysis measured school counseling interventions, 

which captured interaction with students. As discussed in further detail in 

section 5.4, the present study did not include variables about school counseling 

interventions because such data was not kept administratively by the state.  
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Research Question 4.b.: Is a smaller student-to-school counselor ratio 

predictive of higher standardized test scores for students with 

disciplinary histories? 

Research Question 4.c.: Is a smaller student-to-school counselor ratio 

predictive of higher standardized test scores for students who have 

experienced low socioeconomic status (either by receiving state 

financial assistance or by being eligible for free or reduced price 

lunch)? 

Hypotheses 4b and 4c specifically predicted that the student-to-school 

counselor ratio would have a positive relationship with standardized test scores 

for students who had a discipline history, were eligible for FRL, or who have 

received MFIP. Displayed in Table 12, the school counseling presence 

significantly interacted with MFIP for math. Specifically, the more months a 

student received MFIP in their life, the lower their standardized test scores were 

predicted to be; however, for students with a smaller student-to-school 

counselor ratio, the relationship between MFIP and math scaled scores was less 

steep (see Figure 21). This finding, although in favor of the hypothesis for math, 

had an extremely small effect size. The interaction between MFIP and the 

student-to-school counselor ratio was non-significant for reading and science.  

For all subjects, no significant interaction was found between discipline 

or FRL and the student-to-school counselor ratio. Smaller student-to-school 

counselor ratios have been shown to predict a decreased number of school 
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disciplinary instances as well as fewer students with disciplinary problems 

(Carrell & Hoekstra, 2014; Lapan et al., 2012; Lapan, Whitcomb, & Aleman, 

2012; Reback, 2010b; Carrell & Carrell, 2006). The present dissertation used 

discipline as a predictor variable alongside the student-to-school counselor ratio. 

Rather than observing discipline rates as an outcome variable, the author 

reasoned that because discipline occurrences predict lower academic 

achievement (Tamhane et al., 2015), the student-to-school counselor ratio might 

interact with discipline and predict higher standardized test scores. Despite this 

hypothesis, no significant interaction was found between the student-to-school 

counselor ratio and discipline. Even though a cross-level interaction was not 

found involving discipline at the student level, previous research suggests a 

connection between school discipline rates and the student-to-school counselor 

ratio (Carrell & Carrell, 2006). There could be an interaction at the school level 

between the percent of students with a discipline history and the student-to-

school counselor ratio. Perhaps smaller student-to-school counselor ratios 

predict student outcomes differently in schools with high discipline rates 

compared to schools with low discipline rates.  

5.4: Limitations  

There are a number of limitations to the present study. This section first 

outlines the general limitations that effect the interpretation of results, followed 

by specific limitations of the administrative data used, and ending on limitations 

of measurement decisions made for multiple variables.  
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An important caveat when considering the school counselor’s effect on 

standardized test scores is that even though having a school counselor predicted 

lower test scores for students with discipline records, FRL eligibility, or 

reception of state assistance, the data used did not measure whether or not a 

student utilized school counseling services. A school counselor’s school 

presence provides no indication of which students have come in contact with 

that school counselor, either individually or in a group setting, nor how often 

students met with their school counselor, nor for what purpose. Therefore, the 

present study did not seek to measure school counselor effectiveness for 

students who used school counseling services; rather, the research questions aim 

to capture the school counselor’s impact on schools’ milieu.  

Furthermore, the centering methods used on the HLM analyses sought to 

observe the effect a school counselor presence had for students who were 

notably different than their peers in terms of discipline and low socioeconomic 

status. Because the researcher chose to center the variables of interest rather 

than have them un-centered, there are limitations to the findings. Specifically, it 

is challenging to describe the effects each variable of interest (discipline history, 

FRL eligibility, and months receiving MFIP) had on standardized test scores for 

all students, not just students who were notably different than the other students 

in their school. 

Another limitation is that Research Questions 1 and 2 utilized multiple 

regression analyses when HLM could have been used to account for district-
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level variability among schools. Although the researcher reasoned that because 

there is no published empirical literature providing evidence to include district-

level factors, it is plausible that differences among districts do exist. It could be 

that the results of Research Question 2 (which were mis-specified) could have 

been appropriately specified if district-level factors were accounted for.  

Multiple limitations of this study exist due to the use of administrative 

data. As stated in section 1.5, there are limitations due to data collection 

methods. For example, MDE includes five racial categories that students 

provide when they complete standardized tests (American Indian, Asian or 

Pacific Islander, Black - non-Hispanic, Hispanic, and White - non-Hispanic). 

Even if a student reported more than one category, the data management 

practices of MDE only allow for once race to be indicated of each student 

(MDE, 2017). This limits the understanding of students who are multiracial and 

does not account for diverse ethnicities within each broad racial category. 

Furthermore, the variable was created following MDE’s definition of race, 

which includes students who identify as Hispanic, which is an ethnicity rather 

than a racial category. 

Similar limitations exist for students who identify as neither male nor 

female; the MDE data practices do not measure gender beyond male and 

female. Although the number of eighth grade students who identify a gender 

other than male or female (e.g., transgender, queer, etc.) might be a small 

percentage of the sample, the actual number of these students is unknown. 
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Another limitation that is related to the use of administrative data is the 

scope in which the data are available. For example, enrollment size was only 

available as the enrollment size of the school or the enrollment of a grade for the 

entire district. It was not possible to obtain the enrollment of a specific grade 

within a specific school. This leads to an awkward interpretation of the 

descriptive statistics of the sample at the school level. Rather than being able to 

calculate percentage of eighth graders who were students of color, students of 

color at the school level were measured as the percentage of the school that was 

eighth grade students of color. This interpretation was also true for percent of 

students with discipline history and percent that were eligible for FRL. This 

shortcoming could be related to the mis-specification of the multiple regression 

model for Research Question 2. It is possible that a greater amount of variance 

in the student-to-school counselor ratio is accounted for when the discipline rate 

is measured for the entire school rather than the number of eighth grade students 

in the school with a discipline history. 

The nature and scope of the school counseling role in the school was 

also a limitation of using administrative data. The only school counseling 

variable used administratively by the state was the number of school counselors 

per school, which was used to calculate the student-to-school counselor ratio. 

No information was available about the counselors themselves (e.g., 

demographic information), nor about how often students utilize school 
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counseling services, if at all, or the specific services and model of service 

provision that were used. 

There are a number of limitations to the methods of measurement used 

among the variables in this study. First, this study considered free or reduced 

price lunch (FRL) eligibility as representation of a student’s socioeconomic 

status (SES). Although this study also captures the number of months a student 

received state assistance as another measure of SES, there are limits to using 

FRL as a measure of SES (Harwell & LeBeau, 2010). Because of its 

dependence on federal poverty guidelines, which are not kept well up-to-date 

(Hauser, 1994) as well as its inadequate inclusion of household economic 

resources (Harwell & LeBeau, 2010), FRL is not a valid measure of student 

SES. Given the limited validity FRL has for measuring SES, the results of the 

present study that relate to FRL should be interpreted cautiously as findings 

about “low-SES students”.   

As well exerting caution when interpreting the findings related to 

socioeconomic status, caution should also be taken when considering students 

of color. Previous research has reported students’ racial identity is related to 

academic achievement (Uretsky & Stone, 2016; Ardasheva, 2016). The present 

study could have accounted for racial identity at the student-level by dummy 

coding racial identities rather than capturing race at the school-level. Instead, it 

was decided to aggregate racial identity to the school level to capture a school’s 

demographic make-up rather than each student’s individual race. However; 
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once observing race at the school level, individual racial groups could not be 

included in the analyses due to underrepresentation within the sample that 

would have led to less meaningful interpretation of results. Because of the small 

percentage of students in each racial category among the schools in the sample, 

there was not enough representation to calculate meaningful coefficients 

predicting their contribution to MCA scores. It is probable that accounting for 

each student’s race would have accounted for greater variance in the models, 

potentially adding to the total variance the model accounts for in MCA scores, 

and taking away variance that is accounted for by the percent students of color 

predictor in the results. Dummy coding racial category at the student-level could 

have allowed for observed differences in test scores based on race. Although 

such a research question was outside the scope of the present study, future 

research questions can seek to address this limitation. For example, because of 

the previously observed differences in access to school counselors for Black and 

Native American students (Cronin, 2016), there could be reason to dummy code 

each race at the student-level and test differences. 

Caution should also be taken when interpreting the geographic control variable 

that utilized the RUCA codes. The rural codes were used to create a 

dichotomous variable capturing rural or urban setting. This procedure followed 

the Categorization D recommendation of the WWAMI Rural Health Research 

Center (2010).  Although previously published health and community records 

note distinction between rural and urban areas (Anderson, Saman, Lipsky, & 
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Lutfiyya, 2015; Bunnell, Davidson, Dewey, Price, & Ruggiero, 2017), there is 

also evidence that suburban settings are distinctly different than both urban and 

rural atmospheres, and that geographic settings are best measured on a 

continuum or at least with more variation than basic dichotomous coding 

(Votruba-Drzal, Miller, & Coley, 2016). The researcher reasoned it was 

appropriate to code geographic setting as rural/urban rather than allow for more 

variability in geographic setting to seek parsimony. By using the Categorization 

D guidelines (WWAMI Rural Health Research Center, 2010), geographic 

setting could be accounted for without adding complexity to the model. 

However, it could be that controlling for a dichotomous geographic variable is 

meaningless rather than allowing for more variability among geographic 

settings. 

5.5: Future Directions 

Essentially all of the results of this study had findings contrary to the 

hypotheses, which offer many future directions. First, no peer-reviewed 

literature exists to date that reports what school factors predict whether a school 

has a school counselor and the student-to-school counselor ratio. Although the 

research question (Research Questions 1 and 2) results related to this topic are 

largely informative and exploratory, it is recommended that future research also 

test what school factors are related to school counseling variables. Once patterns 

are identified, the results could support policymaking and answer questions 

about who does and does not have access to school counselors. For example, if 
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multiple research studies observe the same finding of this Minnesota study that 

schools with more students of color are less likely to have school counselors, 

then evidence of racial disparities in access to school counselors could 

accumulate. 

The school counselor presence and student-to-school counselor ratio 

alone did not account for unique amounts of variance in the HLM models 

(Research Questions 3a and 4a). This present study observed one academic year 

and did not consider how the school counseling presence in the school has 

changed over time and will continue to change moving forward. As suggested 

by previous research (Sink & Stroh, 2003), it is possible that length of time 

school counselor presence has existed in the school as well as changes to the 

student-to-school counselor ratio over time predict higher standardized test 

scores. Future research can utilize administrative data to captures these variables 

over time.  

Future research could also include whether or not schools share 

professional school counselors, meaning that school counselors travel between 

multiple schools. A school counselor that travels between schools could cause 

issues (e.g., students cannot leisurely visit the counselor’s office and get 

support, needs assessment, etc., when they need it). Whether or not a school 

counselor travels between schools could affect the findings related to the 

student-to-school counselor ratio. For example, a school with 600 students that 

has a school counselor half the time (yielding a counselor-to-student ratio of 
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1200) may be qualitatively different from a school with 1200 students that has 

one full-time school counselor. Furthermore, in rural areas some school 

counselors travel not only to multiple schools, but also over long distances 

covering multiple counties. The greater the amount of time a counselor spends 

traveling, the less the amount of time available to students in a school.  

Contrary to hypotheses 3b and 3c, the school counseling presence 

predicted lower standardized test scores for students who had a discipline 

history, were eligible for FRL, and/or who received MFIP. Future research 

should consider demographics of the school counselors and interactions that 

might occur school counselor and student identities. Similar to recent research 

highlighting the relationship between teacher and student race in regards to 

marginalized student outcomes (Lindsay & Hart, 2017; Bidwell & Stinson, 

2016; Cherng & Halpin, 2016), it is possible that the race of the school 

counselor interacts with the race of the student.  

It is plausible that critics of this research would disagree that the school 

counselor’s race is related to student outcomes because school counselors 

receive cultural competency training in order to be licensed (ASCA, 2017; 

MINN.STAT. 8710.6400, 2016). Further research is needed to explore the 

quality and impact this required education has on a school counselor’s ability to 

connect cross-culturally. Great variability might exist in the cultural 

competency training received (e.g., online versus classroom setting, new 

counselor educator versus seasoned professor, etc.) and/or its impact on 
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individual counselors. It is possible that there are differences in student 

outcomes based on the training school counselors receive in their graduate 

training. In addition, school counselors who were licensed before this 

requirement was added as mandatory missed the opportunity for cross-cultural 

competency training. Despite possible opportunities for counselors to expand 

cross-cultural counseling competency through continuing education credits, 

research is needed to capture if such training is related to student outcomes. 

As stated earlier in the discussion, previous research suggests a 

connection between school discipline rates and the student-to-school counselor 

ratio (Carrell & Carrell, 2006). Even though the cross-level interactions were 

tested between the student and school levels, there could be an interaction solely 

at the school level between the percent of students with a discipline history and 

the student-to-school counselor ratio. Perhaps smaller student-to-school 

counselor ratios affect student outcomes differently in schools with high 

discipline rates compared to schools with low discipline rates. Having a school 

counselor might affect students who have a discipline record in a school with 

greater rates of discipline incidents differently than students who have a record 

but are in schools with fewer discipline incidents. Previous literature suggests 

that smaller student-to-school counselor ratios are related with not only fewer 

discipline incidents as a whole, but also fewer students with discipline problems 

(Carrell & Carrell, 2006). Because students who have a discipline record are 

predicted to have lower standardized test scores, a positive relationship between 
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discipline and the school counseling ratio is still possible if tested using a 

method different from the present study.  

Other future directions related to discipline could capture whether or not 

schools use their school counselor to carry out discipline. Despite ASCA’s 

(2013) clear stance on the school counselor’s role in the school, namely, that 

they should not be the school professionals who execute discipline with 

students, schools may not follow the ASCA (2005) National Model or all its 

recommendations, which would add valuable interpretation to the results of this 

study.  

Consistent with the above paragraph, it also may be that schools with 

many discipline problems add counselors to try to address those problems, 

which could lead to the relationship found by the present study.  If so, it may be 

that adding counselors helps address the problems, but either that (1) discipline 

incidents from the past make schools look worse than they currently are, or (2) 

that the presence of counselors has improved the schools, but that they still 

show higher rates of problems than schools not needing additional counselors. 

Beyond whether or not a school counselor was present, it is 

recommended that future studies measure the presence of other helping 

professions in the school such as licensed social workers and licensed school 

psychologists, as well as the availability of mental health counseling in the 

school through community partnerships. It could be that greater access to 

helping professions in general, not the school counseling field alone, improves 
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student standardized test scores. As reported in Figure 6, these helping 

professions, although distinct, have similarities that promote overall student 

success.  

Finally, the present study was telescopic; it raised questions that can be 

answered with closer, more detailed inquiries such as case studies and district-

wide research. The future directions suggested by this research and stated in this 

discussion can fill in the details through observing individual school counselor 

demographics, observing districts on their own rather than statewide results, and 

can look at relationship of school counseling and standardized test scores within 

a school over time.
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Conclusion 

The present study utilized regression analyses to test what school factors 

predict whether a school had a school counselor and what schools had small 

student-to-school counselor ratios. HLM analyses tested whether or not a school 

counselor presence in the school had a significant relationship with standardized 

test scores, especially for students with a discipline history, who were eligible for 

FRL, and/or who received state assistant in their lifetime, while controlling for 

student, school, and district factors. Previous research has found lower student-to-

school counselor ratios improve student outcomes (Lapan et al., 2014; Reback, 

2010a; Whiston et al., 2011).  

Binomial Logistic regression results showed that a school was more likely 

to have a school counselor the larger their enrollment, the more eighth graders 

that had a discipline history, the more eighth grade students who are students of 

color, and the higher the school teachers’ average years of experience. Although 

the model was mis-specified, multiple regression results indicated schools with 

smaller student-to-school counselor ratios had a higher percent of eighth grade 

students with a discipline history, did not have students who experienced 

homelessness, and did not have ESL/ELL eligible students. HLM results showed 

that both having a school counselor and the student-to-school counselor ratio did 

not account for a significant amount of variance in standardized test scores when 

controlling for student, school, and district factors. The lack of significant 

findings leads the writer to continue to wonder, rather than whether or not a small 
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student-to-school counselor ratio affects student achievement, which students 

does a small ratio and having a school counselor benefit, and how and why.  

This analysis tested cross-level interactions between school counseling 

and student-level factors (discipline history, FRL eligibility, and number of 

months receiving MFIP). Having a school counselor significantly interacted with 

student-level variables. Specifically, having a school counselor predicted lower 

math test scores for students who had a discipline history, were eligible for FRL, 

and who received MFIP compared to students with no school counselor. Similar 

to math, school counseling also predicted lower reading and science test scores 

for students who were eligible for FRL, and the relationship that receiving MFIP 

had with science test scores. Beyond MFIP and the student-to-school counselor 

ratio predicting math scores, the interaction results were not significant. 

Even though the models tested in this study contained a considerable 

amount of information about students, there was also a large amount of 

information that was not captured. For example, it is unknown which students 

used their school counselor, and if they did, how often and how long they met 

with their school counselor. Furthermore, little was known about the school 

counselors themselves, such as what type of programs they graduated from (e.g., 

accredited or non-accredited, masters of arts, masters of education, etc.), what 

type of cultural competency training they have received if any, and the individual 

factors of the counselors such as race, ethnicity, and economic status. It could be 

that higher test scores are seen when observing school counseling with a certain 
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subset of students and measuring them on certain dependent variables (such as use 

of school counselor and higher standardized test scores). Given the complexity of 

life and what is known from Bronfenbrenner’s (1994) Ecological Systems 

Theory, including 17 predictors across individual, school, and district levels 

allows the variance in standardized test scores to be taken up by other, more 

prominent factors.  

Minnesota has one of the highest student-to-school counselor ratios in the 

nation. Not only are there racial and economic gaps in student achievement, but 

there are also racial and economic disparities in access to a licensed school 

counselor. Results of this study call for further research to gain a greater 

understanding of which students the school counseling profession can benefit.
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Tables 
   Table 1.  
 
  Summary of Articles Examining Student Outcomes and the Student-to-School Counselor Ratio. 

Authors Title Sample 

Description 
Unit of 

analysis 
Student 

Outcomes 

Examined 

Major Findings
a Limitations 

School Counselor Effectiveness 

Lapan, R.T., 

Wells, R., 

Petersen, J., 

& McCann, 

L.A. (2014). 

Stand tall to 

protect 

students: 

School 

counselors 

strengthening 

school 

connectedness 

Representativ

e students of 

diverse urban 

school 

district 

Student 

and 

school 

School 

connectedness, 

student mobility, 

limited English 

proficiency 

Personal school counseling 

services increase school 

connectedness, Risk factors 

(poverty, mobility, limited 

English proficiency) are related to 

lower school connectedness, 

School counseling services 

reduce negative effects of risk 

factors on connectedness 

 

Restricted range in 

variability for some 

measures, Cross-

sectional design when 

longitudinal was feasible 

Reback, R. 

(2010a). 
Schools’ 

mental health 

services and 

young 

children’s 

emotions 

Nationally 

representativ

e 

administrativ

e data 

Student Standardized 

test scores, 

availability of 

counselor, 

Family 

variables, State 

school counselor 

policy 

 
 
 
 

Family transitions associated with 

increased use of school counselor 

services, School counselor use 

predicts higher standardized test 

scores 

Relies on teacher-report 

data for amount of 

student school counselor 

use 
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Authors Title Sample 

Description 

Unit of 

analysis 

Student 

Outcomes 

Examined 

Major Findings
a
 Limitations 

Whiston, 

S.C., Tai, 

W.L., 

Rahardja, D., 

& Eder, K. 

(2011).  

School 

counseling 

outcome: A 

meta-analytic 

examination of 

interventions. 

Meta-

analysis 
Peer-

reviewe

d 

empirica

l studies 

Cognitive, 

Behavioral, 

Affective, 

Effective 

functioning 

School counseling has a medium 

effect size (d - .30), Behavioral 

outcomes have largest effect size 

(d =. 41), followed by affective (d 

= .23), cognitive (d = .19) and 

effective functioning (d = .12) 

Weighted effect sizes 

can inflate conclusions 

(i.e., misrepresent true 

effect size), No 

consideration of or 

measurement of 

implementation of 

comprehensive school 

counseling programs, 

Excluded nearly half of 

studies based on missing 

information 

 
Student Outcomes and Comprehensive School Counseling Programs 

 
Lapan, R.T., 

Gysbers, 

N.C., & 

Petroski, G. 

(2001). 

Helping 

seventh graders 

be safe and 

academically 

successful: A 

statewide study 

of the impact of 

comprehensive 

guidance 

programs. 

 

 

Statewide 

representativ

e sample of 

middle 

school 

students and 

teachers 

Student 

and 

school  

Feelings of 

safety, Value of 

education, 

Opportunity for 

academic 

success 

Schools with comprehensive school 

counseling programs have students 

that feel safer, express a stronger 

value of education, were satisfied 

with their academic opportunities, 

and had higher academic 

achievement 

Not a random sample, 

Teacher-reported data 

about school 

counseling activities, 

small effect sizes 
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Authors Title Sample 

Description 

Unit of 

analysis 

Student 

Outcomes 

Examined 

Major Findings
a
 Limitations 

Sink, C.A., & 

Stroh, H.R. 

(2003). 

Raising 

achievement 

test scores of 

early 

elementary 

school students 

through 

comprehensive 

school 

counseling 

programs. 

Randomly 

selected 

schools from 

the same 

state; 2 

groups: well-

established 

comprehensi

ve counseling 

program and 

no 

counseling 

program 

 

Student Standardized 

test scores, Free 

or reduced lunch 

eligibility, 

Government 

financial 

assistance 

eligibility, 

Length of 

enrollment at 

school 

Students enrolled for more years 

with a well-established counseling 

programs had higher standardized 

test scores; interaction between 

group and length of enrollment 

Did not account for 

teacher variables 

therefore increased 

risk for confounding 

factors, Strong causal 

language with no 

experimental controls 

Outcomes and the Student-to-School Counselor Ratio 

 

Carrell, S., & 

Carrell, S. 

(2006). 

Do lower 

student-to-

counselor ratios 

reduce school 

disciplinary 

problems? 

County-level 

administrativ

e data 

Student  Disciplinary 

types and rates, 

Race, Free or 

reduced lunch 

eligibility 

Lower student-to-school counselor 

ratio predicts lower number of 

student disciplinary problems and 

lower number of students with 

disciplinary incidents; These 

findings even greater for Black 

students, and Black male students; 

Smaller ratios had great effect for 

students eligible for free or reduced 

lunch 

 

Not longitudinal 

design, Did not 

address their own 

limitations, Did not 

integrate results with 

existing research 
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Authors Title Sample 

Description 

Unit of 

analysis 

Student 

Outcomes 

Examined 

Major Findings
a
 Limitations 

Carrell, S.E., 

& Hoekstra, 

M. (2014). 

Are school 

counselors an 

effective 

education 

input? 

County-level 

administartiv

e data 

Student 

and 

school  

Standardized 

test scores, 

Discpline rates 

Higher student-to-school counselor 

ratios predicted higher standardized 

test scores and less discipline 

occurences for all students, but at a 

greater rate for females 

Lack of information 

about methods, No 

justification for 

examining gender 

differences, 

Considered school 

counseling interns as 

FTE school 

counselors, 

Longitudinal possible 

with data used - but 

not carried out 

 
Lapan, R.T., 

Gysbers, 

N.C., 

Stanley, B., 

& Pierce, 

M.E. (2012). 

Missouri 

professional 

school 

counselors: 

Ratios matter, 

especially in 

high-poverty 

schools. 

Statewide 

representativ

e sample 

administrativ

e data 

School Graduation 

rates, 

Suspension 

rates, 

Attendance 

rates, ACT 

Composite 

scores, 

Enrollment size, 

Free or reduced 

lunch 

 
 
 

Smaller student-to-school counselor 

ratios associated with higher 

graduation rates, fewer disciplinary 

incidents, and better attendance; 

High poverty schools with 1:250 

ratio had better graduation, 

discipline, and attendance rates than 

schools without 1:250 ratio 

Not a random sample, 

Did not consider 

student-level factors, 

Lack of control for 

variables increases 

chance of confounding 

factors 



 
 
 
 
 
 

133 

 
Authors Title Sample 

Description 

Unit of 

analysis 

Student 

Outcomes 

Examined 

Major Findings
a
 Limitations 

Lapan, R.T., 

Whitcomb, 

S.A. & 

Aleman, 

N.M. (2012). 

Connecticut 

professional 

school 

counselors: 

College career 

counseling 

services and 

smaller ratios 

benefit 

students. 

All 

Connecticut 

high schools’ 

administrativ

e data and 

surveys of 

those 

counselors 

School Attendance, 

Graduation 

rates, Discipline 

rates 

Smaller school counselor ratios 

reduced suspension and disciplinary 

incidents 

Did not consider 

student level data, 

Relied on counselor-

reported information 

Reback, R. 

(2010b). 
Non-

instructional 

spending 

improves non-

cognitive 

outcomes: 

Discontinuity 

evidence from 

a unique school 

counselor 

financing 

system. 

Statewide 

administrativ

e data 

School Disciplinary 

rates, 

Standardized 

test scores, 

Ethnicity, 

Teacher-to-

student ratio, 

Expenditure per 

student 

More counselors available to 

students were associated to 

decreased discipline rates 

Utilized number of 

allotted subsidized 

school counselor 

positions rather than 

true number of school 

counselors, Could 

have nested model 

issues as one variable 

was district-level  

NOTE: 
a
Major findings that are summarized are limited to results of student outcomes 
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Table 2. 

 

Description of the sample. 

Descriptor N Percent 

Student Level (n = 52,708) 

Biological sex   

   Male 26,723 50.7 

   Female 25,985 49.3 

Discipline   

Has a discipline history 4,902 9.3 

Does not have a discipline history 47,806 90.7 

Free/reduced lunch eligibility   

   Ineligible 34,576 65.6 

   Reduced price meal 3,216 6.1 

   Free meal 14,916 28.3 

Special education eligibility   

Eligible for services 4,586 8.7 

Ineligible 48,122 91.3 

Attendance ratio quartile (days attended/ 

days of membership) 

  

Q1 (< .93) 12,281 23.3 

Q2 (.93 - .96) 13,493 25.6 

Q3 (.961 - .981) 13,441 25.5 

Q4 (> .981) 13,177 25.0 
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School Level (n = 534) 

Student-to-school counselor ratio quintile 

   Quintile 1 (< 275) 56 10.4 

   Quintile 2 (276 - 371) 56 10.4 

   Quintile 3 (372 - 456)  56 10.4 

   Quintile 4 (457 - 651) 57 10.5 

Quintile 5 (> 652) 56 10.4 

   No school counselor 253 47.9 

Enrollment deciles   

D1 (< 29)  52 9.8 

D2 (29 - 73) 51 9.3 

D3 (74 - 128) 53 9.9 

D4 (129 - 200) 53 9.9 

D5 (201 - 281) 55 10.3 

D6 (282 - 377) 53 10.1 

D7 (378 - 507  55 10.3 

D8 (508 - 724) 53 10.1 

D9 (725 - 914) 56 10.4 

D10 ( > 914) 53 9.9 

Geographic setting   

Urban 282 52.9 

Rural 252 47.1 

% with discipline history   

Q1 ( < 0.62) 136 25.5 

Q2 (0.62 - 1.56) 134 25.0 



 
 
 
 
 
 

136 

 

Q3 (1.57 - 3.46) 135 25.4 

Q4 (> 3.46) 129 24.1 

 

% FRL eligible 

  

Q1 (< 4.73) 134 25.0 

Q2 (4.73 - 7.42) 134 25.0 

Q3 (7.43 - 10.97) 135 25.3 

Q4 (> 10.97) 131 24.6 

% students of color   

Q1 (< 4.73) 134 25.1 

Q2 (4.73 - 7.42) 136 25.4 

Q3 (7.43 - 10.97) 130 24.3 

Q4 (> 10.97) 134 25.1 

Homelessness   

Had students who were homeless 183 34.2 

Did not have students who were homeless 351 65.8 

ESL/ELL eligibility   

Had ESL/ELL eligible students 159 29.7 

Did not have ESL/ELL eligible students 375 70.3 

District Level (n = 402) 

Q1 (< $10,017.80) 101  25.1 

Q2 ($10,017.80 - $11,194.12) 101 25.1 

Q3 ($11,194.13 - $12,924.92) 100 24.9 

Q4 (> $12,924.92) 100 24.9 
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Table 3. 

Descriptive statistics of the sample. 

Descriptor Minimum Maximum Mean SD 

Student Level (n= 52, 708) 

MCA-III math scaled score 13 88 52.90 13.45 

MCA-III reading scaled score 2 98 52.26 16.92 

MCA-III science scaled score 1 99 47.67 12.09 

State assistance (# of months 

on MFIP) 

0 200 

 

9.21 27.28 

Attendance .01 1 0.95 0.06 

School mobility 0 8 0.11 0.39 

School Level (n = 534) 

Student-to-school counselor 

ratio 

24 2272 482.39 298.51 

School enrollment size 11 2095 401.25 371.94 

% of students who have a 

discipline history and were in 

8th grade 

0 69 3.3 6.34 

% of students who were FRL 

eligible and in 8th grade 

0 100 9.2 8.86 

% of school who were 

students of color who are in 

8th grade 

0 69 5.25 6.99 

Teacher-to-student ratio 1.51 57.29 19.27 5.88 

Teacher longevity in field 1 30 13.19 4.18 

District Level (n = 420) 

Expenditure per student $7,614.46 $79,662.68 $13,420.68 $9,803.86 
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Table 4. 

Description of variables.  

Measure Data set Classification Notes 

Variables of interest 

MCA-III Math 

Scaled Score 

MCA Higher number 

indicates higher 

achievement 

Previous MCA-III 

math scaled scores 

from the academic 

year of 2012-2013 

will be used to control 

for previous 

achievement.  

MCA-III 

Reading Scaled 

Score 

MCA Higher number 

indicates higher 

achievement 

Previous MCA-III 

reading scaled scores 

from the academic 

year of 2012-2013 

will be used to control 

for previous 

achievement.  

MCA-III Science 

Scaled Scores 

MCA Higher number 

indicates higher 

achievement 

Cannot compare 

previous science 

scores with recent 

scores because they 

are not vertically 

equated between 

2010-2011 and 2013-

2014.  

School counselor 

to-student-ratio 

public 

MDE 

data 

Calculated as one 

number which 

represents the 

number of students 

per school counselor:  

(
#𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠

#𝑠𝑐ℎ𝑜𝑜𝑙𝑐𝑜𝑢𝑛𝑠𝑒𝑙𝑜𝑟𝑠
) 

 

Rescaled into quintiles 

for HLM 

Student-level variables 

Attendance MARSS Calculated as a ratio 

of days present / days 

of instruction 

Rescaled into quartiles 
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Discipline hist. DIRS 1 = Disciplinary 

history 

0 = No disciplinary 

history 

 

Eligibility for 

free or reduced 

price lunch 

MARSS 1 = Eligible for free 

or reduced price meal 

0 = Ineligible 

 

 

Gender MARSS 1 = Male 

0 = Female 

 

School mobility MARSS Total number of 

moves that academic 

year 

 

Total number of 

school transfers 

during AY 2014. 

Special education  MARSS 1 = Documented 

need or participation 

in special education 

programming 

0 = No documented 

need or participation 

in special education 

programming 

 

State assistance  SSIS Number of months 

receiving Minnesota 

state assistance 

throughout life 

Only includes 

Minnesota data; does 

not account for 

assistances from other 

states if moved to MN 

later in life. 

School-level variables 

Enrollment size Public 

MDE 

data 

Number of students 

enrolled in each 

school 

Rescaled into deciles 

for HLM 

Geographic 

setting 

public 

USDA 

data 

1 = Urban 

0 = Rural 

Rural-Urban 

Commuting Area 

(RUCA) code based 

on 2010 census. 

Obtained by zip code 

from the Center for 
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Rural Health (2014).  

Urban schools have 

codes 1, 2, 3, 4.1, 7.1, 

10.1, rural are the 

other codes. 

Percent 

disciplinary 

history 

DIRS  %-age of students 

who have 

disciplinary history 

and in 8th grade 

Rescaled into quartiles 

for HLM 

Percent free or 

reduced price 

MARSS %-age of students 

who are FRL eligible 

and in 8th grade 

Rescaled into quartiles 

for HLM 

Percent racial or 

ethnic minority 

MARSS  %-age of students 

that are non-White 

and/or Hispanic and 

in 8th grade 

Rescaled into quartiles 

for HLM 

School’s mean 

years of teaching 

experience 

public 

MDE 

data 

Average number of 

years teaching 

experience per school 

 

Teacher-to-

student ratio 

public 

MDE 

data 

Calculated as one 

number which 

represents the 

number of students 

per 1 teacher 

 

Homelessness MARSS 1 = Yes, had students 

who experienced 

homelessness  

0 = No 

Experienced 

homelessness during 

AY 2013-2014. 

Limited English 

Proficiency 

MARSS 1 = Yes, had students 

eligible 

0 = No 

Eligibility for ELL or 

ESL services. 

District level 

Expenditure per 

student 

Public 

MDE 

data 

Average amount 

spent per student in 

each school’s district 

Rescaled into quartiles 
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Table 5.  

 

Frequency of schools per district.  

 

# of schools Frequency Percent 

  1 337 80.0 

2 46 10.9 

3 18 4.3 

4 5 1.2 

5 5 1.2 

6 4 1.0 

7 2 .5 

8 1 .2 

12 1 .2 

15 1 .2 
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Table 6.  

 

Correlation matrix of multiple regression variables (N= 312).  

Variable 1 2 3 4 5 6 7 8 

1. S:C Ratio -        

2. % with 

discipline 

history 

-.18 

*** 

-       

3. % FRL 

eligible 

.01 .66 

*** 

-      

4. % students of 

color 

.06 .59 

*** 

.67 

*** 

-     

5. Mean teacher 

experience in 

field 

.06 -.21 

*** 

-.05 -.22 

*** 

-    

6. Teacher-to-

student ratio 

.26 

*** 

-.07 -.01 .16 

** 

.04 -   

7.  RUCA 

(rural/urban) 

.11 

* 

.18 

*** 

.02 .38 

*** 

-.31 

*** 

.38 

*** 

-  

8. Had homeless 

8th grade 

students 

.19 

*** 

.33 

*** 

.41 

*** 

.53 

*** 

-.11 .26 

*** 

.32 

*** 

- 

9. Had 

ESL/ELL 

eligible 8th 

grade students 

.25 

*** 

.09 .26 

*** 

.44 

*** 

-.04 .20 

*** 

.27 

*** 

.39

*** 

*p < .05. **p < .01. ***p < .001. 
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Table 7.   

 

Unconditional models with intraclass correlation values. 

  β(SE) 

  Math Reading Science 

Fixed Effects 

Intercept, γ000 
50.32(0.30)*** 49.74(0.33)*** 45.80(0.26)*** 

Random Effects 

Level-1, e 12(155.24) 16.00(256.10) 11.06(122.35) 

Level-2,r0 
4.92(24.22)*** 5.77(33.34)*** 4.19(17.54)*** 

Level-3, u00 
3.24(10.50)*** 3.05(9.32)*** 2.95(8.72)*** 

ICC 

Level-2 .128 .112 .118 

Level-3 .055 .031 .059 

***p < .001.  
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Table 8.   

 

Means-as-outcomes models with intraclass correlation values. 

  

  β(SE) 

  Math Reading Science 

Fixed Effects 

Intercept, γ000 
50.29(0.28)*** 49.72(0.31)*** 45.76(0.24)*** 

Expenditure per student 

quartile, γ001 

-2.41(0.27)*** -2.52(0.28)*** -2.38(0.23)*** 

Random Effects 

Level-1, e 12.46(155.24) 16.00(256.08) 11.06(122.34) 

Level-2,r0 
4.74(24.45)*** 5.61(31.46)*** 3.98(15.82)*** 

Level -3, u00 
2.61(6.82)*** 2.29(5.26)* 2.26(5.10)*** 

ICC 

Level-2 .131 .107 .110 

Level-3 .037 .020 .036 

*p < .01. ***p < .001.  
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Table 9.  

 

Binomial logistic regression results (n = 547 schools). 

Variable β(SE) Odds Ratio (95% CI) 

Constant -3.73(0.58) - 

School enrollment decile 0.60(0.07)*** 1.82(1.60, 2.08) 

RUCA code (rural/urban) -.209(.275) .811(.473, 1.39) 

% discipline history quartile 0.32(0.13)** 1.38(1.08, 1.77) 

% FRL eligibility quartile -0.02(0.13) 0.98(0.77, 1.26) 

% students of color quartile -0.36(0.14)** 0.70(0.53, 0.92) 

Teacher experience mean 0.11(0.03)*** 1.12(1.06, 1.18) 

Teacher-to-student ratio -0.04(0.02) 0.96(0.92, 1.01) 

Had homeless students 0.20(0.27) 1.22(0.72, 2.09) 

Had ESL/ELL eligible students -0.17(0.29) 0.84(0.48, 1.50) 

 **p < . 05, ***p < .001.  
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Table 10.   

 

Standardized Coefficients Predicting the Student-to-School Counselor Ratio  

(n = 311).  

Variable Β (SE) β 

Constant 216.12(73.50) - 

% with discipline history -1792.57(648.15) -.222** 

% FRL eligible 370.94(413.66) .088 

% students of color -91.43(365.26) -.023 

Mean teacher experience 2.19(3.71) .034 

Teacher-to-student ratio 7.94(2.86) .132** 

RUCA (rural/urban) 19.72(30.67) .045 

Had homeless 8th grade students 57.98(29.32) .132* 

Had ESL/ELL eligible 8th grade students 74.77(28.38) .167** 

*p < .05. **p < .01. ***p < .001. 
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Table 11. 

 

HLM analysis; does having a school counselor predicts increased standardized 

test scores. 

Variable Math Reading Science 

Fixed Effects Regression coefficient (std. error) 

Intercept, γ000 50.02(0.23)*** 49.45(0.30)*** 45.76(0.21)*** 

Has school counselor, γ010 0.42(0.56) 0.054(0.64) 0.75(0.50) 

Discipline history X Has school 

counselor, γ110 

-1.75(0.61)** -1.06(0.67) -0.87(0.49) 

FRL eligibility X Has school 

counselor, γ210 

-1.98(0.38)*** -1.83(0.56)*** -1.57(0.39)*** 

Months on MFIP X Has school 

counselor, γ610 

-0.02(0.07)* -0.01(0.01) -0.01(0.005)* 

Control Variables  

     Level-1 (student)                  

Discipline history, γ100 

-4.72(0.29)*** -5.09(0.32)*** -3.53(0.25)*** 

FRL eligibility, γ200 -4.34(0.23)*** -5.63(0.32)*** -3.88(0.23)*** 

Sex, γ300 0.26(0.12)* -3.74(0.16)*** 1.97(0.10)*** 

School mobility, γ400 -3.05(0.28)*** -2.38(0.33)*** -1.78(0.24)*** 

Sp. ed. eligibility, γ500 -9.78(0.33)*** -12.18(0.34)*** -9.40(0.20)*** 

Months on MFIP, γ600 -0.03(0.004)*** -0.04(0.004)*** -0.03(0.003)*** 

Attendance quartile, 

γ700 

1.79(0.07)*** 1.09(0.07)*** 0.95(0.06)*** 

     Level-2 (school)    

School enrollment 

decile, γ020 

0.77(014)*** 0.66(0.19)*** 0.48(0.14)*** 

Teacher experience 

mean, γ070 

0.16(0.07)* 0.22(0.08)** 0.21(0.06)*** 

Teacher-to-student 

ratio, γ080 

-0.05(0.07) -0.12(0.08) 0.05(0.07) 

Geographic setting 

(urban/rural), γ030 

1.32(0.56)* 1.23(0.64) 0.49(0.48) 
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Had homeless 

students, γ090 

-0.55(0.52) -0.74(0.63) -0.44(0.46) 

Had ESL/ELL eligible 

students, γ0100 

-0.86(0.50) -1.67(0.54)** -1.38(0.43)** 

% discipline history 

quartile, γ040 

-1.66(0.26)*** -0.93(0.33)** -0.98(0.21)*** 

% FRL eligible 

quartile, γ050 

0.07(0.26) -0.32(0.35) -0.06(0.24) 

% students of color 

quartile, γ060 

0.26(0.29) -0.25(0.35) -0.31(0.24) 

     Level-3 (district)    

Expenditure per 

student quartile, γ001 

-1.26(0.24)*** -1.33(0.29)*** -1.28(0.22)*** 

Random Effects SD(Variance Component) 

Level-1, e 11.08(122.72) 14.52(210.81) 9.81(96.33) 

Intercept1,r0 3.70(13.69)*** 4.62(21.34)*** 3.21(10.31)*** 

Discipline history 

slope,r1 

1.96(3.86)*** 1.63(2.67)* 1.93(3.71)*** 

FRL eligibility slope,r2 2.44(5.93)*** 2.96(8.74)*** 2.39(5.71)*** 

Months on MFIP 

slope,r6 

0.03(0.01)*** 0.02(0.001)* 0.02(0.0004)*** 

Intercept1/Intercept2, 

u00 

2.25(5.07)*** 2.40(5.77)*** 2.14(4.59)*** 

*p < .05, **p < .01, *** p < .001 
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Table 12.   

  

HLM analysis; does the school counselor (SC) ratio predict increased 

standardized test scores. 

Variable Math Reading Science 

Fixed Effects Regression coefficient (std. error) 

Intercept, γ000 50.10(0.26)*** 50.33(0.30)*** 46.65(0.25)*** 

SC ratio quintile, γ010 0.39(0.20) 0.20(0.25) 0.11(0.16) 

Discipline history X SC 

ratio quintile, γ110 

0.14(0.19) 0.24(0.21) -0.06(0.19) 

FRL eligibility X SC ratio 

quintile, γ210 

-0.19(0.22) -0.21(0.29) -0.06(0.15) 

Months on MFIP X SC ratio 

quintile, γ610 

-0.01(0.003)* -0.002(0.02) -0.002(0.002) 

Control Variables 

     Level-1 (student)                    

Discipline history, γ100 

-5.46(0.31)*** -5.61(0.31)*** -3.88(0.27)*** 

FRL eligibility, γ200 -5.04(0.28)*** -6.31(0.38)*** -4.51(0.27)*** 

Sex, γ300 0.23(0.13) -3.71(0.18)*** 1.91(0.11)*** 

School mobility, γ400 -3.04(0.30)*** -2.34(0.36)*** -1.78(0.25)*** 

Sp. ed. eligibility, γ500 -9.84(0.38)*** -12.13(0.38)*** -9.37(0.22)*** 

Months on MFIP, γ600 -0.04(0.005)*** -0.04(0.004)*** -0.03(0.004)*** 

Attendance quartile, γ700 1.79(0.08)*** 1.10(0.08)*** 0.96(0.07)*** 

     Level-2 (school)    

School enrollment decile, 

γ020 

0.64(0.20)** 0.65(0.27)* 0.52(0.22)* 

Teacher experience mean, 

γ070 

0.22(0.09)* 0.31(0.11)** 0.27(0.08)*** 

Teacher-to-student ratio, γ080 -0.13(0.10) 0.04(0.10) -0.01(0.11) 

Geographic setting 

(urban/rural), γ030 

0.99(0.71) 0.84(0.67) 0.38(0.60) 

Had homeless students, γ090 -0.13(0.60) -0.67(0.71) -0.01(0.57) 
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Had ESL/ELL eligible 

students, γ0100 

-0.69(0.52) -0.74(0.56) -1.02(0.46)* 

% discipline history quartile, 

γ040 

-1.34(0.31)*** -0.68(0.43) -0.78(0.28)** 

% FRL eligible quartile, γ050 -0.67(0.34) -1.01(0.46)* -0.79(0.28)** 

% students of color quartile, 

γ060 

1.09(0.38)** 0.76(0.46) 0.23(0.35) 

     Level-3 (district)    

Expenditure per student 

quartile, γ001 

-1.38(0.29)*** -1.69(0.37)*** -1.33(0.29)*** 

Random Effects  SD(Variance Component) 

Level-1, e 11.10(123.13) 14.46(209.01) 9.85(96.96) 

Intercept1,r0 3.48(12.09)*** 4.23(17.87)*** 3.10(9.60)*** 

Discipline history slope,r1 1.82(3.32)*** 1.54(2.37)* 1.986(3.46)*** 

FRL eligibility slope,r2 2.56(6.57)*** 3.05(9.32)*** 2.39(5.69)*** 

Months on MFIP slope,r6 0.03(0.001)*** 0.02(0.0001)* 0.02(0.0003)*** 

Intercept1/Intercept2, u00 1.83(3.35)*** 1.69 (2.85)* 1.99(3.96)*** 

*p < .05, **p < .01, *** p < .001  
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Figures 
Figure 1.  

 

Conceptual model incorporating the research hypotheses 3a, 3b, and 3c.  
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Figure 2.  

 

Conceptual model incorporating the research hypotheses 4a, 4b, and 4c.  
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Figure 3.  

 

Average student-to-school counselor ratio by county (Cronin, 2016) 

 
    <250 (fits national recommendation) 

    251 – 400 

    401 – 550 

    551 + 

    No school counselors 
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Figure 4.  

 

Percent of students with no licensed school counselors by county (Cronin, 2016) 

 
     0% missing (all students have a school counselor) 

     1 – 33% 

     34 – 66% 

     67 – 83% 

     100% missing school counselor 
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Figure 5.  

 

Four components of a comprehensive school counseling program (ASCA, 2005). 
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Figure 6.  

 

Comparison of school counseling role with other student services (Gysbers et al. 

2011, p. 198). 
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Figure 7.  

 

Multiple regression assumption of linearity.  

 

  
% Discipline history   % Students of color 

 
% FRL eligible            Mean years teacher experience     

      
Teacher-to-student ratio  RUCA (rural/urban)  

 
  Had homeless 8th graders     Had ESL/ELL eligible 8th graders 
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Figure 8.  

 

Multiple regression assumption of homoscedasticity.  
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Figure 9.  

 

Q-Q plot of multiple regression residuals.  
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Figure 10.  

 

Example plots for HLM assumption of linearity. 

  
Math; HASSC                      Reading; HASSC          Science; HASSC 

  
Math; SC Ratio                  Reading; SC Ratio          Science; SC Ratio 
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Figure 11.  

 

Assumption of normality for level-1. 

  
            Math; HASSC         Reading; HASSC      Science; HASSC 

 
Math; SC Ratio       Reading; SC Ratio     Science; SC Ratio 
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Figure 12.  

 

Example histograms of the assumption of normality for level-2. 

  
Math; HASSC                   Reading; HASSC           Science; HASSC      

 
Math; SC Ratio                Reading; SC Ratio           Science; SC Ratio 
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Figure 13.  

 

Assumption of normality for level-3. 

 
Math; HASSC                   Reading; HASSC               Science; HASSC 

 
Math; SC Ratio                Reading; SC Ratio              Science; SC Ratio 
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Figure 14.  

 

HLM Assumption of homoscedasticity. 

 
Math; HASSC                  Reading; HASSC       Science; HASSC 

 
Math; SC Ratio                 Reading; SC Ratio      Science; SC Ratio 
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Figure 15.  

 

Having a discipline history and a school counselor cross-level interaction on math 

scaled scores. 
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Figure 16. 

 

FRL and having a school counselor significant cross-level interaction on math 

scaled scores.
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Figure 17. 

 

FRL and having a school counselor significant cross-level interaction on reading 

scaled scores. 
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Figure 18. 

 

FRL and having a school counselor significant cross-level interaction on reading 

scaled scores. 
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Figure 19. 

 

MFIP and having a school counselor significant cross-level interaction on math 

scaled scores.  
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Figure 20. 

 

MFIP and having a school counselor significant cross-level interaction on science 

scaled scores.  
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Figure 21.  

 

MFIP and school counselor ratio significant cross-level interaction on math scaled 

scores. 
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