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ABSTRACT
The combination of log-linear models and correspondence analysis have long been used to decompose
contingency tables and aid in their interpretation. Until now, this approach has not been applied to the edu-
cation Statewide Longitudinal Data System (SLDS),which contains administrative school data at the student
level. While some research has been conducted using the SLDS, its primary use is for state education admin-
istrative reporting. This article uses the combination of log-linear models and correspondence analysis to
gain insight into high school dropouts in two discrete regions in Kentucky, Appalachia and non-Appalachia,
defined by the American Community Survey. The individual student records from the SLDS were catego-
rized into one of the two regions and a log-linear model was used to identify the interactions between the
demographic characteristics and the dropout categories, push-out and pull-out. Correspondence analysis
was then used to visualize the interactions with the expanded push-out categories, boredom, course selec-
tion, expulsion, failinggrade, teacher conflict, andpull-out categories, employment, familyproblems, illness,
marriage, and pregnancy to provide insights into the regional differences. In this article, we demonstrate
that correspondence analysis can extend the insights gained from SDLS data and provide new perspectives
on dropouts. Supplementary materials for this article are available online.

1. Introduction

To date, our understanding of high school dropout has been lim-
ited by the data collected and the methodological approaches
used. There are many reasons why students drop out of high
school, however, researchers and education stakeholders do not
have a clear picture of the pattern of these reasons across stu-
dent characteristics and geographic locations. This is in part due
to the limitations of the data and in part this is a limitation of
the analytics used to study dropout reasons. This article takes a
new look at high school dropout by using statewide longitudinal
data system (SLDS) education information, combining it with
other data, and using correspondence analysis to visualize the
results.

The SLDS is a potentially powerful source of data for study-
ing education. It contains administrative education informa-
tion, such as enrollment information, student characteristics,
and dropout status, which is collected by schools and school sys-
tems and reported to the state several times a year. While some
research has been conducted with this data (e.g., Ahn 2014;
Bettinger 2015; Keller et al. 2016), its primary use has been for
state educational reporting (e.g., Conaway et al. 2015; Prince and
Jenkins 2005). Since the SLDS is comprised of data on the entire
population of public school students in the state, it provides a
level of geographical breadth and granularity that would be dif-
ficult to achieve with traditional education surveys. One pur-
pose of this study is to use SLDS data to explore the reasons why
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students drop out of high school across different geographical
regions.

The reasons for dropping out can be numerous and are usu-
ally grouped into larger categories, such as push-out and pull-
out reasons (Fine 1986; Rumberger 1987). This binary dropout
variable of push-out/pull-out is then used as the outcome vari-
able in logistic regression analyses (e.g., Bradley and Renzulli
2011; Stearns and Glennie 2006). However, this method risks
masking some of the nuances of the specific reasons that stu-
dents drop out. In this article, we seek to understand the dis-
tribution of specific dropout reasons across key student char-
acteristics. To accomplish this, we use correspondence analysis,
an approach not often used in traditional education research, to
visualize the complex interaction effects for the specific dropout
reasons.We argue that the use of SLDS data and correspondence
analysis can provide a greater level of granularity in the area of
dropout research.

This article will first describe the literature on push-out and
pull-out dropout reasons, explain the characteristics of SLDS
data, provide context to the geographical regions of Kentucky,
and list the study objectives. Next, the characteristics of the
Appalachia region will be reported using Census Bureau data.
Then, information about the Kentucky SLDS data source will be
provided, including the sample and variables used, and the sta-
tistical methods of the log-linearmodel and the correspondence
analysis will be described. The results section breaks down the
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findings by the three study objectives and the conclusion section
describes the overall contribution of the article.

1.1. Push-Out and Pull-Out Reasons

Dropping out of school carries a large cost to individuals and to
society. Students who drop out of school aremore likely to expe-
rience a number of negative outcomes, including lower earn-
ings, higher unemployment, higher incarceration, and lower life
expectancy (Belfield and Levin 2007; Hayes et al. 2002; Martin
et al. 2003; Stanard 2003). Understanding why students drop out
of school can provide crucial information to inform policy and
prevention efforts.

The reasons for dropping out are generally grouped into
push-out versus pull-out reasons (Fine 1986; Rumberger 1987).
Pull-out reasons are factors external to the school system that
pull students out, such as caring for family members or need-
ing to find a job to make money (McNeal Jr 1997; Stearns and
Glennie 2006). Push-out reasons are factors associated with the
school environment that push students out, such as boredom or
failing classes (Fine 1986; Jordan et al. 1996; Rumberger 1987).
The key difference is the context of the main factor that causes
the student to drop out. Push-out factors lie within the school
context and result in a negative relationship between the student
and the school environment. Often students who drop out for
push-out reasons feel alienated and incapable of succeeding in
school, which is only reinforced through suspensions and failing
grades (Fine 1986; Jorden et al. 1996; Rumberger 1987).

Alternatively, pull-out factors lie outside of the school within
the larger context of an individual’s environment. This larger
context includes family, community, religious institutions, the
job market, and other social forces (Jorden et al. 1996; McNeal
Jr. 1997; Stearns and Glennie 2006). When these forces come
into conflict with the educational objectives of the schools,
the external factors may be more compelling than staying in
school or may interfere with the student being able to succeed at
school.

Previous research comparing pull-out and push-out rea-
sons have found differences based on gender, race, and grade.
Males are more likely to drop out for push-out reasons, whereas
females are more likely to drop out for pull-out reasons (Bradley
and Renzulli 2011; Doll et al. 2013; Jordan et al. 1996; Stearns
andGlennie 2006). There also appear to be interactions between
gender and race/ethnicity. For example, African–American
males are significantly more likely to drop out for disciplinary
reasons and less likely to drop out for employment reasons com-
pared to White males (Stearns and Glennie 2006). In terms of
grade, students in later grades are more likely to leave for aca-
demic and employment reasons and less likely to leave for disci-
plinary reasons compared to earlier grades (Stearns andGlennie
2006).

While dropout reasons have been explored according to
demographic groups, they have generally not been explored by
geography. Instead, studies that compare different geographi-
cal areas (e.g., rural versus urban) have focused on dropout
rates rather than dropout reasons (Johnson Jr. 2013; Leventhal-
Weiner and Wallace 2011; Owens 2010; Swanson 2004). Part of
this limitation may be the use of survey data, which often have
geographical breadth or granularity, but not both.

1.2. Statewide Longitudinal Data System

The SLDS data have several strengths, including geographical
breadth and granularity that allows for locating students accord-
ing to the schools they attend across the entire state. The entire
public school student population is contained within the SLDS
and students can be linked across years through a unique stu-
dent identification number, which allows for longitudinal analy-
sis. However, the limitations of SLDS datamust also be acknowl-
edged. For example, the data are de-identified making it impos-
sible to link student records with external data sources that
provide information on family demographics and student men-
tal and physical health. In addition, variables that are often
included in dropout theories, such as student engagement
(Archambault et al. 2009), are not included in the data, resulting
in a lack of theoretical justification for exploratory modeling.

1.3. Kentucky Geographical Regions

This study focuses on dropouts in Kentucky. Kentucky is largely
rural, with 80% of school districts in small towns or rural
areas, and has a large number of low socioeconomic status
students (Swanson 2004; U.S. Census Bureau 2014). However,
Kentucky is not geographically homogenous and contains both
Appalachian and non-Appalachian regions. The Appalachia
region still has some of the lowest educational attainment in the
United States, despite overall declines in the national dropout
rate (Pollard and Jacobsen 2015; Stark et al. 2015). The edu-
cational disparities between Appalachia and non-Appalachia
combined with the negative consequences of dropping out risk
creating even greater disparities. This study is the first to our
knowledge to explore variations in dropout reasons between the
Appalachian and non-Appalachian regions.

1.4. Study Objectives

There are three objectives in this study: first, an examination of
student dropout demographics in the two regions; second, an
examination of the push-out versus pull-out categories in these
two regions broken down by demographic groups (race, grade,
and gender); and third, an examination of the association among
demographic groups and specific dropout reasons between these
two regions using correspondence analysis.

2. Characterization of Appalachia

The Appalachia region of the United States spans a 205,000
square mile area from Mississippi to New York (Appalachian
Regional Commission 2016). Central Appalachia, which is
primarily comprised of the eastern part of Kentucky, has histor-
ically suffered from poverty, health problems, unemployment,
low educational attainment, and high dropout rates (Ali and
McWhirter 2006; Bennett 2008; Lemon et al. 1993; Rogers et al.
1997; Sugar 2002). In Kentucky, the Appalachian region has
a smaller population per square mile, a greater percentage of
White (not Hispanic) residents, higher unemployment, lower
household income, higher poverty, a greater percentage of dis-
ability, and less mobility as compared to the non-Appalachian
region (Pollard and Jacobsen 2015, see Table 1). While
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Table . Population characteristics of Appalachia/Non-Appalachian regions of Kentucky.

Appalachia Non-Appalachia Kentucky United States

Population ,, ,, ,, ,,
Population/sq. mile . . . .
Population under age  .% .% .% .%
White, not Hispanic .% .% .% .%
Less than high school diploma∗ .% .% .% .%
Unemployment rate∗∗ .% .% .% .%
Median household income () $, $, $, $,
Population under age  in poverty .% .% .% .%
Disability status∗∗∗ .% .% .% .%
Did not move in past year .% .% .% .%

Data Source: Pollard & Jacobsen, ; U.S. Census Bureau, – American Community Survey.
∗Population ages  and over.
∗∗Persons ages – in civilian labor force.
∗∗∗Population ages –.

educational attainment has improved over the last several
decades, this region still lags behind the national average (Pol-
lard and Jacobsen 2015; Stark et al. 2015). One-quarter of people
ages 25 and over in Appalachia have less than a high school
diploma, as compared to 13.9% for the non-Appalachian region
and 14.0% for the U.S. (see Table 1; Pollard and Jacobsen 2015).

Appalachia’s social and physical isolation has led to a dis-
tinct culture characterized by strong family ties, reluctance to
change, distrust of outsiders, and a time orientation focused on
the present (Bennett 2008; Elam2002). As such, theAppalachian
culture affects educational values, aspirations, and attainment.
For instance, Appalachian students tend to have lower educa-
tional aspirations, especially when they live in areas with low
educational attainment (Bennett 2008; Brown et al. 2009). This
appears to be particularly true for males socialized in working
class families and communities, which value labor over educa-
tion (Chenoweth and Galliher 2004). Students in rural central
Appalachia who pursued employment after high school rather
than college had lower vocational confidence, lower outcome
expectations for college, and perceived a greater number of bar-
riers to postsecondary education (Ali and McWhirter 2006).
Barriers to educational attainment include taking care of fam-
ily members and lack of financial resources (Brown et al. 2009).

Given the unique culture of Appalachia and the previous
research on education in this region, there is reason to believe
that the reasons why students drop out may be different in
Appalachia as compared to non-Appalachia. This study sought
to explore these potential differences by comparing dropout rea-
sons between the two regions andusing correspondence analysis
to visualize the results.

3. SLDS Data

3.1. Data Source

Data for this project are from the Kentucky Statewide Longi-
tudinal Data System (SLDS), which contains data on all public
school students in the state of Kentucky reported by school
and school district. The data represent the entire population
of public school students in the state of Kentucky rather than
a sample. Because the data collected through the SLDS are
for school system operations, they cannot be changed. As a
result, certain types of information were unobtainable, such as

psychological factors or family data. In addition, some variables
are not readily available to researchers external to the Kentucky
Department of Education. This includes free/reduced lunch
information that is often used as a proxy for poverty.

3.2. Sample and Variables

This study used longitudinal data on students in grades 9–12
for the academic years of 2008–2009 through 2013–2014. On
October 1, each school reports which students dropped out.
Therefore, a student documented as a dropout for the 2008–
2009 school year either dropped out during the preceding aca-
demic year after October 1 or did not enroll by October 1
for the 2009–2010 school year. The reasons for dropping out
are obtained from the student or an adult responsible for the
student. If a student was reported as dropping out multiple
times, only the first instance of dropout was included in our
analyses.

The following variables from the dataset are included in this
study: gender, race/ethnicity, grade, dropout status, dropout
reason (for those who dropped out), and county in which the
student was attending school. There were ten dropout reasons:
boredom, course selection, expulsion, failing grade, teacher
conflict, employment, family problems, illness, marriage, preg-
nancy, and “no substantial enrollment.” “No substantial enroll-
ment” was usedwhen the specific dropout reasonwas unknown.
The ten dropout reasons were collapsed into push-out and pull-
out categories and “no substantial enrollment” was included as
a separate category labeled as unknown (see Table 2). A variable
indicating whether a student attended school in an Appalachian
county or non-Appalachian county is included. The Appalachia
region in Kentucky consists of 54 counties in the eastern part

Table . Categorization of dropout reasons into push-out and
pull-out.∗

Push-out Reasons Pull-out Reasons

Boredom Employment
Course selection Family problems
Expulsion Illness
Failing grade Marriage
Teacher conflict Pregnancy

∗The category of “No substantial enrollment”was not included as
a pull-out or push-out reason.
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of the state, whereas the non-Appalachia region consists of 66
counties in the western and central parts of the state.

Dropouts labeled as unknowns were included in the descrip-
tive analyses but were excluded from the inferential analyses.
This was done since including unknowns in the inferential pro-
cess would not contribute to our understanding of why students
leave school. There were differences among unknown dropout
percentages for the region by race categories, Appalachia/
White = 30%, non-Appalachia/White = 27%, Appalachia/non-
White = 58%, and non-Appalachia/non-White = 44%. In the
final inferential analyses, the focus was on White dropouts due
to the small number of non-White students in Appalachia. The
current study assumed that the difference between unknown
dropout percentages for White students in Appalachia versus
non-Appalachia was similar and would not bias any inferences
made.

4. Statistical Methods

4.1. Log-LinearModel

Both inferential and descriptive statistics were used to analyze
the data. A log-linear model was used to describe the frequency
counts for the 64 combinations formed by: region (Appalachia
and Non-Appalachia), grade (9th, 10th, 11th, and 12th), gen-
der (female, male), dropout reason category (push-out, pull-
out), and race (non-White,White), summed over the five school
terms starting in 2009 and ending in 2014. This type of model
was selected since it isolates the interactions in multi-way con-
tingency tables. The drawback with this approach is that it
requires �5 observations for each combination. To meet this
requirement, the 10 dropout reasons had to be collapsed into
two categories, push-out and pull-out, as well as race, which
was collapsed into the two categories, non-White and White
students.

To understand the interactions among the two regions, the
demographic variables, and the ten noncategorized dropout
reasons (i.e., boredom, course selection, expulsion, failing
classes, teacher conflict, employment, family problems, illness,
marriage, and pregnancy), some of the interaction effects from
the log-linearmodelwere visualized using correspondence anal-
ysis (CA).

Log-linear models are used to describe the association and
interaction patterns of cell counts in contingency tables (Agresti
2013). If there is no association between the categorical vari-
ables, the log of the cell counts is a function of the additive effects
of the categorical variables and there is no statistical associa-
tion among the categorical variables. If the log-linear model for
independence is rejected, then the goal of the inferential anal-
ysis is to isolate significant interactions among the categorical
variables using the most parsimonious model. Model selection
was conducted by starting with the saturated model (region,
grade, gender, race, and dropout reason category and all interac-
tions) and using a backward selection algorithm that employed
the Akaike information criterion (AIC) (Akaike 1973). The
AIC provides a balance between closeness of the predicted val-
ues to the true values versus the number of parameters in the
model.

4.2. Correspondence Analysis (CA)

CA is a multivariate technique whose geometric interpreta-
tion can be used to display categorical data, such as those dis-
played in two-way ormultiway contingency tables (Agresti 2013;
Greenacre 1984). Moser (1989) made the astute observation
that, “So just as scatter plots are complementary to a linear
regression analysis, correspondence analysis is an appropriate
technique for graphically exploring contingency tables,….”

CA decomposes the chi-square statistic, χ2, with the contin-
gency table into orthogonal factors thatmaximize the separation
between the row and column counts. For example, with a 2 × 2
contingency table each cell is divided by the total count so that
the table has a mass of one, the cells are then normalized based
on the row and column masses. Thus the cell frequencies are
normalized by the contribution of that particular row or column
to the total mass of the contingency table. The normalized table
is visualized using the principal coordinates that are a function
of the right and left singular vectors of the normalized table. For
an explanation of the visualization ofmultiway tables, the reader
is referred to Greenacre and Blasius (2006).

In this article, CA plots were used to interpret some of the
interaction effects in the final model that were selected based
on the AIC. Since small cell sizes (<5) prohibited the use of the
ten dropout reasons in the loglinear model, we substituted the
ten reasons for the two dropout categories when constructing
the CA plots and focused only on White students. This enabled
us to at least gain a better understanding of the dropout reason
differences between the two regions for White students.

All analyses were conducted in R version 3.2.3 (2015-12-10)
using RStudio, Inc. version 0.99.489.

5. Results

5.1. Dropout Demographics by Region

To address the first objective of the study, Table 3 presents
descriptive statistics on the distribution of dropouts by
Appalachia and non-Appalachia regions, for gender, race,

Table . Distribution of region dropout frequencies and percentages for gender,
race, and grade categories.

Appalachia Non-Appalachia

(N= ,) (N= ,)

Variables N % N %

Race
White ,  , 
African-American   , 
Other   , 

Gender
Female ,  , 
Male ,  , 

Grade
th   , 
th ,  , 
th ,  , 
th ,  , 

White=White, non-Hispanic;
African-American= African-American, non-Hispanic;
Other= Races other thanWhite and African-American (e.g., Hispanic, Asian, Native
American).
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and grade. There were a total number of 1,215,183 students in
grades 9–12 enrolled in the Kentucky public school system over
the years 2009–2014. Of these, 354,686 (29%) were enrolled in
the Appalachia region and 860,497 (71%) in non-Appalachia.
A slightly larger percentage of students, 13,401 (1.6%), dropped
out of the non-Appalachian region than the Appalachian region
(4,669/1.3%).

A comparison of the demographics for dropouts in
Appalachia and non-Appalachia revealed similarities in terms
of grade and gender. For both regions, a higher proportion of
males drop out than females, and a higher proportion of 10th
and 11th grade students drop out compared to 9th and 12th
grade students. The most prominent difference between the
two regions was a larger percentage of White students dropping
out in Appalachia and a larger percentage of African–American
students dropping out in non-Appalachia. This may reflect, in
part, the overall demographics of the regions as Appalachia has
a higher percentage of White residents and non-Appalachia has
a higher percentage of African–American residents.

5.2. Push-Out vs. Pull-Out Dropouts

To address the second objective of the study, descriptive statis-
tics by push-out and pull-out dropouts are presented in Table 4.
The frequencies and percentages are broken down by region,
gender, grade, and race (White, African–American, and Other).
The percentage of students with an unknown dropout reason
was higher for African–American and other students across all
region, gender, and grade combinations. As indicated in Table 4,
a higher percentage of non-AppalachiaWhite females andmales
drop out for push-out reasons as compared toWhite females and
males in Appalachia. For White females in both regions, push-
out reasons predominate in the 9th grade, whereas pull-out rea-
sons predominate starting in the 10th grade in non-Appalachia
and 11th grade in Appalachia.

In contrast, push-out reasons predominate for White males
across all grades in both regions. It is hard to make generaliza-
tions for African–American and Other students in Appalachia
since the cell numbers in Table 4 are so low. But for female
African–American and Other students in non-Appalachia,
there is a trend where the percentage of pull-out reasons pre-
dominates over push-out in the later grades (10th through
12th); this trend is not seen in non-Appalachia male African–
American and Other students.

The inferential analyses were conducted using a log-linear
model. The response variable in themodel was the log of the cell
counts and the predictor variables were the 5 main effects, the
10 two-way interactions, 10 three-way interactions, 5 four-way
interactions, and the one 5-way interaction. There were 12,207
observations across the 64 cells. The analyses were run using the
saturated model (all 31 effects were included in the model) and
then a backward step algorithm was used to find the most par-
simonious model based on the AIC.

The final model included the 5 main effects, the 10 two-way
interactions, 8 of the 10 three-way interactions (Region:Grade:
Race, Region:Grade:Gender, Region:Grade:POPO (Push-out/
Pull-Out), Region:Race:Gender, Region:Race:POPO, Grade:
Race:Gender, Grade:Race:POPO, Grade:Gender:POPO) and 1
of the 5 four-way interactions (Region:Grade:Race:Gender). The

modelwas selected using the deviance from the saturatedmodel,
which is a perfect fit to the data.When compared to the saturated
model, the deviance of the final model had a likelihood ratio χ2

of 10.79, 15 degrees of freedom, and a p-value of 0.77. This was
the simplest model that was not statistically different from the
saturated model. The model fit was assessed using an F-statistic,
p-value < 0.05, an indication the final model fits well. This was
verified by evaluating the model assumptions. The standardized
residuals were visualized using distribution plots and evaluated
for normality using the D’Agostino and Pearson inferential test
(D’Agostino and Stephens 1986).

While the finalmodel provides a good fit to the data, themul-
tiple two-, three-, and four-way interactionsmake the results dif-
ficult to interpret. The complex interplay between grade, gender
and race indicate that dropout reasons cannot be understood by
region alone. This aligns with the literature, which has found
interactions between demographic groups and dropout reasons
(Bradley and Renzulli 2011; Stearns and Glennie 2006).

5.3. Specific Dropout Reasons

To address the third objective and to better understand the com-
plexity of the model, CA plots were used to explore two of the
three-way interactions selected for inclusion in the final model:
Region:Race:POPO and Region:Grade:POPO. A CA plot was
constructed using the 10 dropout reasons in place of the two
push-out/pull-out categories.

Figure 1 is the CA plot across all grades and gender for race
(White and non-White, where non-White is African–American
and Other combined) by dropout reasons for each region. The
distance between race in Figure 1 is a measure of the similarity
among their dropout reason frequency profiles. Figure 1 shows
that the dropout frequency profiles for White and non-White
students in non-Appalachia are more similar than they are for
White and non-White students in Appalachia. With regard to
the distance between drop out reasons, the pull-out reasons
(blue, right-hand side) are more tightly clustered in Appalachia
(Figure 1(a)) meaning their frequencies are similar. For both
regions, the distance between the push-out reasons (green, left-
hand side) is more varied.

Note that with respect to each other, the positions of the two
sets of points for drop out reason and race are not directly com-
parable and are interpreted here with caution. What can be said
is that each dropout reason point lies in the neighborhood of the
racial group inwhich the reason’s profile is prominent; therefore,
we have enlarged the principles coordinate points (gray circles)
for race to aid in interpretation. For example, there are relatively
more dropouts due to boredom among non-White students in
Appalachia than among White students (Figure 1(a)); whereas
expulsion and course selection dominate for Other students in
non-Appalachia. For both regions, push-out reasons dominate
for non-White students. Averaged across grade and gender, it
appears that pull-out reasons are more closely associated with
White students in both regions.

Given the limitations of exploring dropout reasons for non-
White students where the numbers in Appalachia are low, we
focused on White students in Figure 2. Figure 2 is the CA plot
for 9th gradeWhite students for each region by dropout reasons
for each gender. The distance between regions is a measure of
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Table . Dropout category frequencies and percentages by region, gender, grade, and race combination.

Appalachia Non-Appalachia

Pull-out Push-out Unknown Pull-out Push-out Unknown
(N= ) (N= ) (N= ) (N= ) (N= ) (N= )

Female N % N % N % N % N % N %

9th Grade
White            
African–American            
Other            

10th Grade
White            
African–American            
Other            

11th Grade
White            
African–American            
Other            

12th Grade
White            
African–American            
Other            

Pull-out Push-out Unknown Pull-out Push-out Unknown
(N= ) (N= ) (N= ) (N= ) (N= ) (N= )

Male N % N % N % N % N % N %

9th Grade
White            
African-American            
Other            

10th Grade
White            
African–American            
Other            

11th Grade
White            
African–American            
Other            

12th Grade
White            
African–American            
Other            

Note: Percentages are for the total number of students within each region, gender, grade, and race combination.
White=White, non-Hispanic;
African–American= African–American, non-Hispanic;
Other= Races other than White and African–American (e.g., Hispanic, Asian, Native American).

Figure . Correspondence analysis plot of dropout reason by race for region (Green= Push-out reasons, left-hand side; and Blue= Pull-out reasons, right-hand side).
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Figure . Correspondence analysis plot of dropout reasons by region for male and female th Grade Students (Green = Push-out reasons, left-hand side; and
Blue= Pull-out reasons, right-hand side).

the similarity between the region frequency profiles across the
ten dropout reasons. In Figure 2, the location of the points for
Appalachia andnon-Appalachia are on opposite sides of the hor-
izontal axis, an indication their drop out frequency profiles are
different, more so for White female students than males.

There are relatively more dropouts due to boredom in the
Appalachia region than non-Appalachia for bothWhite females
and males. For White males, boredom, employment, fam-
ily problems, and illness are more strongly associated with
Appalachia, whereas course selection, failing classes, marriage,
and teacher conflict are more strongly associated with non-
Appalachia (Figure 2(a)); male expulsion rates were similar
between the two regions. For females, marriage, expulsion,
and boredom reasons for dropouts are more strongly associ-
ated with Appalachia; whereas course selection, employment,
failing classes, and teacher conflict with non-Appalachia (see
Figure 2(b)). The remaining dropout reasons of family prob-
lems, pregnancy, and illness were similar between the two
regions for females (Figure 2(b)).

The CA plots for 10th, 11th, and 12th grade students were
constructed and are presented in the supplementary material.
This paragraph provides a summary of the plots. For White
females, dropout reasons of boredom, marriage, and illness are
associated with Appalachia and course selection, failing classes,
and family problems with non-Appalachia. For 10th, 11th, and
12th grade White males, marriage and boredom are associated
with Appalachia and course selection and failing classes with
non-Appalachia. Across all grades the dropout frequency pro-
files of White females have greater regional differences than
those for White males.

6. Conclusions

The study demonstrated the value of using correspondence anal-
ysis (CA) based on contingency tables for understanding high

school dropout. Instead of predicting dropout as an outcome,
CA allowed us to explore the patterns of dropout reasons across
important demographic characteristics. There were several key
aspects of the Statewide Longitudinal Data Systems (SLDS) that
supported this analysis. First, the sample size was large enough
to explore the numerous dropout categories across multiple
student characteristics. Second, the geographic granularity of
the data also allowed for exploration of two culturally distinct
regions: Appalachia and non-Appalachia. In short, the combi-
nation of CA and SLDS provides a new lens with which to view
high school dropouts.

The findings from the log-linear model indicate that the rea-
sons for dropping out are embedded in the context of a region.
Overall, both push-out and pull-out reasons were common in
Appalachia and non-Appalachia. However, there were complex
interactions across both regions for the push-out and pull-out
reasons and the demographic characteristics. As a result, the
findings of the log-linearmodel were extremely difficult to inter-
pret given the higher order interactions.

When CA plots were used to visualize the data, the nature of
the interactions became apparent. For example, push-out rea-
sons dominated for non-White students and pull-out reasons
dominated for White students across both regions. Moreover,
CA also allowed for the exploration of specific dropout reasons,
which provides a more nuanced understanding of why different
student groups drop out of high school. The findings demon-
strate that while push-out and pull-out were common across
both Appalachia and non-Appalachia, the specific dropout rea-
sons differed between the two regions. A good example of this
is for White males, where the dropout reasons of boredom,
employment, family problems, and illness were more strongly
associated with Appalachia, and course selection, failing classes,
marriage, and teacher conflict were more strongly associated
with non-Appalachia. This highlights the importance of looking
at specific dropout reasons rather than grouping them into larger
categories. Moreover, this information can be used to inform
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dropout prevention efforts and tailor programs to address the
specific reasons for dropping out.

The findings also demonstrate the usefulness of SLDS data in
exploring dropout patterns across different geographic regions.
This study is the first to our knowledge to explore differences in
dropout reasons between Appalachia and non-Appalachia, an
important geographic distinction since Appalachia is populated
by understudied and vulnerable communities with some of the
lowest educational attainment in the United States. Overall, the
use of both SLDS data and CA provides a greater level of gran-
ularity that may be useful for studying disparities and under-
standing the complex interactions that occur in other areas of
education.

SupplementaryMaterials
The online supplementary materials contain the CA plots for 10th, 11th,
and 12th grade students.
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