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ABSTRACT OF DISSERTATION

THREE ESSAYS ON RURAL EDUCATION:
DESCRIPTIVE STUDIES FOCUSED ON
FEDERAL RURAL DEFINITIONS AND POLICY CHANGES

Rural education issues in K-12 public schools are understudied despite a large rural
student population in the U.S. This dissertation studies how different federal definitions of
rural change how rural school districts and their diverse communities are portrayed, in
comparison to their non-rural counterparts. This study also explores the recent federal rural
policy changes on rural district revenue and student academic outcomes.

This dissertation consists of three descriptive essays. The first chapter shows how
we choose to define ‘rural’ changes what differences are accentuated between rural and
non-rural districts. Definitions of ‘rural’ is closely related to who gains access to federal
rural financial assistance. | find that both rural and non-rural school districts show
differences in their district characteristics and level of district revenue when two different
federal rural definitions are applied to define which districts belong to ‘rural’.

The second chapter investigates a federal rural financial assistance initiative, the
Rural Education Achievement Program (REAP) and its recent policy changes on funding
eligibility requirements. | find new rural federal funding policy changes increased the
number of poor rural districts receiving the funding. The new policy change also allowed
rural districts to make more independent financial decisions by choosing their preferred
program to receive the rural funding when they are qualified for both Rural Low-Income
School Program (RLIS) and Small, Rural School Achievement Program (SRSA).

The third chapter explores the relationship between current rural policy changes
and student achievement gaps between rural and non-rural school districts, and within rural
districts. I look at the historical student achievement gap trends and find the interesting
patterns that existed before and after the REAP policy changes. Rural school districts
receiving additional funding from REAP program are observed to have increases in student
test scores, especially for rural districts with high fractions of minority and poverty-status
students.



KEYWORDS: Rural Education, Rural Definitions, Descriptive Rural Studies
Federal Rural Policy, Rural Education Achievement Program

Kyung Ha Oh

(Name of Student)

04/18/2023

Date



THREE ESSAYS ON RURAL EDUCATION:
DESCRIPTIVE STUDIES FOCUSED ON
FEDERAL RURAL DEFINITIONS AND POLICY CHANGES

By
Kyung Ha Oh

Dr. Eugenia Toma

Co-Director of Dissertation

Dr. Ronald Zimmer

Co-Director of Dissertation

Dr. David Agrawal

Director of Graduate Studies

04/18/2023

Date



DEDICATION

To my family for their endless love and support



ACKNOWLEDGMENTS

The following dissertation could not have been completed without support from
my dissertation committee. First, | would like to express my gratitude to my committee
chair, Dr. Eugenia Toma, for her guidance, encouragement, and patience through my
academic journey. | would also like to thank my committee members, Dr. Rajeev Darolia,
Dr. Carlos Lamarche, and Dr. Ronald Zimmer, for providing their insights that challenged
my views and improved the quality of my dissertation.

I would like to thank my husband, Tom, and my son, David for their endless love,
support, and sacrifice. They were always there for me when | needed a good laugh and
warm hugs. | would also like to express my sincere appreciation to my parents, my
grandmother, and my sister who have been my greatest cheerleaders throughout my whole
life. Their never-ending prayers and emotional support led me where | am now.

| wish to give thanks to my colleagues at Monterey Peninsula College, Dr.
Rosaleen Ryan and Tracey Flores, for their positive feedback and encouragement that
helped me cross the finish line.

Last, but not least, 1 would like to acknowledge my Martin School cohort, who
have become my life-long friends, especially Jeeyen Koo, Saerim Kim, and Whitney

Davis. | sincerely thank them for the times we shared with tears and laughter.



TABLE OF CONTENTS

ACKNOWLEDGMENTS ...ttt il
LISTOF TABLES L.ttt sttt st st st vi
LIST OF FIGURES ...ttt bbbttt vii
CHAPTER 1. INTRODUCTION ....coitiiiiiiiiriieiieerensesieesieessre s snee s esssesseaesanassnees 1
CHAPTER 2. What is Rural? Descriptive Analysis on the Importance of Definitions.. 6
2.1 INEEOAUCTION .c..eitieiiieiie ettt ettt et et e et e et e e bt e esbeesseeasaeeaeaesbeesseenes 6
2.2 ED’s definitions of rural and non-rural school districts............cccovvevvveenieeieeenenne. 9
2.3 Conceptual fraAMEWOIK.......cviiiiiiiieiiiccii ettt ees s eaee s aeerseeana e 10
24 DAL oottt ettt e aeeae e 11
2.5 ANALYSIS ettt et h et et b e ettt ettt 13
2.5.1  DeSCriptive ANAIYSIS ....ccueeiuiiiiiieiieiie et 13
2.5.2  Why focus on per-pupil revenue as a key variable? .............cccccevvvveirnnnnne. 17
2.5.3 Empirical Design and Methodology for the Regression Analysis................ 18
2.5.3.1 District organization capacity charaCteristiCs ...........ccccoevrvrerieriennnnens 18
2.5.3.2  District demographic/socio-economic characteristics ..........c.ccooereenee. 18
2.5.3.3  District finance CharaCteristiCs.........coovririiiiriiiiiniiieee e 19
2.5.4 Regression Analysis RESUIS .......cccooiiiiiiiii e 20
2.0 CONCIUSION ..ttt sttt st st e st a et eaee 22
2.7 Tables and FIGUIES ....ccecvieiieieieeeccee ettt sa e ae e eae e e enee e 24
CHAPTER 3. Diversity within Rural School Districts: A Closer Look at Rural
Education Achievement Program and Its Policy Changes ..........ccccocvvvvevieieeceecesceenee 33
3.1 INEOAUCHION . ..ottt ettt ettt e bttt e et e e e e esbeeba e bt e esseesseeas 33
3.2 What 1S REAP? ..o 34
3.3 Why does REAP policy Matter? .........cooiiiiiiiiiiiiiiiieii et 35
3.4 Data and MethodOLIOZY ......ccccoouiiiiiiiiiiii ettt 36
K B I T - VPSP RPN 36
3.42 MethOdOIOQY .....ocveiviiiiiieiieeee s 38
3.5 What are the recent changes in the REAP policy? ......ooovvvvieriiiciieceeeeeeee, 39
300 ANALYSIS. oottt ettt es b sttt beeneea 41
3.6.1 The effects of the new rural eligibility poliCy..........ccocooviiiniiiiii 41
3.6.2 The new policy changes on the REAP recipient districtS...........ccocovcerenienne. 43

iv



3.7 CONCIUSION vttt ettt ettt e et s aa e e e ae et e saaeeeseeeeeseeeeesaeneeseeeeens 47

3.8 Tables and FIQUIES .....coooiiiiiiiiiiiice ettt 49
CHAPTER 4. Descriptive Review of Rural Policy Changes on Student Achievement
Gaps between Rural and Non-rural School Districts, and within Rural..............ccccvene. 71

4.1 INrOAUCHION.c..eieuieteeie ettt ettt e s e sa e e e s aenseesaensaenseessensaessenneens 71

.2 DaALA..eiireeiiiete e e ettt e e e e e e st e e an e e b e e 72

4.3 What are new REAP policy changes? .........coovvoviivieciiiccceeeeccceceee e 73

A4 ANALYSIS. c.eitiitiiie ettt ettt b et a e b st e b s e aeeebeenten 74

4.4.1 District achievement gaps between rural and non-rural school districts ...... 75
4.4.1.1 Overall score trends: Rural vs. Non-rural school districts.................... 75
4.4.1.2 ELA and math score trends by poverty eligibility threshold of 20% ... 76

4.42 District achievement gaps Within rural ............ccccocovniniiiineiee, 78
4.42.1 ELA and math score trend by poverty level (by quartiles)................... 78

4,422 ELA and math score trends by poverty eligibility threshold of 20% ... 79
4.4.2.3 ELA and math score trend by poverty level (by quantiles) within RLIS

funding qUAlITIEd AISTIICTS .......eeiiieiee e 80

4424 ELA and math score trends by locality within RLIS defined Rural...... 82
4.4.2.5 ELA and math score trends by locality by poverty threshold of 20%

within RLIS defined RUFaL..........ccooiiieice s 83

4.4.2.6 ELA and math score trend: Newly funded (2018) vs. Lost funding

(2018) oottt r e 83

4.4.3 District achievement gaps and minority students within rural...................... 84

4.5 CONCIUSION ..evvieiiiieii ettt ettt e e e ssaetaesbessaesbeessesaaessesssesseessans 85

4.6 Tables and FIQUIES .......cooiiiiiiiiiiiiiecee ettt be e 87

CHAPTER 5. CONCIUSION ..ooovtiiiiiiiiiiieeiceiie ettt ettt 104

APPENDICES ..ottt e ss e saesan e e esrne e snenanes 106

Appendix 1. Appendices for Chapter 2 .........ccoooeeiiiiieiieieee e 107

Appendix 2. Appendices for chapter 3 ... 112

REFERENCES ... oottt st e e s ne e aesnsaennnaen 123

VT A ettt ettt et e et e e e e st e bt e et e be e st e eteeeaaaas 131



LIST OF TABLES

Table 2.1 U.S. Census Bureau defined area/locale code classifications and criteria ....... 24
Table 2.2 Two different rural definitions used in the U.S. Department of Education...... 25

Table 2.3 U.S. Census-defined rural and non-rural school districts by locality ............... 26
Table 2.4 Rural vs. Non-rural using the narrow rural (SRSA) definition ........................ 27
Table 2.5 Rural vs. Non-rural using the broad (RLIS) definition.............ccccceevvevveiennnnnn. 28
Table 2.6 Locality district characteristics (mean) under the broad rural definition.......... 29
Table 2.7 U.S. Census-defined regions and diViSIONS ...........cccccevvereiieiieene e 30
Table 2.8 Regression results (with region and state fixed effect)........ccccccevvvvvevveiennnnnn. 31
Table 3.1 RLIS and SRSA program eligibility...........cccoooiviiiiii e 49
Table 3.2 REAP locale code requirement before and after the policy change.................. 50
Table 3.3 The criteria for RLIS, SRSA, and Dual-Eligible districts...........c.cccoceevvvernnnnne. 51
Table 3.4 REAP rural eligible district characteristics before & after the rural eligibility
CRANGE .ot nra e 52
Table 3.5 RLIS rural eligible district characteristics under the new rural eligibility by locale
(0700 L= 53
Table 3.6 SRSA rural eligible district characteristics under the new rural eligibility by
10CAIE COUBS (IMBAN)... . etierieitie sttt ettt sttt e st e e teereesbe et e sneesreeneas 54
Table 3.7 Dual eligible district characteristics by ChOICE ..........ccoccveviiiiieiiie e 55
Table 3.8 RLIS recipient district characteristics comparison: 2017 vs. 2018 .................. 56
Table 3.9 SRSA recipient school district characteristics comparison (mean): 2017 vs. 2018
........................................................................................................................................... 57
Table 3.10 RLIS recipient district changes due to the new locale code changes............. 58

Table 3.11 SRSA recipient school district changes due to locale code changes in 2018. 59
Table 4.1 REARP rural eligibility associated with locale codes before and after the policy

CRANGE <.t bbbttt bbb nre s 87
Table 4.2 RLIS, SRSA, and Dual-Eligible district eligibility criteria.............cccccocovenen. 88
Table 4.3 The summary of new rural policy changes on school districts in 2018............ 89

Vi



LIST OF FIGURES

Figure 2.1 Historical trend of revenue per pupil under two rural definitions................... 32
Figure 3.1 Comparison of school districts eligible for under RLIS rural and SRSA rural
definitions before (2015, 2016) and after (2017, 2018) policy change ............cccccvevvennne. 60
Figure 3.2 Annual REAP funding appropriation trend.............ccocooevviineiencnenencnen 61
Figure 3.3 Final Choice of Dual Eligible Districts: RLIS or SRSA .......ccccoeiiiiiiniiee. 62
Figure 3.4 RLIS Recipient Districts ADA Comparison: 2017 vs. 2018..........ccccccevvreenne. 63
Figure 3.5 RLIS Recipients District Total Revenue Comparison: 2017 vs. 2018............ 64
Figure 3.6 RLIS Recipients RLIS Funding Amount Comparison: 2017 vs. 2018............ 65
Figure 3.7 RLIS Recipients Local Revenue Raising Capability Comparison: 2017 vs. 2018
........................................................................................................................................... 66
Figure 3.8 SRSA Recipients District Poverty Rate Comparison: 2017 vs. 2018 ............. 67
Figure 3.9 SRSA Recipients District Minority Rate Comparison: 2017 vs. 2018 ........... 68

Figure 3.10 SRSA Recipients Total Revenue Per Pupil Comparison: 2017 vs. 2018...... 69
Figure 3.11 SRSA Recipients Local Revenue Raising Effort Comparison: 2017 vs. 2018

Figure 4.1 ELA and math score trend: rural vs. non-rural school districts....................... 90
Figure 4.2 ELA and math score trends among districts with a poverty rate above 20%.. 91
Figure 4.3 ELA and math score trends among districts with a poverty rate below 20% . 92

Figure 4.4 ELA and math score trends by poverty level within rural districts................. 93
Figure 4.5 ELA and math score trend by poverty level (poverty threshold 20%)............ 94
Figure 4.6 ELA and math score trends by poverty level within RLIS-eligible districts .. 95
Figure 4.7 ELA and math score trends by locality within rural ..............ccccoooeiiieiininnns 96
Figure 4.8 ELA and math scores trends in Distant Town (32) locality ...........cccceeveinnne 97
Figure 4.9 ELA and math scores trends in Remote Town (33) locality ............ccccceveennnne 98
Figure 4.10 ELA and math scores trends in Rural Fringe (41) locality...........ccccccevvnnnne. 99
Figure 4.11 ELA and math scores trends in Distant Rural (42) locality ............c.cc.cce... 100
Figure 4.12 ELA and math scores trends in Remote Rural (43) locality...........c.ccceeee 101

Figure 4.13 ELA and math score trends: newly funded (2018) vs. lost funding (2018) 102
Figure 4.14 ELA and math score trends by minority student population within rural ... 103

vii



CHAPTER 1. INTRODUCTION

A large portion of public education in the U.S. centers on rural America.
Depending on which definition of rural is applied, approximately one-half to two-thirds
of the student population in K-12 public schools in the U.S. are educated in rural school
districts. Despite its significant share in public education, rural schools have not received
the same amount of attention in education research as non-rural (also known as urban)
schools. Stoddard and Toma (2021) emphasize that current education research is primarily
centered on urban school issues despite the larger student population in rural school
districts. The researchers pointed out that one of the probable reasons for research efforts
favoring urban education is the much easier to obtain large-scale data for large urban
school districts such as New York or Chicago. Without being present in current research,
it would be hard to recognize the current existing gaps between rural and non-rural school
districts regarding poverty, financial capability, and student achievement among many
concerns.

While acknowledging the current deficit in rural education research, through this
dissertation, | attempt to make a contribution to current rural education literature in three
ways as follows. First, | contribute by building a nationwide dataset that contains
comprehensive information on rural school districts, especially thorough information that
is closely tied to federal financial assistance programs that are specifically designed for
rural school districts. Currently, there is only one systemic federal rural financial
assistance initiative from the U.S. Department of Education. However, detailed rural
funding data is not centralized, and to my knowledge, there is no comprehensive dataset

available covering detailed rural school district funding information along with their



demographic and socio-economic characteristics. | constructed a nationwide dataset by
collecting and restructuring many existing datasets from federal agencies, state education
departments, and a private, post-secondary institution database. My dataset contains
district-level demographic/socio-economic characteristics, district school finance
(detailed revenue and spending information), federal rural definitions associated with
locale codes, and rural funding eligibility and information on how much funding is
distributed to each rural district from a federal initiative. My dataset is, to my knowledge,
the first one that is keeping track of how districts are categorized under the narrow and the
broad definitions of rural that allows us to examine (1) how those different definitions are
associated with our understanding of the characteristics of rural districts, and (2) how
federal rural policy changes can be related to reflect the portraits of these districts
differently. |1 show how rural school districts are financially being supported by federal
funding initiatives and examine what current rural school districts look like in terms of
their demographic/socioeconomic characteristics, geographical information, and financial
capacities.

Second, using my national dataset, | wrote three essays on rural education in the
U.S. covering school district finance, federal rural funding policy, and student academic
outcomes associated with funding policy changes. | mainly use descriptive analysis to
understand the large landscape of rural education before diving into more specific issues.
Loeb et al. (2017) pointed out that the education research field has been focused on causal
analysis research emphasizing quasi-experimental methodologies such as regression
discontinuity (RD) analysis over the past decade. The authors claim that the current

research trend is reflective of the widely held perception of education researchers of



descriptive studies being less informative and less important than causal studies. However,
conducting descriptive could serve as a critical first step in identifying potentially
interesting research questions that could be a solid foundation and a great starting point
for finding deeply rooted causes of inequity or inefficiency that have not been recognized
yet. My three papers are products reflecting this fundamental idea.

Third, I attempted to promote the importance of understanding definitions in rural
education policy. Up to now, when researchers dealt with rural education finance topics,
they oftentimes used the definition of rural that was given by NCES (narrow definition).
My study acknowledges that there are at least two different federal definitions of rural that
is being used to distribute financial aids. One is the narrow definition of rural that is
defined by the U.S. Census Bureau that NCES adopted since 2006,, and the other is the
broad definition of rural that some parts of federal rural policy (e.g., RLIS grant) is
designed around. If all of our insights about rural education and rural district finance arise
from the data using the narrow definition, then we may not be getting a complete picture
as the different definitions addressed in this paper relates to the way the federal rural
education financing policy is supporting rural districts. How 'rural’ is defined in rural
education policies substantially alters what differences between rural and non-rural school
districts are accentuated. In particular, | focus on the federal rural definitions related to
Rural Education Achievement Program (REAP), the federal funding initiative designed to
assist rural school districts, and the two programs under the REAP initiative: Rural and
Low-Income School Program (RLIS) and Small, Rural School Achievement Program

(SRSA). I hope to contribute to increasing comprehension of rural school data definitions



as they are fundamental information needed for conducting qualitative or quantitative
research.

The first paper looks at what rural means, focusing on two different federal
definitions of rural: RLIS-defined rural (broadly defined rural definition) and SRSA-
defined rural (narrowly defined rural definition). | explore how these definitions depict
rural and non-rural school districts differently in terms of their demographic/socio-
economic characteristics and financial capacity. | observe that while rural districts appear
to have lower per pupil revenue compared to non-rural districts by the broad federal
definition, they are at a similar level in total per pupil revenue under the narrow definition.
However, when controlling for both observable and unobservable district characteristics
through regression analysis, the results show that rural school districts have higher level
of per pupil revenue compared to non-rural school districts under both narrow and broad
rural definitions. After looking at the differences between rural and non-rural school
districts in the first paper, | take a closer look at the diversity within rural school districts
in the second paper. | examine the recent REAP program policy changes on rural district
funding eligibility, showing that some districts become newly eligible for funding and
other incumbent districts' funding gets crowded out as REAP funds are being shared across
the increased number of districts. In the third paper, | describe the changes in student
achievement gap trends between rural and non-rural school districts, and within rural
districts that are observed before and after the REAP policy changes implemented. The
analysis is focused on reviewing the patterns of student achievement gap changes that may

be associated with recent REAP policy changes. | observe that rural school districts



receiving additional funding from REAP program experience increases in their test scores
for rural school districts with high-poverty and high-minority student populations.

The REAP policy changes implemented by U.S. Department of Education (ED) in
2017 occurred as a more advanced methodology was developed for collecting more accurate
locality information. According to ED documentation describing geographic boundary
information that is related to the rural eligibility policy changes (Geverdt, 2019), the new
locale codes were created in the 2005-06 year. However, they had not been applied to REAP
policy yet until 2015 when NCES developed a more advanced spatial data collection
methodology for more accurate locale boundary data to examine the social and spatial
contexts of local schools and districts. As a result of this new technical improvement, more
detailed locale boundary information became available in 2015. So, when Congress
reauthorized the Every Student Succeeds Act (ESSA) in December 2015, the new locale
codes were included in the revised ESSA as a geographic location requirement for REAP
rural eligibility

The purpose of this dissertation is to document the differences in the definitions of
rural before and after the policy changes, describe how the overall characteristics of the
average “rural” district is altered, and explore how district funding allocations changed for

districts with differing student compositions such as poverty status and racial diversity.



CHAPTER 2. WHAT 1S RURAL? DESCRIPTIVE ANALYSIS ON THE IMPORTANCE OF
DEFINITIONS

2.1 Introduction

When we hear the word "rural,”" we may conjure up an image of driving hours to
get to an insular community with a small population, far away from urban amenities —and
problems — in crowded cities. Some may picture a remote town with a severely dilapidated
cluster of houses, a small population of children who receive poor-quality education, are
unlikely to attend four-year colleges, and find it hard to access gainful employment
afterward. This portrait of the underprivileged rural areas, especially as it relates to the
provision of education, may have steered prior research to assume a priori that rural
districts are underfunded and under-delivering, compared to non-rural districts. But how
close this assumption is to the current reality of rural districts? Does it reflect actual
demographic/socio-economic district characteristics as well as their financial status?

Before we dive into examining rural school districts and conducting research in
the rural context, first step will be defining ‘what rural means.” There has been limited
attention paid to the diverse definitions of ‘rural.” Koziol et al. (2015) pointed out that
researchers need to choose the definition of rural carefully when conducting quantitative
rural research, as the chosen definition affects research design and analysis results.!
Cromartie and Bucholtz (2008) also emphasized the importance of geographical boundary

definitions for rural areas as population characteristics changed substantively when

I Koziol et al. (2015) are interested in providing useful guidelines for other rural researchers emphasizing the
importance of knowing different definitions. Their study focuses more on helping researchers do analysis
rather than looking at definitions relating to rural policy interventions. The goal of this paper is more on how
different definitions could shape our understanding of rural districts’ characteristics differently and alter rural
school district revenues. As rural definitions that federal governments are strongly tied to funding
opportunities, it is critical to start by recognizing the differences in the definitions.
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different definitions were employed. A recent study by Thier et al. (2021) examined rural
education literature that was conducted for several decades (1985-2017) and found that
the majority of rural studies did not explicitly provide the definition of rural they used to
identify their samples. The authors also discovered that only about one-third of their
sample studies offered what definitions of rural were used in their studies. Even among
those definitions of rurality provided, they vary from diverse definitions used in different
government agencies such as The Office of Management and Budget (OMB), the U.S.
Department of Education (ED), and the U.S. Department of Agriculture (USDA)) to
specifically constructed, qualitative ones for their own research.

The measurement of rural areas even differs by various government agencies’
definitions. For example, OMB defines counties as Metropolitan, Micropolitan, or
Neither by their population size.2 Under the OMB definition, all counties that are not part
of a Metropolitan Statistical Area (MSA) are considered rural. In other words,
Micropolitan counties and all counties that are not classified as either Metropolitan or
Micropolitan are rural areas. In contrast, the National Center for Education Statistics
(NCES) in ED chose to use U.S. Census Bureau’s locality information (i.e., locale codes)
which was constructed using proximity measures to urban areas. The NCES used this
locality to construct their own two different rural definitions, one is a narrowly defined
rural, and the other is a broader rural. And the ED uses these definitions to provide rural
school districts with additional financial support. The USDA developed its own Rural-

Urban Commuting Area (RUCA) Codes based on the OMB's concept of Metropolitan and

2 Under OMB?’s definition, a “Metropolitan” area contains a core urban area of a population of 50,000 or
more, and a “Micropolitan” area contains an urban core of a population of at least 10,000 but less than
50,000. “Neither” is the area that does not belong to either Metropolitan or Micropolitan areas.
(https://www.hhs.gov/guidance/document/defining-rural-population)

7



https://www.hhs.gov/guidance/document/defining-rural-population

Micropolitan areas to define more customized sub-county level areas. For example, the
USDA defines a place with fewer than 2,500 people as a 'rural town.” And as the ED uses
two different NCES rural definitions for different rural financial grant programs, USDA
has a similar use as for its Telecom Hardship Loan Program. To be eligible for this
program, they define rural as ‘any area outside Census places of 5,000 or more people.’

As we observed above, it is critical to define ‘what rural is' for research purposes
as the studies cannot be reproducible when rural definitions are not clearly provided as a
guideline, and the lack of attention to clearly clarify definitions could hinder the rural
education research outcomes being shared across the regions/states. In this paper, | would
like to show how we define ‘rural’ for research purposes may change what differences
between rural and non-rural districts are accentuated. With this in mind, first, 1 will
compare all school districts under two different federal definitions of ‘rural’ that the ED
has been actively using to define rural school areas. | chose the ED rural definitions in
particular among all federal rural definitions as they are specifically associated with the
Rural Education Achievement Program (REAP), the major initiative that is developed
systemically to provide financial support for rural school districts from the ED. As a
location requirement for applying for financial grants through the REAP, rural school
districts need to meet the locale codes restriction (i.e., they need to be in certain localities
defined by the ED). Therefore, 1 will pay attention to how being in different localities
reflect the diverse representation of rural and non-rural school districts with shifting socio-
demographic characteristics and financial status.

Secondly, after looking at the different characteristics of rural and non-rural

districts, I will focus on school district finance, specifically for revenue per pupil. I will



show historical trends of revenue per pupil as rural financial grants directly increase the
revenue of school districts. I will conduct a regression analysis to see if existing gaps
between the two definitions from the descriptive analyses are still present while
controlling for different demographics, socio-economic factors, and geographic locations
(regional and state fixed effects).

2.2 ED’s definitions of rural and non-rural school districts

The ED uses the locale codes (i.e., locality information) adapted from the U.S.
Census Bureau to define rural school districts as shown in Table 2.1. ED has been using
two different rural definitions that are tied to the financial grants that they distribute to
help rural schools. In 2002, Congress instituted the Rural Education Achievement
Program (REAP), specifically aimed at helping rural school districts by providing
additional, systemic federal funding to improve student achievement (Rural Education
Achievement Program, 2020).3 There are two grant programs under REAP: The Small,
Rural School Achievement (SRSA) Program and the Rural and Low-Income School
(RLIS) Program.

SRSA and RLIS use different definitions of "rural,” based on their geographical
locations, to determine eligibility for financial grants. To be eligible for SRSA, all schools
served by a district need to be in areas with the U.S. Census Bureau locale codes 41, 42,
and 43, codes that are traditionally considered "rural." This is what I call the “narrow”

definition of rural. In contrast, RLIS uses the “broad” rural definition, which includes all

3 Rural Education Achievement Program. Office of Elementary and Secondary Education. (2020, December
14). Retrieved December 14, 2022, from https://oese.ed.gov/offices/office-of-formula-grants/rural-insular-
native-achievement-programs/rural-education-achievement-program/
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schools served by districts coded as 32 and 33, in addition to 41, 42, and 43. The
descriptions of two different rural definitions with locale codes are shown in Table 2.2.

Table 2.3 shows the number of districts that are located within each local code.
These values are reflective of nine years of data (2010-2018). There are several districts
that are created, dissolved, merged, or split in any given year. Therefore, the percentage in
the right-most column may fluctuate somewhat from year to year.

2.3 Conceptual framework

To develop a conceptual framework, first | conducted a literature review in the
public finance field focused on local public goods. Through the literature review,
theoretical relationships between variables have been identified from the existing literature.
Tiebout (1956) stated that individuals consider the quality of local public services such as
public schooling when they choose which locality to live in. Oates (1969) conducted an
empirical study testing a hypothesis based on Tiebout sorting. The author considered local
public schooling (education) to be the most important element among various local public
services and the quality of education may be an important factor to move into a locality.
Beyond education, he posited that the choice of community is made based on the proximity
to central cities, property tax rate, and the output of public services.

While there have been two federal definitions of rural that existed since 2006 and
the definitions have also been used as a requirement for federal rural financial assistance
program for the past several years, many rural education studies utilize the narrow
definitions of rural, as defined by the U.S. Census Bureau. In the current rural finance
literature, Kolbe et al. (2021) estimate cost differentials for small, rural schools in Vermont

looking at a state finance policy providing additional financial support for rural schools.
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The authors include ‘Rural’ and ‘Town’ locale codes separately in their analysis, but they
did not consider ‘Town’ districts as rural. Tay et al. (2021) also applied the four locale
codes area categories (city, suburban, town, rural), the same as Kolbe et al. (2021) in using
the narrow definition of rural districts. Combs and Foster (2021) also use the same
methodology to sort out rural districts but interpret ‘“Town’ locality as small communities
in urban cluster when investigating in the effect of property tax exemptions on demand of
local education expenditure and student outcomes. Dhaliwal and Bruno (2021) is another
example of using the narrow definition of rural, but the authors acknowledge the potential
diversity within the narrowly defined rural by examining the results in more detailed rural
locale codes (rural fringe, rural distant, rural remote).

With current trends of the rural definition usage in mind, I will utilize a national
dataset containing detailed rural locality information to understand the diversity in rural

and non-rural school districts under the narrow and broad rural definitions.

2.4 Data

| constructed a school-district level dataset from three different sources: data from
the school year 2010 to 2018 from 1) the Common Core Database (CCD), available on
the National Center for Education Statistics (NCES) website, 2) the Stanford Education
Data Archive (SEDA), and 3) the Census Bureau.

The NCES data includes school districts’ demographic/organizational information
regarding students/teachers/staff (i.e., number of students enrolled, number of schools
within a district, number of full-time teachers, number of student resource staff, number

of administrative personnel), fiscal information (i.e., revenue and spending), and federal
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definitions of rural that are used in education, specifically related to financial aid for school
districts. All monetary values (i.e., household income, school district different revenues,
and spending categories) have been inflated to 2018 constant dollars.

The SEDA dataset was combined with the NCES data, adding additional
demographic and socioeconomic information about school districts (i.e., ethnicity, free
and reduced lunch eligibility, median household income, education attainment, and
unemployment rate). The Census Bureau provided detailed information for geographical
areas, regions, and localities.

Special school districts, such as military bases, prisons, and juvenile schools, are
excluded from the dataset. School districts in Alaska and Hawaii have also been eliminated
due to missing data and/or obvious data errors. In addition, there are school districts with
abnormally high poverty rates and a high percentage of students receiving free or reduced-
price lunch (FRL), and many have a substantial American Indian (Al) population. In order
to deal with this special population, | found that there is relevant information in the section
8538 of the ‘Every Student Succeeds Act’ (ESSA. Public Law 114-95. December 10,
2015). In section 8538, there are a set of specific rules that define heavily populated
districts with Al students. In the guidelines, a heavily populated Al district is classified as
either 1) having at least 50 percent of enrolled Al students or 2) receiving more than
$40,000 in funding under Title VI of the ESEA (Indiana education formula grant) in the
previous fiscal year.

To eliminate the outliers with the abnormally high poverty rates and percent FRL
that are often associated with the Al districts in my dataset, | apply these two policy

elements as standards. The two federal government rules described above eliminated most
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Indian school districts across the states. | conduct my analysis without these outliers as
they receive a specified amount of funding, which is separate funding from the general
poverty allocation.

After clarifying the poverty issue and special population exclusion, the final
dataset includes 12,244 individual regular school districts, which is representative of

approximately 90% of all school districts in the continental U.S.

2.5 Analysis

2.5.1 Descriptive Analysis

Under the narrow definition of rural (SRSA eligible rural), 54% of school districts
are defined as rural. On the other hand, under the broad rural definition, which is RLIS
eligible rural definition, the percentage points of being rural would go up to 68%. The
difference between the two definitions comes down to locale codes. | will take a close look
at the narrowly defined rural school districts first and move on to the broadly defined rural
school districts.

Table 2.4 summarizes the differences between rural and non-rural school districts
when rural is defined by SRSA. Under a narrow rural definition, rural school districts look
much smaller in size compared to their non-rural counterparts considering the number of
schools within a district and the number of students enrolled. Non-rural school districts
have three times as many schools and five times more students than rural ones. Rural
districts are also more poorly resourced in terms of personnel. Non-rural districts also have
four to five times more manpower including full-time teachers, resource staff (counselors,
librarians, and so on), and administrative staff who can provide additional guidance and
resources to students. In terms of school district organizational capacity, this picture is
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aligned with what the previous rural literature has recognized (Fowles et al., 2013; Barrett
et al., 2015; Glover et al., 2016; Goldhaber et al., 2020; Nguyen, 2020; Williams et al.,
2021; Yang et al., 2021).

Comparing district demographic/socio-economic status (SES), rural school
districts have a slightly higher percentage point of FRL (51%) vs. non-rural ones (47%).
Rural districts are less diverse, with a smaller percentage of minority students (17%) than
non-rural districts (30%). Other measures of general economic health are also lower in
rural districts, which have lower education attainment of college-level education and above
(19% compared to non-rural, 28%) and lower median income ($54,000 compared to
$64,000).

When it comes to school district finance, rural districts have similar to slightly
higher levels of per pupil revenue and spending compared to their non-rural counterparts.
Although the total per pupil revenue level is similar, rural districts are more dependent on
state intergovernmental transfers (46%) than non-rural districts (42%) while rural
districts’ local financial stability and independence (I measure this as the ratio of local
revenue and total revenue) is lower (46%) than non-rural districts (51%).

Table 2.5 summarizes the differences between rural and non-rural school districts
when rural is broadly defined by RLIS. Under the broad rural definition, rural and non-
rural districts look quite different regarding district demographic/SES and district finance.
Rural school districts are much poorer, less educated, and have more disadvantaged
populations with much higher FRL eligibility (52% vs. 42%) and much lower median
income ($52,574 vs. $71, 218) than non-rural school districts. While comparisons remain

qualitatively similar when comparing non-rural districts against rural districts under the
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narrow definition, one divergence worth noting is that district manpower capacity (number
of personnel such as full-time teachers, counselors, and librarians) seems to be similar.

When comparing district revenue and spending, the gap between rural and non-
rural school districts is quite large under the broad definition. Rural districts have $1,260
less in per pupil revenue than non-rural, or 9% lower total per pupil revenue, which is a
completely opposite outlook compared to when | use the narrow definition (i.e., rural
districts have the equivalent level of funding compared to non-rural districts). Under the
broad definition, rural districts appear to be much more dependent on state government
funding than non-rural districts (47% vs. 39%) and less stable and less independent to raise
their own local revenue (45% vs. 55%). This might reflect the general understanding of
how rural schools are funded that many researchers have about and confirmed through their
rural education research (Bruno and Dhaliwal, 2021; Combs, Foster, and Toma, 2019;
Dupere et al., 2019; Gagnon and Mattingly, 2015; Schmitt-Wilson et al., 2018; Prins &
Kassab, 2017; Jordan et al., 2012; Stair et al., 2006).

Given these discrepancies, especially in average per-pupil revenue and per pupil
spending, how do these differences between narrow and broad definitions arise? It turns
out that the locality codes used to define the narrow vs. broad definitions segregate pivotal
districts into rural and non-rural. When we look into the detailed categories of ED's two
rural definitions in Table 2.2, there are two categories of locality, ‘Distant Town’ (32) and
‘Remote Town’ (33) that only belong to rural school districts under the broad rural
definition. Therefore, the differences in the micro-locality areas between narrow and broad
definitions might explain why these differences exist. Table 2.6 breaks out and summarizes

school district characteristics by locality codes under the broad rural definition. Broadly,
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Distant Town (32), and Remote Town (33) look more similar to each other than Rural
Fringe (41), Distant Rural (42), and Remote Rural (43).

Considering district capacity, localities of Distant Town, Remote Town, and Rural
Fringe have similar characteristics being much bigger in terms of the number of schools
and students enrolled compared to the other two smaller rural localities, Distant Rural and
Remote Rural. However, those three similar in district size show quite different
demographic/socio-economic characteristics. Two town localities (Distant Town and
Remote Town) have a much higher percentage of FRL (55% and 59%), relatively larger
minority student population (25% and 31%), and lower educational attainment levels (18%
and 19%) than Rural Fringe has (45%, 20% and 23% in order). Especially, Rural Fringe is
relatively affluent, with a very high level of median income ($62,115), which is close to
the level of an affluent midsize Suburban locality while 'Distant Town' and 'Remote Town'
have much lower incomes ($49,351, $45,812). (See Appendix 1.2).

When looking at the total revenue per pupil, the two town localities have much
lower revenue per pupil than all the rural localities. The difference between 'Remote Town'
(lowest revenue per pupil) and 'Remote Rural' is $4,500, about 35% more than the total
revenue per pupil of the 'Remote Town' locality. Local revenue stability is also lower in
the two town localities (both 40%) than in all the other rural localities (rural fringe 48%,
distant rural 43%, and remote rural 48%).

As we discussed with the information from Table 2.6., the difference between
narrow and broad definitions may come from the micro-localities within the rural

definitions, distant and remote towns being economically disadvantaged while all the other
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rural localities are more affluent than towns, especially remote rural having a surprisingly
high level of revenue per pupil.

2.5.2  Why focus on per-pupil revenue as a key variable?

Oates (1969) used per pupil spending as a proxy for education output as he expected
the quality of education would vary closely related to per-pupil spending. When it comes
to comparing school districts in education literature, many researchers examine the effect
of per-pupil spending on student outcomes, traditionally student academic achievements
such as standardized test scores or graduation rates. (Dee and Levine, 2004; Nguyen-
Hoang, 2012; Hanushek, 2015; Jackson et al., 2015)

Although it may be intuitive to think about how (and how much) money is spent as
a more direct measure of input to student education, it does have its drawbacks. In
particular, spending can be allocated irregularly through time. Spending may be high in
some years depending on the projects that might need to be at a stage requiring higher
expenditures for a certain period.

When we look at the yearly trend of revenue per pupil under the narrow SRSA
eligible rural definition and under the broad RLIS eligible rural definition, two definitions
provide two very different narratives on gap in funding between rural and non-rural school
districts. According to the narrative from the narrow definition in Figure 2.1, it seems that
rural school districts receive equivalent levels of funding compared to non-rural school
districts. In contrast, the graph under broad rural definition suggests a conflicting story of
how rural school districts receive less funding compared to non-rural school districts. The

gap also appears to be consistent across the eight years of data.
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It is difficult to accurately describe revenues of rural districts. In summary
statistics, all the differences in district characteristics can be disguised when summed up to
the mean. For example, a remote rural school district in Alabama in the South region would
have quite different district characteristics compared to a large rural school district in
California in the West region such as racial diversity, poverty level, and the number of
students attending. To describe the differences with more nuance, I run regression analyses
controlling for observable district characteristics as well as unobserved characteristics with
region-by-year or state-by-year fixed effects.

2.5.3 Empirical Design and Methodology for the Regression Analysis
To describe the differences in financing, | use regression analysis.
2.5.3.1 District organization capacity characteristics
To reflect the size of a school district, the number of schools within a district as
well as the number of students in the district are included in the analysis. Using both
measures allows us to differentiate between districts that centralize (by having a few
schools that each serves large student bodies) or decentralize (with more numbers of
smaller schools within a district), where decentralized districts need to split resources
including revenues across more schools.
2.5.3.2 District demographic/socio-economic characteristics
To measure demographic/socio-economic characteristics that could be related to its
resource allocation for a school district, | selected Free and Reduced Lunch eligibility
(FRL) (%) and minority students (%). These characteristics are often associated with
students from low-income households, and it may be more costly to educate students from

low-income households. In addition, education attainment (i.e., college degree or above)
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for the population ages 25 and over (%), the unemployment rate for the population age 16
and over (%), and median household income ($1000) are included to gauge the economic
health of the district. The economic health of the district could be related to revenue
generation from local taxes.
2.5.3.3 District finance characteristics

| included per pupil revenue as an outcome (dependent) variable in this regression.
Historically, per-pupil spending is one of the most common outcome variables that is used
in educational research. | use per-pupil revenue instead, as revenue represents the funds
that are allocated in a particular year, whereas spending could represent funds from
different years. Region and State fixed effects

Historically, rural education researchers have focused on certain issues (e.g.,
teachers, school leadership, etc.) in specific regions or states. Thier et al. (2021) discovered
that most rural studies take place in the South and Midwest regions, and there are many
regions that are not as extensively studied, leading to a possibly incomplete understanding
of the salient issues in rural education. Therefore, using state and region-fixed effects could
help to gauge if the differences in the narrow and broad rural definitions may be related
(interpreted) to the national context. | would like to see if being rural is associated with
total revenue per pupil amount while controlling for regions and states using fixed effect.
I will use the region classification from the U.S. Census Bureau designated region
information as shown in Table 2.7.

In all model specifications, y;; represents per-pupil revenue in district i in year t.
Model 1 is the simplest model that contains an indicator variable that equals ‘1’ if the

district is identified as a rural district (I(Rural;;)). In Table 2.8, the narrow rural definition
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means SRSA eligible rural and the broad rural definition means RLIS eligible rural.
Equation (1) below describes Model 1.
Vit = Po + B1I(Rural;;) + €;; (D

In Model 2, in addition to the indicator variable, several control variables that
describe the district are included as a vector x;;. This vector contains the number of schools
and students in the district, percentage points of FRL, percentage points of minority
students, portion (%) of the population with a bachelor's degree or more, and median
income ($1000). Equation (2) below describes Model 2.

Yie = Bo+ Bil(Ruraly) + Bo'xic + & (2)

Models 3 and 4 include all of the variables found in Model 2, and also contain
geographic and time-fixed effects. In Model 3, the geographic fixed effect is defined by
the four Census regions, and in Model 4, it is defined by states. Time fixed effects are
annual.

Yie = Bo + fil(Ruraly) + f2'x + a; + 8¢ + ;¢ 3)

2.5.4 Regression Analysis Results

| evaluate whether rural districts have similar levels of financial resources as their
non-rural counterparts. From the summary statistics, it appears rural districts do get a
comparable level of financial support, a similar level that non-rural districts receive under
the narrow rural definition. However, rural districts appears to have lower levels of funding
compared to their non-rural counterparts under the broad definition. All regression results
are presented in Table 2.8.

Model 1 is the simplest regression from only trying to see if being rural is associated

with differential amounts of per-pupil revenue that a school district would get in
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comparison to non-rural school districts. The result showed that under the narrow rural
definition, the average rural district has a similar amount of per pupil revenue compared to
its non-rural counterparts, getting about $267 more in per pupil revenue. Under the broad
definition, a rural district would receive $1,260 per pupil revenue less than the average
non-rural district. The results are initially the same as the overall summary statistics shown
in Tables 2.4 and 2.5 since this model did not control any of the different districts' diverse
demographic and socio-economic characteristics.

Model 2 have more independent variables to control for districts’ demographic and
socio-economic characteristics. Adding these variables allows us to compare rural and non-
rural districts that look more like each other, in terms of size, student population, and
general economic health. The analysis results using Model 2 reveal that rural districts
receive more funding than non-rural districts under both narrow and broad definitions.
Under the narrow definition, rural districts receive higher ($1,600) per-pupil revenue than
non-rural districts. Under the broad definition, controlling for district characteristics, the
sign of Model 1°s results flipped confirming rural districts actually have $457 per pupil
revenue more than non-rural districts do.

As Model 2 showed that district’s characteristics are related to the district per pupil
revenue amount, | look for the potential relationship between different rural definitions and
the amount of per pupil revenue that a school district receive without investigating a
district's external causal factors such as political reasons/context that could influence
policymakers developing financial policies for rural districts with additional funding.

In the next two Models, Model 3 and Model 4, | implement an additional control

for unobservable time-invariant characteristics of districts common across geography by
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including region-fixed effects (Model 3) and state-fixed effects (Model 4). In addition, 1
include year indicators to control for unobserved characteristics that may be common
across all geographic regions but vary with time. These two-way fixed effects should
control for many unobserved external factors that may nonetheless affect district revenue
generation.

Model 3 showed that even higher revenue levels that are correlated with rural status
when you control for the regional differences (4 regions from the U.S. Census Bureau
defined areas). Under the narrow definition, rural districts receive $2,642 per pupil more
than non-rural districts do. Considering the national average per pupil revenue is $15,339,
this is about a 17% difference. Under the broad definition, rural districts also have much
higher per pupil revenue ($2,255 more) than their non-rural counterparts.

Model 4 results show that rural districts under both definitions would have similar
results with Model 3 but a little lower increase in funding while controlling for state-level
unobservable characteristics. 1 do not have data on state-specific education policies that
could allocate funding in influential ways. While the fixed effect framework may help to
control for some of these impacts, having additional data on such policies may yield a more

detailed picture of school district financing.

2.6 Conclusion

In its decision-making in school finance, each level of government (i.e., local, state,
and federal) considers various elements reflecting place-specific contexts such as district-
specific demographic and socio-economic characteristics in its policy contexts. To
establish targeted school finance policies for certain areas or populations. It is important to

define what rural means for the research purpose before examining the differences between
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rural and non-rural to understand the relevant factors and how they might be related to
school finance decision-making process and local school district financial outcomes.

Many studies in rural education have discussed how rural policies have been
developed based on existing policies originally designed for urban settings without
considering their rural-specific contexts. Understanding the history and current status of
rural districts under a clear rural definition may be an important first step for developing
rural-specific policies that will benefit rural districts.

Through descriptive summary statistics and regression analysis, this paper shows
how we define rural matters in terms of providing a more accurate representation of the
funding situation for rural districts. Current rural school district characteristics and its
financial circumstances. Applying varying criteria to school districts may switch a district
from rural to non-rural, or vice versa. The different groupings may then shift the
demographic/socio-economic characteristics, district organizational capacities, and
revenue and spending patterns of a ‘representative rural’ district. The finding from
regression analysis supports that different rural definitions are related to the revenue per
pupil in rural districts across the regions and states.

As federal rural definitions used in education are connected directly to additional
funding opportunities for rural districts, further research is necessary to identify what we
mean by a “rural” district, and how to group such districts using easily observable
characteristics. Understanding the differences in districts’ characteristics, as well as
revenue and spending patterns, could also help develop more effective policies aimed at

aiding and sustaining rural districts.
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2.7 Tables and Figures

Table 2.1 U.S. Census Bureau defined area/locale code classifications and criteria

Locale | Code _—
Area Codes Name Descriptions
11 City  — | Territory inside an Urbanized Area and inside a
Large Principal City with a population of 250,000 or more.
Cit _ | Territory inside an Urbanized Area and inside a
City 12 Migsize Principal City with a population less than 250,000 and
greater than or equal to 100,000.
13 City  — | Territory inside an Urbanized Area and inside a
Small Principal City with a population less than 100,000.
21 Suburban | Territory outside a Principal City and inside an
—Large | Urbanized Area with a population of 250,000 or more.
Suburban | Territory outside a Principal City and inside an
Suburban 22 | - Urbanized Area with a population less than 250,000
Midsize | and greater than or equal to 100,000.
23 Suburban | Territory outside a Principal City and inside an
—Small | Urbanized Area with a population less than 100,000.
31 Town — | Territory inside an Urban Cluster that is less than or
Fringe equal to 10 miles from an Urbanized Area.
Town: Territory inside an urban cluster that is more than 10
own: i :
Town 32 ; miles and less than or equal to 35 miles from an
Distant .
urbanized area.
33 Town: Territory inside an urban cluster that is more than 35
Remote | miles from an urbanized area.
A census-defined rural territory that is less than or equal
41 Rural: to 5 miles from an urbanized area, as well as rural
Fringe territory that is less than or equal to 2.5 miles from an
urban cluster.
A census-defined rural territory that is more than 5
. miles but less than or equal to 25 miles from an
Rural Rural: . : .

42 Distant urbanized area, as well as rural territory that is more
than 2.5 miles but less than or equal to 10 miles from
an urban cluster.

. A census-defined rural territory that is more than 25
Rural: . . )
43 miles from an urbanized area and is also more than 10
Remote .
miles from an urban cluster.

Data source: NCES Locale Classifications
(https://nces.ed.gov/programs/edge/Geographic/LocaleBoundaries)
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https://nces.ed.gov/programs/edge/Geographic/LocaleBoundaries

Table 2.2 Two different rural definitions used in the U.S. Department of Education

Locale Code Broad Rural Definition Narrow Rural Definition
Codes Name (Eligible for RLIS funding) | (Eligible for SRSA funding)
Town:
32 Distant o
Town: X
33 Remote o
41 | Rural 0 0
Fringe
Rural:
42 Distant o o
Rural:
43 Remote o O

Data source: NCES REAP program website
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Table 2.3 U.S. Census-defined rural and non-rural school districts by locality

Definition Area Locale Codes Scrlm\lo lé)rlnlg?;t?it:ts Percentage (%)
11 1,197 11

City 12 1,254 1.2

13 3,143 3.0

21 19,515 18.6

Non-Rural Suburban 22 2,575 2.5
23 1,823 1.7

31 3,765 3.6

Town 32 9,066 8.6

33 6,207 5.9

41 13,650 13.0

Rural Rural 42 24,943 23.8
43 17,887 17.0

Total 105,025 100.0

Data source: NCES, SEDA, U.S. Department of Education. 2010-2018.

26




Table 2.4 Rural vs. Non-rural using the narrow rural (SRSA) definition

) Rural Non-Rural
Variable - -
Mean ‘ Median ‘ SD Mean | Median SD
District Capacity variables
Number of schools within a district 3.6 3.0 3.91 10.7 6.0 | 21.76
Number of students (1000) 1.210 0.558 2.46 6.151 2.722 | 14.89
Number of full-time teachers (1000) | 0.080 0.041 0.15 0.367 0.166 0.87
Number of resources staff (1000) 0.010 0.004 0.03 0.045 0.015 0.13
Number of admin. staff (1000) 0.057 0.025 0.11 0.248 0.107 0.61
District Demographic/SES variables
Free and Reduced Lunch (%) 0.51 0.50 0.20 0.47 0.47 0.24
Poverty rate (%) 0.19 0.17 0.09 0.17 0.16 0.10
Minority*(%) 0.17 0.07 0.22 0.30 0.18 0.28
Education attainmentt (%) 0.19 0.17 0.09 0.28 0.23 0.16
Unemployment rate? (%) 0.07 0.07 0.02 0.08 0.07 0.03
Median house income ($1000) 54.063 | 51.646 | 15.16 | 63.888 | 56.988 | 26.18
District Finance variables
Revenue per pupil ($1000)
Total revenue 15.462 | 13.395 8.66 | 15.195 | 13.407 6.58
Federal revenue 1.229 1.015 1.23 1.067 0.902 0.77
State revenue 7.120 6.485 438 | 6.375 6.013 3.06
Local revenue 7.113 5.349 7.57 7.754 5.812 6.62
Title I revenue 0.306 0.233 0.50 0.263 0.201 0.27
State formula assistance revenue 5.266 4.996 3.29 4.384 4.398 2.54
Spending per pupil ($1000)
Total spending 15.288 | 12.973 9.12 | 15.096 | 13.227 6.70
Instructional spending 7.580 6.699 3.42 7.763 6.783 3.14
Transportation spending 0.715 0.591 0.60 0.545 0.458 0.55
Observations (n=105,025) 56,480 48,545

* Minority=Hispanic, Black, Native American students.

7 Bachelor’s Degree or higher for the population 25 and older.

¢ for the population 16 and older.

Data source: NCES, SEDA, U.S. Department of Education. 2010-2018.
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Table 2.5 Rural vs. Non-rural using the broad (RLIS) definition

Rural Non-Rural

Variable Mean | Median SD Mean M(;d'a SD
District Capacity variables
Number of schools within a district 4.0 3.0 4.02 13.0 6.0 | 2583
Number of students (1000) 1.454 0.750 2.42 7.892 3.515 17.67
Number of full-time teachers | 0.095 0.052 0.15 0.467 0.215 1.03
(1000)
Number of resources staff (1000) 0.012 0.005 0.03 0.057 0.019 0.15
Number of admin. staff (1000) 0.067 0.033 0.11 0.315 0.133 0.73
District Demographic/SES variables
Free and Reduced Lunch (%) 0.52 0.51 0.20 0.42 0.40 0.26
Poverty rate (%) 0.19 0.18 0.09 0.15 0.13 0.10
Minority*(%) 019 008| 023| 031| 019| 029
Education attainmentt (%) 0.19 0.17 0.08 0.32 0.29 0.16
Unemployment ratet (%) 0.07 007| 003| 008| 007| 0.03
Median house income ($1000) 52.754 | 50.472 1457 | 71.218 | 65.458 27.83
District Finance variables
Revenue per pupil ($1000)
Total revenue 14.940 | 13.052 7.99 | 16.200 | 14.493 7.21
Federal revenue 1.239 1.043 1.13 0.971 0.780 0.79
State revenue 7.001 6.431 4.08 6.289 5.868 3.23
Local revenue 6.699 5.095 7.00 8.940 7.042 7.24
Title | revenue 0.312 0.244 0.46 0.230 0.154 0.27
State formula assistance revenue 9.202 | 4.969 3.07 | 4118 | 4.082 2.70
Spending per pupil ($1000)
Total spending 14.798 | 12.678 8.41 | 16.065 | 14.392 7.27
Instructional spending 7.384 | 6.580 319 | 8270 | 7.266 3.43
Transportation spending 0.663 0.546 0.55| 0579 | 0.484 0.63
Observations (n=105,025) 71,753 33,272

* Minority=Hispanic, Black, Native American students.

7 Bachelor’s Degree or higher for the population 25 and older.

¢ for the population 16 and older.

Data source: NCES, SEDA, U.S. Department of Education. 2010-2018.
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Table 2.6 Locality district characteristics (mean) under the broad rural definition

Town: | Town: | Rural: | Rural: | Rural:
Variables Distant | Remote | Fringe | Distant | Remote
32 33 41 42 43

District Capacity variables
Number of schools within a district 5.8 5.8 54 3.3 2.6
Number of students (1000) 2475| 2183 | 2661 | 0.968| 0.440
Number of full-time teachers (1000) 0.153| 0.140| 0.168| 0.066 | 0.034
Number of resource staff (1000) 0.020 | 0.018| 0.020 | 0.008 | 0.004
Number of admin. staff (1000) 0.110| 0.093| 0.118| 0.048| 0.023
District Demographic/SES variables
Free and Reduced Lunch (%) 0.55 0.59 0.45 0.51 0.55
Poverty rate (%) 0.21 0.23 0.17 0.18 0.21
Minority*(%) 0.25 0.31 0.20 0.15 0.18
Education attainmentt (%) 0.18 0.19 0.23 0.18 0.18
Unemployment rate¢ (%) 0.08 0.07 0.07 0.07 0.06
Median house income ($1000) 49.351 | 45.812 | 62.115 | 54.137 | 47.798
District Finance variables
Revenue per pupil ($1000)
Total revenue 13.188 | 12.746 | 14.617 | 14.647 | 17.243
Federal revenue 1.214| 1364 | 1.029| 1171, 1.463
State revenue 6.715| 6.342| 6.574| 7.122| 7.533
Local revenue 5259 | 5.039| 7.014| 6.355| 8.247
Title I revenue 0.312| 0.364| 0.241| 0.289| 0.378
State formula assistance revenue 5026 | 4870| 4.705| 5351 | 5.576
Spending per pupil ($1000)
Total spending 13.137 | 12.766 | 14.367 | 14.461 | 17.145
Instructional spending 6.756 | 6.518| 7.303| 7.261| 8.235
Transportation spending 0498 | 0432| 0.655| 0.685| 0.803
Observation (n=71,753) 9,066 | 6,207 | 13,650 | 24,943 | 17,887

* Minority=Hispanic, Black, Native American students.
T Bachelor’s Degree or higher for 25 and older.

¢ for the population 16 and older

Data source: NCES, SEDA, U.S. Department of Education. 2010-2018.
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Table 2.7 U.S. Census-defined regions and divisions

Region Division N Percentage (%)
1 New England 5,524 5.3
1 Northeast - 5
2 Middle Atlantic 14,922 14.2
. 3 East North Central 23,224 22.1
2 Midwest
4 West North Central 17,490 16.7
5 South Atlantic 5,881 5.6
3 South 6 East South Central 5177 49
7 West South Central 14,436 13.8
8 Mountain 7,401 7.1
4 West o
9 Pacific 10,970 10.5
Total 105,025 100.0

Data source: U.S. Census Bureau
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Table 2.8 Regression results (with region and state fixed effect)

Narrow Rural Definition

Broad Rural Definition

Total Revenue per Pupil ($1000)

Total Revenue per Pupil ($1000)

Model 1 Model 2 Model 3 Model 4 Model 1 | Model 2 | Model 3 Model 4
Being Rural 0.267%%% | 1.584%** | 2642*** | 2BI1*** | .1 260%** | 0.457*** | 2.255%** | 1.780%**

g (0.048) | (0.052) | (0.049) | (0.048) | (0.051) | (0.061) | (0.058) | (0.058)
District Characteristics
Number of Schools 0.0004 | 0.032%** | 0.015%** -0.004 | 0.027*** | 0.012**
within a District (0.006) | (0.005) | (2.900) (0.006) | (0.005) | (0.005)

-0.076%** | -0.090%** | -0.066%** -0.076%** | -0.082%** | -0,061%**

Number of Students (1000) (8.840) | (0.008) | (0.008) (0.009) | (0.008) | (0.008)
o “1.055%%* | 0.472%%* | 2.892%** -0.902%** | 0.592%** | 3.041%**

0

FRL Eligibility (%) (0192) | (0.179) | (0.180) (0193) | (0.180) | (0.181)
Minority Student (%) 2.342%*% | 3.Q0L*** | 275G** 1.685%** | 3517*** | 2090%**
y ° 0.122) | (0.118) | (0.127) (0.123) | (0.119) | (0.129)

. . 13.240%%* | 10.271%** | 13.351%** 11.680%** | 9.341%** | 12,007***

0

Education Attainment (%) (0.303) | (0.286) | (0.280) (0.305) | (0.288) | (0.283)

. 0.021%** | 0.001 | -0.014*** 0.024*** | 0.011%** | -0.005%**
Median Income ($1000) (0.002) | (0.002) | (0.002) (0.002) | (0.002) | (0.002)
Observations 104,810 | 104,810 | 104,810 | 104,810 | 104,810 | 104,810 | 104,810 | 104,810
Region-by-year Fixed Effects No No Yes No No No Yes No
State-by-year Fixed Effects No No No Yes No No No Yes

* p<0.10; ** p<0.05, *** p<0.01. Robust standard errors are in parentheses.
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Figure 2.1 Historical trend of revenue per pupil under two rural definitions
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CHAPTER 3. DIVERSITY WITHIN RURAL SCcHOOL DISTRICTS: A CLOSER LOOK AT RURAL
EDUCATION ACHIEVEMENT PROGRAM AND ITS POLICY CHANGES

3.1 Introduction

Rural school districts in the U.S. are historically perceived to be poorer, suffer from
a lack of resources, and have lower level of academic outcomes across a myriad of
measurable characteristics compared to non-rural school districts. Some researchers have
studied the effect of different state and federal rural school policies on teachers, students,
and school finance (Combs, Foster, and Toma, 2019; Bruno and Dhaliwal, 2017, 2021,
Gagnon and Mattingly, 2015). Others highlighted the fact that current rural policies seem
to be crafted without knowledge of the needs of rural districts (Johnson and Howley, 2015;
Yettick et al., 2014). Many researchers have focused on how the rural contexts are unique
in terms of teachers (Glover et al., 2016; Barrett, Cowen, and Toma, 2015; Fowles et al.,
2013), populations and their financial situations (Combs, Foster, and Toma, 2019; Dupere
et al., 2019; Schmitt-Wilson, Downey, and Beck, 2018; Prins and Kassab, 2017; Jordan,
Kostandini, and Mykerezi, 2012; Stair, Rephann, and Heberling, 2006).

Congress instituted the Rural Education Achievement Program (REAP) in 2002
with bi-partisan efforts (Collins, 2003). The legislation provides supplementary federal
funding to rural school districts in a systemic, reliable way.

In this paper, | will examine the REAP initiative and its recent policy changes. First,
I will explain what REAP and its two sub-programs are (Rural and Low-Income School
Program (RLIS) and Small, Rural School Achievement (SRSA) program). Second, |
analyze REAP program policy, specifically, its new rural eligibility definition and newly

introduced dual-eligibility provision. These changes were implemented in 2017, and |
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compare what differences are observed before and after the policy changes and how the
rule changes are associated with the REAP funding allocation among REAP recipients.
3.2 What is REAP?

REAP is a federal funding initiative designed to help rural school districts. There are
two programs under the REAP initiative: Rural and Low-Income School Program (RLIS)
and Small, Rural School Achievement Program (SRSA). RLIS is developed for rural
school districts with a socio-economically disadvantaged population of children from
families with incomes below the poverty line. SRSA does not take into account a district’s
poverty status, but it is established for small, rural school districts to assist them with more
resources that they could lack due to their size. A qualified school district can only apply
for one program and cannot receive funding from both programs even if it has met the
requirements for both. In other words, they are mutually exclusive when receiving the
funding.

Comparing RLIS and SRSA program eligibilities, there is a critical difference in
their rural eligibility. Even though RLIS and SRSA are under the same REAP initiative,
they have different definitions of being ‘rural.” As described in Table 3.1., RLIS defines
the designated rural areas more broadly compared to SRSA using locale codes adapted
from the U.S. Census Bureau. (See Appendix 2.1.) This difference in 'defining rural' may
influence the way researchers and the general public view rural school districts. The
differences in summary statistics that arise from the different definitions could shape the

public and policymakers’ perception on how rural districts look like.
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3.3 Why does REAP policy matter?

REAP policy is a critical financial support for rural districts as it is an annual,
systemic grant program.

The REAP grant is a relatively small amount of funding compared to other
federal/state funding amounts such as Title | funding. Although the amount of funding may
appear to be relatively modest, in the poor, small rural districts examined in this paper,
even these small amounts can be used to purchase new textbooks or have professional
development for teachers. REAP funding is a modest portion (about 0.3%) of the total
instructional spending of REAP recipient districts, but the additional benefits may still be
important for improving the quality of education in rural school districts.

The REAP program has bipartisan support (Collins, 2003). The importance of these
funds is demonstrated by the vigorous response by politicians when proposed rule changes
threatened some districts’ funding. For example, when the U.S. Department of Education
(ED) attempted to change the definition of poverty required for one of REAP initiatives,
there was a joint effort to oppose this shift. In early 2020, ED announced that it would
change its poverty eligibility requirements for the RLIS. The newly suggested policy
change would not allow school districts to use ‘Free and Reduced Lunch (FRL) program
eligibility’ as an alternative measure of poverty status. Instead, they required rural school
districts to abide by the existing law, using the Small Area Income and Poverty Estimates
(SAIPE) data from the U.S. Census Bureau as a sole school poverty measure (Green, 2020).

If instituted, this new rule would have resulted in many rural school districts losing
their RLIS funding. Because SAIPE estimates do not include isolated rural schools in its

data collection, some rural school districts had been substituting the eligibility for FRL to
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qualify for RLIS funding instead of SAIPE data. If the federal government mandated
SAIPE estimate as the only accepted poverty measure for RLIS funding, these remote rural
schools may have had to use their neighboring school’s poverty data, which may no longer
be reflective of their true poverty status.

In response, twenty-one senators signed a bipartisan letter to ED urging it to abandon
the plan for the change as this change in the definition of poverty could force many rural
districts to shut down essential programs (see Appendix 2.2 for more details). ED withdrew
its decision to implement the rule less than a week after the initial announcement (Green,
2020). This demonstrates how important this modest amount of funding was for rural
districts. , as well as how different definitions could alter the status quo of rural school
districts and most importantly, how this rule change influences whether rural school
districts could receive additional funding to maintain or improve their educational services.
3.4 Data and Methodology

3.4.1 Data

| built a school district-level, a national dataset for four consecutive fiscal years
(FY) from 2015 to 2018 assembling the data from four diverse sources. First, district-level
demographic and socio-economic data is from the Common Core Database (CCD) on the
National Center for Education Statistics (NCES) and the Stanford Education Data Archive
(SEDA). Second, school district finance data are from the Local Education Agency (School
District) Finance Survey (F33) Data from CCD Rural Education Achievement Program
(REAP) eligibility, and funding formula data from ED, Office of Elementary & Secondary
Education. Additionally, district-level REAP funding data was collected from each State

Department of Education to identify the details of its eligibility and the amount of funding

36



that each district receives. Special school districts (e.g., school districts for the visually
impaired, youth correctional facilities, etc.), American Indian (Al) districts, and school
districts in Alaska and Hawaii are excluded. The final dataset contains 12,101 unique
regular school districts.

Due to the limited public access to this district-level REAP funding allocation
amount data for each state, only FY 2017 and FY 2018 data are used for this paper. Within
the publicly available federal REAP data and documentation from ED, a report from the
Congressional Research Service (CRS) titled “The Rural Education Achievement
Program: Title V-B of the Elementary and Secondary Education Act” written in 2017,
explains the details of how grant amounts are determined. It reveals that RLIS funds are
distributed based on Average Daily Attendance (ADA). In addition, ADA is also an
element in the calculation of funding amount in the SRSA formula.>

To confirm the RLIS formula, | contacted the Program Officer on the REAP team
at ED, Office of Elementary and Secondary Education, asking what elements are
considered in the REAP funding decision-making as well as in the RLIS grant formula.
The REAP program officer confirmed that both RLIS and SRSA are formula grant
programs, and ED calculates a state-level RLIS grant allocation using the statutory funding
formula described in section 5221(a)(2) of the ESEA. The amount of funding each state
receives is based on its proportionate share of children in ADA in all RLIS-eligible school

districts, excluding dual-eligible school districts that select SRSA. A noteworthy fact is the

4 The dataset includes 45,288 regular school districts-year observations and represents 12,101 unique
regular school districts.

5 The formula for calculating a district SRSA grant allocation is:

¢ Initial Amount = [ADA- 50]*100 + $20,000 or If ADA < 50, then initial amount = $20,000

« Initial amount is capped at $60,000

* Allocation = Initial amount — [a preceding year’s Title II-A + Title IV-A allocations]
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ED comes up with how much to give per pupil through the funding formula, but ED does
not distinguish how high the poverty rate is for each district. In other words, ED did not
consider whether a district has a 21% poverty rate or a 50% poverty rate in its funding
decision. Based on the actual funding amounts awarded, | find there is no different
treatment of districts with varying levels of poverty, as long as they meet the 20%
threshold.

However, RLIS-eligible school districts do not receive their grant funds directly
from ED. ED awards funds to each state educational agencies administering the RLIS
program, which in turn award subgrants to eligible rural school districts. Unfortunately,
some state education departments do not provide public access to the district-level
allocation data, so | extrapolated the funding amounts for school districts in those states
based on the funding formula available in ED documents.

Congress approves designated amounts for RLIS funding each year, and ED divides
the total amount of approved funding by the total ADA of the districts in the U.S. that are
eligible and have applied for RLIS funding. Then the funding is given to state governments
and each state distributes the funding to a local school district based on its ADA.6

3.4.2 Methodology

While | focused on comparing the mean of each variable, | acknowledge that
variance is also critical to determine whether the differences are meaningful. | am aware

of the importance of accounting for the distribution, so to take that into consideration, | use

6 The total amount of RLIS funding a district receives is calculated as follows: Total amount of RLIS funding
equals per-pupil RLIS funding multiplied by the ADA of a district. For example, the RLIS funding per pupil
(district level) for all states was $23 in 2017. In 2017, Adair, KY district's ADA was 2,389. The RLIS funding
estimated amount is then $23 x 2,389 = $54,947. The actual reported RLIS funding amount was $55,031, so
the estimated amount is 99.9% of the reported amount. According to the reported data, the per-pupil funding
amount in 2017 was $23.04 in Kentucky, which is a very small deviation from the estimation.
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Kolmogorov-Smirnov (K-S) test to formally estimate the densities by comparing two
sample distributions to each other. | chose the K-S test as it can identify patterns that cannot
be distinguished from a Student’s t-test by detecting the variance when the sample mean,
and standard deviation are similar. A similar methodology was utilized by Bacolod et al.
(2021) examining sorting and agglomeration effects among young college graduates.

3.5 What are the recent changes in the REAP policy?

There were two REAP funding eligibility policy changes implemented in 2017 that
affected rural district funding decisions. The changes in school district funding allocation
began in 2018. First, there was a change in locale codes used for rural eligibility as shown
in Table 3.2. ED adopted new locale codes created by the U.S. Census Bureau for their
grant programs. The new locale codes were used as the new rural eligibility requirement
applying for REAP funding. In other words, the federal definitions of rural were changed.
The new locale codes are based on a district’s proximity to an urbanized area (UA’) while
old codes were based on the vicinity of metropolitan statistical areas (MSA#8) or
consolidated metropolitan statistical areas (CMSA?). Table 3.2 summarizes these changes.

| gathered documentation from NCES to find their stated reason for the change in
locale codes. A document from NCES states that the change was implemented due to better
data collection methodology improvement in geocoding technology that is developed in
2015. A notable fact is that only locale code eligibility has changed, and the RLIS-eligible

poverty threshold remains the same at 20% as well as the SRSA-eligible district population

7UA: An urban area consists of 50,000 or more people.

8 MSA: A metropolitan area consists of one or more counties that contain a city of 50,000 or more populations
or contain a UA

9 CMSA: An area that meets the requirements to qualify as an MSA and also has a population of one million
or more.
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size requirement being a district serving fewer than 600 students or a population density of
10 persons per square mile.

Second, when the Every Student Succeeds Act (ESSA) was signed by President
Obama in 2015, and Congress added a new ‘choice of participation’ provision to the REAP
statute to allow rural school districts to choose their preferred program when they qualified
for both RLIS and SRSA. This new ‘dual-eligibility" policy provides flexibility for rural
districts to make their own financial decision in REAP funding process. Prior to 2017, rural
school districts meeting eligibility requirements for both programs had no choice but to
participate in SRSA. With the new dual eligibility provision in place starting in 2018, local
school districts are given an opportunity to choose RLIS or SRSA based on their
preference. In other words, it allows small, poor rural districts to choose the program that
would give more funding to them. If a district chooses to participate in SRSA but the
calculated funding amount from the SRSA funding formula results in $0, the district will
be automatically enrolled to receive RLIS funding. Table 3.3 summarizes the dual-
eligibility criteria.

RLIS funding is designed to help poor rural school districts (that is, the poverty rate
is equal to or higher than 20%). Changing the locale code definition broadens (in this case)
the definition of rural districts, allowing several hundred poor, newly-defined-as-rural
districts to receive additional funding. While this is beneficial for the new recipient
districts, this turns out to be a disadvantage for the districts that were originally receiving
RLIS funds, because the size of the "pot of money" remains the same as the prior year

before the policy change.
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SRSA policy, on the other hand, is designed for small (i.e., ADA<600) rural school
districts. The focus is not on poverty. Less than 40% of SRSA-eligible districts have
poverty rates at or above 20%. Some poor districts are also small in size (these are ‘dual-
eligible’ districts) and starting in 2017, the new dual-eligibility provision allows these

small, poor rural districts to have a choice to apply for RLIS or SRSA funding.

3.6 Analysis
| analyzed how REAP eligibility policy changes bring distribution changes in REAP

funding allocation as well as the observed changes in rural school district’s-demographic
characteristics.

3.6.1 The effects of the new rural eligibility policy

As Figure 3.1 shows, under the new rural eligibility established by new locale codes
(2017 and 2018), the number of school districts classified as ‘RLIS eligible rural’ increased
by 5% compared to the old rural eligibility era (2015 and 2016) while the numbers of school
districts that are categorized as ‘SRSA eligible rural’ decreased slightly (2%). As the
poverty requirement for RLIS and the small ADA requirement for SRSA were not changed,
this result reflects new local codes changing the scope of the areas being defined as rural.

Table 3.4 shows that the socio-demographic characteristics of RLIS rural eligible
school districts are very similar under the old and new rural definitions while SRSA rural
eligible school districts under the new definition have smaller ADA with a less diverse
student population compared to the ones under the old definition. Comparing the per pupil
total revenue of both RLIS and SRSA rural eligible districts, the average amount is
increased by 4-5% under the new definitions. Considering per pupil revenue has increased

about 2-3% every year in the past, this is a modest but not insubstantial increase in real
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terms. Their financial sustainability represented by local revenue raising capacity (the
portion of local revenue generated among the total revenue) stays at the same level (46-
47%) for both RLIS and SRSA rural eligible districts.

Overall, town localities (Census locale codes 32, 33) are quite different from rural
localities (Census locale codes 41, 42, 43) in demographics and financial capacity. In
distant and remote town localities, their districts are larger in size with more schools and
more students, but their per pupil revenue and local revenue-raising capacity are much
lower than in rural localities. A higher the percentage of local revenue-raising capacity may
be indicative of more local financial independence and stability.

Table 3.5 summarizes the differences and similarities across districts with different
Census locale codes. Among all the localities, 'Remote Town' has the lowest total revenue
per pupil, 27% lower than the highest total revenue per pupil for 'Remote Rural' while
'Remote Rural' has less than 20% of the total number of students in 'Remote Town.' Despite
its small size, 'Remote Rural' is the most affluent locality being financially capable of
generating about half of its total revenue.

As Table 3.6 shows, SRSA rural eligible school districts mostly belong to Distant
Rural (42) and Remote Rural (43) localities. Remote Rural (43) has a much smaller ADA
than Rural Fringe (41) and Distant Rural (42). Rural Fringe (41) and Remote Rural (43)
are financially more affluent compared to Distant Rural (42) considering their per pupil
total revenue and local revenue generating capability, even though the poverty rate for
Remote Rural is higher than Distant Rural.

Congress approved the amounts of funds available for REAP on an annual basis.

Under section 5234 of the Elementary and Secondary Education Act (ESEA), the funds are
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distributed equally between the SRSA and RLIS grant programs. In other words, both
programs receive the same total amount of funding as shown in Figure 3.2.

In 2018, the first year of new dual-eligibility districts receiving their choice of
REAP funding as shown in Figure 3.3, 17% of all dual-eligible school districts chose to
participate in the RLIS program while most of the dual-eligible districts chose to receive
the SRSA grant. As the total REAP funding amount in 2017 and 2018 stayed the same (see
Figure 3.2), the newly added number of districts participating in the RLIS program in 2018
led to less average funding amount for each school district participating in the RLIS.

Under the new dual-eligibility policy, the dual-eligible districts show the increases
in their per-pupil total revenue. As summarized in Table 3.7, the districts that chose RLIS
have higher Title 1l Part A funding. The SRSA grant amount for a district is finalized by
the formula that subtracts Title Il Part A funding amount at the end of the calculation before
finalizing the total grant awarded, this formula may have made the districts with higher
Title 1l Part A funding participated in the RLIS program.

On average, RLIS recipient districts in 2018 have a smaller number of students than
the ones in 2017. The dual eligibility policy contributes to this change as 245 districts
among 1,446 dual-eligible districts chose to receive the RLIS grant over the SRSA grant
in 2018. Other demographic characteristics of the recipients such as the size of the district
(i.e., measured by the number of schools within a district), poverty rate, and racial diversity
have not changed substantively from 2017 to 2018.

3.6.2 The new policy changes on the REAP recipient districts

The number of RLIS recipient districts increased significantly by 24% while the

average amount of RLIS grants decreased considerably by 25%. As the total amount of
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RLIS funding is unchanged for 2017 and 2018 ($87,920,000), the funding amount for each
district shrank due to the increased number of RLIS recipients. The average total revenue
per pupil of RLIS recipient districts in 2018 has increased by 8% compared to the average
total revenue of the RLIS recipients in 2017. Considering the average inflation rate of
2.25% between July 2017 and July 2018, the average RLIS recipient districts in 2018 are
modestly more affluent than the RLIS recipients in 2017 based on their total per pupil
revenue. Table 3.8 summarizes these changes across time.

As shown in Table 3.9, SRSA 2018 recipients have lower poverty and smaller
minority population than 2017 recipients while ADA stays at the same level. The per pupil
total revenue of 2018 SRSA recipients has slightly increased by 6% compared to the per
pupil total revenue of 2017 recipients. The number of SRSA recipients slightly decreased
in 2018. One potential explanation is that some dual-eligible districts chose to receive the
RLIS grant instead of the SRSA funding as described in Table 3.7.

As Table 3.10 shows, the districts that lost the RLIS funding in 2018 due to the new
rural eligibility rules are larger in size, have lower total revenue per pupil, and have a higher
minority student population than 2017 RLIS recipients while showing a similar level of the
poverty rate. The districts that are newly qualified for RLIS funding in 2018 benefiting
from the new locale code changes received higher RLIS grant amounts on average than
2017 recipients as they have much higher ADA that affects the RLIS amount calculation
in the formula. The new recipients also have higher per-pupil total revenue than the 2017
recipients while their poverty rate is nearly the same as the 2017 recipients.

The districts that lost the SRSA funding due to the new rural eligibility are much

larger in size, have lower per pupil total revenue, more minority population, and higher

44



poverty rate than the average 2017 RLIS recipients. The new 2018 SRSA recipients
following the new locale code changes also have higher ADA and much lower per-pupil
total revenue than the 2017 SRSA recipients. However, they have a lower proportion of
minority students, and a higher percentage of local revenue raised compared to the 2017
SRSA recipients and the ones that lost SRSA funding in 2018. 55% of the districts that lost
SRSA funding in 2018 received RLIS funding instead as they met the RLIS poverty
requirement (see Table 3.11).

After comparing all the summary statistics tables above, | investigate further to see
if the new changes in district demographic characteristics and financial capacity show any
statistically significant differences in their distributions. | utilize K-S tests to estimate
whether two distributions (i.e., RLIS 2017 recipients vs. RLIS 2018 recipients) have
statistically significant differences.

When comparing RLIS 2017 recipients and RLIS 2018 recipients on their
demographics, the K-S test results show that the two distributions on districts’ ADA have
a statistically significant difference as shown in Figure 3.4. The value in 'Difference’ in the
'‘Combined K-S' category indicates the difference between two group distributions. The p-
value for the '‘Combined K-S' shows whether the difference is statistically significant or
not. In this case, the p-value is 0.000, therefore, the RLIS 2017 recipient group and RLIS
2018 recipient group distributions have a statistically significant difference regarding the
ADA of a district (See Appendix 2.3 for more details of how to interpret the K-S test
results). On the other hand, there is no statistically significant difference in terms of the

poverty rate and the percentage of minority students (see Appendix 2.4 for more details).
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Considering the distributions of district finance (total revenue per pupil, RLIS
funding amount, and local revenue-raising capacity), they all have turned out to show
statistically significant differences from each other after the REAP policy changes as
shown in Figures 3.5-3.7. The new policy allocates lower levels of funds to RLIS recipient
districts due to the increased number of RLIS recipients in 2018. It increases number of
poor rural recipient districts, but the decreased funding amount per district could bring
some challenges to rural schools to improve the quality of their curriculum and student
learning environment.

Comparing 2017 SRSA and 2018 SRSA recipients, the average ADA and the average
SRSA funding amount distributions are very similar with no statistically significant
difference shown by the K-S test (see Appendix 2.4 for details of the graphs). It seems that
the new policy changes continue to maintain small rural districts to have the same level of
financial support through the SRSA grant compared to the old policy. However, as shown
in Figures 3.8-3.11, 2018 SRSA recipient distributions show statistically significant
differences from 2017 SRSA recipients. 2018 SRSA Recipient districts look more affluent
with lower poverty, lower proportion of minority students, higher per-pupil total revenue,
and being financially more capable of raising their own local revenue compared to 2017
SRSA recipients.

Both the new rural eligibility and new dual-eligibility policy changes made more
rural districts shift to receive the RLIS grant. SRSA recipient districts are small, but
relatively more affluent compared to the ones in the old policy era. More years of data and
further investigation will be needed to determine the effect of the new policy changes on

the SRSA grant.

46



3.7 Conclusion

New REAP policy changes increased the number of poor rural districts receiving the
federal funding through the RLIS grant, but the decreased average RLIS funding amount
per district as the total approved REAP funding amount remains the same. The new dual-
eligibility provision allows dual-eligible districts the option of participating in RLIS which
led some districts to receive a higher amount of funding than they would have received from
SRSA participation.

It must be acknowledged that REAP funding is a modest amount, so this program is
not going to increase rural district revenue substantially. However, it is still on the order of
a few tens of thousands of dollars. There are ways that districts can use the funds to make
schools better places without investing in expensive outlays like hiring additional teachers
and building extra classroom buildings. For example, school districts might choose to invest
in professional development programs, or to invest in newer and better textbooks, or they
might choose to increase student support staff which is cheaper than hiring full-time
teachers.

Given that REAP funding is small amount, it is important to find out what types of
education expenditures could have the best-bang-for-buck by conducting additional
research. One could look at the literature to look for prior studies that examine cost-effective
education investments. With my dataset, augmented with more data available in the future,
one could examine which districts experience largest gains in student outcomes and dig into
those districts by collecting more detailed data. We could conduct a survey or use qualitative
methodologies, such as conducting interviews or focus groups to see where and how they

utilized funding to generate positive gains. Further studies with more years of data under
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the new policy are needed to determine how we could provide effective financial support to
rural districts while still allowing autonomous financial decision-making at a local district

level.
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3.8 Tables and Figures

Table 3.1 RLIS and SRSA program eligibility

RLIS

SRSA

Rural
Eligibility

All schools within the district must
have a locale code of 32, 33, 41, 42,
or 43.

All schools within the district must
have a locale code of 41, 42, or 43.

Low Income
Eligibility

20% or more of the children ages 5
to 17 served by the district must be
from families with incomes below
the poverty line.

Not Required

Small Size
Eligibility

Not Required

A district must have a total average
daily attendance (ADA) of fewer
than 600 students or exclusively
serve schools that are in counties
with a population density of fewer
than 10 persons per square mile.

Funding
Limits

No Limits

The maximum amount of funds a
district may receive is $60,000.

Data Source: U.S. Department of Education, Office of Elementary & Secondary Education

website. 2019
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Table 3.2 REAP locale code requirement before and after the policy change

Localit Before the Change After the Change
Y [Code | Name Descriptions Code | Name Descriptions
Territory inside an
An incorporated urban cluster
place or Census- (UC9) that is more
designated place 32 Town: | than 10 miles and
with a population Distant | less than or equal
Small less than 25,000 to 35 miles from an
Town 6 )
Town | and greater than urbanized area
or equal to 2,500 (UA).
and located Territory inside a
outside a CMSA 33 Town: | UC that is more
or MSA. Remote | than 35 miles from
a UA.
Any territory A census-defined
designated as rural territory that
rural by the is less than or equal
Rural, ) :
- Outside Cengus Bureau 41 Ru_ral. to 5 miles from a
MSA outside a CMSA Fringe | UA, aswellasrural
or MSA of a territory that is less
Large or Mid- than or equal to 2.5
size City. miles from a UC.
A census-defined
Any territory _rural territory that
4 is more than 5
designated as .
miles but less than
rural by the .
Rural, .| orequal to 25 miles
Rural . Census Bureau Rural:
8 Inside s 42 ; from a UA, as well
within a CMSA Distant .
MSA as rural territory
or MSA of a X
: that is more than
Large or Mid- .
size City 2.5 miles but less
' than or equal to 10
miles from a UC.
A census-defined
rural territory that
Rural: is more than 25
43 " | miles from a UA
Remote
and also more than
10 miles from a
UC.

Data Source: National Center for Education Statistics (NCES) Education Demographic and
Geographic Estimates (EDGE) program website, 2019.

10 UC: An urban cluster that has at least 2,500 and less than 50,000 people.
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Table 3.3 The criteria for RLIS, SRSA, and Dual-Eligible districts

RLIS SRSA Dual-Eligible
All schools within the | All schools within the | All schools within the
Rural district must have a | district must have a | district must have a
Eligibility | locale code of 32, 33, | locale code of 41, 42, | locale code of 41, 42, or
41, 42, or 43. or 43. 43,
20% or more of the 20% or more of the
Low- children ages 5 to 17 children ages 5 to }7
Income served by the disj[r.ict Not Required served by the dlSj[r.ICt
Eligibility must be from families must be from families
with incomes below with incomes below the
the poverty line. poverty line.
A district must have a | A district must have a
total average daily | total average daily
attendance (ADA) of | attendance (ADA) of
Small fewer than §00 students | fewer than §00 students
Size Not Required or exclusively serve | or exclusively serve
Eligibility schools that are in |schools that are in
counties with a | counties with a
population density of | population density of
fewer than 10 persons | fewer than 10 persons
per square mile. per square mile.
Funding . The maximqm gmount Fpl?owing ‘Fhe fupding
Limits No Limits of funds a district may | limit of their choice of
receive is $60,000. the program.

Data source: U.S. Department of Education, Office of Elementary & Secondary Education

website. 2019
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Table 3.4 REAP rural eligible district characteristics before & after the rural eligibility

change
Variables RLIS RLIS SRSA | SRSA
Old New Old New

Number of Schools 3.5 3.5 3.0 2.7
ADA 1,036 1,064 767 678
Poverty Rate (%) 20.9 20.3 20.0 19.2
Minority (%) 19.8 19.3 18.7 16.5
Total Revenue Per Pupil ($1000) 15.380 | 15.957 | 15.977 | 16.832
Federal Revenue Per Pupil ($1000) 1.094 1.105 1.075 1.080
State Revenue Per Pupil ($1000) 7.217 7.545 7.351 7.805
Local Revenue Per Pupil ($1000) 7.069 7.307 7.552 7.947
Local Revenue Raising Effort (%) 46.0 45.8 47.3 47.2
Total Spending Per Pupil ($1000) 15259 | 15.733 | 15.840| 16.559
Instructional Spending Per Pupil ($1000) 7.501 7.786 7.712 8.130
Observations 14,133 | 14,875 | 11,704 | 11,419

Data source: NCES, SEDA, ED, and State Dept. of Ed. (48 states): FY2015-2018
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Table 3.5 RLIS rural eligible district characteristics under the new rural eligibility by
locale codes

Census Locale Codes
Variables prn: Town: Rgral: R_ural: Rural:
Distant | Remote | Fringe | Distant | Remote
32 33 41 42 43

Number of Schools 54 55 3.6 2.9 2.5

ADA 2,150 | 1,987 | 1,368 796 385

Poverty Rate (%) 21.8 23.8 18.8 19.1 21.2

Minority (%) 25.8 31.3 19.6 15.4 17.6
District Revenue & Spending (per pupil. $1000)

Total Revenue 13.683 | 13.118 | 16.318 | 15.650 | 18.077

Federal Revenue 1.100 1.187 | 0.957 1.037 1.281

State Revenue 7.146 | 6.683| 7.323 7545 | 8.121

Local Revenue 5.437 5.248 | 8.039 7.067 8.675

Local Revenue Raising Effort (%) 39.7 40.0 49.3 45.2 48.0

Total Spending 13.756 | 13.138 | 15.851 | 15.348 | 17.876

Instructional Spending 6.987 | 6.641| 7.969 7.652 | 8.563

Observations 1953 | 1,231 | 2,216 5316 | 3,908

Data source: NCES, SEDA, U.S. Dept. of Ed., and State Dept. of Ed. (48 states): FY2017-
2018

53



Table 3.6 SRSA rural eligible district characteristics under the new rural eligibility by

locale codes (mean)

Census Locale Codes

Variables Rgral: R_ural: Rural:
Fringe Distant Remote
41 42 43
Number of Schools 2.8 2.6 2.4
ADA 997 658 375
Poverty Rate (%) 16.4 18.8 21.2
Minority (%) 17.1 14.8 17.5
District Revenue & Spending (per pupil. $1000)
Total Revenue 17.442 15.833 18.109
Federal Revenue 0.851 1.026 1.281
State Revenue 7.541 7.590 8.130
Local Revenue 9.050 7.217 8.698
Local Revenue Raising Effort (%) 51.9 45.6 48.0
Total Spending 16.912 15.528 17.908
Instructional Spending 8.430 7.728 8.575
Observations 1,677 5,080 3,888

Data source: NCES, SEDA, U.S. Dept. of Ed., and State Dept. of Ed. (48 states): FY2017-

2018
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Table 3.7 Dual eligible district characteristics by choice

Could have Dual RLIS SRSA

Variables been dual eligible Chosen Chosen

(2017) (2018) (2018) (2018)
Number of Schools 2.0 1.9 2.4 1.8
ADA 293 280 399.1 256
Poverty Rate (%) 28.1 28.3 29.8 28.1
Minority (%) 26.3 24.5 35.6 22.2
REAP Total Grant ($) 24,015 21,545 7,496 24,415
Title 11 Part A Funding ($) 21,008 20,205 38,740 16,448

District Revenue & Spending (per pupil. $1000)

Total Revenue 16.553 17.965 17.937 17.970
Federal Revenue 1.384 1.526 1.676 1.496
State Revenue 7.828 8.349 9.166 8.182
Local Revenue 7.341 8.089 7.095 8.292
Local Revenue Raising Effort (%) 40.6 41.6 37.8 42.4
Total Spending 16.367 17.523 17.488 17.530
Instructional Spending 7.873 8.351 8.314 8.358
Observations 1,369 1,446 245 1,201

Data source: NCES, SEDA, ED, and State Dept. of Ed. (48 states): FY2017-2018
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Table 3.8 RLIS recipient district characteristics comparison: 2017 vs. 2018

Variables Before (2017) After (2018)

Number of Schools 5.3 51
ADA 2,002 1,877
Poverty Rate (%) 28.8 29.0
Minority (%) 29.2 30.4
RLIS Total Grant ($) 47,193 35,463
District Revenue & Spending (per pupil. $1000)

Total Revenue 12.677 13.651
Federal Revenue 1.375 1.397
State Revenue 7.011 7.419
Local Revenue 4.291 4.836
Local Revenue Raising Effort (%) 33.1 34.2
Total Spending 12.573 13.436
Instructional Spending 6.478 6.821
Observations 1,747 2,173

Data source: NCES, SEDA, U.S. Dept. of Ed., and State Dept. of Ed. (48 states): FY2017-

2018
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Table 3.9 SRSA recipient school district characteristics comparison (mean): 2017 vs.

2018
Variables Before (2017) After (2018)

Number of Schools 2.1 2.0
ADA 303 294
Poverty Rate (%) 19.0 18.4
Minority (%) 18.0 15.9
SRSA Total Grant ($) 27,267 27,197
District Revenue & Spending (per pupil. $1000)

Total Revenue 17.351 18.380
Federal Revenue 1.077 1.129
State Revenue 7.590 7.781
Local Revenue 8.683 9.469
Local Revenue Raising Effort (%) 46.3 47.7
Total Spending 17.221 18.007
Instructional Spending 8.317 8.661
Observations 3,459 3,398

Data source: NCES, SEDA, ED, and State Dept. of Ed. (48 states): FY2017-2018
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Table 3.10 RLIS recipient district changes due to the new locale code changes

Variables 2_01_7 Received _in 2017, NeW_Iy Received
Recipients | but Lost in 2018 in 2018

Number of Schools 53 7.5 7.9
ADA 2,002 3,366 3,497
Poverty Rate (%) 28.8 29.1 29.0
Minority (%) 29.2 48.2 43.9
RLIS Total Grant ($) 47,193 (2017 ari%l?r?g 67,610
District Revenue & Spending (per pupil. $1000)
Total Revenue 12.677 12.030 13.226
Federal Revenue 1.375 1.390 1.385
State Revenue 7.011 6.944 7.567
Local Revenue 4.291 3.696 4.274
Local Revenue Raising Effort (%) 33.1 30.5 31.5
Total Spending 12.573 12.213 13.233
Instructional Spending 6.478 6.197 6.620
Observations 1,747 76 191

Data source: NCES, SEDA, ED, and State Dept. of Ed. (48 states): FY2017-2018
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Table 3.11 SRSA recipient school district changes due to locale code changes in 2018

Variables m_u@v .Noﬁ Received m_u.m> in 2017 Lost m_um> in mﬂm_ Newly Wmom?ma
Recipients but Lost in 2018 but Received RLIS instead SRSA in 2018
Number of Schools 2.1 2.6 2.6 2.5
ADA 303 657 735 519
Poverty Rate (%) 19.0 23.6 29.9 20.1
Minority (%) 18.0 35.8 41.1 13.7
SRSA Total Grant ($) 27,267 (2017 me_%%w 13,376 37,493
Title 11 Part A Funding ($) 18,359 2,916 57,500 32,459
District Revenue & Spending (per pupil. $1000)
Total Revenue 17.351 14.697 14.628 14.312
Federal Revenue 1.077 1.156 1.506 1.033
State Revenue 7.590 6.590 7.058 5.521
Local Revenue 8.683 6.952 6.065 7.759
Local Revenue Raising Effort (%) 46.3 41.2 36.0 53.1
Total Spending 17.221 15.022 14.685 13.103
Instructional Spending 8.317 6.977 6.716 6.676
Observations 3,459 80 44 11

Data source: NCES, SEDA, ED, and State Dept. of Ed. (48 states): FY2017-2018
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Figure 3.1 Comparison of school districts eligible for under RLIS rural and SRSA rural
definitions before (2015, 2016) and after (2017, 2018) policy change
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Data source: NCES, SEDA, ED, and State Dept. of Ed. (48 states): FY2015-2018
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Figure 3.2 Annual REAP funding appropriation trend
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Figure 3.3 Final Choice of Dual Eligible Districts: RLIS or SRSA
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Figure 3.4 RLIS Recipient Districts ADA Comparison: 2017 vs. 2018
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Figure 3.5 RLIS Recipients District Total Revenue Comparison: 2017 vs. 2018
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Figure 3.6 RLIS Recipients RLIS Funding Amount Comparison: 2017 vs. 2018
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Figure 3.7 RLIS Recipients Local Revenue Raising Capability Comparison: 2017 vs.

2018
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Figure 3.8 SRSA Recipients District Poverty Rate Comparison: 2017 vs. 2018
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Figure 3.9 SRSA Recipients District Minority Rate Comparison: 2017 vs. 2018
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Figure 3.10 SRSA Recipients Total Revenue Per Pupil Comparison: 2017 vs. 2018
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SRSA 2017 recipients

Figure 3.11 SRSA Recipients Local Revenue Raising Effort Comparison: 2017 vs. 2018
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CHAPTER 4. DESCRIPTIVE REVIEW OF RURAL POLICY CHANGES ON STUDENT
ACHIEVEMENT GAPS BETWEEN RURAL AND NON-RURAL SCHOOL DISTRICTS, AND WITHIN
RURAL

4.1 Introduction

Rural education finance policy is not as widely studied as urban education. In many
instances, researchers often utilized large administrative datasets from urban schools such
as New York City, Los Angeles, Chicago, and Miami-Dade County taking advantage of
data availability and greater sample size (De Gregorio et al., 2002; Dhaliwal et al., 2022;
Hansen et al., 2016; Strunk et al., 2016; Leos-Urbel et al., 2013; Zabel, 2008; Aaronson et
al., 2007; Jacob, 2005; Cullen et al., 2005).

Recently, there has been increased interest in rural education research, but many
researchers studied area-specific programs or state-level policies. Some researchers
investigated staffing/administrative issues (teacher turnovers in rural schools in Georgia
(Williams et al. (2021)), staffing rural schools in California (Goldhaber et al.(2020)), hiring
principals in rural schools in Wisconsin (Yang et al. (2021)) while others examine state
policies related to school finance (property tax policy on rural district revenue in Kentucky
(Combs and Foster (2021)), operating cost differences in rural Schools in Vermont (Kolbe
et al. (2020)), funding reduction on rural student outcomes in Kansas (Rauscher, 2020)).
However, there have been few recent studies to understand the broad overview of rural
education with a nationwide dataset (Nguyen (2020) examines teacher attrition in urban
and rural schools is an exception). To my knowledge, there are few studies looking at
student outcomes focused on rural school districts in the U.S. on a national scale.

This study attempts to fill the gap in the field of rural education research by analyzing

the recent Rural Education Achievement Program (REAP) eligibility policy changes and
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historical trends of student academic outcomes using a national dataset. REAP is a major
federal rural funding initiative established in 2002 to provide systemic, federal financial
support to rural school districts in the U.S. The focus of the analysis will be on describing
recent REAP funding eligibility changes and student academic achievement gap trends
between rural and non-rural districts as well as the differences within rural districts.

| compare district-level academic performance on the NAEP tests in English
language arts (ELA) and mathematics (math) in 2017 and 2019. In 2018, a change in the
REAP funding eligibility policy expanded the number of districts and schools categorized
as rural and thus eligible for receiving additional funds. | observe that poor rural districts
experience test score increases in 2019, and the poorest districts show the largest gains.
This study contributes to the existing literature by providing a descriptive analysis of
federal rural finance policy changes that have not been studied yet.
4.2 Data

For this study, | created a school district-level, a national dataset for school years
from 2011 to 2019. | assembled data from four different sources: (1) the Common Core
Database (CCD) on the National Center for Education Statistics (NCES), (2) the U.S.
Census Bureau, (3) the Stanford Education Data Archive (SEDA), and (4) the U.S.
Department of Education (ED), Office of Elementary & Secondary Education (OESE).

First, I collected school district level data from the CCD on the NCES: demographic
data from ‘Local Education Agency (School District) Universe Survey Data’, school
finance data including detailed categories of revenue sources and expenditure from ‘Local
Education Agency (School District) Finance Survey (F33) Data’, and geographic data from

the ‘Education Demographic and Geographic Estimates (EDGE) program.” Second, I
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added the Small Area Income and Poverty Estimates (SAIPE) data from the U.S. Census
Bureau as a school district poverty measure. Third, additional demographic, and
socioeconomic data as well as student academic outcome data (i.e., the National
Assessment of Educational Progress (NAEP) scores for English Language Arts (ELA) and
mathematics) from the SEDA were merged. Lastly, | completed the national dataset by
assembling the REAP funding eligibility data and district locality information from ED,
Office of Elementary & Secondary Education as well as each state Department of
Education where the data is available.

School districts in Alaska, Hawaii, and special school districts such as juvenile
schools and military base school districts have been excluded from the dataset. In addition,
to remove the outlying school districts with unusually high poverty rates, most American
Indian (Al) school districts are excluded from the analysis if they have fifty percent or more
Al students enrolled and/or receive more than $40,000 from Indian Education formula
grant under Title VI in the previous fiscal year. The school districts with no record of the
NAEP scores were removed as well.

4.3 What are new REAP policy changes?

There are two recent REAP funding eligibility policy changes in 2017 that affected
rural district funding allocation starting in 2018. First, there was a rural definition change
in rural eligibility for REAP funding as ED applied new locale codes for which school
district localities would belong to rural. In other words, the federal rural definitions in the

REAP eligibility were changed. Table 4.1 summarizes this definition change.!!

11 The table is reproduced from Oh (2023).
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Second, a new ‘choice of participation’ provision was added to REAP policy statute
allowing school districts to choose their preferred program when they qualify for both
Rural Low-Income Schools Program (RLIS) and the Small, Rural School Achievement
Program (SRSA), the two rural financial grant options under the REAP initiative. This new
‘dual-eligibility’ policy provides more independence and flexibility for school districts to
make their own financial decision. Under the old policy, when rural school districts met
the eligibility for both programs, they had to participate in SRSA. However, with the new
dual eligibility being introduced, local school districts can choose the program that would
provide more funding to them. Table 4.2 summarizes the new dual-eligibility criteria along
with criteria for RLIS and SRSA.12

These new eligibility policy changes affect district funding status on whether a
district would receive or lose the REAP funding as well as how much REAP funding a
district would receive depending on their choice when it is an option. In the next section, |
will describe an interesting relationship between REAP funds being reallocated with the
REAP policy changes and changes in student achievement gap trends between rural and
non-rural school districts. .

4.4  Analysis

In this study, the NAEP scores for ELA (often referred to as 'reading’) and math
will be used as student academic outcomes. ELA and math assessments are administered
every two years in grades 4 and 8. Since the NAEP tests are conducted every other year,

the NAEP scores in years 2011, 2013, 2015, 2017, and 2019 will be examined.13 | am

12 The table is reproduced from Oh (2023).
13 1t should be noted that the next NAEP test administration after 2019 occurred in 2022, due to COVID.
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specifically interested in describing the changes in the existing achievement gap trends (1)
between rural and non-rural school districts and (2) within rural school districts.

As the NAEP assessments are performed between January and March of the test
year, looking at the NAEP scores in 2019 will be appropriate in relation to the changes in
REAP funding distributed to school districts in 2018

The standard deviations of NAEP test scores will be used as an outcome measure.
They are generated in comparison to the national NAEP average score, which is equal to
‘0’ on this metric. For example, if a district has a standard deviation of -0.1 recorded as its
ELA score, it means the district’s average ELA score is 10% of one standard deviation
lower than the national ELA average score.

4.4.1 District achievement gaps between rural and non-rural school districts

4.4.1.1 Overall score trends: Rural vs. Non-rural school districts

Both ELA and math score trends in Figure 4.1 shows that non-rural districts
performed better maintaining their scores above the national average (except math scores
in 2015) while their rural counterparts performed below the national average. Between
2017 and 2019, there were no substantive changes in the gap in test scores across rural and
non-rural districts. ELA scores remained relatively stable. Both sets of districts
experienced very small declines (about 0.6% of one standard deviation). Overall, math
scores improved for both rural and non-rural districts by about 3-4% of one standard
deviation. There are two trends worth noting. First, especially for math, test scores had
been increasing steadily at least since 2015. Second, it appears that there was very little
observable change in the trend of academic performance in 2019. However, when dividing

rural and non-rural school districts into two groups by the poverty eligibility threshold for
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the RLIS funding (i.e., one group is the districts with a poverty rate of 20% or more, and

the other is the districts with a poverty rate less than 20%), the score trends look

considerably different, especially among districts with the poverty rate above 20%.
4.4.1.2 ELA and math score trends by poverty eligibility threshold of 20%

First, contrary to Figure 4.1, academic performance for these districts seems to be
decreasing from 2013 to 2017, for both ELA and math. Second, as seen in Figure 4.2, rural
school districts outperformed non-rural ones for both ELA and math among the districts
with a poverty rate above 20%.

For rural districts within this poverty group, the ELA scores increased moderately
by about 2.6% of one standard deviation while the math scores increased significantly by
about 9% of one standard deviation. However, even with this visible increase for rural
districts, the ELA score gap between rural and non-rural only increased by 1% of one
standard deviation while the math score gap actually shrank by 3.6% of one standard
deviation because non-rural districts also improved their performance for both subjects,
especially for math (12.6% of one standard deviation).

Among relatively affluent districts (with a poverty rate of less than 20%), non-rural
districts perform better than rural districts in both ELA and math as shown in Figure 4.2.
However, in this lower poverty group, rural districts perform better than the national
average for both subjects, which is distinctively different from the overall trend where rural
districts perform below the national average for both ELA and math. The achievement gaps
between rural and non-rural have not changed visibly between 2017 and 2019, only
revealing less than 1% of one standard deviation change, while the gap decreased for ELA

but increased for math. The descriptive analysis in Figures 4.1 to 4.2 reveals that looking
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at the score trends between rural and non-rural districts by grouping them with different
poverty level yields new insight that was otherwise hidden in the overall trend.

In the next section, | will investigate the performance trends by focusing on the
achievement gaps within rural. For more in-depth analysis, | will divide all rural school
districts (1) by poverty level (two different grouping: by quartiles and by RLIS eligible
poverty threshold), (2) by locality, and within each locality by poverty threshold, and (3)
by funding status change (i.e., the district that newly funded vs. the districts that lost their
funding due to REAP policy changes), and (4) by minority student concentration.

First, | will divide rural districts into quartiles by poverty rate to see whether poorer
or richer districts show different trends. In addition, I will split rural districts into two
groups by RLIS funding eligible poverty threshold (20%) to see if RLIS-eligible districts
that are qualified to receive funding show any changes in their score trends in 2019. I will
also review the score trends of only the districts that are qualified to receive the funding by
their poverty level dividing them into quartiles.

Second, I will describe the score trends within rural by localities in relation to RLIS
policy definition change (i.e., newly implemented locale codes that define which school
districts belong to rural). Then, I will look at the trend within each locality by poverty
threshold (20%). A separate analysis by district size eligibility for SRSA funding (i.e.,
ADA of fewer than 600 students or a population density of fewer than 10 persons per square
mile) was not conducted due to a small sample size of SRSA-eligible districts with NAEP
scores being available.

Third, I will review the score trends between rural districts that received the funding

after new REAP policy changes (i.e., rural definition (locale code) change and dual-
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eligibility provision) and the districts that lost REAP funding as a result of the new rural
definition change.

Lastly, as rural America is often portrayed as comprised of majority white
populations, REAP policy might be viewed as mainly benefitting white students more than
other minority students. To explore the score trends regarding this ethnicity issue, | will
explore whether rural school districts with different levels of racial diversity show distinct

trends for their academic outcomes between 2017 and 2019.

4.4.2 District achievement gaps within rural
4.42.1 ELA and math score trend by poverty level (by quartiles)

First, | examine if rural districts with different levels of poverty show unique score
trends, especially looking for any notable changes between 2017 and 2019. For this
analysis, all newly defined RLIS rural school districts are divided into quartiles by their
poverty rates to see whether poorer or richer districts show any difference in their trends.

In Figure 4.4, both ELA and math score trends show that rural districts with the
lowest poverty level (1st Quartile (Q1) with the average poverty rate being 10%) achieved
well above the national average, about 20~30% of one standard deviation higher than the
national average throughout the years. Then it was followed by school districts in Q2 (2nd
lowest (or lower poverty) with the average poverty rate being 17.7%) performed at the
level around the national average. On the other hand, all the other school districts that
belong to Q3 (school districts with 2nd highest poverty (or higher poverty) with their
average poverty rate being 24.4%) and Q4 (the highest poverty school districts with the
average poverty rate being 35.1%) performed below the national average. Specifically, it

is notable that school districts in Q4 performed significantly below the national average
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throughout the years having 20~40% of one standard deviation lower than the national
average.

However, when focusing on the changes between 2017 and 2019, the change in
performance for districts in each quartile is quite different from the test score level
described above. For the ELA score trend, the Q1 district score decreased by 3.7% of one
standard deviation, and the Q2 district score decreased by about 1% of one standard
deviation. In contrast, Q3 and Q4 districts increased their scores by 2.5% and 5% of one
standard deviation, respectively. As a result, the achievement gap between Q1 and Q4
decreased significantly, by about 9% of one standard deviation.

For math, the changes are more pronounced. Q1 math score is reduced by a little
less than 1% of one standard deviation when math scores in all the other quartiles (Q2, Q3,
and Q4) increased; Q2 and Q3 have a moderate increase of 2.5% and 4.6% of one standard
deviation, respectively while Q4 score jumped by 14.1% of one standard deviation showing
that the poorest rural districts improved their academic outcomes most drastically.

Consequently, the gap between Q1 and Q4 is reduced by 15% of one standard deviation.

4.4.2.2 ELA and math score trends by poverty eligibility threshold of 20%

Within rural, 1 will review the trends to see if different score trends exist between

the districts that meet the poverty criteria to receive RLIS funding and the ones that do not
meet the poverty requirement. For the analysis, | split rural districts into two groups by
RLIS funding eligible poverty threshold (20%) to see if RLIS-eligible districts that are
qualified to receive funding show any differences in their score trends since the new rural

definition policy was implemented after 2017.
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Unsurprisingly, districts below the RLIS poverty threshold (that are relatively
affluent) performed better, on average 30~35% of one standard deviation higher than the
poorer districts with poverty rate above 20%. When looking at the change between 2017
and 2019, in Figures 4.5, ELA scores of the districts with a poverty rate higher than 20%
increased by 2.6% of one standard deviation while the districts with a poverty rate below
20% decreased by 2.4% of one standard deviation resulting in an academic gap reduction
of about 5% of one standard deviation. For math scores, the change is more dramatic. The
math scores of the districts with a poverty rate of over 20% increased by 9% of one standard
deviation while the scores of the districts with a poverty rate below 20% stayed nearly the
same, leading to a gap reduction of 9% of one standard deviation.14

4.4.2.3 ELA and math score trend by poverty level (by quantiles) within
RLIS funding qualified districts

With the trend above in mind, now I will look at the score trends of only the districts
that are qualified to receive the funding by their poverty level dividing them into quartiles.15
All the rural districts included in this analysis have a poverty rate above 20%. To further
investigate if all RLIS-eligible districts with different degrees of poverty would display
different trends, I divided all eligible districts into quartiles. The mean poverty rate for each
quartile is as follows: Q1=21.8%, Q2=25.5%, Q3=30%, Q4=39.2%.

For both ELA and math scores, all RLIS funding-eligible districts perform lower

than the national average. As seen in Figures 46, the lowest poverty districts (Q1) perform

14 Clearly, caution is warranted in attempting to link these test score improvements to REAP funding. Beyond
the fact that the figures are descriptive analysis, the magnitude of the increase seems too large to attribute to
the modest increase in funding districts would experience. See Oh (2023) for an in-depth description of REAP
funding.

15 It is worth emphasizing the differences between Figures 4.4 and Figures 4.6. While Figures 4.4 include all
rural districts, Figures 4.6 only include rural districts that receive REAP funding due to their high poverty
status. As such, the poverty quartile cut-points are different across the two sets of figures.
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moderately lower than the national average. The average scores of all the other districts are
lower than Q1 followed by their poverty level (i.e., Q2, Q3, and Q4 in order). The rural
districts with the highest poverty (Q4) have the lowest scores that are significantly lower
(20% of one standard deviation lower) than Q1.

When looking at ELA score changes between 2017 and 2019, the notable trend is
that the highest poverty districts (Q4) increased scores by 5.5% of one standard deviation.
This is a large gain compared to all other districts as Q1 and Q2 have a small increase of
1.7% and 0.9% of one standard deviation, respectively and Q3 has a modest increase of
2.7% of one standard deviation. As a result, the gap between Q1 and Q4 decreased by 4%
of one standard deviation.

For math scores, all districts (Q1~Q4) have greatly improved their scores in 2019
compared to 2017. Especially, Q3 and Q4 (high poverty districts) show incredible progress
of 10% and 16% of one standard deviation increase in order. The large gain by Q4 made
the gap between Q1 and Q4 shrink by 10% of one standard deviation.

Perhaps most important point is that all districts experienced academic gains, but
the gains were inversely related to the poverty status of the districts: the most
disadvantaged districts showed the largest improvements in their test scores in both ELA
and math, between 2017 and 2019. This is especially noteworthy because test scores were
trending downward in both subjects across all poor rural districts before 2019, and
especially in math, the decline was steeper for poorer (Q3 and Q4) districts.

It is worth emphasizing again the purpose of this study is to closely observe the

current trends (in this case, academic outcome changes) through descriptive analysis with
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the potential of providing a good foundation or starting point for future research that might
be done in a manner of causal analysis.

4.42.4 ELA and math score trends by locality within RLIS defined Rural
I will look at the score trends within rural districts that are RLIS funding eligible by
localities in relation to RLIS definition change (i.e., newly implemented locale codes that
define which school districts belong to rural).

Exploring ELA and math score trends through the lens of locality reveals that each
locality shows a different level of academic outcomes with small to moderate degrees of
dynamic changes.

| specifically take a close look at the data focused on comparing their scores in the
most recent years between 2017 and 2019 as a new rural definition change in RLIS
eligibility policy was implemented in 2018. For ELA scores, Rural Fringe (41) and Remote
Rural (43) experienced score declines by a moderate degree, around 2% of one standard
deviation while Remote Town (33) had a moderate increase (2% of one standard
deviation). Distant Town (32) and Distant Rural (42) localities stayed around the same
level. On the other hand, math score trends painted different pictures in terms of locality.
Distant Town (32) and Distant Rural (42) had a big increase of around 4% of one standard
deviation while Remote Town (33) and Rural Fringe (41) had a small to moderate level of
increase (2-3% of one standard deviation). The only locality where their scores decreased
by 2% of one standard deviation was Remote Rural (43). The graphs by locality in Figure
4.7 indicate academic outcomes differ in rural school districts in diverse localities, but they
did not reveal whether poverty level also plays a distinct role in the analysis by locality yet.

In the next section, | will specifically look into the score changes between 2017 and 2019
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by locality considering their poverty rate by dividing groups at the poverty threshold (20%)
for RLIS funding.

4.42.5 ELA and math score trends by locality by poverty threshold of
20% within RLIS defined Rural

In Figures 4.8-4.12, in all localities, the districts with a poverty rate below 20%
performed above or right around the national average while the districts with a poverty rate
above 20% consistently performed at least 10-20% of one standard deviation lower than
the national average. However, in 2019, all the districts with a poverty rate of 20% or more
increased their scores for both ELA and math: the increase for ELA was rather small to a
moderate amount compared to math displaying a remarkable increase of 7%~12% of one
standard deviation.

The achievement gaps between these two different poverty groups all decreased
except for Remote Rural (43) locality showing its gap being widened for ELA and stayed
the same for math. The figures reveal that the test score improvements in these poor rural
districts were broadly observed across different localities.

4.4.2.6 ELA and math score trend: Newly funded (2018) vs. Lost funding
(2018)

Lastly, I will review the score trends between rural districts that received the funding
after new REAP policy changes (i.e., rural definition (locale code) change and dual-
eligibility provision) and the districts that lost REAP funding as a result of the new rural
definition change.

In Figures 4.13, the ELA scores of newly funded rural districts had a modest increase
of 2.2% of one standard deviation while the districts that lost funding stayed at the same

level (increased by 0.2% of one standard deviation); therefore, the gap between the two

83



groups decreased by 2% of one standard deviation. Compared to this modest change in
ELA scores, the math scores in newly funded rural school districts soared by 9.4% of one
standard deviation. As the districts that lost funding also moderately increased by 3.1% of
one standard deviation, therefore, the gap between the two groups visibly decreased by a
large amount (6.3% of one standard deviation).16

4.4.3 District achievement gaps and minority students within rural

A commonly held notion is that rural America is mostly white with little racial
diversity, unlike their non-rural (especially, urban) counterparts (Lichter, 2012). To explore
this perception, | look at the trends by minority student concentration (%) to see if rural
school districts with different levels of minority population (%) show different trends for
their academic outcomes between 2017 and 2019. First, it is important to note that many
rural districts contain ethnically diverse populations. Dividing rural districts into quartiles
for percent minority, the cut-points for Q1 to Q4 are 6%, 18%, and 43%.

For both ELA and math score trends, in Figure 4.14, the districts with the highest
minority population (Q4) perform significantly lower than the national average as well as
districts with fewer minority students (Q1~Q3). As we observed in other trends, ELA
scores had subtle changes in all quartiles, and the gap between Q1 and Q4 remained
unchanged. However, the changes are much more visible in the math score trend,
specifically for Q3 and Q4, two high minority districts in the dataset. While low minority
districts (Q1 and Q2) experienced modest math score increases (by 1-2% of one standard

deviation) in 2019, high minority districts (Q3 and Q4) experienced much higher score

16 Again, the small increase in test scores for districts that lost funding is puzzling. It may be that there was
a national trend toward increasing achievement in ELA and math.
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increases: Q3 being boosted by 10% of one standard deviation and Q4 by 17% of one
standard deviation increase.

The figures demonstrate that the test score increases observed in rural districts in
2019 were not isolated only to districts with majority white student populations. In fact,
the largest gains were seen in districts that were most heavily populated by minority
students.

4.5 Conclusion

Through detailed descriptive analyses, this study shows that student academic
achievement (ELA and math scores) trends conditional on the state of the rural district in
their poverty levels, localities, or minority populations can reflect a complex set of changes
observed before and after the REAP policy changes. Simply comparing rural and non-rural
districts in aggregate can obscure the valuable information about diverse rural districts.

It is straightforward to demonstrate that the REAP funding change allocated more
funding to rural districts and funds flowed to larger numbers of traditionally disadvantaged
students. As shown in Table 4.3, new REAP rural policy changes led to an increased
number of rural districts receiving the funding in 2018. The funding supports more
minority students and students in poverty status in rural districts. The RLIS funding amount
for each school district is small to moderate (Oh, 2023). However, it still affects 2% of the
U.S. student population and 3% of all poor, minority students. If we describe the results
within rural districts, the difference is even bigger, with funding distributed to districts that
contain 8% of all rural students, 11% of all rural students in poverty status, and 15% of all

rural minority students.
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This study reveals that student academic outcomes trends differ between rural and
non-rural districts. Overall, non-rural districts perform better than rural districts. However,
by analyzing these two groups by poverty level, rural districts actually do better than non-
rural districts among high-poverty districts. Specifically, this paper shows that the
achievement gap trends show interesting patterns which occurred simultaneously with
REAP policy changes. Schools receiving additional funding from the program exhibited
positive improvements in student test scores, especially for disadvantaged school districts
with high poverty and high minority. The analysis by locale codes that newly defined who
belong to rural reveals that different localities show various levels of student outcomes that
could be further investigated in the future.

The purpose of this study is not to find a causal connection between REAP policy
and rural academic outcomes but to review the achievement gap trends of rural districts in
a descriptive manner, before and after the change of the new rural funding eligibility. This
analysis provides a more nuanced picture of rural districts so that future studies can look

for the causal effect of REAP policy changes on rural districts.
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4.6 Tables and Figures

Table 4.1 REAP rural eligibility associated with locale codes before and after the policy
change

i Before the Change After the Change
Locality Code | Name Descriptions  |Code| Name Descriptions
An incorporated Territory inside an urban
place or Census- cluster (UC'®) that is more
designated place 30 Town: [than 10 miles and less
small with a population wantﬂmnorawaup35nﬂms
Town 6 Town less than 25,000 from an urbanized area
and greater than or (UA%),
equal to 2,500 and Town: |Termitory inside a UC that
located outsidea | 33 |"®Y™ lis more than 35 miles
CMSALY or MSAl8. Remote from a UA.
Any territory A census-defined rural
designated as rural territory that is less than or
Rural, |by the Census Rural: equal to 5 miles from a
7 |Outside [Bureau outside a 41 Fringé UA, as well as rural
MSA |CMSA or MSA of a territory that is less than or
Large or Mid-size equal to 2.5 miles from a
City. UC.
A census-defined rural
Any territory territory that is more than
designated as rural 5 miles but less than or
Rural Rural, |by the Census Rural: equal to 25 miles from a
8 |Inside |Bureau within a 42 Distaﬁt UA, as well as rural
MSA |CMSA or MSA of a territory that is more than
Large or Mid-size 2.5 miles but less than or
City. equal to 10 miles from a
UC.
A census-defined rural
Rural: terﬁtgrythatisrnorethan
43 " 125 miles from a UA and
Remote .
also more than 10 miles
from a UC.

17 CMSA: An area that meets the requirements to qualify as an MSA and also has a population of one million
or more.

I8 MSA: A metropolitan area consists of one or more counties that contain a city of 50,000 or more
populations or contain a UA

19 UC: An urban cluster that has at least 2,500 and less than 50,000 people.

20 UA: An urban area consists of 50,000 or more people.
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Table 4.2 RLIS, SRSA, and Dual-Eligible district eligibility criteria

RLIS SRSA Dual-Eligible
All schools within the | All schools within the | All schools within the
Rural district must have a | district must have a | district must have a
Eligibility | locale code of 32, 33, | locale code of 41, 42, | locale code of 41, 42, or
41, 42, or 43. or 43. 43,
20% or more of the 20% or more of the
Low- children ages 5 to 17 children ages 5 to }7
Income served by the disj[r.ict Not Required served by the dlSj[r.ICt
Eligibility must be from families must be from families
with incomes below with incomes below the
the poverty line. poverty line.
A district must have a | A district must have a
total average daily | total average daily
attendance (ADA) of | attendance (ADA) of
Small fewer than §00 students | fewer than §00 students
Size Not Required or exclusively serve | or exclusively serve
Eligibility schools that are in |schools that are in
counties with a | counties with a
population density of | population density of
fewer than 10 persons | fewer than 10 persons
per square mile. per square mile.
Funding . The maximqm gmount Fpl?owing ‘Fhe fupding
Limits No Limits of funds a district may | limit of their choice of
receive is $60,000. the program.

Data source: U.S. Department of Education, Office of Elementary & Secondary Education

website. 2019

88




Table 4.3 The summary of new rural policy changes on school districts in 2018

districts

Variables Districts that newly | Districts that newly Net Change REAP \M_?MU___MH_%G
get funding (A) lose funding (B) (A-B) rural districts g
non-rural)
Total Gain Total Loss Total Net Gain
Total funding ($) $13,270,393 $5,980,857 $7,289,536 gained
gained or lost (RLIS: $12,857,970 | (RLIS: $4,839,205 | (RLIS: gained $8,018,765
SRSA: $412,423) SRSA: $1,141,652) SRSA: lost $729,229)

Total number of

S 346,293 139,001 207,292 2,351,875 13,976,297
minority students
Total number of
students in the 186,887 75,557 111,330 1,743,246 6,171,286
poverty status
Total number of 717,382 291,340 426,042 8,855,328 33,375,390
students
it 1,536 633 903 21,964 61,149
schools
Total number of 202 97 105 4,655 7,550

Data source: NCES, U.S. Census Bureau, SEDA, OESE at the U.S. Department of Education, 2018

89




Figure 4.1 ELA and math score trend: rural vs. non-rural school districts
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Figure 4.2 ELA and math score trends among districts with a poverty rate above 20%
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Figure 4.3 ELA and math score trends among districts with a poverty rate below 20%

ELA Score Trend: Rural vs. Non-rural
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Figure 4.4 ELA and math score trends by poverty level within rural districts
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Figure 4.5 ELA and math score trend by poverty level (poverty threshold 20%)
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Figure 4.6 ELA and math score trends by poverty level within RLIS-eligible districts
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Figure 4.7 ELA and math score trends by locality within rural
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Figure 4.8 ELA and math scores trends in Distant Town (32) locality
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Figure 4.9 ELA and math scores trends in Remote Town (33) locality
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Figure 4.10 ELA and math scores trends in Rural Fringe (41) locality
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Figure 4.11 ELA and math scores trends in Distant Rural (42) locality
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Figure 4.12 ELA and math scores trends in Remote Rural (43) locality
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Figure 4.13 ELA and math score trends: newly funded (2018) vs. lost funding (2018)
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Figure 4.14 ELA and math score trends by minority student population within rural
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CHAPTER 5. CONCLUSION

In my three descriptive studies, | attempt to provide a descriptive overview of rural
education, specifically focused on federal rural funding policy changes in REAP grant
program. The first paper centers on a fundamental question of how rural is defined. |
compare rural and non-rural districts using two different federal definitions of 'rural’ (the
narrow and the broad definitions) used in REAP. In this study, | demonstrate that different
rural definitions are associated with what a ‘representative rural school district’ looks like
with diverse demographic/socio-economic characteristics and different levels of financial
capability across the states depending on which definition is utilized.

The second paper explores how rural district funding level changes depending on
which definition is applied and which localities are highlighted. | demonstrate that the new
REAP policy changes increased the number of poor rural districts receiving financial grants
and allowed school districts to make more autonomous financial decisions at a local level.

Lastly, the third paper illustrates how new REAP policy change implementation
could possibly be associated with student achievement historical trends between rural and
non-rural school districts and the variations within rural districts by their poverty level,
locale codes, and minority concentration. The study shows that notable changes in student
test scores are observed in the trend aligning with the REAP funding policy changes. While
non-rural districts have higher test scores than rural districts in general, rural districts with
a disadvantaged student population (high poverty, high minority) exhibit significant
improvement in their academic outcomes coinciding with the policy changes.

There are many unexplored questions remaining that require further investigation

for future research in rural education. As new REAP policy changes were implemented in
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2018, more years of district funding amount and eligibility data are needed to document
the financial support system for rural districts. A more comprehensive, systemic tracking
of REAP district funding status (funding eligibility and actual amount) at the state level as
well as federal level may help improve the access to more informed data for researchers.
My analysis finds that different localities defined by locale codes show diverse levels of
student achievement that could be further explored.

As Loeb et al. (2017) stated, descriptive analysis in these studies provides an
outlook on the general landscape of a population of interests (i.e., rural school districts)
and reveals hidden patterns in rural student academic outcomes in large-scale datasets.
Since descriptive analysis can be an effective instrument to communicate with a broader
audience, not only aiming for researchers but also teachers, administrators, and
policymakers, practitioners who are not familiar with advanced econometric
methodologies could find descriptive studies interesting and easy to understand. | hope the
findings from my descriptive studies could provide a groundwork for future research in

rural education to find the causal impact of REAP policy changes on rural school districts.
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APPENDIX 1.1 U.S. CENSUS BUREAU CITY LOCALITY DISTRICT CHARACTERISTICS

Variables Large City (11) Midsize City (12) Small City (13)
Mean | Median | SD Mean | Median | SD Mean | Median | SD

District student/teacher/staff characteristic
Number of schools within a district 53.82 23.00 76.72 33.72 33.00 19.92 16.54 14.00 10.78
Number of students (1000) 33.6 16.6 50.64 19.7 19.9 1177 9.2 7.4 7.15
Number of full-time teachers (1000) 1.885 0.794 2.70 1.178 1.076 0.82 0.554 0.464 0.44
Number of resource staff (1000) 0.214 0.083 0.39 0.159 0.106 0.20 0.071 0.042 0.10
Number of admin. staff (1000) 1.297 0.602 1.78 0.795 0.675 0.65 0.365 0.289 0.32
District demographic/socioeconomic characteristics
Free and Reduced Lunch (%) 0.63 0.69 0.24 0.59 0.62 0.22 0.56 0.58 0.21
Poverty rate (%) 0.24 0.24 0.12 0.22 0.21 0.11 0.22 0.21 0.10
Minority*(%) 0.64 0.68 0.26 0.56 0.57 0.25 0.41 0.36 0.26
Education attainmentt (%) 0.29 0.27 0.15 0.31 0.27 0.15 0.29 0.25 0.14
Unemployment rate? (%) 0.09 0.08 0.03 0.09 0.08 0.03 0.09 0.08 0.03
Median house income ($1000) 59.868 54.392 23.22 59.141 53.048 21.13 53.594 49.012 18.75
District Finance
Revenue per pupil ($1000)
Total revenue 13.456 12.196 5.15 13.459 12.475 4.37 14.309 13.111 4.55
Federal revenue 1.620 1.348 1.41 1.384 1.262 0.73 1.320 1.178 0.74
State revenue 6.041 5.335 3.69 6.372 5.794 3.27 6.678 6.172 3.27
Local revenue 5.795 4.854 4.10 5.703 4.720 3.86 6.312 5.299 3.93
Title I revenue 0.411 0.313 0.38 0.366 0.302 0.28 0.354 0.290 0.28
State formula assistance revenue 4.652 4.325 2.70 4577 4.456 2.50 4.698 4.568 2.62
Spending per pupil ($1000)
Total spending 13.545 12.276 5.07 13.537 12.483 4.52 14.336 13.121 4.72
Instructional spending 6.361 6.095 1.67 6.853 6.416 1.98 7.411 6.799 2.31
Transportation spending 0.381 0.277 0.31 0.418 0.348 0.32 0.467 0.402 0.32

* Minority=Hispanic, Black, Native American students.
+ Bachelor’s Degree or higher for 25 and older. ® for 16 and older.
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APPENDIX 1.2 U.S. CENSUS BUREAU SUBURBAN LOCALITY DISTRICT CHARACTERISTICS

Suburban Large

Suburban Midsize

Suburban Small

Variables Mean | Median | SD Mean | Median | SD Mean | Median | SD
District student/teacher/staff characteristic
Number of schools within a district 10.90 6.00 | 23.39 9.98 6.00 13.85 7.68 5.00 8.35
Number of students (1000) 7.1 33| 16.95 55 3.1 8.25 4.1 2.4 5.40
Number of full-time teachers (1000) 0.421 0.208 1.03 0.332 0.196 0.54 0.237 0.131 0.32
Number of resource staff (1000) 0.051 0.018 0.15 0.042 0.017 0.08 0.029 0.012 0.06
Number of admin. staff (1000) 0.285 0.124 0.74 0.212 0.119 0.36 0.164 0.091 0.22
District demographic/socioeconomic characteristics
Free and Reduced Lunch (%) 0.37 0.31 0.26 0.43 0.40 0.23 0.47 0.46 0.20
Poverty rate (%) 0.13 0.10 0.09 0.16 0.14 0.09 0.17 0.16 0.09
Minority*(%) 0.29 0.18 0.28 0.24 0.14 0.25 0.21 0.09 0.24
Education attainmentt (%) 0.36 0.33 0.17 0.27 0.25 0.13 0.24 0.22 0.12
Unemployment rate? (%) 0.07 0.07 0.03 0.08 0.07 0.03 0.08 0.07 0.03
Median house income ($1000) 79.527 74.090 | 30.04 | 64.522 61.940 19.65 59.052 57.401 | 16.56
District Finance
Revenue per pupil ($1000)
Total revenue 17.581 16.436 7.93 | 14.723 13.002 6.80 13.836 12.696 4.61
Federal revenue 0.846 0.665 0.69 0.943 0.809 0.64 1.001 0.868 0.79
State revenue 6.074 5.554 3.35 6.357 6.223 2.67 6.510 6.304 2.59
Local revenue 10.661 9.498 7.95 7.423 5.362 6.93 6.325 5.382 4.49
Title | revenue 0.194 0.119 0.27 0.207 0.157 0.18 0.246 0.200 0.20
State formula assistance revenue 3.687 3.515 2.80 4,396 4,528 2.34 4,639 4,635 2.20
Spending per pupil ($1000)
Total spending 17.358 16.124 7.98 | 14.609 12.873 6.79 13.779 12.567 4.77
Instructional spending 8.982 8.261 3.71 7.531 6.529 3.10 7.185 6.518 2.39
Transportation spending 0.641 0.540 0.77 0.504 0.463 0.31 0.494 0.453 0.29

* Minority=Hispanic, Black, Native American students.
+ Bachelor’s Degree or higher for 25 and older. ® for 16 and older.
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APPENDIX 1.3 U.S. CENSUS BUREAU SUBURBAN LOCALITY DISTRICT CHARACTERISTICS

Variables Town - _.n::@m Town - Ummﬁmzﬁ Town - _um.:_oﬂm
Mean | Median | SD Mean | Median | SD Mean | Median | SD

District student/teacher/staff characteristic
Number of schools within a district 5.31 4.00 3.80 5.77 5.00 3.95 5.77 500 | 391
Number of students (1000) 2.5 1.9 2.08 2.5 1.9 2.03 2.2 15| 1.93
Number of full-time teachers (1000) 0.147 0.118 0.12 0.153 0.120 0.13 0.140 0.102 | 0.12
Number of resource staff (1000) 0.019 0.010 0.03 0.020 0.011 0.03 0.018 0.009 | 0.03
Number of admin. staff (1000) 0.104 0.077 0.09 0.110 0.083 0.10 0.093 0.064 | 0.09
District demographic/socioeconomic characteristics
Free and Reduced Lunch (%) 0.45 0.43 0.21 0.55 0.55 0.18 0.59 058 | 0.18
Poverty rate (%) 0.16 0.14 0.09 0.21 0.20 0.09 0.23 0.22 | 0.10
Minority*(%) 0.21 0.10 0.25 0.25 0.13 0.26 0.31 0.20 | 0.29
Education attainmentt (%) 0.23 0.21 0.10 0.18 0.17 0.08 0.19 0.18 | 0.08
Unemployment rate? (%) 0.07 0.07 0.03 0.08 0.08 0.03 0.07 0.07 | 0.03
Median house income ($1000) 60.921 59.568 15.56 49.351 48.069 11.25 45.812 45227 | 9.86
District Finance
Revenue per pupil ($1000)
Total revenue 14.558 12.918 5.93 13.188 12.259 4.24 12.746 11.942 | 4.07
Federal revenue 0.986 0.791 0.89 1.214 1.082 0.64 1.364 1.210 | 0.75
State revenue 6.975 6.705 2.84 6.715 6.414 2.65 6.342 6.010 | 2.65
Local revenue 6.597 5.157 5.66 5.259 4.509 3.81 5.039 4141 | 4.09
Title | revenue 0.220 0.167 0.20 0.312 0.263 0.23 0.364 0.303 | 0.26
State formula assistance revenue 5.101 5.157 2.19 5.026 4.999 2.02 4.870 4717 | 210
Spending per pupil ($1000)
Total spending 14.550 12.582 6.26 13.137 11.952 4.58 12.766 11.695 | 4.59
Instructional spending 7.408 6.381 3.12 6.756 6.271 2.18 6.518 6.238 | 1.65
Transportation spending 0.557 0.467 0.36 0.498 0.441 0.29 0.432 0.389 | 0.23

* Minority=Hispanic, Black, Native American students.
+ Bachelor’s Degree or higher for 25 and older. ® for 16 and older.
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APPENDIX 1.4 U.S. CENSUS BUREAU SUBURBAN LOCALITY DISTRICT CHARACTERISTICS

Variables Rural - _.uzzom Rural - _u_.ms:ﬁ Rural - _u.mBOHm
Mean | Median | SD Mean | Median | SD Mean | Median | SD

District student/teacher/staff characteristic
Number of schools within a district 5.44 4.00 6.36 3.25 3.00 2.85 2.61 2.00 1.56
Number of students (1000) 2.7 1.4 4.29 1.0 0.6 1.37 0.4 0.3 0.49
Number of full-time teachers (1000) 0.168 0.093 0.27 0.066 0.043 0.09 0.034 0.025 0.03
Number of resource staff (1000) 0.020 0.008 0.04 0.008 0.004 0.02 0.004 0.002 0.01
Number of admin. staff (1000) 0.118 0.063 0.18 0.048 0.028 0.07 0.023 0.016 0.03
District demographic/socioeconomic characteristics
Free and Reduced Lunch (%) 0.45 0.44 0.23 0.51 0.49 0.19 0.55 0.54 0.18
Poverty rate (%) 0.17 0.15 0.10 0.18 0.17 0.08 0.21 0.19 0.10
Minority*(%) 0.20 0.09 0.24 0.15 0.06 0.20 0.18 0.08 0.22
Education attainmentt (%) 0.23 0.20 0.12 0.18 0.16 0.07 0.18 0.18 0.06
Unemployment rate? (%) 0.07 0.07 0.03 0.07 0.07 0.02 0.06 0.06 0.02
Median house income ($1000) 62.115 58.053 21,51 54.137 53.176 11.87 47.798 47.381 9.34
District Finance
Revenue per pupil ($1000)
Total revenue 14.617 12.543 7.91 14.647 12.962 6.47 17.243 14.662 11.24
Federal revenue 1.029 0.878 0.75 1.171 0.991 0.93 1.463 1.182 1.74
State revenue 6.574 6.209 3.18 7.122 6.566 3.73 7.533 6.612 5.76
Local revenue 7.014 5.153 7.48 6.355 5.047 5.43 8.247 6.076 9.74
Title | revenue 0.241 0.184 0.29 0.289 0.226 0.31 0.378 0.287 0.77
State formula assistance revenue 4.705 4.749 2.36 5.351 5.183 2.86 5.576 4.963 4.27
Spending per pupil ($1000)
Total spending 14.367 12.186 7.65 14.461 12.522 6.96 17.145 14.368 12.05
Instructional spending 7.303 6.292 3.47 7.261 6.496 2.98 8.235 7.412 3.83
Transportation spending 0.655 0.540 0.65 0.685 0.580 0.49 0.803 0.642 0.68

* Minority=Hispanic, Black, Native American students.
+ Bachelor’s Degree or higher for 25 and older. ® for 16 and older.
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APPENDIX 2.1 U.S. CENSUS BUREAU DEFINED AREA/LOCALE CODE CLASSIFICATIONS AND

CRITERIA
Locale Code .
Area Codes Name Descriptions
11 City, Territory inside an Urbanized Area and inside a Principal
Large City with a population of 250,000 or more.
Cit Territory inside an Urbanized Area and inside a Principal
City 12 A City with a population less than 250,000 and greater than or
Midsize
equal to 100,000.
13 City, Territory inside an Urbanized Area and inside a Principal
Small City with a population of less than 100,000.
21 Suburban, | Territory outside a Principal City and inside an Urbanized
Large Area with a population of 250,000 or more.
Suburban Territory outside a Principal City and inside an Urbanized
Suburban 22 ..~ | Areawith a population less than 250,000 and greater than or
Midsize
equal to 100,000.
93 Suburban, | Territory outside a Principal City and inside an Urbanized
Small Area with a population of less than 100,000.
31 Town, Territory inside an Urban Cluster that is less than or equal to
Fringe 10 miles from an Urbanized Area.
Town 32 Town, Territory inside an urban cluster that is more than 10 miles
Distant and less than or equal to 35 miles from an urbanized area.
33 Town, Territory inside an urban cluster that is more than 35 miles
Remote from an urbanized area.
A census-defined rural territory that is less than or equal to
Rural, . . .
41 . 5 miles from an urbanized area, as well as rural territory that
Fringe : -
is less than or equal to 2.5 miles from an urban cluster.
A census-defined rural territory that is more than 5 miles but
Rural 42 Rural, less than or equal to 25 miles from an urbanized area, as well
Distant as rural territory that is more than 2.5 miles but less than or
equal to 10 miles from an urban cluster.
A census-defined rural territory that is more than 25 miles
Rural, . . :
43 from an urbanized area and is also more than 10 miles from
Remote
an urban cluster.

Data source: NCES Locale Classifications
(https://nces.ed.gov/programs/edge/Geographic/LocaleBoundaries)
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APPENDIX 2.2 U.S. CONGRESSIONAL LETTER TO U.S. DEPARTMENT OF EDUCATION
REGARDING REAP

Mnited States Senate

WASHINGTON, DC 20510

March 4, 2020
The Honorable Betsy DeVos
Secretary
United States Department of Education
400 Maryland Avenue, SW
Washington, DC 20202-8510

Dear Secretary DeVos:

We write to express our strong opposition to the Department of Education’s decision to
change the eligibility methodology for the Rural Low-Income Schools Program. According to
the Department’s own projections, this change, which is being implemented without notice to
Congress and after funding for fiscal year (FY) 2020 has already been appropriated, is expected
to exclude more than 800 rural, low-income schools from eligibility nationwide this year. We
urge the Department to prevent these cuts from taking effect.

The Rural Education Achievement Program (REAP), authored by Senator Susan Collins
and former Senator Kent Conrad, is the only dedicated federal funding stream to help rural
schools overcome the increased expenses caused by geographic isolation. It consists of two
programs — the Small, Rural School Achievement (SRSA) program and the Rural and Low-
Income Schools (RLIS) program. Rural school districts frequently lack the resources and staff
needed to compete effectively for federal grants, and often receive formula grant allocations too
small to be effective. Since 2002, rural schools across the nation have relied on these additional
flexible funds to purchase supplies and make technology upgrades; expand curricular offerings,
such as in reading, physical education, music, and art; provide distance learning opportunities;
fund transportation; and support professional development activities. Without any chance to
prepare, this abrupt change in RLIS eligibility will force many rural school districts to forgo
essential activities and services.

The RLIS program targets funding to rural, high-poverty schools. In 2003, one year after
the law was enacted, the Department advised states that, if Census poverty data for a school
district did not exist, the state could “provide the U.S. Department of Education with the adjusted
poverty data that it uses to make its allocations to Local Education Agencies (LEAs) under Part
A of Title | to determine the eligibility of LEAs for which Census poverty estimates are not
available.”' Since that time, the Department has continued to accept an alternative poverty
measurement for allocating RLIS funding, without interruption or revised guidance. For many
rural school districts, standard measures of neighborhood poverty. including those collected the
U.S. Census Bureau’s Small Area Income and Poverty Estimates (SAIPE), is unavailable or
undercounts the number of economically disadvantaged students. Many states have instead relied
on annual, local data collected through participation in the Free and Reduced-Price Lunch
program, This is a widely-used, comprehensive measure of poverty in schools. In fact, federal
funding allocated under Title I Part A of the Elementary and Secondary Education Act permits
small school districts to submit an alternative poverty measurement for the Department’s
distribution of funds to those districts. Yet under the Department’s change, even school districts
that are not using alternative poverty measurements are seeing dramatic swings in funding due to

' Appendix E, Guidance on the Rural Education Achievement Program (REAP), U.S. Department of Education,
June 2003.
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the limitations of the SAIPE data. The sharp eligibility disparities and funding cuts illustrate the
serious deficiencies in relying on the SAIPE data alone to implement the RLIS program.

In 2015, Congress reauthorized REAP through the bipartisan Every Student Succeeds Act
(ESSA). Predicting some adjustments, Congress included a hold harmless provision to ease the
transition for schools in the SRSA program. The Department appears to have had no difficulty
implementing the REAP improvements, particularly with respect to dual-eligibility, and it
continued to accept alternate poverty data for the RLIS program. At no time during the ESSA
transition did the Department notify Congress or states that the RLIS program would be
administered differently. It continued to accept alternative poverty measurements, including
those based on free and reduced-price lunch, and states reasonably relied on its past practices and
consistent approvals to do the same. Additionally, Congress relied on the technical expertise of
the Department and this eligibility issue was never brought to our attention. It is puzzling that
the Department has now, 18 years after REAP’s creation and more than four years after its
reauthorization, chosen to implement the law differently and without any notice to Congress.

Additionally, ESSA provides the Secretary with the authority to “take such steps as are
necessary to provide for the orderly transition” to the law’s requirements.> The Department
identified several requirements over which it would exercise flexibility, but it never identified
methodological changes to the RLIS program. The Department should once again rely on the its
“orderly transition” authority to prevent an implementation change from taking effect, and thus
avoid the severe eligibility and funding reductions it is proposing for this year.

We are also alarmed that the Department did not provide Congress, states, and school
districts with any notice about its decision to use a new methodology prior to or along with
submitting its budget request for REAP in FY 2020. In fact, the FY 2020 request expressed
continued support for dividing equally the funds appropriated to both SRSA and RLIS. Thus,
Congress rightly expected the Department to administer RLIS consistent with past practices.
Today’s after-the-fact change, however, places RLIS grantees in jeopardy and will put additional
strain on the SRSA program. School districts that, previously, may have been eligible to choose
either SRSA or RLIS may find themselves only eligible for SRSA, which are likely to reduce the
value of awards in that crucial program. The Department’s decision has created a funding cliff
for hundreds of rural, low-income schools that are already balancing tight budgets. We also note
that the Department’s FY 2021 budget request includes no mention of any methodological
changes to the REAP grants.

REAP helps deliver an equitable and enriching education to thousands of students living
in rural America. We strongly encourage you to rescind this new interpretation and to work with
Congress to serve students in rural communities. We look forward to working with you on this
important issue and request an immediate response.

Sincerely,
Ao M Colline Pasgic Mormn—
¥ -‘ ;
Susan M. Collins Margaret Wood Hassan
United States Senator United States Senator

? PL 114-95 §4(b)
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Lamar Alexander
United States Senator

ted States Senator

A Ay

Daines Angus S. fing, Jr.
United States Senator United States Senator
‘Pat Roberts Eéeanma Shaheen i
United States Senator United States Senator

Chuck Grassley
United States Senator Unitéd States Senator
James M. Inhofe Tim Kaine
United States Senator United States Senator
W . »
/‘7 /l)szﬂ.—:éE( R v -
Cory Géedner dDiame Feinstein

United States Senator

United States Senator

Mok € Wone,

Mark R. Warner
United States Senator
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Cindy41yde-Smith oni K. Ernst
United States Senator United States Senator

es Lank Mit¢h McConnell
United Senator nited States Senator
%J:C/_ngx/ John Comyi™ 2
Mike Braun United States Senator

United States Senator
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APPENDIX 2.3 KOLMOGOROV—-SMIRNOV (K-S) TEST RESULT INTERPRETATION
The K-S test was performed to compare two sample distributions to each other. K-

S test can identify patterns that cannot be distinguished with a Student's T-Test by detecting
the variance when the sample mean, and the standard deviation is very similar.

e Example: Comparing the RLIS 2017 recipients and the RLIS 2018 recipients on
district total revenue per pupil ($1000)

Two-sample Kolmogorov-Smirnov test for equality of distribution functions

Smaller group D p-value
0: 0.1065 0.000
1 -0.0021 0.991
Combined K-S 0.1065 0.000

The first line tests the hypothesis that total revenue per pupil for RLIS 2017
recipients contains smaller values than for RLIS 2018 recipients. The largest difference
between the distribution functions is 0.1065. The approximate p-value for this is 0.000,
which is significant.

The second line tests the hypothesis that total revenue per pupil for RLIS 2017
recipients contains larger values than for RLIS 2018 recipients. The largest difference
between the distribution functions in this direction is 0.0021. The approximate p-value for
this small difference is 0.991, which is not significant.

The Combined K-S statistic is the relevant one for the hypothesis of equal
distributions between RLIS 2017 recipients and RLIS 2018 recipients and the approximate
p-value for the combined test is 0.000, which we would reject the hypothesis. Therefore,
we can say that comparing RLIS 2017 recipients and RLIS 2018 recipients, the two

distributions on districts’ total revenue per pupil have a statistically significant difference.
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APPENDIX 2.4 K-S TEST RESULTS WITH NO STATISTICALLY SIGNIFICANT DIFFERENCES
Figure 3.12 RLIS Recipients District Poverty Rate Comparison: 2017 vs. 2018
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APPENDIX 2.4 K-S TEST RESULTS WITH NO STATISTICALLY SIGNIFICANT DIFFERENCES

(CONTINUED)

Figure 3.13 RLIS Recipients District Minority Rate Comparison: 2017 vs. 2018

Density
.015

025

02

.01

.005

RLIS 2017 Recipients
RLIS 2018 Recipients

Combined K-S 0.0218

Smaller group  Difference  p-value
0: 0.0218 0.399
1: -0.0065 0.921

0.748

1 1 U 1

20 40 60 80

District Minority Rate (%)

120



APPENDIX 2.4 K-S TEST RESULTS WITH NO STATISTICALLY SIGNIFICANT DIFFERENCES
(CONTINUED)

Figure 3.14 SRSA Recipients ADA Comparison: 2017 vs. 2018
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APPENDIX 2.4 K-S TEST RESULTS WITH NO STATISTICALLY SIGNIFICANT DIFFERENCES
(CONTINUED)

Figure 3.15 SRSA Recipients SRSA Funding Amount Comparison: 2017 vs. 2018
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