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Introduction: Current State of the Science
in Rural Education Research

Louis F. Cicchinelli and Andrea D. Beesley

Abstract Public education in the United States must meet the needs of nearly ten
million children attending schools in rural communities across the country. This
comprises about 20 % of the nation’s student population and over 23 % of state
expenditures on education. Since the 1990s there has been an increasing emphasis
on examining rural education—policy, practice, and student outcomes—in research
and in the programs of the U.S. Department of Education. In this chapter we
describe the most frequent rural education issues addressed in recent research lit-
erature, and propose a research agenda for the next generation of work on rural
issues. This book grew out of the 2013 Connect-Inform-Advance rural conference
hosted by the National Center for Research Rural Education that was intended to
take stock of what is known about rural education, how we have come to know it,
and what will be important to learn more about in the coming years. The chapters of
this book represent a natural extension of the conference discussion themes of
defining and describing rural context and culture in research, examining influences
on student outcomes, the use of interdisciplinary research partnerships, and future
directions for conducting and disseminating rural education research results.
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1 So You’re from a Rural Area

When a new acquaintance tells you they are from a rural area, you probably conjure
up a vision of a quaint community, with one or two paved streets and maybe a few
dirt roads as well. Certainly a church or two, a school, market, hardware store,
diner, and even a gas station and garage. Depending on what part of the country
your new friend is from (assuming they are from the United States) you might add
in some cows and farms, cattle and ranches, or mines and mountains. Almost
certainly the community is small and everyone knows one another and there is a
real sense of community, helpfulness, and mutual concern. The nearest larger city is
at least a few miles away—too far to travel for work and services on a daily basis.

You may or may not be correct in every case, but what is certain is that you
didn’t use one of the following three urban-centric definitions to conjure up your
vision of rural:

e Rural fringe—>5 miles or less to an urbanized area,' or 2.5 miles or less from an
urban cluster.”

e Rural distant—more than 5 but 25 miles or less from an urbanized area, or more
than 2.5 but 10 miles or less from an urban cluster.

® Rural remote—more than 25 miles from an urbanized area, and also more than
10 miles from an urban cluster (National Center for Education Statistics 2006).

These are the definitions of rural locations offered by the National Center for
Education Statistics (NCES), and they are the ones that education researchers
typically use to demonstrate that their study is about rural education and related
issues. Even though these descriptions offer clear and widely accepted definitions of
rural in the United States, there continues to be considerable debate about whether
these urban-based definitions capture the most important characteristics of rural
communities and their education systems. Some argue that it may be more infor-
mative to include the operational aspects of a community when deciding what is
rural and what is not. Characteristics of communities such as population density,
availability of services and goods, the condition of basic infrastructure, access to
transportation networks, the type of work that residents do, the ways in which
residents spend leisure time, and the nature of the tax base may more aptly define
what is rural. When it comes to education, factors such as internet connectivity,
access to technology, the condition of facilities, the composition of the student
population, and stability of the local population may be more closely tied to the
quality and effectiveness of rural education systems than overall geographic or
population characteristics reflective of place.

'An urbanized area is defined by NCES as an area that has a central core and adjacent densely
settled territory containing at least 50,000 people.

2An urban cluster is defined by NCES as an area that has a central core and adjacent densely settled
territory containing at between 2500 and 49,000 people.
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Rural places do not necessarily remain the same over time. In some locations,
the boom-bust cycles associated with the rise and fall of oil, gas, and mineral prices
on the world market may quickly and dramatically change the face of a rural
community. In others, long-term trends in agribusiness may lead to more gradual
population expansion and contraction, or to changing demographics due to an
influx of immigrants.

Some scholars and policymakers have argued that the perceived strengths of
rural contexts offer unique opportunities to deliver high-quality education for every
child; others have argued that the perceived challenges to life posed by rural set-
tings make it difficult to offer a quality education.

2  Why Rural Education Matters

The numbers alone argue for giving rural education a substantial position in the
public education dialogue. About 50 % of all school districts are classified as rural
and they account for 33 % of the public schools in which over 9.7 million (about
20 %) of this nation’s students are educated. Over 23 % of state education
expenditures are allocated to rural districts. In fact, in 16 states over one-third of the
students are enrolled in rural school districts. The analysis of rural student char-
acteristics also shows that nearly 47 % of these students are living in poverty, 27 %
are minority, and nearly 13 % require special education services. These recent
statistics indicate a shift in the rural student population toward more students, more
diversity, more poverty, and more students with special needs (Johnson et al. 2014).
Without question, these changing student demographics together with increased job
mobility/transportability and more readily accessible educational resources are
likely to change the face of rural education forever. It would seem that the success
of rural education has much to do with the long term success of this nation’s
political and economic future.

3 An Evolving Literature

Historically, education researchers and evaluators have not built their careers on
studying the workings of rural education systems and the performance of rural
students. Even a cursory overview of the rural education literature reveals a passion
among rural educators and researchers for rural communities and the lifestyle they
seem to promise. They believe in the opportunities and benefits afforded to families
and children in rural America and they have set out to share their beliefs, document
the validity of their assertions, and encourage their preservation and replication in
communities across the nation.
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Although the public education of children in rural communities has been a topic
of some discussion in the literature for well over 150 years, DeYoung (1987)
pointed out that the focus of education scholarship in the 19th and 20th centuries
was predominately on urban environments. He went on to credit Sher’s (1977)
edited collection, titled Education in Rural America: A Reassessment of
Conventional Wisdom, with calling attention to the fact that policymakers and
researchers had been overlooking rural schools and actually knew very little about
what works in rural education. In the early 1980s a number of studies began to
establish a benchmark for rural education knowledge and policy and the future
direction of research. In general, these efforts sought to establish a rural research
agenda by examining the feedback provided by rural educators to surveys and polls.
Staff development and support, teacher recruitment and retention, leveraging the
strengths of rural schools, financing education in rural communities, and effective
practices and programs all emerged as leading contenders for research (Dunne and
Carlsen 1982; Helge 1985; Hubel and Barker 1986).

Khattri et al. (1997) reviewed education research literature that examined the
extent to which poverty placed rural students at risk for educational failure. While
they found the literature to be lacking in general, they also reported that the lack of
rigorous research designs using comparison or control groups further limited the
conclusions that could be drawn about the relationship between poverty and rural
student outcomes. Recognizing the limitations of the formal research literature in
addressing rural education issues, Harmon et al. (1996) analyzed nearly 200 doc-
toral dissertations in view of the topics in the rural agenda developed by the Federal
Interagency Committee on Education (FICE Subcommittee) and the U.S.
Department of Education. They found that “overall school effectiveness” was the
topic most often addressed by dissertations and the use of technology in rural
schools was the topic least often studied. Just a few years later, Sherwood (2000)
noted that the education literature addressing rural issues was still very limited and
that federal support for such investigations had been traditionally minimal. As a
result, few scholars were studying rural education issues and that situation was
unlikely to change without a shift in federal support for rural research.

Upon reviewing nearly 500 rural education research studies conducted between
1991 and 2003, Arnold et al. (2005) found that about two-thirds of the studies
conducted during that period were “rural specific;” that is, they actually focused on
examining rural education issues. To illustrate, a study that attempted to answer the
question “how does the percentage of teaching assignments filled by highly qual-
ified teachers vary in rural districts across New York State?” constitutes a rural
research study, whereas a study that attempts to answer the question “what are the
greatest challenges impeding effective education of English Language Learners
across the state?” may include data from rural sites but is not rural specific since it
addresses an issue relevant to both rural and non-rural jurisdictions. Arnold et al.
(2005) also found that 21 % of the studies reviewed used comparative designs,
although the quality of even these studies varied considerably. And finally,
although the over 100 study topics initially identified were consolidated into a set of
40 topics, this relatively large number of topics still indicated that the rural literature
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reviewed was diverse in its focus, and rarely offered a substantial, cohesive body of
knowledge on any single rural education issue.

As a follow-up to the Arnold et al. (2005) study, Cicchinelli and Barley (2010)
reviewed the literature published between 2005 and 2010 to determine if there were
changes in the design of rural education research studies or shifts in the topical
focus of the rural education literature in response to the various research agendas
proposed since the turn of the century. A total of 62 articles were reviewed; again
only a subset of the studies focused on uniquely rural issues when the definitions of
rural research developed by Coladarci’s (2007) were applied. That is, 27 (44 %) of
the studies examined were conducted in rural context but did not address a uniquely
rural issue, only 4 of the 16 (26 %) of the studies that made rural-non-rural
comparisons included rural questions as part of the comparison, and 19 (31 %) of
the studies using a non-comparative design had a rural specific. Thus, 23 (37 %) of
the 62 studies that surfaced in the search for rural education research addressed rural
education issues.

Table 1 provides an overview of the top ten rural education issues addressed in
the literature between 1991 and 2010 as identified by Arnold et al. (2005) and
Cicchinelli and Barley (2010). While there is considerable overlap in the leading
issues addressed in the literature over the two time periods reviewed, there is a
definite shift toward research on student academic achievement and teacher
preparation and behaviors in literature published from 2005 to 2010.°

The previous focus on students with special needs, school safety, and instruction
identified by Arnold et al. (2005) was not reflected in the set of studies review by
Cicchinelli and Barley (2010). Most certainly the addition of the curriculum topic
to the top issues studies in the Cicchinelli and Barley (2010) review reflects the
growing emphasis on content standards in the United States. The inclusion of the
characteristics of rural schools and school-community relationships topics may be
a reflection of the U.S. Department of Education’s increased attention to the
challenges of rural education, whereas the emerging focus on teacher and staff
characteristics is likely related to an ongoing need to understand who is attracted to
rural setting and characteristics that distinguish effective teachers from non-effective
teachers.

The rural research agenda initially introduced by Arnold (2004) was developed
in part based on input from a regional Rural Advisory Committee comprised of
policymakers, practitioners and researchers. This agenda was subsequently reex-
amined by Arnold et al. (2005) in view of the more structured literature review
conducted, the challenges schools encountered when implementing the provisions
of the No Child Left Behind legislation, and the ongoing concerns of rural schools.

31t is important to note that a single primary focus of the studies review by Arnold et al. (2005) was
coded since only the study abstracts were reviewed. In contrast, the full articles were reviewed by
Cicchinelli and Barley (2010) and a primary topic as well as secondary topics of focus were coded
for each of the 23 articles identified as rural specific. Therefore, it is not possible to merge the two
sets of studies reviewed into a single set of rural studies. It is still possible, however, to observe
any shifts in the emphasis of the rural literature reviewed during the two time periods reviewed.
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Table 1 Overview of the most frequently addressed rural education issues in the 1991-2010

literature

Priority rural research topics

Description of topic

Primary subtopics
included

#' | Amold et al. |# | Cicchinelli and
(2005) Barley (2010)
1 | Programs and Education services for Students with
strategies for special needs students in disabilities
special needs rural schools Gifted and talented
students students
At risk students
2 | Instruction The delivery of instruction | Technology based
in core content areas and instruction
the use of technology to Math
deliver it in rural settings Science
Reading
3 | School safety Violence in rural schools Violence in schools
and discipline and the effectiveness of Violence
violence prevention prevention
programs Student discipline
4 | Student life 4 | Student life Rural student aspirations Student aspirations
and work and work and the pursuit of Post-secondary
planning planning post-secondary education education
and the knowledge and Career education
skills students need to and development
succeed in the workplace
5 | Factors 1 | Factors Comparison of rural and School locale
influencing influences non-rural student School size
academic academic performance and the
performance performance influence of small school
size on performance
6 | Student Rural students’ views of Student views
attitudes and specific course content about curriculum
behaviors areas Student views
about instruction
7 | Leadership 7 | Leadership Characteristics and Administrator
responsibilities of rural behavior and
school administrators characteristics
Leadership roles
and responsibilities
8 | Staff 10 | Staff Examination of the Factors influencing
recruitment recruitment circumstances and reasons | retention
and retention and retention educators chose to work in | Educator stress and
rural schools, stay in rural | burnout
settings, or leave rural
environment
9 | Teacher 2 | Teacher Examination of the Influence of
preparation preparation and | continuum of teacher professional
and development training from teacher development on
development preparation to in-service practice

(continued)
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Table 1 (continued)

Priority rural research topics

Description of topic

Primary subtopics

# | Amold etal. |# | Cicchinelli and included
(2005) Barley (2010)

10 | Teachers’ Teachers’ Comparisons of rural and | Classroom
beliefs and beliefs and non-rural teacher beliefs techniques and
practices practices about classroom practices practices

Reading programs
and strategies

Characteristics
of rural schools

Descriptive or comparative
analysis of the attributes of
rural schools

School size

Grade
configuration
Course scheduling
Multiage grouping

5 | Curriculum Descriptive or comparative | Reading programs
analyses of rural curricula | Advanced
Placement
programs
Physical education
Agricultural
education
Locally relevant
curriculum
6 | Teacher and Descriptive or comparative | Teacher experience
staff analysis of rural teacher Classroom
characteristics | and staff characteristics and | practices
practices Characteristics of
support staff
9 | Schools and Examination of the Patterns of parent
community communication and and family
relationships interactions between rural | engagement
schools and local School-community
communities educational
partnerships

s reflect the level of priority for each topic as determined by authors of the two review articles

This study confirmed that the original research agenda could serve as viable guide
for future research. In fact, the list of nine priority topics outlined bears a
remarkable similarity to agendas cited nearly 20 years earlier (e.g., Helge 1985),
and continues to be aligned with the priority rural research topics identified in the
literature (see Table 1). In order to provide a single comprehensive agenda to guide
future rural research that also reflects the priority areas identified in the literature
reviewed from 1991 through 2010, we have organized the agenda originally put
forth by Arnold (2004) into the seven agenda items shown in Table 2. While some
of these items have been studied frequently in the rural research literature, they
remain on the list because the quality of the rural research published to date has
received mixed reviews.



Table 2 Proposed rural research agenda

L.F. Cicchinelli and A.D. Beesley

Agenda item

Description of item

Sample research questions

Opportunity to learn

Policy and practice
investigations about how rural
schools and districts assure all
students have equal access to a
quality education

To what extent and under what
circumstances are advanced
courses available to all rural
students?

Do advanced courses affect the
overall achievement of rural
students?

School size and
student achievement

Analyses of the relationship
between rural school size and
organization and student
performance

In what ways, if any, does school
size affect student outcomes?
Do small classroom size and low
student-teacher ratios improve
student performance?

What is the impact of
consolidating small rural schools
on opportunity to learn and
student outcomes?

Assuring and
maintaining teacher
and administrator
quality

Analyses of the effectiveness of
rural school policy and practice
related to developing, recruiting,
and retaining high-quality
teachers and administrators

What teacher and staff retention
strategies are most effective in
rural schools?

To what extent does technology
increase access to professional
development opportunities?
What strategies strengthen the
pipeline of new teachers to rural
areas?

What state and local policies help
attract and keep teachers in rural
places?

School and district
capacity to function
effectively

Examination of the ways rural
schools and districts develop or
access the capacity to
create/adapt and implement
curriculum and benchmark
assessments, and assess their
overall effectiveness

How do rural schools develop a
K-12 curriculum?

How are student assessments
selected and administered?

How are educational programs
and classroom practices assessed
in rural schools?

How can rural schools and
districts build the capacity to use
their data effectively?

School finance

Examination of school budgets
and the allocation of funds to
various essential functions

How can rural schools increase
efficiency without a negative
impact on student performance?
How do rural schools finance
special needs educational
programs and staff expenses?

Local control and
school choice

What governance and decision
making structures are in place
and how effective they are in

What types of local control are
exhibited in rural communities,
and how do they relate to student
outcomes?

(continued)
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Table 2 (continued)

Agenda item Description of item Sample research questions
providing a quality education in What options for providing
rural settings school choice exist in rural

communities?

Community and Examination of community and How do parents and community

parent expectations parent expectations of rural leaders think about factors
schools and parent and student influencing student achievement?
aspirations for the future How can schools support

community development?

Source Adapted from Arnold (2004) and Arnold et al. (2005)

Overall, the nature of rural research and literature over the last few decades can
be characterized as a sparse body of strong rural research studies in which only
about 20 % of the studies employ comparative designs and two-thirds of the studies
actually address rural specific issues. The entire set of literature includes only a
handful of review and synthesis papers.

4 Challenges of Conducting Rural Research

Given the relatively small size of schools in rural communities, it is often difficult to
maintain the confidentiality of individual participants’ perceptions or achievement
levels, since the performance or views of some individuals are often easily identi-
fiable by community members. Investigations in rural settings that attempt to target
specific segments of the student or teacher population, or a specific ethnic group, are
especially susceptible to this challenge to confidentiality due to the relatively small
number of participants available for inclusion in these subgroups. And when these
small study samples are distributed across a number of grade levels, subject areas, or
classrooms, the result is often very small cell sizes. Finally, an issue related to the
small cell sizes often generated in rural studies is the increased impact of incomplete
or missing data and inadequate levels of statistical power in the study design which
restricts researchers’ ability to attain conclusive findings.

The existence of control or comparison groups are often non-existent, leaving
researchers with only the option of conducting descriptive studies, which are
considered to be less rigorous and definitive in the conclusions that can be drawn.

The geographic isolation of rural schools and districts is certainly a factor to be
considered in designing rural research studies. Access to these often remote loca-
tions consumes both time and money at an alarming rate. Further, the commitment
of time from local staff is often difficult to obtain and maintain given the multiple
roles a single rural administrator or teacher is likely to fulfill.
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5 Federal Support for Education Reform

The limited local financial resources available for rural education and rural research
often restrict the scale and scope of the services that can be provided, the com-
plexity of the research questions that can be examined, and methodologies that can
be used. The level of state funding directed toward the rural education sector is
typically only a small portion of the available local funding. Given that local and
state funding targeting the needs of rural schools is generally inadequate to support
rural research initiatives, it is not surprising that local jurisdictions have turned to
the federal government, and the U.S. Department of Education in particular, for
additional financial support for rural education and rural research as a focus of
federal education initiatives.

Although the first National Research Center on Rural Education Support was
funded in 2004, federal attention to rural education issues has increased consider-
ably since then. Secretary Duncan directed considerable effort toward learning more
about the successes and shortcomings of educating this nation’s children, especially
who live in rural communities. During his tenure, Secretary Duncan visited
numerous rural schools and classrooms across the nation, including those on the
American Indian reservations in the nation’s western plains states. A Deputy
Assistant Secretary for Rural Outreach was also appointed for the first time during
Duncan’s tenure. The charge to this position has been to foster improvement in
rural education through the identification and dissemination of exemplary inter-
ventions that might be made more visible and applied in other rural jurisdictions.
This focus on disseminating exemplary interventions throughout rural schools
increased the demand for rigorous research and evaluation studies that can help
practitioners select the most appropriate and effective programs for implementation
in their schools and districts. In a further show of support for rural America, in 2011
President Obama established the White House Rural Council to assist with job
creation and economic development in rural communities by increasing the flow of
capital to these areas (Obama 2011). The Council, comprised of the executive
branch department heads and chaired by the Secretary of Agriculture, was charged
with coordinating federal engagement with rural stakeholders to strengthen rural
communities. In recent years, the Chief State School Officers from rural states such
as Alabama, Alaska, Montana, South Dakota, North Dakota, and Vermont have
convened annually, in collaboration with federal representative of the U.S.
Department of Education, to discuss common rural education concerns, and to share
policy and practice solutions that have been successfully (and unsuccessfully)
implemented. Research and evaluation should be at the core of this group’s
deliberations about which programs are successful in which contexts and under
what circumstances.

While the increased attention on rural education in America has brought atten-
tion of the general public, the education community, and researchers alike to the
challenges of education the nation’s children in rural settings, it does not directly
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influence the level of funding available for rural research, and therefore the quality
and amount of rural education research conducted.

In support of the reauthorization of the Elementary and Secondary Education
Act (ESEA) in 2010, the Obama administration outlined a blueprint for education
reform, complete with specified funding streams (Office of Planning, Evaluation
and Policy Development, March 2010a). President Barack Obama declared that “by
2020, America will once again have the highest proportion of college graduates in
the world” (Obama 2009). The ESEA Blueprint for Reform includes six reform
priorities: ensuring that all students are college- and career-ready; developing a
workforce of effective teachers and leaders and ensuring the equitable distribution
of great teachers and great leaders across the nation; meeting the needs of diverse
learners and historically underserved groups (including rural students); making
available to all students a complete, well-rounded education; promoting the success,
safety, and health of students; and fostering innovation and excellence throughout
the education enterprise. While this Blueprint did chart a course of education reform
and therefore an agenda for future research in priority areas that are reflected in
research program announcements and the requirements of the various centers and
laboratories funded by the U.S. Department of Education, it still did not clearly
target the education needs of rural communities, students, and educators.

It was a few months after the release of the Blueprint for Reform that the
renewed commitment to public education was accompanied by an explicit proposal
for supporting rural schools. Secretary Duncan stated that “rural schools have
unique challenges and benefits, and we value the input of rural school leaders as we
work together to improve education for all children” (Office of Planning, Evaluation
and Policy Development, July 2010b). Dedicated formula funding was continued
through the Rural Education Achievement Program to ensure that rural districts
received additional funds to support their schools and other formula programs that
serve disadvantaged student groups (e.g., students with disabilities, English learn-
ers, American Indian students). Funds were allocated to improving the teaching
corps in rural and other high needs schools, and policy changes made it possible for
rural teachers to teach multiple subjects. More choice was given to underperforming
rural schools regarding the selection of research-based interventions and turnaround
options. And finally, the Blueprint for Reform encouraged the use of technology for
improving instruction and delivering content in rural settings; the development of
school and community collaborations to foster student success, safety, and health;
and adoption of more autonomous, innovative rural school models.

6 The Impetus for This Book

The 2013 Connect-Inform-Advance rural conference hosted by the National Center
for Research on Rural Education, with its numerous content-rich presentations and
thought-provoking roundtable discussions among educators, researchers and poli-
cymakers provided the motivation to write this book. Its purpose is to articulate
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essential directions for research in order to enhance the rural educational experience
and maximize achievement for rural students. The overall goals of compiling this
book are to (1) enhance empirical and scientific understandings of variables’ and
contexts that influence rural student academic success; (2) advance a rural research
agenda; and (3) explore needs, opportunities, and realities associated with con-
necting rural research with practice and policy. The book features the presentations
from the conference, supplemented with chapters that focus on the themes that
emerged from the small group discussion groups. Two major topics are addressed
in the pages that follow. First, the process of conducting research in rural areas and
methodological issues are examined. Second, the current research on teacher,
family and community influences on rural student academic achievements is pre-
sented and supported by new research by leading rural scholars.

In Chapter “Multidisciplinary Perspectives to Advance Rural Education
Research”, Nugent, Kunz, Sheridan, Hellwege, and O’Connor highlight the four
discussion themes that emerged during the Connect-Inform-Advance Conference
sponsored by the National Center for Research in Rural Education which sets the
stage for this book. The themes of defining and describing rural context and culture
in research, examining influences on student outcomes, the use of interdisciplinary
research partnerships, future directions for conducting and disseminating rural
education research results. These themes are the natural extension of ongoing
conversations in the rural research literature and support observation that new ways
of defining rural and conducting quality rural research that focuses on outcomes for
students.

The authors charged with exploring the process of conducting research on rural
education have chosen a particular research issue to discuss. In Chapter “Defining
and Communicating Rural”, Hawley, Koziol, and Bovaird focus on the persistent
challenge of defining rural in ways that recognize the uniqueness of rural com-
munities and their residents. In Chapter “Partnership-Based Approaches in Rural
Education Research”, Kunz, Buffington, Green, Mahaffey, and Widner discuss the
value of and challenges associated with involving a multidisciplinary set of partners
in rural research initiatives. In Chapter “Recruiting Rural Schools for Education
Research: Challenges and Strategies”, Autio and Deussen provide insights and
examples of successful recruitment of rural schools in prior research projects.
Without effectively addressing this thorny issue it is likely that rural schools will
continue to be underrepresented in education research. In Chapter “Methodology
Challenges and Cutting Edge Designs for Rural Education Research”, Bovaird
discusses how rural researchers need to overcome the limitations present in rural
settings (e.g., small sample sizes, challenges to confidentiality, lack of statistical
power) to rigorous research design through the use of statistically modeling,
quasi-experimental designs, and efficient measurement paradigms.

Authors charged with discussing teacher and school influences on rural student
academic achievement discuss a unique instructional strategy or program that has
been shown to have promise of success in rural settings with rural students. In
Chapter “The Effectiveness of E-Coaching in Rural Science Classrooms”, Nugent,
Kunz, Houston, Kalutskaya and Pedersen discuss the results of delivering the
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professional development for Coaching Science Inquiry to rural science teachers
using both a face to face training institute in combination with e-coaching. In
Chapter “Accelerating the Mathematical Development of Young Navajo Children”,
Sorensen and Price present the results of their initiate to enhance mathematical
development in preschool Navajo students. The initiative relied on a long-term
collaborative relationship between practice and research to realize positive student
outcomes. In Chapter “Investigating Teacher Professional Development with
Distance Coaching to Promote” Glover, Ihlo, and Wu discuss the use of distance
coaching to assist teachers in adapting Response to Intervention concepts in the
implementation of an early readers program in rural schools. In Chapter “Rural
Language and Literacy Connections: An Integrated Approach to Supporting Low-
Income Preschool Children’s Language and Literacy Development”, Knoche and
Davis also focus on language and literacy development in preschool children and
discuss the outcomes of the program on classrooms, teachers, and children.

Each author charged with discussing family and community influences on rural
student academic achievement focuses their attention a unique engagement strategy
or program that has promise for successfully affecting outcomes to rural students. In
Chapter “Rural Parenting: Cumulative Risk and Parenting Process”, Mokrova,
Vernon-Feagans, and Garrett-Peters explore the relationship between family stress,
parenting interactions and child outcomes in impoverished rural communities. In
Chapter “The Effects of Rurality on Parents’ Engagement in Children’s Early
Literacy”, Clarke, Koziol, and Sheridan discuss the findings of a study of the effects
of rurality on parent engagement and children’s literacy in rural communities. In
Chapter “Improving Education Outcomes for American Indian Children:
Community and Family Influences on Rural Student Academic Success”,
Gebhardt and Pfannenstiel describe a use of home visiting model as a strategy for
helping American Indian families influence educational outcomes at the earliest
possible stages of child development. In Chapter “Family-School Partnerships in
Rural Communities: Benefits, Exemplars, and Future Research”, Sheridan, Kunz,
Holmes, and Witte examine the utility and impact of the implementing the Teachers
and Parents as Partners program in rural communities.

Many of the chapter authors have suggested future directions and agendas that
will advance the field of rural research. In the final chapter, Sheridan and Beesley
draw on the individual chapters to provide an integrated and coherent view of the
guidance provided by each author, and highlight the essential elements of a path
forward for rural researchers, policymakers, and practitioners.

We trust that idea, innovations, and outcomes for rural education and students
presented the following pages will stimulate and advance your thinking about rural
education and rural research, as well as reinvigorate your passion for the continued
improvement of rural education and success of rural students.
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Multidisciplinary Perspectives to Advance
Rural Education Research

Gwen C. Nugent, Gina M. Kunz, Susan M. Sheridan, Mary Hellwege
and Maureen O’Connor

Abstract This chapter focuses on perspectives and recommendations of rural
education researchers, practitioners, and policy makers about the critical role of
research in rural education, the current condition of rural education research, and
future directions. These perspectives were obtained from focused discussions of
participants attending Connect-Inform-Advance, a National Conference on Rural
Education Research held in April 2013 and sponsored by the National Center for
Research on Rural Education. In order to capture the depth of these discussions,
extensive notes were taken and analyzed qualitatively to glean insight into key
considerations for future rural education research agendas. Results from the analysis
resulted in four major themes: (a) defining and accounting for the rural context and
culture, (b) identifying rural influences on student outcomes, (c) engaging in
interdisciplinary and multidirectional research partnerships, and (d) disseminating
rural research results and determining future targets.

Keywords Rural context - Rural partnerships - Rural research dissemination -
Rural definitions - Rural student academic outcomes

Approximately 50 % of school districts in the United States are classified as rural
(Johnson et al. 2014). As the demography of rural communities continues to
change, research on this segment of our educational landscape must take into
consideration its unique characteristics and pivotal concerns. There have been a
series of syntheses of rural education research, each with recommendations for
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future research directions (Arnold et al. 2005; Cicchinelli 2011). Arnold et al.
concluded that there was no topical area appearing in the rural education literature
that had a sufficient body of research for policy makers and practitioners to make
informed decisions about the success of any given intervention. He also cited earlier
research (Arnold 2004) which showed that the top three research topics for rural
school improvement were opportunity to learn, school size and school achievement,
and teacher quality. Cicchinelli’s work suggested that future research should use
longitudinal state and national data sets to better define pressing needs and policy.
He also emphasized the importance of research that would (a) promote better
quality teachers and instruction and (b) study the effectiveness of school and district
leadership. Additional perspective comes from Coladarci’s (2007) paper written
upon leaving his position as editor of the Journal of Research in Rural Education.
His comments focused on methodological and substantive shortcomings of rural
education research. Also addressed were future directions for overcoming such
limitations, including a challenge to rural researchers to explicitly establish the
relevance of rural to their research questions.

These early reviews are presented from a researcher perspective; however, it is
clear that the perspectives of practitioners and policy makers must be considered in
setting research agendas. Their recommendations about current and future needs in
rural education research are essential to represent a broader perspective. Such a
perspective was reinforced during discussions of participants attending Connect-
Inform-Advance, the National Conference on Rural Education Research (National
Center for Research on Rural Education, April, 2013). By engaging national re-
searchers, practitioners, and policy makers in focused discussion about current and
future needs in rural education research, the conference provided a platform for
exploring the critical role of research in rural education, the current condition of
rural education research, and future directions.

The purposes of the conference included engaging national researchers, practi-
tioners, policy makers, trainers, and leaders in constructive dialogue about current
and future rural education research, communicating current rural education research
findings, and exploring methods by which research findings can be translated and
transmitted to rural practice and policy. In order to capture the depth of the discus-
sions at the conference, notes taken during these guided discussions were analyzed to
glean insight into key considerations for future rural education research agendas,
including how to more effectively translate research into practice and policy.

The conference included presentations organized around three sources that
influence rural student academic success: teachers, communities and families, and
school context. Teacher influences explored the impact of targeted professional
development experiences as well as the differences in professional development
experiences for teachers in rural, urban, and suburban areas. Community and family
influences explored the impact that community resources and parent involvement
can make in rural student academic success. Specific presentations focused on the
utility and efficacy of parent-teacher partnerships in rural settings, the mediating
effects of parent engagement on the relationship between rurality and young chil-
dren’s reading development, and community and family influences on American
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Indian children’s school readiness. The third source, school and contextual influ-
ences, included a presentation about combining empirically validated curricula with
an innovative cultural approach to rural education, a descriptive study of differences
in academic performance based on location and access to certain resources, and a
discussion of methodological considerations that impact rural education research.
After each set of influences were explored, conference participants took part in
facilitated discussions. Discussion questions were designed to spur fruitful dialogue
of current work in rural education research related to the conference themes and
future directions for rural education research (see “Appendix” for a full list of
questions). Analysis of the facilitated discussions offers insight into the current
perceptions of rural education research by practitioners, policy makers, and
researchers and provides future directions for the rural education research agenda
based on this broad, multidisciplinary perspective.

1 Method

1.1 Participants

Participants included 156 conference attendees from 19 states throughout the U.S.
Participants represented a diverse range of professional perspectives related to rural
education (see Fig. 1).

1.2 Data Collection and Analysis

The conference was organized around the three themes of interrelated influences
and their impacts on rural school performance: (a) teaching, (b) family/community,
and (c) school context. Research presentations addressing these three topic areas
laid the foundations for the breakout roundtable discussions that were led by des-
ignated facilitators who had been invited prior to the conference to lead the

Fig. 1 Percent of conference Other Policy
participants representing State Dept of 3% O\ Makers 5%
different professional Education
perspectives 10%
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discussions. The facilitators were conference participants who represented various
perspectives and who could stimulate productive conversations. The discussions for
each topic area centered on the guiding questions prepared in advance and dis-
tributed to table discussion facilitators (see “Appendix”). Extensive notes of the
discussions at each table were taken by either graduate research assistants or vol-
unteer conference attendees. In all, 28 discussions were held across the three topic
areas, and 46 pages of single-spaced notes were generated to capture these dis-
cussions. Notes from discussions contained mostly bulleted summaries of infor-
mation but also included some participant quotes. These notes formed the basis of
the qualitative content analysis.

We chose a general, inductive qualitative approach for educational research to
understand the participants’ perspectives related to the conference themes (Creswell
2012; Hatch 2002). Data analysis was conducted using qualitative research software
MAXQDA to help codify and organize the roundtable discussion notes into major
themes and ideas. Specifically, two graduate research assistants used inductive
reasoning to independently identify code labels that captured the meaning of the
recorded statements. Through research team meetings, a shared code list of eight
overarching categories was developed by refining the initial code labels. These
eight overarching categories were: connection of policy to practice, connection of
research to practice, context, organizational structure, partnership, research, student
outcomes and training. After these categories were identified, the research team
looked for interrelationships and overlapping ideas among the categories to syn-
thesize the data into major themes, as suggested by Bazeley (2013) and Saldana
(2013).

2 Results

Analysis revealed four major themes in conference discussions: (a) defining and
accounting for the rural context and culture in research, (b) identifying rural
influences on student outcomes, (c) engaging in interdisciplinary and multidirec-
tional research partnerships, and (d) disseminating rural research results and
determining future targets. These themes emerged over the course of the 2-day
conference and across the conference topic areas (i.e., teacher, family/community,
and school context influences on rural student academic success).

2.1 Defining and Accounting for the Rural Context
and Culture

The lack of a consistent definition of “rural” was a recurring theme throughout
discussions. Specifically, participants commented that it can be difficult to capture a
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unified definition of rurality. Since the rural context is considered a defining vari-
able in conducting research in rural communities, the need for meaningful, relevant
criteria for the rural designation is critical.

Beyond specific rural definitional criteria, however, there is also the need to
more carefully identify contextual variables that could influence educational
experiences in rural settings. As one participant stated, “Rural communities have
special contexts, and research needs to be done to highlight the contexts so we can
bring light to them.” Another urged, “What we are saying is look deeply at our
place. We are not saying this is exactly going to be what your place is. But after
looking at your place deeply, we might compare and see some commonality.”
Participants acknowledged that there are contextual factors that define rural
schools/communities outside of those typically reported (i.e., free and reduced
lunch, etc.) that can help with understanding rural communities and the differences
among them. These factors—such as cultural diversity, distance traveled to school,
increase in commuter residents, access to technology, and economic affluence and
stability—may have a unique impact on the educational experience of students
attending rural schools. Consolidation was also mentioned as a critical factor, as it
impacts the role of community in the school and can lead to a loss of identity and
culture. For example, the distance traveled by students to attend school, and thus the
distance parents must travel in order to participate in conferences or other school
activities can influence the “connection” between families and school. Participants
acknowledged that identifying and defining these factors can be difficult. As such,
they suggested that it is important to determine which factors are context relevant
and should be accounted for in research and which are context independent.
Participants also suggested that identifying and understanding these contextual
influences will help researchers understand the local culture, which is important to
gaining trust, accessibility, and sustainability for researchers.

Some participants stated it is important to consider the commonalities that exist
among rural communities and between urban and rural communities. By focusing
on common characteristics of rural schools, researchers could explore broader
research objectives so that they can focus on similar issues that can then be
translated to the local context. Participants also commented that presentation of
contextual variables in research reports would help practitioners and policy makers
assess the relevance for their local situation.

2.2 Identifying Rural Influences on Student Outcomes

Participants identified several factors that are important to consider when examining
rural student outcomes. First, an overarching concern was a lack of a unified
definition of and methods for measuring student success. Participants pointed out
that the differences in rural student outcomes may not be captured because we may
not be measuring “right” things or measuring them in ways that make sense.
Several participants suggested that standardized testing is insufficient for capturing
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the breadth of student success. As one participant mentioned, “What we consider
success is probably broader than achievement.” Others mentioned that having a
broader meaning of the important outcomes may shed light on different ways to
solve problems. For example, it was suggested to consider outcomes such as critical
thinking and engagement.

Second, participants wondered what factors influence these outcomes and how
they can be captured in research. Suggestions were made to more deeply explore
the nature of achievement outcomes by looking at mediators and moderators that
are affecting the outcomes. Participants discussed that there are a myriad of influ-
ences (e.g., student engagement in the classroom, community support, parent
involvement, and educational experiences) on rural student success that are not
traditionally considered in research but need to be examined in future studies.
Described as “inner relationships,” these factors were recognized as complex and
potentially interacting in their influence.

Third, participants discussed the role distance education can have in rural edu-
cation. Some felt that distance education provided opportunities to advance student
achievement and provide unique opportunities, but others felt it could provide a
threat to some schools. One participant asserted, “If someone would come in and
open up an online school, our enrollment would be halved.” Also mentioned was
the isolation of online classes, asserting that online classes are “pretty lonely” with
limited sharing and meeting with classmates. The conclusion was that a completely
online program might not work because of the lack of interpersonal communication
and the opportunity to develop in-person social skills.

Lastly, although professional development opportunities for rural teachers were
seen as pivotal to rural student success, many barriers to participation in such
training were cited, including cost, distance to be traveled, or technology required to
attend virtually. One participant commented that college teacher training should
also be examined: “In higher education, we complain about the quality of the
students coming into college. We don’t realize that we are part of the problem
because we train the teachers who taught them, so in a sense we train those
students.” The need for follow-up to research interventions and rural teacher pro-
fessional development was also brought up as key to improving student success.
Coaching was mentioned as a promising strategy to ensure that the knowledge
gained is applied to their teaching, sustained over time, and used to improve student
outcomes. Another suggestion to improve rural student performance was training
teachers on how to use data to make instructional decisions.

2.3 Engaging Interdisciplinary and Multidirectional
Research Partnerships

Overall, participants identified that multidirectional partnership among research,
practice, and policy will help accomplish a translational agenda that comes from a
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meaningful, ongoing dialogue among multiple stakeholders. Participants noted that
“Researchers need to be available to help those who would like to implement the
research.” Others discouraged “parachute” research where data are gathered and
researchers are not heard from again. They suggested that building partnerships
would promote more acceptance and investment in the research process by the
community. Furthermore, it was mentioned that building a bi-directional relation-
ship could also help reduce the fear that research results would present a negative
picture of educational quality.

One group of participants summarized, “The foundation of rural research is
building relationships, building capacities, and creating meaningful opportunities.”
Collaborations and partnerships need to be developed among various educational
stakeholders such as local educational agencies, educational service units, state
agencies, higher education, local school boards, families, communities, researchers,
and policy makers. Participants also indicated that funding agencies could benefit
by participating in these partnerships.

Research partnerships were viewed as providing a platform for more informed
decision-making for policies and educational interventions. One participant noted
that “It is important to get input about what needs to be studied; stakeholders should
drive the topics of research.” Another stated that researchers should “get schools to
invest in research prior to beginning projects in order to design projects that schools
want.” Also discussed was the need for research to inform policy makers so that
they make informed decisions about educational policy while assessing past ini-
tiatives. Furthermore, participants mentioned that school boards can use data from
research not only to make decisions but also to engage in data-driven strategic
planning.

Participants expressed a desire to advance the research agenda through contin-
uing the dialogue that was started at the conference and to build “more authentic
partnerships” among educational stakeholders. They recommended that systems of
communication should be developed to promote a continuous dialogue among the
different stakeholders. This ongoing dialogue and relationship was seen as key to
“marry research and practice so that they understand each other.” Developing ways
to effectively maintain communication and insure sustainability was seen as a
critical, but challenging, step. Participants suggested that responsibilities to each
other should be defined. Ultimately, these partnerships were seen as a way to
“elevate the status of research in the community” in such a way as to promote the
application of research to educational practice and policy.

2.4 Disseminating Rural Research Results and Determining
Future Targets

Participants consistently commented that rural education research must identify
efficient and effective means for ensuring that rural practitioners and other
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consumers responsible for implementing educational programs have access to
research findings. One discussion group noted, “Teachers are incredibly hungry for
what works.” Participants commented that it can be frustrating if results are hard to
find or delayed in their publication: “The results don’t come out until years later.
We want the results now, not after the kids are gone.” They suggested that after
research is concluded, the researchers should communicate the results to the par-
ticipating schools so they can know the impact of the programs on student
outcomes.

Participants noted that research results should be communicated in a
user-friendly and easily consumable format (e.g., video/modeling examples, focus
on outcomes) that emphasizes how the research is effective so that results can be
translated into meaningful, understandable discussions that practitioners can apply
to their local situations. In addition to sharing results, participants also commented
that they needed to have an idea of the resources necessary to support and
implement the researched interventions so that they can be effective in their
implementation. As one group suggested, “You have to empower the schools with
the knowledge and data to make decisions.” Technology was mentioned as a
powerful platform to help share the results given its searchable online websites or
databases. Newsletters to teachers were also seen as a viable option.

Participants addressed the need for a comprehensive research agenda using
multiple rigorous methodologies to advance the field of rural education research.
According to one participant, rural education researchers need to “develop
methodologies that will allow us to capture the unique factors of rural communities
instead of excluding them from designs/research projects.”

Throughout the discussions, specific suggestions for future rural education
research were provided. Participants urged that research critically evaluate existing
issues in rural education, such as staff turnover and how rural teachers need to
allocate their time to fulfill multiple roles. Participants also suggested targeted
evaluation of the sustained impact of teacher professional development experi-
ences. Longitudinal research was suggested to explore the long-term impact of
educational interventions. Participants stressed the need to move away from a
deficit model to build upon existing strengths. Community-related variables, such
as service-learning opportunities, social services availability, generational influ-
ences, family involvement and the “big picture of community” were discussed as
pivotal considerations for future research. Overall, participants echoed what one of
the panelists shared, “Research validates the good things we’re already doing. It’s
important to remind folks that there are a lot of things we already know how to do
and do well. Confirmatory research is really helpful as opposed to big city
researchers coming in and saying ‘that’s all wrong, this is how to do it.””
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3 Discussion

The results of this study shed light on future approaches to rural education research
and extend and complement earlier comprehensive reviews provided by rural
researchers. As did earlier authors Arnold et al. (2005) and Cicchinelli (2011), this
study provides recommendations of priority areas for future research. For example,
this research supports previously identified areas such as teacher professional
development and community influences. This study also focused on key method-
ological considerations, addressing some of the concerns raised by Coladarci (2007)
regarding the lack of rigor in existing rural research. For example, this research
identified the need for longitudinal research to focus on sustainability and long-term
effects on teachers and students, as well as the use of multiple rigorous
methodologies.

One key theme from the conference discussions was the importance of capturing
and accounting for the rural context and culture and the lack of a consistent defi-
nition of “rural”—a shortcoming that has been noted by others. Coladarci (2007)
argued, for example, that without a consistent definition, it is imperative that
researchers describe the context of their research in detail. One panelist during the
conference urged researchers to clearly identify contextual variables arising from
their research that could provide direction for future explorations. These variables
may not have been an initial research focus but arise out of the researchers’ direct
experience with the target audience and setting. While this reporting may be at the
qualitative and descriptive level, it provides a starting point for rural education
research to document meaningful contextual variables—variables that go beyond
traditional population figures, geographic location, and locale codes. These unique
rural characteristics can form the basis for urban-rural comparisons, but also
comparisons between rural populations. By providing a clear definition and cate-
gorization of these contextual factors, research could also aid in providing com-
parison and contrast points between rural contexts. Such comparisons can, for
example, lead to better understanding of why one instructional or organizational
approach (e.g. coaching or family-school partnerships) is more suited to a particular
rural context than to another. It is only through such documentation that we can
begin to understand the nuances of rural education and its unique characteristics and
underlying mechanisms that mediate and moderate outcomes. Such understanding
can also facilitate researcher-school partnerships. Conference participants suggested
that understanding rural culture is important for gaining access, trust, and
sustainability.

Conference participants also identified the importance of defining rural student
academic success broadly—going beyond a focus on achievement and standardized
tests. This result is consistent with those found in earlier studies (Arnold et al.
2005), showing that instruction was a recurring topic in rural education research, as
was student life and work planning. The Arnold study went on to identify student
achievement, and organizational structures of rural schools that could support
achievement, as a priority area for future research. Cicchinelli’s (2011) update of
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the Arnold et al. study suggested that rural research has shifted from an emphasis on
instructional programs to an outcome focus, examining factors influencing student
achievement, attitudes and behavior. Teacher professional development, another
topic of prominence in the conference, was seen as a critical influence.

The National Conference on Rural Education Research, Connect-Inform-
Advance, was organized to include representatives from educational research,
policy and practice in discussions about rural education research, and conference
participants emphasized the need for interdisciplinary partnerships among these
three constituencies. This theme, not explicitly articulated in previous research
reviews, was seen as providing a critical foundation to achieve a translational
research agenda. Partnership discussions were far reaching and touched upon ele-
ments of rural context, student outcomes, and future directions. Conference atten-
dees emphasized the need for input from stakeholders (e.g., policy makers,
practitioners, families, communities) in determining research agendas and defining
research questions. This multi-directional dialogue was seen as the ideal way to
develop a meaningful research agenda and better insure that research findings get
infused into practice. These collaborative relationships may help to address some of
the definitional issues identified by participants. Working together, all parties can
determine how to define student outcomes and rurality, as well as account for the
unique context of rural communities. These partnerships can help insure follow-up
to ensure lasting improvement for teacher practice and student success outcomes, as
well as needed funding priorities. These partnerships could also provide a built-in
opportunity for dissemination and input on how to communicate findings so that
they are easily transferable to practice and can empower schools to improve teacher
quality and student outcomes.

This need to get research results into the hands of practitioners more quickly and
in a user-friendly format was a common topic running throughout the discussion.
One rural practitioner provided a clear example of the issue. She commented that
she could not understand the research document provided to her prior to the con-
ference because the terms and acronyms were unfamiliar. Communicating the
results in ways that the various stakeholders can understand is a critical step in the
dissemination process. The field needs to consider how this process can best be
accomplished, considering such factors as new and existing delivery methods (web,
social media, print), target audiences and their go-to information sources, and utility
(timeliness and readability).

In conclusion, future rural education research needs to honor the unique charac-
teristics of the rural context and culture while looking for common factors among
different types of communities. Research questions need to better address the needs
and characteristics of rural education to better serve students, teachers, and admin-
istrators in rural communities. These ideas, as well as the four major findings that
emerged from the analysis of conference discussions are reflected in specific chapters
that follow. Defining and accounting for the rural context will be specifically dis-
cussed in a chapter focusing on defining and communicating rural (Chapter
“Defining and Communicating Rural”). Rural education research partnerships will be
explored in a chapter on multi-disciplinary approaches to rural education research
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(Chapter “Partnership-Based Approaches in Rural Education Research”). Rural
student outcomes are examined in a series of chapters dealing with interventions in
the areas of mathematics, science, and language and literacy (Chapters “The
Effectiveness of E-Coaching in Rural Science Classrooms”, “Accelerating the
Mathematical Development of Young Navajo Children”, “Investigating Teacher
Professional Development with Distance Coaching to Promote Students’ Response
to Reading Interventions in Rural Schools” and “Rural Language and Literacy
Connections: An Integrated Approach to Supporting Low-Income Preschool
Children’s Language and Literacy Development”). Family and community influ-
ences are discussed in Chapters “Rural Parenting: Cumulative Risk and Parenting
Process”, “The Effects of Rurality on Parents’ Engagement in Children’s Early
Literacy”, “Improving Education Outcomes for American Indian Children:
Community and Family Influences on Rural Student Academic Success” and
“Family-School Partnerships in Rural Communities: Benefits, Exemplars, and
Future Research”. Future directions are explored in all chapters, as authors report on
next steps to advance research related to their respective area. The final chapter
synthesizes material from individual chapters and summarizes future directions for
rural education research. Our hope is that the overarching themes emanating from the
multiple (research, practice, policy) perspectives and related research agendas
specified in the chapters that follow will collectively and systematically provide
fruitful directions for the next generation of research in rural education.

Acknowledgments We thank our colleague Michelle Howell Smith for her critical review and
suggestions for this manuscript.

Appendix: Guiding Questions for Roundtable Discussions

Questions Addressed at Each Roundtable:

1. What have we learned from research that can inform practice and policy related
to (a) teacher, (b) family and community/school and (c) contextual influences*
on rural student achievement?

2. What can we learn from future research that can inform practice and policy
related to (a) teacher, (b) family and (c¢) community/school and contextual
influences* on rural student achievement?

3. What are the challenges associated with conducting research related to
(a) teacher, (b) family and (c) community/school and contextual influences* on
rural student achievement and how can we meet these challenges?

4. What is needed at this point to move this rural education research agenda
forward?

5. What are the ongoing supports needed in this interplay among research, prac-
tice, and policy to make this a meaningful and progressive process that leads to
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improved outcomes for rural students? For example, how do we maintain col-
laborative partnerships so that the dialogue leads to meaningful research and
application?

Thinking ahead to translation of research to classroom, what should we bear in
mind when conducting research that we hope will lead to acceptable and
meaningful outcomes for rural students?

How can researchers, practitioners and policy makers best incorporate feedback
from teachers, parents and caregivers regarding intervention acceptability and
utility?

Questions Dealing with Teacher Influences on Rural Academic Success:

1.

2.

How can schools, districts, states and universities use research to inform pro-
fessional development opportunities for rural teachers?

How can practitioners’ experiences with current professional development
practices, including coaching, inform future rural education research?

. Based on the research and your experiences, what are your perceptions of the

role of distance technology research in influencing rural education practice and
policy?

What are the next immediate steps for rural education research, practice and
policy related to teacher influences on rural students’ success?

Questions Dealing with Community and Family Influences on Rural Student
Academic Success:

1.

How can schools, districts, states and universities use research to inform
family-school partnership approaches/programs implemented in rural
communities?

How can families’ and practitioners’ experiences with family-school partnership
approaches/programs inform future rural education research?

. What are the next immediate steps for rural education research, practice and

policy related to community and family influences on rural students’ success?

Questions Dealing with School and Contextual Influences on rural Student
Academic Success:

1.

Based on the research and your experiences, what do you believe schools,
districts, states and universities have begun to learn about school and contextual
factors that influence student outcomes in rural communities?

How are changes in rural education environments—including demographic
factors, school consolidation, and the growth of charter schools—influencing
rural education research?

. What are the next immediate steps for rural education research, practice and

policy related to school and contextual influences on rural students’ success?

*Discussions focused on just one of these three influences.
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Defining and Communicating Rural

Leslie R. Hawley, Natalie A. Koziol and James A. Bovaird

Abstract Developing an operational definition of rural is a crucial component of
rural education research. Although researchers have discussed the challenges of
defining rural (e.g., Coladarci in J Res Rural Educ 22(3), 2007; Cromartie and
Bucholtz in Amber Waves 6:28-34, 2008; Hart et al. in Am J Public Health
95:1149-1155, 2005; Howley et al. in J Res Rural Educ 20(18), 2005; Isserman in
Int Reg Sci Rev 28:465-499, 2005), these discussions have generally been pre-
sented at a theoretical level or do not consider issues that occur once a definition has
been chosen. Examples of existing definitions and suggested guidelines are needed
to ensure researchers understand the importance of aligning their operational def-
inition of rural with the context and goals of their study, as this alignment influences
the generalizability of their findings. The purpose of this chapter is threefold. First,
we aim to inform rural researchers of the variety of definitions used within policy
and research by providing a description of the most common definitions available to
education policy makers and researchers. Next, we provide empirical examples of
the impact of the choice of rural definition on statistical results and substantive
inferences. Finally, we discuss practices advocated by Koziol et al. (J Res Rural
Educ 30(4), 2015) that outline how to identify a suitable definition of rural, and
communicate the findings given the chosen definition. We conclude by providing
recommendations for future research.
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Rural research ideally preserves and features the uniqueness of the rural setting;
however, researchers generally agree that no one definition of rural fully describes
the unique aspects inherent to rural contexts (e.g., Coburn et al. 2007; Coladarci
2007; Cromartie and Bucholtz 2008; Hart et al. 2005; Howley et al. 2005; The
Rural School and Community Trust 2013). The lack of a standardized definition is
problematic from a measurement and validity perspective. The heterogeneity in
rural contexts, and the corresponding heterogeneity in coding schemes used to
operationalize these contexts, makes it difficult to compare, interpret, and generalize
results across rural education research studies.

Context is a key consideration when conducting research in rural areas. The
choice of an operational definition of ‘rural’—the primary grouping or selection
variable in a rural evaluation—has important implications for study design and
inference. Specifically, operationalization and measurement of rurality influences
the sampling design (including the determination of a proper comparison group),
statistical analysis plan, and validity and generalizability of inferences. This applies
to any number of research and evaluation applications in rural education, such as
randomized control trials (RCTs), quasi-experimental designs (QED), and obser-
vational evaluations.

Different rural definitions are often treated as exchangeable, but depending on
the study context, certain rural definitions may be more relevant than others.
Although we do not claim superiority of one definition over another, we provide
guidance to help researchers identify a rural definition that is appropriate for a given
study context and communicate findings based on their chosen definition. While
our examples and discussion are primarily designed for researchers conducting
quantitative research, our general recommendations apply to both quantitative and
qualitative research. In both instances, researchers need to clearly define ‘rural’ in
order to best communicate what rural constitutes for their intended audience.

1 Defining Rural

A first step in determining an appropriate operational definition of rural is to
examine the classification systems that are currently in use in the United States.
There are numerous rural classification systems that are used, to varying degrees, by
federal agencies, policy-makers, and researchers in the educational, behavioral, and
social sciences and health fields. In order to identify the most commonly used rural
definitions, we collected evidence from several sources. For instance, we reviewed
recent editions of the Journal of Rural Health, Journal of Rural Sociology, Journal
of Research in Rural Education, Rural Special Education Quarterly, and The Rural
Educator. We also conducted Internet searches and evaluated previous literature
summarizing rural coding schemes (Arnold et al. 2007; Davis and Lohse 2011; Hart
2012; Hart et al. 2005).
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Based on the results of our searches, we established that most coding schemes
used within rural research fall under one of three broad categories based on the
geographic unit (e.g., census tracts, counties, school districts) to which the coding
scheme is applied. The three broad categories include: (a) county level systems;
(b) sub-county systems; and (c) educational jurisdiction systems. A fourth category,
researcher developed systems, also warrants attention. Each of these categories is
discussed below with examples provided of the most commonly used rural defi-
nitions within each of these broader systems. For each definition, we provide
information on key components such as the level of classification (i.e., county or
census tract), basis for the classification, and strengths and limitations of the
classification. Tables 1, 2, and 3 include brief summary information for the more
commonly used county, sub-county, and educational jurisdiction classification
systems.

It is important for educational researchers to understand how different
rural/urban definitions fit within each of these broad systems, because the chosen
classification system has direct implications for the generalizability of research
findings. As explained in more detail later in this chapter, research inferences and
generalizations only extend to the specific indicators and geographic units repre-
sented in a particular rural definition. Thus, it is imperative education researchers
understand the details, benefits, and limitations of the commonly used definitions
provided below. The choice of rural definition requires careful thought and con-
sideration, because every subsequent interpretation rests on this decision.

1.1 County Level Systems

Economic information and other demographic characteristics are often summarized
at the county level, so it is generally convenient to choose a county level rural
taxonomy. However, such a gross level of classification can be problematic, as
counties often contain a diverse collection of communities within the same
boundary lines. Isserman (2005) refers to this problem as the “county trap” because
rural communities may be misclassified due to heterogeneity within the county. As
an example, Isserman points out that the Grand Canyon is located within an area
designated as metropolitan because a large city is located within the same county.
Other researchers have described this phenomenon as overbounding—where rural
areas are classified as metropolitan due to county level boundaries (Morrill et al.
1999). The reverse occurs as well, where underbounding may lead to county level
classifications that overestimate the degree of rurality within a county. Both phe-
nomena highlight the tendency for county level classification systems to be less
sensitive to the heterogeneity of communities that lie within county lines.
Although county level systems have their disadvantages, they may be particu-
larly useful for investigating longitudinal trends in education. For instance, Jordan
et al. (2012) relied on a county level system to examine changes in high school
dropout rates across a two-decade span. Unlike zip code areas, county level
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Table 1 Commonly used county level classification systems
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Code Unit Coding Rural research considerations | Literature
terminology and examples
description

Metropolitan | County | Metropolitan The OMB’s county level Erickson et al.

and statistical areas coding scheme may be less (2012) and

micropolitan —urbanized area | sensitive to heterogeneity Hardré and
statistical with a population | within rural communities, but | Hennessey

areas of at least 50,000 | it does take into account (2010)
persons, plus commuting ties between
adjacent territory | adjacent areas and tends to be
with commuting | more stable across time. The
ties goal of this coding scheme
Micropolitan was to evaluate areas for
statistical areas federal statistics, not classify
__urban cluster | rural areas (OMB 2013)
with a population
of 10,000 but less
than 50,000
persons, plus
adjacent territory
with commuting
ties
Outside core
areas—counties
with less than
10,000 persons

Rural-urban County | Metropolitan (3 This county level Crosby et al.

continuum
codes
(RUCC;
Beale codes)

codes)—counties
are divided into
three categories
based on
population (1
million or more;
between 250,000
and 1 million;
less than
250,000)

Nonmetropolitan
(6 codes)—
counties are
divided into three
categories based
on population
(urban population
of 19,999 or
more; 2500—
20,000; less than
2500 persons)
and then by
adjacency to
metro areas

classification system is based
on the OMB’s
metropolitan/micropolitan
coding scheme, but the
additional codes within the
metropolitan/nonmetropolitan
(micropolitan) categories
provide more detailed
information regarding
population size. Adjacency
information may be relevant to
researchers who want to
understand impact of access to
metropolitan area resources

(2011), Jordan
et al. (2012),
Murphy and
Ruble (2012)
and Murphy
et al. (2013)

(continued)



Defining and Communicating Rural

Table 1 (continued)

35

Code Unit Coding Rural research considerations | Literature
terminology and examples
description

Urban County | Metropolitan (2 This county level Befort et al.

influence codes)—counties | classification system is based | (2012), Parker

codes (UIC) are divided based | on the OMB’s coding scheme, |and Ghelfi
on population but the additional codes (2004), Pitts
size (large is provide more detailed and Reeves
more than 1 information regarding (1999) and
million; small is | population size. Compared to | Uva et al.
less than 1 RUCC:s, there are three (2012)
million) additional UIC
Nonmetropolitan | honmetropolitan codes that
(9 codes)— provide greater detail as to the
counties type of metro area
classified as (small/large) a county is
OMB’s adjacent to. The detailed

micropolitan and
noncore areas are
delineated by

adjacency information may be
relevant to understand whether
the type of metro (small/large)

population and impacts access to resources
distance from a

large urban area

boundaries tend to be relatively stable over time (Coburn et al. 2007). Such stability
reduces the possibility that differences across time are due to confounding expla-
nations like varying geographical boundaries.

1.1.1 Office of Management and Budget (OMB)

The county level OMB classification system determines eligibility and funding for
several federal programs, such as the Department of Education’s Race to the Top
initiative (Hart et al. 2005; OMB 2012). The OMB system uses the terms
metropolitan, micropolitan, and non-core based statistical areas to delineate
among counties. Metropolitan and micropolitan areas are considered core based
statistical areas (CBSAs). At a minimum, CBSAs are defined as units having a
population of 10,000 or more individuals. Metropolitan areas are located in
urbanized areas and have a population of at least 50,000, while micropolitan areas
are located within an urban cluster having a population of at least 10,000 but no
more than 50,000 persons (OMB 2010). Adjacent counties with a strong degree of
integration from commuting ties can also qualify as core based areas (Brown and
Kandel 2006; DOC n.d.-b).
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Table 2 Commonly used sub-county classification systems
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Code Unit Coding terminology and Rural research Literature
description considerations examples
Urban and Census | Urbanized areas—urban The Census Curtis et al.
rural tracts area with a population of | Bureau’s (2011), Stuftt and
classification | and/or | 50,000 or more people urban/rural Brogadir (2010)
blocks Urban clusters—urban classification and Wenger et al.
area with a population of | Scheme is more (2012)
at least 2500 but less than | Sensitive to
50,000 people heterogeneity
Rural—territory located within mral
outside of urbanized areas communities
and urban clusters because
tract/block level
data are
subdivisions of a
county that do not
cross county
boundaries.
However, Census
classifications do
not take into
account
commuting
patterns or
adjacency to
metro areas
Rural-urban | Census | RUCA codes (33 RUCA codes Abrams et al.
commuting tract or | categories)—codes are utilize the Census | (2010), Bigbee
area codes zip based on the OMB’s Bureau’s et al. (2011),
(RUCA) code metropolitan/micropolitan | population density | Maher et al.

terminology but applied to
census tracts/zip codes;
codes account for
urbanization and
commuting ties

classifications as
well as the degree
of economic
integration
(urbanization and
commuting
patterns) within a
Census tract.
These codes
provide
researchers with
many possibilities
for a more detailed
understanding of
rurality and
impact of
adjacency to
metro areas.
Compared to
county level

(2008) and Miller
and
Votruba-Drzal
(2013)

(continued)



Defining and Communicating Rural 37

Table 2 (continued)

Code Unit Coding terminology and Rural research Literature
description considerations examples

classifications,
census tract and
ZIP codes
facilitate
generalizations at
multiple levels

The OMB classifications were developed to measure the degree of integration
between urban cores and surrounding areas, not to delineate between urban and
rural communities (Isserman 2005; OMB 2010). In particular, the OMB notes that
the three classification areas have the potential to contain both urban and rural
populations (OMB 2010). Nevertheless, there is a tendency for agencies and
researchers to use the OMB classification system to make urban/rural distinctions.
This tendency may be due to previous OMB definitions grouping micropolitan and
the outside core based statistical areas together as nonmetropolitan, where the term
nonmetropolitan became associated with rural (Brown and Kandel 2006; Isserman
2005). This limitation of the OMB system is important because several other
classification systems, such as those within the Economic Research Service of the
United States Department of Agriculture (ERS USDA) are based on the OMB’s
system.

The OMB classification system is not as widely used in education research as
some of the other coding schemes, but examples of its use do exist. For instance,
Erickson et al. (2012) compared the effects of an online professional development
program on rural and non-rural special education teachers’ competency, where rural
was defined according to the OMB’s designation of non-core based statistical areas.
Other education researchers have used the OMB system in conjunction with, or to
corroborate, the classifications of alternative coding schemes (e.g., Hardré 2011;
Hardré and Hennessey 2013).

1.1.2 ERS USDA: Rural-Urban Continuum Codes (RUCC)

The current RUCCs, also referred to as Beale codes, are based on the most recent
version (February, 2013) of OMB’s county level metro (metropolitan) and non-
metro (nonmetropolitan) classification system (ERS USDA, n.d.-b). A total of nine
codes differentiate among counties, with three codes differentiating among metro
counties and six codes differentiating among nonmetro counties. Metro areas are
categorized by population size, whereas nonmetro areas are defined by population
size and degree of adjacency to a larger metro area (ERS USDA, n.d.-b). Codes are
intended to provide a more detailed classification scheme for users working with
county level data. Nonmetro counties are first divided into categories based on
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Table 3 Commonly used educational jurisdiction classification systems
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Code Unit Coding terminology | Rural research Literature examples
and description considerations
Metro-centric | Schools | City (4 codes)— This coding scheme | Berry (2012), Berry
locale codes and schools and districts | is no longer used by |et al. (2011), Demi
school classified based on NCES, but it still et al. (2010),
districts | population size and | serves as an Coomber et al.
proximity to inclusion measure (2011), Farmer et al.
metropolitan for the Rural (2006) and Miller
statistical area Education (2012)
(MSA) Achievement
Town (2 codes)— Program (REAP).
schools and districts | Many education
classified based on | researchers use
population size and school districts’
location outside of a | REAP qualification
MSA as a proxy for rural
Rural (2 codes)—
schools and districts
classified based on
based on proximity
to MSA; locations
must be
census-defined rural
territory
Urban-centric | Schools | City (large, midsize, | Researchers who Barley and Wegner
locale codes and small)—schools and | wish to make (2010), Byun et al.
school districts must be inferences at the (2012), Isernhagen
districts | inside an urbanized | school level should | (2010), Sheridan

area inside a
principal city; codes
are delineated based
on population size

Suburb (large,
midsize, small)—
schools and districts
must be outside a
principal city and
inside an urbanized
area; codes are
delineated based on
population size

Town (fringe,
distant, remote)—
schools and districts
must be inside an
urban cluster; codes

consider either the
urban-centric or
metro-centric locale
codes. Compared to
the metro-centric,
these codes provide
more precise
geocoding
information for
determining
school/school
district location.
Metro-centric codes
are unable to
distinguish remotely
isolated rural
schools from rural
schools closer to
urban cores.

et al. (2014),
Tekniepe (2015)
and Wilcox et al.
(2014)

(continued)
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Table 3 (continued)

Code Unit Coding terminology | Rural research Literature examples
and description considerations

are delineated based | Urban-centric locale
on population size codes are readily

Rural (fringe, available in
distant, remote)— secondary datasets
schools and districts | from

must be NCES-sponsored

census-defined rural | studies
territory; codes are
delineated based on
population size

urban population and then further divided according to adjacency to one or more
metro areas. Counties are considered adjacent if at least 2 % of the labor force
commutes to a central metro county, and the county physically adjoins to one or
more metro areas (ERS USDA, n.d.-b).

The major strength of the RUCC:s is the degree of data available at the county
level and the general stability of county level boundaries compared to less stable
boundaries like ZIP codes. As mentioned above, the primary limitation of using
county level information is the increased propensity of falling into the “county trap”
(Hart et al. 2005; Isserman 2005).

Of the county level classifications, the RUCCs appear to be one of the most
commonly used within education research. For example, prior to 2006, the RUCCs
were one of the three primary rural/urban classification systems used by the
National Center for Education Statistics (NCES, n.d.-a). More recent examples of
their use in education research also exist. Murphy and Ruble (2012) used the codes
to examine differences in rural and urban parents’ satisfaction with services made
available to their children with autism spectrum disorder, and Murphy et al. (2013)
used the codes to compare transitional practices of rural and urban preschool
teachers. Jordan et al. (2012) provide an extended justification for their use of the
RUCCs (Beale Codes) in investigating high school dropout rates:

Beale Codes were used here because they were designed specifically to examine the
continuum between urban and rural areas. They were developed for the analysis of trends in
non-metro areas that are related to population density and metropolitan influence. Beale
Codes allow a more detailed analysis of the survey data than the more common
urban-suburban-rural classification systems (p. 4).

1.1.3 ERS USDA: Urban Influence Codes (UIC)

The ERS USDA coding system, referred to as the urban influence codes (UIC), is
based on the OMB’s county level classification system (ERS USDA, n.d.-c).
Although UICs are based on the OMB categories, they provide a more informed
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county level classification than the three general OMB categories. UICs separate
counties based on their OMB status as well as their population density and
metropolitan influence.

The UICs are grouped into two main categories: metropolitan and non-
metropolitan. Metropolitan areas containing at least 1 million residents are con-
sidered large metro counties, whereas areas with populations less than 1 million but
at least 50,000 are considered small metro counties (ERS USDA, n.d.-c).
Nonmetropolitan counties include counties that are classified by the OMB as
micropolitan or noncore statistical areas. Nonmetropolitan counties are further
classified into one of ten categories based on OMB classification (micropolitan or
noncore) and distance from an urban area. The more populated areas qualifying as
micropolitan counties are divided into three groups based on their adjacency to a
metropolitan area (adjacent to a large metro area, adjacent to a small metro area, or
not adjacent to a metro area) and the size of the metropolitan area. Counties are
considered adjacent if they border a larger urbanized area and a minimum of 2 % of
the workforce commutes to the larger core area. Noncore counties are classified
based on their adjacency to a metropolitan or micropolitan area and whether a
minimum of 2500 persons reside within the county (ERS USDA, n.d.-c).

Because the UICs are based on the OMB’s taxonomy, they have similar benefits
and limitations. While there is potential for classifications to suffer from the “county
trap,” the use of commuting patterns and adjacency information gives UICs an
advantage over the OMB system. UICs provide a level of detail that can inform
more nuanced funding decisions than the OMB taxonomy.

The UICs are not as widely used in education research as the RUCCs, but they
are not completely absent from the literature. For instance, the UICs have been used
to describe differences in educational attainment across rural and urban counties
(Parker and Ghelfi 2004), and to examine the influence of geographic context on the
educational accountability scores of Kentucky school districts (Pitts and Reeves
1999).

1.2 Sub-county Systems

Some rural/urban classification systems are based on sub-county level aspects such
as census tracts, census blocks, and/or ZIP codes. Census tracts are statistical
subdivisions of a county that usually include between 2500 and 8000 persons.
Tracts are the smallest geographical units to which urban/rural definitions are
applied (Coburn et al. 2007; Department of Commerce, Bureau of the Census
(DOC), n.d.-a). The size of the tract depends on the density of the area, but tracts do
not cross county boundaries. Because census tracts are smaller, census tract-level
classifications have fewer problems related to the “county trap” (Hart et al. 2005;
Isserman 2005). Yet, some drawbacks of the DOC’s tract-level system are the
degree of instability in tracts over time, the complexity of the data (e.g., multiple
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tracts within counties and/or ZIP codes), as well as the limited number of
government agencies that use census tract-level information (Coburn et al. 2007,
Hart et al. 2005; Ponce 2013).

For education researchers, sub-county systems may be the only feasible option,
or the easiest to implement option, when relying on secondary data. For instance,
due to confidentiality concerns, the public- and restricted-use datasets of large-scale
federally funded studies do not provide exact addresses of participants, so
researchers must rely on whatever geographic identifiers are available. The avail-
ability of geographic identifiers in turn determines the availability of the various
geographic classification systems, as the process of merging codes with the dataset
assumes a common identifying variable.

1.2.1 Department of Commerce (DOC), Bureau of the Census

The DOC defines an urban area as an area containing a densely populated core
(density of 1000 persons per square mile or 500 persons per square mile for
adjoining territory) and surrounding residential, commercial, and nonresidential
territory that links with that core (DOC 2011; ERS USDA, n.d.-a). Based on the
DOC’s taxonomy, there are two types of urban areas: a) urbanized areas (50,000 or
more people) and b) urban clusters (at least 2500 but less than 50,000 people).
Urbanized areas are not required to include a city as long as the population
thresholds are met. The DOC defines all urban areas first, and once these areas have
been classified, remaining areas are classified as rural (DOC 2011). Thus, rural
areas under the DOC’s system are defined as areas that are not urban rather than
defined by particular features unique to rural locations.

1.2.2 Rural-Urban Commuting Area (RUCA) Codes

RUCA codes were developed by the University of Washington’s WWAMI' Rural
Health Research Center and the ERS USDA, and have been adopted by agencies
such as the Centers for Medicare and Medicaid services (Hart et al. 2005). Codes
can be applied at the census tract or ZIP code level. At the census tract level, the
coding system includes 33 categories of rural and urban tracts (Coburn et al. 2007).
Codes are based on the OMB’s metropolitan and micropolitan categorizations and
modified to reflect economic ties between areas. In order to identify economically
integrated areas, codes consider aspects such as population density, urbanization,
and commuting patterns (ERS USDA, n.d.-d). Density and urbanization are defined
according to the Census Bureau’s classifications for size and population density
(Hart et al. 2005).

'"WWAMI stands for the University of Washington School of Medicine and the states of
Washington, Wyoming, Alaska, Montana and Idaho.
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RUCAs can be quite complex and some data may not be available at the tract
level. As such, crosswalk files are often available to link ZIP codes to census tracts.
A caution with using ZIP code-level information is the potential for units to change
if ZIP codes are altered over time (West et al. 2010). Despite these potential
limitations, RUCA codes have several strengths, such as their sensitivity to
demographic change, and their facilitation of generalizations at multiple levels (i.e.,
tract and ZIP code levels) (Hart et al. 2005).

In education research, the RUCA codes have been used to compare character-
istics of child care settings (Maher et al. 2008) and children’s academic readiness
(Miller and Votruba-Drzal 2013) across rural and urban locations. Maher et al.
(2008) justify their use of the RUCAs by noting that, “While the RUCA codes’
census tract designations are based on the same theoretical constructs of
metropolitan and micropolitan used to classify counties, making these designations
at the census tract level is a more geographically precise categorization system
enabling application to zip codes” (p. 4).

1.3 Educational Jurisdictions

Local education agencies (LEAs; school districts) and schools are classified using
coding schemes developed by NCES. Educational jurisdiction coding systems
permit policy decisions and/or research conclusions to be made at the school and
school district level. The most recent codes were developed in 2006 with the help of
the Census Bureau. Key features of this new system are the use of geocoding
information (i.e., longitude and latitude information), supplemental ZIP code
locales, and explicit distance measures to identify town and rural subtypes (NCES,
n.d.-a).

As discussed later in this chapter, it is important to select a classification system
that can be applied to the geographic units most conceptually relevant to the
research context at hand. Classification systems at the school district and school
level are particularly useful for education researchers who are naturally interested in
school-related issues. It is no surprise, then, that school-based classification systems
are commonly used by rural education researchers.

1.3.1 National Center for Education Statistics (NCES)

Prior to 2006, NCES used a coding system referred to as metro-centric locale codes
or simply locale codes (NCES, n.d.-b). Metro-centric locale codes were used from
the 1980s until 2006, and although this coding scheme is no longer used by NCES,
it still serves as an inclusion measure for one of the main federal programs for rural
schools—the Rural Education Achievement Program (REAP) (Apling and Kuenzi
2008; Department of Education [DOE], n.d.-a to -c; Strange et al. 2012).
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Consequently, some education researchers use school districts’ REAP qualification
as a means for defining rural (e.g., Berry 2012; Berry et al. 2011; Farmer et al.
2006).

NCES, in conjunction with the Census Bureau, released a new coding system for
LEAs (school districts) in 2006, referred to as urban-centric locale codes.
Urban-centric locale codes classify schools and LEAs into four main categories
(i.e., city, suburban, town, and rural), and within each of the main categories,
further classify locations into three subcategories. Classifications between- and
within-categories are based on the population size and/or the location’s distance
from an urbanized area. Census tract-level information regarding a location’s
designation as an urban area is used to determine the appropriate code for each
school and school district. It is possible for schools and their district to receive
different codes, but when the majority of students in a district attend schools with
the same code, the same code is applied at the district-level (Strange et al. 2012). If
there is a great deal of heterogeneity within a district and no single locale code
accounts for the majority of students, then a combination of procedures is used to
determine the district-level locale code. The locale code for the largest percentage
of students determines the broad locale (i.e., city, suburban, town, or rural), and the
locale code assigned to the district is the most remote or smallest subcategory
within the broad locale (NCES, n.d.-a).

A central feature of the urban-centric locale system is the use of geocoding
information to determine the precise location of schools and school districts.
Geocoding is particularly helpful for differentiating school districts located just
outside an urban area from those located in more distant or remote areas (Apling
and Kuenzi 2008). For instance, the previous metro-centric locale codes were not
able to distinguish remotely isolated rural schools from rural schools closer to urban
cores (NCES, n.d.-b).

There are numerous examples of the urban-centric locale codes being used in
education research, for instance, to study the impact of social capital on rural
children’s educational aspirations (Byun et al. 2012), and evaluate the effects of
geographic context on parents’ affective behaviors and children’s social and
behavioral functioning (Sheridan et al. 2014). Rural education researchers who
utilize secondary data from NCES-sponsored studies, such as the High School
Longitudinal Study of 2009 and Early Childhood Longitudinal Study, are partic-
ularly apt to use the urban-centric locale codes, as these are the codes that are
readily available in the secondary datasets.

1.4 Researcher Developed Systems

Several researchers have attempted to address some of the limitations with existing
urban/rural classification systems by developing their own measures of rurality. The
purpose of discussing these measures is to highlight the fact that education
researchers are not limited to the established definitions described above. While it is
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not possible to include all possible researcher developed measures, two measures
are highlighted below that take into account the heterogeneity of communities
within geographic boundaries. One of the highlighted measures is categorical,
whereas the other is a first attempt at putting rurality on a continuous scale.

1.4.1 Rural-Urban Density Typology

Andrew Isserman introduced a categorical Rural-Urban Density Typology in 2005
that combines elements of the Census Bureau and OMB definitions. The four
categories of the rural-urban density typology include: (1) urban county; (2) rural
county; (3) mixed urban county; and (4) mixed rural county. Categories are
assigned based on the percentage of urban residents, total number of urban resi-
dents, population density, and population of largest urban area within the county
(Waldorf 2006a). A mixed rural county is defined as one which does not meet the
urban or rural county criteria and the population density is less than 320 persons per
square mile. Mixed urban counties follow the same criteria except the population
density is at least 320 people per square mile.

The Rural-Urban Density Typology was developed in order to address problems
related to the “country trap.” The country trap occurs when there is a failure to
recognize heterogeneity among settings within counties that leads to rural areas not
qualifying for rural-based federal funding because the corresponding county
boundaries include urban areas. Although this coding scheme takes into account the
fact that counties may contain a heterogeneous mix of urban and rural communities,
its categorical nature may limit its effectiveness to distinguish among mixed
counties. In particular, Waldorf (2006a) criticizes the use of what she perceives as
arbitrary thresholds for creating the categories.

1.4.2 Index of Relative Rurality (IRR)

Waldorf (2006b) introduced a continuous measure of rurality, called the index of
relative rurality (IRR), that aggregates four indicators: (a) population size;
(b) population density; (c) percentage of the population that is urban; and (d) dis-
tance from metropolitan areas (remoteness). This measure was developed in order
to address some of the shortcomings of current urban/rural classification schemes
that depend on thresholds for determining classification. Waldorf (2006a) contends
that using arbitrary thresholds creates artificial separations and similarities within
rural classifications. As opposed to using thresholds to determine rural/urban
classifications, the IRR evaluates the degree to which a county is rural. The index
measures the degree of rurality on a scale from O to 1, where O indicates low rurality
and 1 indicates high rurality. The IRR index is a comparative rather than an
absolute measure of rurality, where rurality is measured relative to all of the spatial
units considered during the index creation.
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Although the IRR is not widely used, it has several benefits. For instance, the use
of a continuous measure over traditional categorical taxonomies permits researchers
to examine changes in the degree of rurality over time, and to evaluate interactions
between these changes and variables such as poverty rate or educational attainment
(Waldorf 2006b). Nevertheless, the IRR has its limitations. Hart (2012) urges
caution in using the IRR because of its lack of a theoretical basis for equal
weighting of the four indicators, and potential for generating misleading results due
to inadequate sample sizes and variability within different geographical and
aggregate units. Another potential limitation with this measure is its assumption that
geographical context is a unidimensional construct, as some researchers may argue
that rural is multidimensional.

2 Impact of Rural Definition

Several articles provide information regarding the possible ramifications of using a
particular rural definition over another. For instance, classifications based on the
Census Bureau and the OMB result in different proportions of the population being
classified as rural (Coburn et al. 2007; Hart et al. 2005; Jordan and Hargrove 1987,
Miller 2010). Hart et al. (2005) found that the percentage of the population clas-
sified as rural based on 2000 Census data varied from 10 to 28 % depending on the
use of Census Bureau or OMB taxonomies. In another study, Miller (2010) eval-
uated the rates of ‘rural poverty’ across Census Bureau and OMB classifications
and found that rates were higher when using the OMB’s nonmetropolitan classi-
fication compared to the Census Bureau’s rural classification.

Additional work has examined the impact of different rural definitions in terms
of the percentage of the sampled population that is classified consistently across
different taxonomies (Jordan and Hargrove 1987; West et al. 2010). Jordan and
Hargrove (1987) applied eight urban/rural definitions to 93 counties within
Nebraska and found that the majority (54 %) of the counties were defined as rural
by seven of the eight taxonomies. Jordan and Hargrove also used cluster analysis
techniques to statistically derive four clusters of potential sub-counties within
nonmetropolitan counties. The authors note the cluster analyses were especially
sensitive to the specific indicators used to operationalize rural, such that different
clusters were obtained depending on which indicators were included in the model.

West et al. (2010) compared the overlap in the Veterans Health Administration
(VHA) health care enrollees across OMB, RUCA, and VHA? rural taxonomies.
Their evaluation revealed that the highly rural VHA classification included far
fewer veterans (1.5 % of veterans) than the isolated rural (RUCA) and noncore
(OMB) classifications (which were more than four and six times larger,

>The VHA’s coding scheme has three classification levels (urban, rural, and highly rural) that are
derived from a combination of census tract, county, and geocoding data.
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respectively). The VHA’s rural classification included three to five times as many
veterans as similar OMB and RUCA classifications. More than a third of veterans
classified as rural using the VHA taxonomy were classified as urban (RUCA) or
metropolitan (OMB), depending on the coding scheme. In general, the authors
found that the VHA taxonomy tended to include more veterans in the rural category
than in the urban and highly rural categories. Based on their findings, West et al.
suggest using a combination of rural classification systems rather than relying on a
single taxonomy.

In terms of educational jurisdictions, the rural definition used to classify LEAs
can lead to as few as 11 % to more than 60 % of all LEAs being classified as rural
(Apling and Kuenzi 2008). Likewise, the definition used to classify schools can
lead to as few as 2 % to as many as 25 % of all public schools being classified as
rural (Apling and Kuenzi 2008). These numbers are particularly important if an
LEA is applying for grant money earmarked for rural schools/students. According
to a Congressional Research Service Report (Apling and Kuenzi 2008), approxi-
mately 4000 LEAs received aid from the REAP initiatives of the Elementary and
Secondary Education Act [ESEA; DOE, n.d.-c and -d]. REAP initiatives such as the
Small, Rural School Grant program, and the Rural and Low-Income School pro-
gram, are one method that Congress uses to target funding for rural schools (Apling
and Kuenzi 2008; DOE, n.d.-a to n.d.-c; Strange et al. 2012). Inclusion in REAP
programs requires that all schools served by the LEA meet the requirements for
being classified as rural based on the NCES metro-centric coding scheme (i.e.,
locale codes 6, 7, or 8). Yet, NCES has altered its coding scheme to the current
urban-centric locale codes, and within this system, LEAs are classified based on the
majority or plurality of schools. Apling and Kuenzi (2008) found that about 8 % of
schools classified as rural under the metro-centric locale codes would not be
classified as rural based on the current urban-centric system. In total, they estimated
that 386 fewer LEAs would receive REAP grants using the updated urban-centric
locale coding system.

Finally, a study by Koziol et al. (2015) used the Early Childhood Longitudinal
Study, Kindergarten Class of 1998-1999 (ECLS-K; developed by the NCES, n.
d.-d) to demonstrate how the effect of geographic context (rural vs. urban) on
students’ science test scores differed as a function of the rural definition applied.
The three coding schemes used in their study included: (a) county level OMB
designations, (b) school-level Metro-Centric Locale Codes, and (c) cen-
sus-tract-level RUCAs. Results indicated that urban children had significantly
higher science scores than rural children when using the OMB classification, rural
children had significantly higher science scores than urban children when using the
Metro-Centric Locale Codes, and urban and rural children had statistically equiv-
alent science scores when using the RUCAs. This work highlights the fact that the
chosen rural definition may critically impact study inferences.

These examples demonstrate the practical implications of choosing among the
various urban/rural definitions. Although primarily descriptive in nature, research
has demonstrated that different definitions lead to differences in the numbers of
individuals assigned to each rural classification. While research is not available
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regarding the potential impact of using different rural definitions in the context of a
randomized control trial (RCT) or quasi-experimental design (QED), the existing
literature suggests the potential for drawing discrepant conclusions. Discrepant
conclusions may occur when one definition is chosen over another, leading to
different populations of rural individuals that may not be comparable. In particular,
even if random assignment is conducted within communities defined as rural by one
definition, inferences may not generalize to other communities defined as rural by
another definition.

Overall, there is evidence that the choice of rural definition leads to different
sampled populations, thereby influencing the inferences and generalizability of
rural research findings. While no one rural definition is appropriate for all contexts,
certain definitions may be more suitable for particular contexts. We stress that
individuals conducting research in rural contexts need to be cognizant of their
program’s goals and the intended analyses when choosing a coding scheme.

3 Identifying and Communicating Rural

The number of available definitions of rural can make it difficult to identify an
appropriate definition. In this section we summarize the practices advocated by
Koziol et al. (2015) for identifying the most appropriate definition of rural. We also
provide suggestions for communicating this information in terms of the intended
inferences. Interested readers should refer to Koziol et al. for a more in-depth
review and detailed application.

When choosing a definition of rural, education researchers need to consider the
purpose for which a particular rural system was developed. For instance, the OMB
metropolitan and nonmetropolitan system was never intended to classify rural areas
or to be used for funding allocation or program eligibility; rather, the goal of the
taxonomy was to evaluate areas for federal statistics (OMB 2013). Choosing among
the various rural definitions requires that researchers carefully consider the benefits
and limitations of each definition in conjunction with the goals of their research.

Education researchers also need to consider the type(s) of indicators used to
operationalize rurality within a particular coding system. As discussed in the pre-
ceding section, different indicators of rurality can produce divergent results.
Depending on the research context, certain indicators of rurality (e.g., population
size, geographic isolation) and conceptual definitions will be more relevant than
others. For example, the Census Bureau distinguishes between urban and rural areas
primarily by population size and density (DOC, n.d.-c), whereas the OMB and
RUCA systems use both population characteristics and measures of commuting
patterns (OMB 2010; WWAMI RHRC, n.d.-b). The additional commuting infor-
mation embedded in the OMB and RUCA definitions may be more relevant to
researchers who want to understand the impact of access to metropolitan area
resources (e.g., libraries, museums) on educational outcomes. Along this line,
researchers who want to understand how geographic remoteness influences child
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outcomes may prefer to use the Urban-Centric Locale Codes because the geocoding
methods used to create these codes may be more precise than the information
provided by the RUCAs (NCES, n.d.-a).

Another aspect requiring consideration is the geographic unit (e.g., schools,
school districts, ZIP code areas, census tracts, counties) to which rurality indicator(s)
are applied. These units are important in determining the most appropriate definition
because the geographic unit represents the experimental unit for the rural/urban
predictor—the smallest unit to which the “treatment” is applied (Milliken and
Johnson 2009). Any inferences a researcher intends to make about rural phenomena
exist at the level of the experimental unit (e.g., the county when using a county level
definition), which is not always the same as the lowest-level sampling unit (e.g., the
child). Thus, researchers should use a geographic unit that matches their target unit.
For instance, researchers who intend to make inferences about conditions between
rural and urban counties should consider county level systems such as the RUCCs or
UICs. Education researchers intending to make inferences regarding the efficacy of a
reading intervention in rural versus urban schools or school districts should consider
the Urban-Centric Locale Codes.

Once researchers have carefully considered an appropriate definition of rural
given the context and goals of their study, they must appropriately communicate
and provide rationale for their chosen definition. At a minimum, researchers should
specify the specific indicators and geographic unit they used to operationalize rural.
Together, this information communicates to the reader how rural has been con-
ceptualized and the extent to which inferences may (or may not) generalize to other
contexts. Researchers need to be clear that inferences extend only to the specific
indicators and geographic units represented by the rural definition used in the study.
Clearly, the choice in definition is one that requires careful thought.

4 Recommendations for Future Research

As discussed throughout this chapter, there is a lack of consensus in both research
and policy as to what constitutes a rural setting, and as a result, numerous defini-
tions have been developed across and within disciplines. In choosing among
well-established definitions or creating a new coding scheme, researchers should
keep in mind the guidelines of Hart et al. (2005). Hart et al. (2005) advise that rural
definitions need to “(1) measure something explicit and meaningful; (2) be repli-
cable; (3) be derived from available, high-quality data; (4) be quantifiable and not
subjective, and (5) have on-the-ground validity” (p. 1150).

Coladarci (2007) advocates the need for researchers to provide a description of
the rural context. With this in mind, we recommend researchers both define and
describe the rural context in order to operationalize rurality for their audience. For
instance, when only a few locales are compared or a single locale is evaluated (as is



Defining and Communicating Rural 49

the case with most qualitative studies), researchers have the opportunity to incor-
porate detailed descriptions about each location. Quantitative measures such as one
of the definitions discussed in the previous sections and/or information on the total
population, population density, number of students in the school district, and
median income can also be included with the narrative descriptive to provide a
better understanding of the setting. Although standardized classification systems are
unlikely to be incorporated as explicit variables in studies with a small number of
locales, it is beneficial for researchers to list how the locale(s) are classified in at
least one major classification system in order to facilitate comparisons with other
studies. When researchers examine a large number of locations, we recommend
choosing an existing classification system and listing its defining indicators and
geographic units, or fully detailing any locally-developed definition of rurality.
Whether researchers are evaluating a small or large number of locales, providing
detailed information regarding the rural context facilitates the ability to make
comparisons across research studies.

We also support the recommendation of West et al. (2010) who advocate the use
of a combination of rural classification systems rather than relying upon a single
taxonomy. In their research, West et al. found that the particular type of definition
used to classify rurality lead to different study conclusions. Thus, they cautioned
against overreliance on a single coding scheme, particularly when different defi-
nitions may be used for policy and funding decisions by government entities. In
general, comparing results across multiple classification systems and finding con-
sistent patterns provides more evidence for the presence of a particular phenomenon
whereas finding contradictory evidence could reveal potential areas of instability
and concern. This type of approach is especially advantageous when inferences
from a particular study may be used for high-stakes decision-making.

S Summary

When conducting research in rural settings, researchers are faced with a difficult
task of operationalizing rural. Throughout this chapter, our objective was not to
recommend one coding or classification scheme over another; rather, our goal was
to highlight the need to provide accurate and meaningful information about the rural
context. The most appropriate rural definition depends on the alignment between
the goals of a particular research project and the foundations of the rural definition
(e.g., the geographic indicators comprising the definition and the geographic unit to
which the definition is applied). Once researchers have determined the most
appropriate definition for their particular study, it is their responsibility to provide
transparent information regarding the rationale for choosing that definition. It is our
hope that adherence to these recommendations will increase the utility of rural
education research by allowing for more direct comparisons and generalizations
across studies.
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Abstract This chapter represents multiple perspectives of collaboration suggested
by conference participants of the Connect-Inform-Advance: 2013 Conference on
Rural Education Research (C-I-A), sponsored by the National Center for Research
on Rural Education at the University of Nebraska-Lincoln. Conference participants
endorsed effective partnership-based approaches in rural education research
including multiple perspectives of rural education research, practice, policy and
community. The consensus from C-I-A conference participants was that
partnership-based approaches provide a unique and valuable approach to conducting
the complete cycle of rural education research (e.g., development, conduction and
dissemination). Participant-authors of this chapter represent key stakeholder groups
identified by conference participants of rural education research, practice, policy and
community. A primary data source included participant-authors’ shared experiences
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in rural education research, perspectives on developing, maintaining partnerships,
and suggestions for future directions. Another source comes from findings related to
multiple perspective partnerships in rural educational research emerging from a
qualitative analysis of participant responses in the roundtable discussions conducted
during the C-I-A conference (findings presented in Chapter “Multidisciplinary
Perspectives to Advance Rural Education Research” of this book). A third source is
literature relevant to partnership-based approaches to rural education research.
Participant-authors’ perspectives, conference participants’ consensus and relevant
literature were triangulated in identifying the themes presented in this chapter.

Keywords Rural education research partnerships - Rural education partnerships -
Rural partnerships - Research and practice - Rural research and practice partnerships -
Research and practice partnerships - Rural education research - Rural research

1 Introduction to Rural Education Research
Partnership-Based Approaches

Partnerships are critical to conducting, implementing and sustaining meaningful and
impactful rural education research (Alber and Nelson 2002; Bauch 2001; Coburn et al.
2013; Davis et al. 2014; Tseng 2011). Unfortunately, there is no agreed upon
definition of research partnerships or a guide for how to develop and sustain
meaningful partnerships in rural education research. This discrepancy begs the
questions of “What constitutes partnerships in rural education research? How can such
partnerships be formed and sustained? What roles and perspectives are important to
have involved in partnerships?” We grapple with these questions in this chapter.

To inform our discussion, we have turned to representative voices of rural
education research, practice, policy, and community; findings from the Connect-
Inform-Advance: 2013 Conference on Rural Education Research (C-I-A; see
Chapter “Multidisciplinary Perspectives to Advance Rural Education Research” of
this book) related specifically to partnerships in rural education research; and lit-
erature on research partnerships. This chapter does not pretend to determine exactly
what partnerships in rural education research are, nor does it promise to provide a
step-by-step “how to” instruction manual for developing and sustaining such
partnerships. Rather, this chapter attempts to highlight various perspectives on
partnerships in rural education research. This chapter is unique in that the multiple
perspectives presented have been interwoven to provide shared and unique per-
spectives on rural education research partnerships based on decades of practical
experiences. Drawing from the literature, C-I-A conference findings and the
participant-authors’ experiences, this chapter provides suggestions for how to
establish and maintain partnerships, suggestions for overcoming challenges to
partnerships, and ways to communicate successful strategies to others in the field.
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2 Methodology

This chapter represents the triangulation of three sources of data: literature on
partnership-based approaches relevant to rural education research, findings from the
2013 Connect-Inform-Advance National Conference on Rural Education Research,
and input from participant-authors.

2.1 Literature

In 2005, Minner and Hiles summarized the literature on rural school-community
partnerships within the context of the National Science Foundation Rural Systemic
Initiative. They found literature based on case studies, focus groups, and anecdotal
information, but no empirical studies specific to rural school-community partner-
ships. A decade later, we had similar results. Our initial review of the literature
exclusively on partnership-based approaches in rural education research resulted in
a limited number of articles. Therefore, we expanded the review to include literature
in the areas of rural and non-rural partnerships in education research as well as
health-related research. We identified 20 articles that offered some insight into the
common practices and challenges related to rural education research partnerships.

2.2 Conference Findings

A primary purpose of the C-I-A conference was to provide a platform for interactive
discussion among participants related to research that focused on factors that
influence rural student educational outcomes. Conference participants represented
multiple stakeholders, including rural education researchers, practitioners and
policy-makers. Conference attendees actively participated in roundtable discussions
that followed research presentations. The discussions were designed to engage
participants in meaningful conversations to address critical issues of how to
advance rural education research. Data from the conference round-table discussions
were qualitatively analyzed, and findings revealed that developing authentic part-
nerships among multiple voices—including research, practice, policy and com-
munity—in rural education research were critical in advancing a meaningful and
timely research agenda for rural education (see Chapter “Multidisciplinary
Perspectives to Advance Rural Education Research” of this book). Discussions
of what was needed in order to accomplish these types of research partnerships in
rural education resulted in the identification of several key recommendations which
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are fully discussed in Chapter “Multidisciplinary Perspectives to Advance Rural
Education Research” of this book. These recommendations were used as an addi-
tional source of data for this chapter.

2.3 Participant Authors

The lead author used a purposive sampling in selecting participant authors to
collaboratively develop this chapter because of their (a) representation of multiple
voices of rural education research, practice, policy and community experience and
(b) participation in the 2013 Connect-Inform-Advance National Conference. All
participant authors except Chuck Schroeder actively participated in the National
Conference, and all participant-authors have vast experience with research part-
nerships in rural education.

Several months after the conference, the lead author contacted these co-authors
and invited them to participate in collaboratively contributing their knowledge and
expertise to the development of this chapter on partnerships in rural education
research; all enthusiastically accepted the invitation. True to an authentic partner-
ship approach, the participant-authors met in person (some joined by phone) to
discuss the approach to the chapter, overarching content to include, and main
messages they wanted the chapter to convey. Participant-authors decided that the
best way to communicate their knowledge and experience on this topic was by
having the lead author email a list of guiding questions based on the content of their
conversation at that meeting (see Table 1 for a list of the guiding questions). Then,
the lead author, with assistance from two non-participant co-authors, would conduct

Table 1 Guiding questions 1
and other item prompts to
stimulate author responses

. What is your definition of a partnership, especially as it
relates to a partnership in rural education research?

2. How do you conceptualize partnerships in rural education
research, especially as it relates to your perspective given
your role (e.g., research, educational practice, policy,
community)?

3. What contributes to a successful partnership in rural
education research?

4. What are some of the challenges to a successful rural
education research partnership?

5. How are successful partnerships related to rural education
research established and maintained in the rural context?

6. What are unique aspects of partnerships in the rural context?

7. Please share a summary of your experiences OR one
representative experience related to your role in partnerships
in rural education research

8. How do you define “community” as it relates to partnerships
in rural education research? What characteristics are
markedly unique to the rural context?

9. Please provide recommendations for future directions to
advance rural education research
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a qualitative analysis of the type-written responses to identify themes related to
partnerships in rural education research. The participant-authors agreed to provide
any further information or clarification needed through written or verbal commu-
nication with the lead author. Participant authors were sent respective descriptions
of personal information and a summary of the primary themes identified and asked
to provide fact checks and clarifications.

What follows is a summary of the “rural story” of the participant authors,
organized by the respective voices and roles they represent: rural education
researcher, practitioner, community perspective, and policy maker. Their back-
grounds and experiences in the rural education research arena collectively
demonstrate their seasoned ability to serve as representatives for these perspectives.

2.3.1 Rural Education Researchers

Gina M. Kunz, PhD, first became involved with rural education when she pro-
vided behavioral health services to students and their families in rural communities
in the Deep South as well as the Midwest. She has engaged in numerous
research-based rural education partnerships primarily involving K-12 teachers,
administrators, and families. Dr. Kunz has extensive experience establishing
research-practice partnerships, maintaining those partnerships, and re-establishing
partnerships in some communities after administrative turnover. She believes that
what contributed to the success of those partnerships was the honesty and trans-
parency with which the proposed project was presented. She believes it was critical
that she presented the potential benefits to partnering schools. She has found that
acknowledging the potential partner’s critical role and expressing much apprecia-
tion for their consideration has gone a long way in the initial stages of partnership
development. Interacting with teacher research participants as professional col-
leagues has also been crucial to establishing and maintaining partnerships in rural
communities. Follow-through has been critical. One example was that at the end of
a year-long project, a principal of one partner school told her that he was so pleased,
and quite surprised, that their research team members “did everything they said they
would do — and more!” Unfortunately, according to the principal, that school had
been involved in several research projects, and rarely had team members even come
somewhat close to delivering what they had promised and that often the team
members just disappeared over time. He also shared that in previous experiences,
the research team came in, gathered the data they needed, and left. They did not
even share findings with the school. Unlike previous experiences he was convinced
that their school was better off because of their participation in the project. Dr. Kunz
is a Research Associate Professor in the Nebraska Center for Research on Children,
Youth, Families and Schools, housed in the College of Education and Human
Sciences at the University of Nebraska-Lincoln.

Pamela Buffington, PhD, grew up in a rural setting, attended rural schools, and
currently lives in a rural community. She engages in multiple projects within rural
schools and communities across the Northeast. She is co-principal investigator
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of a National Science Foundation funded project, the Research and Practice
Collaboratory, which has an overarching goal to decrease the gap between research
and practice. In this project she has engaged in partnership among researchers,
content experts, district leaders, teachers, and other education stakeholders to col-
lectively identify a persistent problem of practice and design and test appropriate
interventions. This type of collaborative research partnership has helped to surface
ways of working between and among research and practice that can be leveraged in
rural schools. She views her role across multiple projects as engaging in praxis, the
bridging of theory and practice. She is able to leverage her deep knowledge of the
rural context to surface issues relevant to both researchers and practitioners as she
and her colleagues design and engage in research in rural schools and communities.
She also is able to act as translator between and among participants as they bridge
the vernacular of research and practice. Dr. Buffington is the Regional Educational
Laboratory Northeast and Islands (REL-NEI) Co-Facilitator of the Northeast Rural
Districts Research Alliance (NRDRA) and the State Liaison for Maine, New
Hampshire, and Vermont. This alliance includes rural practitioners, rural
researchers, policy makers from rural states in the Northeast, and additional
researchers from REL-NEI. This alliance represents a successful, on-going effort to
co-develop and conduct a rural education research agenda that is meaningful to all
partners. They have met approximately monthly over the last four years through
face-to-face and online conferencing meetings. They have established a multi-year,
multi-project research agenda; organized and run multiple webinars around critical
rural issues and topics; presented collaboratively at national rural education con-
ferences; organized and conducted a rural research symposium; and shared research
and rural initiatives among and between members (http://www.relnei.org/research-
alliances/northeast-rural-districts-alliance.html). The Core Planning Group mem-
bers of NRDRA assume leadership roles during events, bring issues to the group to
keep both researcher and practitioner members abreast of emerging rural issues,
serve as advisors during NRDRA research studies and projects, act as ambassadors
to rural serving organizations and networks, and engage in activities that increase
the capacity of all involved to engage in rural research in more informed and
authentic ways.

2.3.2 Rural Educational Practitioner

Jennifer Widner, MS, shared that her best representative experience with a rural
education research-based partnership occurred in 2011 when she and the superin-
tendent of the school district for which she was principal attended a session on rural
research opportunities at the Nebraska School Boards Convention in Omaha. The
presenters described a project in which a team approach with teacher and parent
support would be used to address behavioral needs of students. This project matched
concerns that had been expressed by several teachers in their school building. Upon
invitation from Ms. Widner, the UNL research representative spoke with their staff
and discussed the benefits for students. The required number of teachers agreed to
participate. The research team began quickly to organize the project. They met with
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teachers and parents. They randomly assigned a control group and an experimental
group. Team meetings were held with teachers, parents and research project-based
consultants to establish behavioral plans for students. During the data collection
period, teachers and parents received guidance and support to help their students
make behavioral changes. Each student that was supported by a unified team made
progress toward their goal. The majority of teachers and parents participating learned
new strategies for helping children successfully manage their behavior. Ms. Widner
commented that the support provided to the teachers and the parents by the research
staff was wonderful, and this research project provided a great opportunity for their
elementary school. Ms. Widner is a Retired Principal from an elementary school in
rural Nebraska and Adjunct Faculty at Wayne State College.

2.3.3 Rural Education Community Perspective Representatives

Charles (Chuck) P. Schroeder, BS, spent the first thirty years of his life living in a
rural Nebraska community where the school was the hub of area activity. Members
of his family were involved in bringing outside resources to the school to enhance
learning opportunities, broadening exposure to perspectives beyond the local realm,
and celebrating the value of the community. Through five careers since leaving that
community, he has been in leadership positions with the Nebraska Department of
Agriculture, the University of Nebraska Foundation, the National Cattlemen’s Beef
Association (NCBA), and the National Cowboy & Western Heritage Museum, and
now the Rural Futures Institute. He shared that in each of those enterprises, he has
had the opportunity to connect research and educational resources at state, regional
and national levels with local schools in order to strengthen educational opportu-
nities. During his tenure with the Nebraska Department of Agriculture, the “Ag in
the Classroom” program connected government agencies at the federal and state
levels, as well as state and national farm organizations, directly with teachers across
the K-12 spectrum to provide effective curriculum focused on America’s food
production system. While at NCBA, the research and education team, along with
leading nutritionists from a variety of organizations and institutions, provided strong
research-based education materials on the role of red meat in the human diet, par-
ticularly for women, to middle and high school teachers across the country. At the
National Cowboy & Western Heritage Museum, their education team assembled and
provided “trunk shows” for elementary schools in Oklahoma and regionally, part-
nering with teachers in local schools to help students learn about the diverse heritage
of the American West with hands-on educational materials. They also worked with
other museums in several states exploring effective distance learning techniques that
would allow teachers, even in very rural locations, to access top quality instructors in
various aspects of Western art, history and cultures. Mr. Schroder firmly believes
that creative educational practitioners in rural schools, with the means to connect
their students to appropriate resources via innovative partnerships, can build
exceptional opportunities for learning across disciplines. Mr. Schroeder is Executive
Director for the Rural Futures Institute at the University of Nebraska.
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Ronnie Green, PhD, was raised on a mixed beef, dairy, and cropping farm in
rural southwestern Virginia, where he learned to appreciate the value of hard work
and the important role rural communities play in our nation’s food production
system. These early experiences led Dr. Green to pursue a career in animal science
to research more effective an efficient ways to raise cattle. Dr. Green’s passion for
helping agriculturally-based rural communities has led him to key national lead-
ership positions including the national program leader for animal production
research for the USDA’s Agricultural Research Service and executive secretary of
the White House’s interagency working group on animal genomics within the
National Science and Technology Council. Throughout his vast experiences in
collaborations in rural communities, Dr. Green has learned the important role that
community champions play when conducting research in rural areas. It matters less
what position the champion holds in the community and more that the person has a
passion for the project and is willing to encourage others in the community to be
supportive and even get involved. Dr. Green is the former Harlan Vice Chancellor
of the Institute of Agriculture and Natural Resources at the University of
Nebraska-Lincoln and recently became Chancellor of UNL.

2.3.4 Rural Educational Policy Maker

Robert Mahaffey, MS, firmly believes that collaboration among multiple voices in
rural education research partnerships is critical. Further, he asserts that holding to
all high standards for research excellence will lead the way to broadening rural
education research opportunities. He views the bottom line as more investment
must be made in rural education research that is timely, practical, and designed to
attract multiple partners that value and want to improve learning opportunities for
all rural students where they live and go to school. This is close to home for
Mr. Mahaffey as he serves as a substitute teacher in his home state of West Virginia.
Mr. Mabhaffey is Director of Marketing and Communications at the Rural School
and Community Trust, and he is President for the Organizations Concerned about
Rural Education. Since 1998, the Rural School and Community Trust has issued the
biennial research report Why Rural Matters. In his role as a policymaker, this work
stands out because it is grounded in rural context exclusively, has secured the
interest of researchers, policymakers, community members and funders, and has
had funding support for more than a decade. He believes that Why Rural Matters
has and will continue to overcome several key realities of high quality rural edu-
cation research. Namely, it is grounded authentically in rural context, it is com-
mitted to providing rural practitioner-relevant findings, and it involves and
promotes building partnerships dedicated to delivering a body of knowledge that is
uniquely rural. He believes the key to the success and value of Why Rural Matters is
that each edition has a focus area designed to be of interest to rural education
practitioners, community voices, researchers and funders.
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2.4 Data Analysis

We used a two-phase process to analyze data from the three sources: literature
reviews, C-I-A conference findings, and participant-authors. For the first coding
cycle, we used a provisional coding approach (Saldafia 2013; Miles et al. 2014). This
deductive approach was based on key ideas that emerged from the literature review
and the findings from the C-I-A conference. This became a “start list” of codes that
seemed reasonable to appear in the texts provided by the participant-authors, and
additional codes were added to reflect new ideas and concepts as they emerged from
the data. This phase was followed by a second cycle of analysis across all three sources
of data using an inductive pattern coding approach (Saldafia 2013; Miles et al. 2014).
This phase of analysis involved the development of themes related to rural education
research partnerships and identification of relationships among those themes. By
condensing data into more meaningful units of analysis, we were able to identify the
overarching themes presented in the findings.

3 Findings

We begin with a discussion about the how educational research partnerships are
defined and conceptualized within rural communities. This discussion frames a
context for the themes and related key ideas that emerged from the two-phase analysis.

3.1 Defining and Approaching Partnerships in Rural
Education Research

There are several methodological traditions that use a partnership approach when
conducting research that can inform our understanding of partnerships in rural
education research. A few examples include ‘“community-based participatory
research,” “action research,” and “participatory action research” (Israel et al. 1998;
Kennedy et al. 2011; Spoth 2007). Community-based participatory research is
frequently used in health-related studies as a way to involve community members in
the process of building capacity to address health disparities and inequities (Minkler
and Wallerstein 2008). Action research involves practitioners in a cyclical process
to address a real problem within a local setting (Plano Clark and Creswell 2014).
Participatory action research blends elements of both approaches by including
practitioners in the research process to address a specific social justice issue or
inequity (Plano Clark and Creswell 2014). While these approaches offer some
examples of partnering in research, they may not always be appropriate for rural
education research. Sometimes opportunities to partner on a rural education
research project evolve from an existing relationship. Other times, researchers seek
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to form a partnership only after a grant proposal is funded to conduct a specific
research study. Research conducted as a result of the latter circumstance has the
potential to be just as mutually beneficial for rural education outcomes as research
that emerges from collaboratively-set research agendas. In some cases, having the
funding already secured can help facilitate the partnership-building process by
relieving the partnership of the burden of identifying, applying for, and securing
funding.

Given the limited research partnership literature available specific to the rural
educational context, it is not surprising that there is not one agreed-upon definition
of “partnerships” in rural education research, and that the meaning of the available
definitions can differ contextually (Bauch 2001; Coburn et al. 2013; Spoth 2007).
Coburn et al. (2013) offered a definition of partnerships in rural education that
includes many key elements identified in the literature: long-term collaborations
between educational practitioners and researchers that are mutually beneficial and
are organized for a specific purpose—to explore practice challenges and identify
solutions that will improve outcomes. Other definitions build on these basic
descriptors by including policy-makers as key stakeholders in addition to practi-
tioners and researchers or by expanding the scope of the partnership to include
every iterative stage of the research process from concept formation to conduction
to dissemination of findings and to application (Barton et al. 2014; Israel et al.
1998).

Regardless of the way the partnership is formed or the specific term used to
describe it, the conceptualization seems to be consistent. These research partner-
ships bring together stakeholders from multiple perspectives with diverse knowl-
edge, expertise and skills for a common purpose of actively co-developing and/or
conducting research that addresses complex and relevant issues unique to the set-
ting in which the research is situated. There is a mutual expectation from the outset
among partners that results from the research will be applied in order to advance
pre-identified, desired outcomes. Perhaps the definition that most closely aligns
with the purpose and perspectives of this chapter was provided by Barton et al.
(2014): “Research partnerships bring practitioners, policymakers, and researchers
together to develop questions, share data, conduct analyses, and use results. Across
the country, diverse partnerships are working together to solve problems and bridge
the worlds of practice, policy, and research” (p. 1).

3.2 Themes and Related Key Ideas Concerning Rural
Education Research Partnerships

As we considered the three sources of data, three themes emerged. Each theme,
noted in Table 2, will be described, with relevant evidence across all data sources
provided. These ideas emerged as important and inter-related. Thus, these are not
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Table 2 Themes and key ideas of authentic partnerships in rural education research

Theme 1 Authentic partnerships in rural education research include all stakeholders as
valued, equal partners in research planning and coordination, conducting the study
and applying and communicating the findings

Key Idea 1: Authentic partnerships are inclusive, mutual, equitable and
multi-directional with clearly defined goals and roles

Key Idea 2: Authentic partnerships are genuine and ongoing

Key Idea 3: Authentic partnerships proactively address differences

Theme 2 | Authentic partnerships in rural education research focus on improving and
sustaining educational outcomes within the community

Key Idea 1: Authentic partnerships focus on improving educational outcomes (e.g.,
students, teachers, parents as educators or contributors to student outcomes)

Key Idea 2: Authentic partnerships are committed to sustained service delivery
Key Idea 3: Authentic partnerships apply and disseminate findings

Theme 3 Authentic partnerships in rural education research reflect the values and address the
challenges of the rural context

Key Idea 1: Authentic partnerships value the rural context

Key Idea 2: Authentic partnerships overcome challenges to partnerships in the
rural context

written from a “check-list” approach, but rather from the perspective of what
constitutes authentic and productive partnerships. In brief, authentic partnerships
hinge on meaningful, active, frequent, and on-going communication among part-
ners that are multi-directional, mutual and respectful.

Theme 1: Authentic partnerships in rural education research include all
stakeholders as valued, equal partners in research planning and coordination,
conducting the study and applying and communicating the findings.

Inclusive Authentic partnerships are inclusive of relevant stakeholders. Examples
from the literature tend to focus on practitioners, researchers, and policy-makers as
the key stakeholders in research partnerships (Barton et al. 2014; Israel et al. 1998).
Participant authors resoundingly agreed that practitioners, researchers, and policy
makers all bring unique perspectives when conducting educational research in a
rural setting that are critical to the successful implementation of the research study,
dissemination of the results, and the application of the findings. Participant authors
also advocated for involvement from the community in rural educational research
partnerships. Although members of rural communities may be geographically
linked, they have diverse social, economic, and/or political interests and views.
Despite these differences, they often have a deep commitment to place and a vested
interest in the success of the schools.

Community champions “Community champions” are influential and
well-respected people in the community who have a passion for the project, can
encourage others in the community to be supportive, and even can get involved.
Strong leadership from school and community champions was also noted as a key
component to the success of school-community partnerships in a case study of five
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rural Australian communities (Kilpatrick et al. 2002). While it is not always nec-
essary or appropriate to have all possible stakeholder roles represented in the
research partnership, it is important to consider all potential representatives when
deciding who should comprise the partnership and be open to adding new partners
as the goals and the needs of the project evolve.

Multi-directional Having an inclusive partnership is not, in and of itself, sufficient
for a successful rural educational research partnership. Conference participants
identified the need for multi-directional partnerships that establish meaningful and
on-going dialogues regarding critical aspects of research, practice and policy related
to rural education from the initial phases of research through dissemination and
application. Unidirectional approaches that flow from research-to-practice can
actually impede the translation of research findings by minimizing the contributions
of practitioners in the research development process. Several articles noted that by
taking a multidirectional approach to the research partnership, the research con-
ducted is more relevant and meaningful to educational practice (Alber and Nelson
2002; Bauch 2001; Coburn et al. 2013; Davis et al. 2014; Tseng 2011). University
extension programs, whose research programs are typically developed around needs
identified within the communities they serve, are uniquely situated to facilitate
multi-directional research partnerships because of the direct roles that extension
faculty members serve with community organizations and citizens (Brown et al.
2013; Kennedy et al. 2011; Spoth 2007).

Collaborative Participant authors collectively viewed successful partnerships as
those that had clearly identified goals that were developed collaboratively.
Successful partnerships consist of ongoing dialogues about key factors related to
each stage of research, including collaboratively interpreting and applying results
and strategizing dissemination of gained knowledge. The notion that the needs,
goals and purposes were clearly identified and that shared decision-making was
characteristic of successful partnerships was also noted in the literature (Bauch
2001; Israel et al. 1998). Having partners develop research topics and questions
together and developing a written partnership agreement that specifies responsi-
bilities were key opportunities for collaboration (Alber and Nelson 2002; Barton
et al. 2014; Ebersohn et al. 2015). Co-development of research could be a viable
alternative to traditional professional development experiences which can be dif-
ficult for rural teachers to access and translate into the classroom (Alber and Nelson
2002). Participant authors reflected that a shared understanding of and commitment
to the research objective creates a partnership with purpose that can persist even in
the absence of immediate projects. They also noted that shared planning and
leading of meetings keeps them focused and productive for all partners.

Equal value Creating a successful research partnership requires an investment of
time and energy from all stakeholders in order to establish trust and mutual respect,
key ingredients identified in the literature (e.g., Bauch 2001; Brown et al. 2012;
Ferman and Hill 2004; Israel et al. 1998; Kennedy et al. 2011; Minner and Hiles
2005; Tseng 2011, 2012a, b). Valuing each stakeholder’s voice equally was a
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defining characteristic of successful partnerships from the literature (Bauch 2001;
Israel et al. 1998). Participant authors concurred that successful partnerships require
mutual respect for each other as professionals and equal value for everyone’s
unique contributions. Perceptions and realities of equal value in contributions can
be a challenge, especially when researchers are typically compensated for their time
spent conducting research while teachers and administrators typically add the work
onto their existing responsibilities. Each partner needs an equitable voice which
requires constant diligence and mindfulness not to privilege one voice, role, or
perspective over another. The educational practitioner emphasized that each
stakeholder in the partnership wants to be an informed participant which requires
open and on-going communication. Examples from the literature of how the value
of all partners’ contributions was demonstrated included ensuring that credit is
shared among all partners and that all partners’ efforts are recognized in ways that
are relevant to their careers and including all partners in dissemination efforts (e.g.,
publications, conference presentations, and presentations to educational practice
colleagues) (Alber and Nelson 2002; Barton et al. 2014; Eberséhn et al. 2015;
Tseng 2012b).

Genuine Conference participants indicated that development and maintenance of
genuine multi-disciplinary partnerships provides a sustainable process for rural
education research that can lead to meaningful, valid and translational research
needed to advance the rural educational research agenda. Participant authors agreed
that it is especially important that partners from outside the community (e.g.,
university researchers) take a personal interest in the other partners as unique
individuals and in the community. They suggested that strategically establishing
relationships  through face-to-face interaction and then follow-up with
technology-assisted interaction can facilitate a genuine connection. This will help to
address the isolation that many rural school administrators feel and establish a
foundation upon which the relationship can build. Occasional opportunities for
“one-on-one connecting and/or follow-up” will help to nurture the individual
relationships and overall partnership over time, resulting in increased capacity of all
stakeholders. The literature recommends social interaction among partners during
their conversations rather than a strictly professional focus (Bauch 2001; Israel et al.
1998). A key indicator of genuine relationships among partners is maintaining close
connections after the research is completed to support the sustained implementation
of the findings in educational practice settings (Alber and Nelson 2002; Barton et al.
2014; Ebersohn et al. 2015; Tseng 2012b).

Proactively address differences Participant authors acknowledged that in order to
develop and maintain effective rural education research partnerships, it is important
to be upfront about potential differences, actively and openly discuss them early on,
and work toward resolutions and compromises to minimize likely negative effects.
Potential challenges identified in the literature included misaligned agendas among
partners, competing demands on time, effort and resources, and differences in
incentive systems and structures in the various settings, especially in academic
settings for researchers and practice settings for educational practitioners (Coburn



68 G.M. Kunz et al.

et al. 2013; Downey et al. 2011; Ebersohn et al. 2015; Israel et al. 1998; Spoth
2007). For example, while researchers’ jobs include expectations of conducting
research, teachers’ jobs do not. These types of differences can lead to very different
expectations from the partnership and the research process itself. Participant authors
suggested that researchers and practitioners need to develop a shared language to
talk about the context and phenomena being investigated in order to overcome
specialized and often segregated ways researchers and practitioners talk about their
work. Unfortunately, when differences and challenges are not recognized and
resolved, partnerships can be destroyed despite well-intentioned partners from
different perspectives. However, positive experiences that include researchers,
practitioners, policy-makers and community stakeholders provide encouragement
and strengthen the multi-disciplinary partnerships.

Theme 2: Authentic partnerships in rural education research focus on
improving and sustaining educational outcomes within the community.

Focus on student outcomes No matter the role or perspective of the partners
involved, the participant authors were clear that partnerships in rural education
research are focused on improving educational outcomes for the students as well as
teachers and, when appropriate, parents in rural communities. Community repre-
sentatives expressed the importance of connecting the academic, social, emotional
and physical elements of the school environment and leveraging shared resources
and knowledge to discover new ways to help students. The literature also
acknowledged the focus of research-based partnerships is on exploring challenges
in educational practice and identifying solutions that will improve outcomes
(Coburn et al. 2013), thus bridging the gap between educational research and
practice (Alber and Nelson 2002).

Putting findings to work While findings from research partnerships have appli-
cations beyond the communities in which the research was conducted (e.g.,
implications for practice, policy, and future research), participant authors
acknowledged that it is the immediate, local, and internal dissemination of research
findings to the partnership members and educational consumers that is critical to the
research partnership relationship. Because research takes a long time to conduct and
publishing results takes additional time, there can be a delay in having the research
study results available to impact practice and policy. Communication needs to be
on-going in order to keep all partners informed in a meaningful way about findings
throughout the research process. On-going communication in turn provides an
opportunity for K-12 practitioners to not only inform the application of the findings
but also shape the future direction of the research.

Sustained delivery Informing partners of the findings is only the first step in
translating them into practice. Participant authors agreed that researchers need to
make themselves available to educational practice settings outside the specified
parameters of an individual research project. Researchers need to form long-term
partnerships rather than coming into the schools, collecting data and leaving.
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Partnerships that result from relationships that are built and refined over time, result
in increased capacity of all stakeholders and in sustaining the benefits of the
research for educational outcomes. A case study of research partnerships from the
community perspective revealed frustration when services provided by the research
team (e.g., undergraduate or graduate students) were withdrawn from the com-
munity following the conclusion of the academic semester or the research study
(Ferman and Hill 2004). From the community perspective, the critical on-going
supports and capacity-building were missing and they were no better off when the
research team left than when they entered.

Theme 3: Authentic partnerships in rural education research reflect the values
and address the challenges of the rural context.

Reserved An overarching frame for “rural” education research partnerships was
clear: partnerships are grounded in the rural context. Many rural communities
operate under an agricultural economy, typically with fewer specialized educational
support services available. These factors, together with a poor economy, can lead to
struggling families and schools. Isolation can lead to less access to research results
and instructional methods. The K-12 rural school culture is still sometimes hesitant
to embrace innovative research-to-practice findings, particularly when they have not
been tested in rural settings. As a result, rural communities may be wary of out-
siders who challenge an educational system that they may see as adequate.

Time and distance One challenge to building research partnerships that is
uniquely rural is the additional time required to build relationships as a result of the
geographic isolation of many rural communities from each other and the distance
from researchers (Ebersohn et al. 2015; Kennedy et al. 2011; Kilpatrick et al. 2002;
Minner and Hiles 2005). Participant authors noted that travel time can exceed 3 h to
meet face-to-face, challenging recruitment, relationship building and ongoing col-
laboration. Although technology helps maintain relationships, face-to-face inter-
action is essential even though it can be difficult.

Limits on methodology The remote location and small size of rural communities
can limit the kinds of research methodologies that can be used. Research methods
used in urban and suburban communities may not be appropriate due to smaller
student enrollments, smaller number of faculty, or other factors (e.g., one school
building for all grades K-12) within these schools and districts. Research studies
using large scale experimental designs will likely require more participants than can
be found in one rural district, or even among neighboring districts, in order to
satisfy the statistical requirements necessary to detect meaningful effects. As a
result, rural education research partnerships either need to span numerous com-
munities or implement research designs that would have more limitations to con-
sider when generalizing the results. Qualitative and mixed methods studies can also
be impacted by the geographic isolation, with increased time and resources required
to travel for on-site data collection.



70 G.M. Kunz et al.

Prior experiences It is important for researchers to be aware that they may need to
repair relationships with rural communities that have had prior negative experiences
working with other researchers. Frustrations that developed from poor communi-
cation, lack of follow-through, or other adverse occurrences can discourage or
completely curtail researcher-initiated efforts to partner with those districts. Even
when a rural community had a good experience with a research partnership, the
high turnover rate of personnel in rural schools can also pose challenges in having
to “start over” in efforts to establish relationships and shared agendas.

Know the culture Participant authors emphasized the importance of listening to
the collaborative voices of all partners to develop an awareness of and an appre-
ciation for the rural context in which the research takes place. In fact, a shared
understanding of the rural context prior to the design of the research was seen as
essential. Partners need to engage with the varying contexts of rural schools and
communities so that the (a) particular realties of the schools and communities
involved can be considered, explored and addressed in the research, (b) common-
alities can be identified, and (c) the unique, and often complicated, context of the
rural community can be respected. This idea was supported in the literature. Placing
value for the culture of the community among the partners was noted as an
important aspect of partnerships involving schools and communities in the rural
context (Minner and Hiles 2005).

Rural communities are engaged Successful partnerships in rural education
research are grounded in the rural community that includes families, businesses and
town residents. From the rural community perspective, the concept of “community”
is the entire school district from farms and ranches to the care center for the elderly
and the families with children. Stakeholders include students, parents, educators,
school boards, and taxpayers who are all active in rural school decision making. In
rural communities, political and personal are intertwined (e.g., how tax dollars will
be spent, school-based challenges that are experienced by key community leaders,
etc.). Thus, these realities need to be explored and understood when engaging in
collaborative efforts. This broad stakeholder involvement in school decision making
is more prolific than in non-rural communities. Unlike urban and suburban areas,
community members in rural areas who are uninvolved in the research can be well
aware of its existence because rural communities are often small and close knit.
Therefore, explicit attention needs to be paid to the community outside of the
schools, as the community’s support or lack thereof can affect the conduction of the
research project at hand and future projects.

Champions Community members and organizations in the rural context can
provide “champions” for research that can advance the rural education research
agenda in a meaningful way. While champions for research are not exclusive in the
rural context, they were viewed as critical in rural settings. Community champions
can not only help identify school and community priorities which results in rural
education research agendas that are more relevant and meaningful and can have
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sustainable impacts but also help strategize the best ways to approach the research
process (e.g., community buy-in, participant recruitment, etc.).

Benefits Another uniquely positive rural consideration for research is the reduced
bureaucracy when collaboratively designing and conducting research in smaller
rural schools and districts. Minimized bureaucracy can facilitate faster, more
responsive research. In addition, the smaller size can speed up gathering of
appropriate consent necessary after the formal review board process is complete.

4 Discussion and Recommendations for Future Directions
to Advance Partnership-Based Approaches in Rural
Education Research

Recently, increased attention has been given to partnership-based approaches to
research in rural education. While various terms and definitions for partnerships
have been identified in the literature, there is currently no agreed upon definition for
partnerships in rural education research. General consensus from the participant
authors, results from the C-I-A conference and through the literature, is that part-
nerships in rural education research should include relevant stakeholders repre-
senting research, practice, policy and community in order to advance a rural
education research agenda that is relevant, meaningful, sustainable and timely.
Based on the literature, the predominant approach to rural education research
partnerships has been that partnerships are practiced after the research has been
developed by the researcher. Yet, having researchers and practitioners co-develop
the research agenda or individual studies together and then have the researchers “go
off and do” also seems not to be what is most needed. What appears to be missing is
the blending of both aspects—co-developing the research agenda and then
co-conducting the research. This practice can lead to a stronger connection of
implementation between research and practice and increase the likelihood of
changing policy.

Relationships In this chapter, we identified suggestions for establishing and
maintaining rural education research partnerships. While many suggestions could
apply to non-rural contexts, some were seen as particularly relevant and critical in
the rural context to advance a rural education research agenda related to
partnership-based approaches. One resounding message was that in order to truly
advance the rural educational research agenda, multiple perspectives (i.e., rural
educational research, practice, policy and community) partnership-based approa-
ches were absolutely critical. Establishing and maintaining trust and mutual respect
for all partners was also viewed as foundational for successful partnerships.
Another important characteristic of successful partnerships that was identified in the
literature and recognized by the participant authors was that elements of social
interaction among partners need to be present rather than maintaining a strictly
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professionally focused conversation. While the literature did not limit this charac-
teristic to the rural context, the collective perspectives of the participant authors
supported this element as being especially relevant to partnerships in the rural
context. Another critical component was that goals and purposes for the research
and research partnership, as well as partner roles and responsibilities, were clearly
identified from the outset. Finally, maintaining frequent and on-going communi-
cation throughout the process and following completion of the research was viewed
as necessary for establishing as well as maintaining successful partnerships.

Overcoming challenges A second set of suggestions involved overcoming chal-
lenges to partnerships. First, potential barriers to the partnership should be explored
at the outset and addressed as soon as possible. Examples of potential barriers were
seen routinely in misaligned agendas, competing contingencies among partners, and
differences in the incentive systems practiced in the various settings. A second
suggestion for overcoming potential barriers was ensuring that contributions are
viewed as equally important among all partners. Relatedly, recognition and credit
should be shared among participants. Finally, it was pointed out that establishing
and maintaining partnerships in rural areas often requires more time than in
non-rural areas (Ebersohn et al. 2015; Minner and Hiles 2005); thus, it was sug-
gested to budget the time needed in order to establish a solid partnership with all the
key representatives included.

Communicating findings A third set of suggestions relates to ways to commu-
nicate and disseminate effective strategies for establishing and maintaining suc-
cessful rural education research partnerships. There is a profound need to establish
and maintain effective and frequent methods of multi-directional communication
among partners. Results from research partnerships should be presented in local
rural communities through local newspapers, school board meetings, and
in-services for school administrators and teachers. In addition to traditional outlets,
social media (e.g., Facebook, Twitter, a website dedicated to communication among
the partners, etc.) could be used to share potential projects, provide a platform to
generate project ideas, and share project updates and results.

Communicating among partners There is also a need to identify or create
intentional opportunities for multiple disciplines of research, practice, policy and
community for large-scale discussions about critical issues surrounding
partnerships and to develop strategic agendas to advance research on rural
education (e.g., see Chapter “Multidisciplinary Perspectives to Advance Rural
Education Research” of this book highlighting the C-I-A conference). By the
conclusion of the C-I-A conference, it became evident through direct and implied
statements that the conference was viewed as the opportunity to start these con-
versations addressing partnership-based approaches to rural education research.
There was a well-articulated desire expressed by participants to continue these types
of conversations in order to maximize the benefits of rural education research, in
general, and in particular to develop successful rural education research partner-
ships involving research, practice, policy and community.
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Policy Through the development of this chapter content, it became apparent that of
all the stakeholders, policy is the voice least integrated into the partnerships in rural
education research. Our policy-maker participant author shared that policy-makers
need to become aware of prominent researchers in rural educational research and
purposefully interact with them, for example, by attending rural education con-
ferences. Policy-makers want to use the information from research and from
demonstrations of effectiveness in practice in order to inform policy and policy
changes needed, but that information is not always available. Sometimes, the
policies come first and then practitioners are expected to implement based on the
policy without the benefit of research evidence or having been able to test it out in
practice. When meaningful, interactive partnerships are in place, access to the
research process and the outcomes are increased for all partners involved. The
implications are that practice and policy can be affected in more timely and
meaningful ways based on evidence from research.

Lack of empirical studies Not much research has focused specifically on the
process of partnerships in rural education research. While multiple-perspective
partnerships have been acknowledged in previous literature, what is known about
partnerships comes from focus groups, observations, case studies and anecdotal
information; thus, there is a need for research studies that take a systematic
approach, using more rigorous methodologies in studying partnerships in rural
education research (Minner and Hiles 2005). The process is important. Research
should include what accounts for successful partnerships and the process and
conductions under which successful partnerships are developed and maintained. We
need to establish empirical support for effective models of partnership development,
productivity and sustainability, and we need opportunities to communicate findings
about the process of effective partnerships.

Several gaps and recommendations have been identified in the literature on
partnership-based approaches to rural education research. Recommendations have
been made for further research on the process, the outcomes and the long-term
effectiveness of partnerships-based approaches to research in rural education, as
well as a careful study of contextual factors (Ferman and Hill 2004; Israel et al.
1998). Suggestions were made that future research studies are needed to examine
and identify specifically what factors contribute to rural research partnerships
between researchers and communities (Ferman and Hill; Spoth 2007) and that there
is a great need for research to determine how to align incentives and to examine the
long-term effectiveness of these research partnerships (Ferman and Hill). Studies
should specifically examine variations in partnerships among diverse rural com-
munity cultural contexts to determine the similarities and differences among them
that account for successful partnerships (Minner and Hiles 2005). Bauch (2001)
stated the importance of local communities as a resource for rural schools, even
though he acknowledged that research on this topic was scarce and that future
research should examine important questions such as “how” and “how many” rural
communities access their local communities as resources in models of school
renewal. Another gap identified was that many published articles addressing
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partnership-based approaches in educational research, including rural and non-rural
settings, were written from the perspective of the academic researchers; however, it
is equally important to learn best approaches to partnerships from educational
practice and community partners (Downey et al. 2011; Ferman and Hill 2004).

Disseminating research on research In order to truly advance the field of
partnership-based approaches in rural education research, having well-articulated
definitions are critical for conducting high-quality, meaningful research studies with
“partnerships” as a primary variable of interest. Attention needs to be given to a
variety of high-quality research approaches to studying partnerships in rural edu-
cation research. In particular, increased consideration should be given to mixed
methods approaches that involve schools and communities in order to avoid
missing the aspect of context that is so important to rural education. The findings
from studies focusing on successful partnerships and lessons learned need to be
published (e.g., see Chapter “Recruiting Rural Schools for Education Research:
Challenges and Strategies” of this book which discusses successful strategies for
recruiting participants in rural education research; Minner and Hiles 2005) as well
as presented at national conferences at which researchers, practitioners and
policy-makers regularly attend (e.g., National Rural Education Association annual
conference).

Partnership-based approaches to research are critical in order to advance con-
ditions for using empirical findings to support practice and policy (Tseng 2012a).
One author posed the following challenge for multidisciplinary research partner-
ships that seems to be a direct call for future research on how to conduct research
partnerships:

The challenge ahead for connecting research, policy, and practice is not just promoting the
production and use of rigorous research, but creating the conditions that enable productive
integration of multiple types of evidence. It will require building policymakers’ and
practitioners’ capacities to evaluate different types of evidence and weigh their potential
contributions to (and limitations for) solving specific problems (Tseng 2012a, p. 21).

The literature-base would benefit from future studies that provide an overview
and the components addressed in the process of developing partnerships for con-
ducting rural education research, with identification of challenges encountered in
rural populations and settings. In this manner, integrative voices representing the
various roles can be acknowledged and examined in future studies on effective
partnership-based approaches in rural education research. Finally, there is a critical
need to identify through systematic research effective partnership-based practices to
meet the challenges in rural education research.

We issue a call to action to researchers, educators, and policy-makers that we all
have a responsibility to develop authentic research partnerships in rural education
research. We all need to take the initiative to seek opportunities to collaborate as
well as accept invitations for collaborative, authentic partnerships. We are calling
for a paradigm shift from traditional unidirectional approaches of “research to
practice” or “research to policy” to partnerships that are multi-directional, reciprocal
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and include stakeholders from rural education research, practice, policy and com-
munity. Once this new way of doing business becomes the norm, then the full
benefit of advancing the agenda for partnership-based approaches in rural education
research can be realized.
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Recruiting Rural Schools for Education
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Abstract One third of all schools in the United States are located in rural areas,
sharing characteristics that affect the way education is delivered. These include
smaller average class sizes, geographic isolation, and reduced access to professional
development for teachers. Despite their numbers, rural schools have historically
been underrepresented in education research, particularly in rigorous studies. This
chapter examines the recruitment of rural schools for education research, including
an approach used to recruit Idaho schools for a cluster randomized trial. The authors
describe how their approach addressed many of the unique features of rural schools.
The focus on understanding local context, establishing personal connections, and
offering high-quality professional development aligned with regional needs allowed
the study team to recruit a sample that reflected the proportion of rural schools in
the state. This proved to be an effective approach, although more expensive and
time-consuming than recruitment efforts in urban and suburban settings. The
authors conclude by discussing some considerations for researchers, as well as for
funding agencies that wish to include rural school perspectives in future education
research.
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1 Introduction

One third (33 %) of all schools in the United States are located in rural areas;
together, these schools serve a quarter (25 %) of the nation’s students (U.S.
Department of Education, National Center for Education Statistics 2013). Although
rural schools share many similarities with schools in other geographic settings, they
also have unique characteristics that may affect the implementation and impact of
educational programs and interventions.

Rural schools have historically been underrepresented in educational research,
particularly in high-quality experimental or quasi-experimental studies (Arnold
et al. 2005). For example, about 6 % of all grants and contracts awarded by the U.S.
Department of Education Institute of Education Sciences (IES) between 2002 and
2014 included the keyword “rural,” versus 21 % with the keywords “urban” or
“suburban” (U.S. Department of Education, Institute of Education Sciences 2015).
This pattern appears to be slowly changing; a new group of rigorous studies, such
as those conducted by the co-authors of this book, are examining program imple-
mentation and outcomes in the rural context. Still, there is a paucity of rigorous,
extant studies to inform instructional practice and policy in rural schools.

As educators increasingly are called on to use high-quality evidence to make
decisions about the programs they adopt for their schools, including rural schools in
education research becomes more important. If, in fact, the differences between
rural and urban/suburban schools translate into differences in impact, rural schools
and districts need to know whether programs and interventions will work in their
own settings.

Recruitment of willing participants is among the first steps in any research study
and can be especially challenging in designs that include random assignment.
Failure to successfully recruit an adequate sample can reduce a study’s statistical
power or even lead to the termination of a study before it begins. Poor or haphazard
recruitment can introduce bias or set the stage for high attrition, invalidating the
study’s findings.

Recruiting rural participants may require modified strategies, compared to those
used in urban and suburban locales. The existing literature on recruitment for
educational research, however, is fairly thin and fails to addresses rural commu-
nities. In an attempt to fill this gap, we first examine the unique challenges and
advantages of recruiting schools from rural settings for education research. We then
describe how we successfully recruited teachers from rural areas of Idaho to par-
ticipate in a two-year cluster randomized trial.
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2 Characteristics of Rural Schools That Potentially Affect
Recruitment

Although there is a lack of literature on recruitment for educational research, there
is documentation of the characteristics of rural areas and schools, some of which
might impact recruitment for participation in research studies. A number of these
attributes may present challenges, while others may be advantageous in recruiting.

2.1 Small Size

Rural schools and districts are comparatively small and, on average, have smaller class
sizes than schools in other settings (Jimerson 2005; Khattri et al. 1997; Monk 2007).
From a research perspective, this can pose several challenges. First, it becomes more
difficult to recruit a large enough sample of students, teachers, and/or schools to power
an experimental design or to create an adequate control group for a quasi-experimental
design. Second, because rural school districts are small, with fewer schools in a single
district, a rigorous study will inevitably require the participation of multiple districts.
Reaching out to multiple districts takes an investment of time and budget that goes far
beyond what is necessary in urban or suburban settings.

Small school and class sizes also might mean that there are fewer students eligible
for an intervention that is targeted to a specific segment of the school population.
Researchers might encounter more multigrade classrooms, in which students of two
or more grade levels are taught in the same room by the same teacher. This
arrangement is one way that rural schools manage low student populations, but it can
pose challenges for studies of interventions that are grade-specific.

2.2 Isolation and Self-Reliance

The geographic isolation of many rural schools, and the large distances between
them, makes travel more costly and time-consuming, as well as presenting chal-
lenges for communication (Jimerson 2005; Khattri et al. 1997; Monk 2007).
Therefore, travel budgets for recruitment in rural areas are important and usually
must be larger than for the same activity in large urban or suburban districts.

For people who live far from services and from one another, the values of
independence and self-reliance can be a matter of survival and a core part of rural
culture (Slama 2004; Wagenfeld 2003). This insularity might contribute to an initial
wariness of outsiders (Wagenfeld 2003), which poses a challenge to recruiters and
researchers who are not already connected to and accepted by the community. It
also may be one reason why rural communities often have strong traditions of local
control and decision-making (Khattri et al. 1997). Randomized studies, on the other
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hand, require a high degree of control by the research team over the assignment of
condition, implementation, and data collection (Roschelle et al. 2014); this might
lead to a conflict in rural schools if not thoughtfully handled.

2.3 Technology Access and Use

Technology can be a valuable tool in connecting rural educators with the research
team. While Internet access in rural communities has expanded greatly (Howley
et al. 2011), there continues to be limited bandwidth in some areas that hampers
practices such as distance education, videoconferencing, and use of streaming video
(Hannum et al. 2009; Howley et al. 2011). Technology use in schools also depends
on the ability of the local education agency to install, maintain, and support
advanced technology, which is not always possible in rural districts (Howley et al.
2011). Consequently, it is not necessarily feasible to use distance technology as a
reliable tool for recruiting and as a substitute for face-to-face communication.

2.4 Reduced Access to Professional Development
and Research Study Participation

The combination of remote geography with strained district education budgets
means that rural teachers have a difficult time accessing resources in general,
including professional development (Jimerson 2005; Khattri et al. 1997; Géndara
et al. 2005). Rural teachers in some areas are also far less likely to have been tapped
for prior research studies than their urban counterparts, perhaps in part because
there are fewer research institution in rural areas. This can pose a challenge for
recruitment, as teachers could require additional explanation about the research
process and purpose than those who have been study subjects before. On the other
hand, it can also be an advantage to researchers; since there are fewer initiatives
competing for teachers’ time, they may be enthusiastic for professional develop-
ment that meets an area of need, and they have not experienced “research fatigue.”

2.5 Cultural Norms

Rural communities tend to be tight-knit with many longtime residents and families.
Coupled with low population density, this means that people who live in the area
are more likely to know each other. They are aware that others are interested in
them and what they do, and that this information is shared with others in the
community (Slama 2004).
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The resulting lack of anonymity in rural areas might be alien to researchers who
hail from bigger, more populous environments. Researchers venturing into a rural
community for the first time may be blissfully unaware that their activities and
behavior are observed and discussed among residents (including those who are and
are not part of the school). For this reason, it becomes all the more important to be
aware of local social and cultural norms, especially those that differ from their own
locale.

3 Situating a Randomized Trial in Rural Idaho

3.1 The Intervention

Over the past 20 years, the proportion of students in U.S. schools who are not fully
proficient in English has increased notably. Between 1994-1995 and 2009-2010,
English learner (EL) enrollment grew from 3.18 to 5.21 million, a gain of 64 %
(National Clearinghouse for English Language Acquisition 2011). Some growth
has occurred in settings that have not historically served many ELs, such as rural
communities (Jimerson 2005; Monk 2007). Much of this change is attributable to
the employment of seasonal and migrant workers in the agriculture industry (Monk
2007). Many teachers in such locations have only recently started educating ELs for
the first time, and often lack the background and training necessary to do so
(Jimerson 2005), and states vary substantially in what they require teachers to know
about teaching ELs (Ballantyne et al. 2008).

While recent demographic shifts have greatly increased the number of schools
that serve ELs (Capps et al. 2005; National Clearinghouse for English Language
Acquisition 2014), many serve comparatively small numbers of these students
(Capps et al. 2005; Passel and Zimmerman 2001; Terrazas 2011). In these situa-
tions, ELs tend to be educated in mainstream classrooms alongside their non-EL
peers. One popular way that districts attempt to address the needs of ELs is through
“sheltered instruction,” which uses specialized strategies and techniques to make
the regular curriculum accessible to ELs in classrooms that also serve non-ELs
(Echevarria et al. 2006). For example, sheltered instructional approaches often
provide students with non-linguistic supports for understanding content, such as
photographs, drawings or models to depict concepts. They also promote coopera-
tive learning and small group conversation, which give students more opportunities
to practice using oral language. Our study examined one variant of sheltered
instruction that is widely used on the West Coast of the United States but had not
previously been the subject of a rigorous impact study: Project GLAD (Guided
Language Acquisition Design).

Project GLAD is a K-12 instructional approach initially developed in southern
California in the late 1980s by teachers who wanted to better serve the growing
numbers of ELs in their classrooms (Brechtel 2001). In Project GLAD, teachers use
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a set of discrete, specific instructional strategies to teach their state or district
standards using the locally adopted curriculum. Thus, Project GLAD specifies not
what is taught, but rather how it is taught.

Project GLAD provides intensive professional development to teachers fol-
lowing a highly structured 7-day training sequence. Teachers begin by attending a
2-day introductory workshop, which presents the strategies and addresses language
acquisition, cultural influences in learning, and differentiation. The 2-day intro-
duction is followed by a 5-day classroom demonstration. For five consecutive
mornings, teachers observe a consultant trainer teach a thematic unit in a classroom
at their own school using Project GLAD strategies. In the afternoons of the
demonstration days, consultants support teachers in planning lessons that are
connected to standards. Following the 5-day demonstration, trainers provide
ongoing, onsite coaching. The amount of coaching varies and is negotiated between
the district and trainers. For our study, we provided teachers with 3 days of
coaching per school, per year, for 2 years: an amount that seemed feasible for
districts to actually purchase.

3.2 Study Design

Our study examined the efficacy of Project GLAD on fifth-grade academic
achievement through a 2-year cluster randomized trial, funded by the U.S.
Department of Education’s IES Research Grant Program. Schools were randomly
assigned to treatment or control conditions. In treatment schools, fifth-grade
teachers received standard Project GLAD professional development and follow-up
coaching to learn how to implement the instructional model. In control schools,
fifth-grade teachers continued to deliver business as usual. Control teachers
received Project GLAD professional development in the third year, after data
collection was completed, in a delayed treatment design.
Our research questions were:

1. To what extent do teachers implement the teaching strategies promoted by
Project GLAD during the training year and the following school year?

2. What is the impact of Project GLAD teacher training on the reading, writing,
and science achievement of fifth-grade students in the treatment classrooms
during the initial training year, compared to a “business as usual” control group?

3. What is the impact of Project GLAD teacher training on the reading, writing,
and science achievement of fifth-grade students in the treatment classrooms
during the year following the initial training year, compared to a “business as
usual” control group?

4. Is the impact of Project GLAD different for fifth-grade ELs and non-ELs?

We chose to focus on fifth grade for two reasons. First, since we were interested in
literacy outcomes, the upper elementary grades were preferable, as students at this
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level are able to produce more complex writing samples than those in earlier grades.
Second, we knew that Idaho had a statewide science assessment at the fifth grade
level, which we would be able to use as one of our outcome measures for content
area learning without adding the burden of administering another assessment to
teachers.

Since our research questions asked whether the impact of Project GLAD was
different for ELs and non-ELs, we needed to ensure that there was an adequate
number of ELs for the study. Therefore, eligibility was determined by a school’s EL
enrollment in grade 5. Using Bloom’s (2006) formula under several different
assumptions about the number and distribution of ELs across schools and class-
rooms helped us set a target for a minimum number of EL students. Of the 355
Idaho elementary and middle schools that serve fifth grade, 85 met the minimum
necessary number of EL students.

We collected data on student outcomes in reading comprehension, vocabulary,
writing, and science. For teachers in the treatment condition, we captured imple-
mentation through classroom observations, conducted three times per year, and
surveys, administered online once a month. To document the counterfactual, we
conducted classroom observations in control classrooms twice a year and admin-
istered an annual paper and pencil survey to control teachers. Finally, to probe more
deeply into specific areas of interest, we interviewed principals and teachers once or
twice a year.

3.3 Location

When we first designed our study, we did not specifically target rural schools;
rather, we used two key criteria in selecting a location. First, we sought a growing
EL population and teacher demand for instructional practices to work with these
students. We reasoned that if the study provided a skill or set of strategies that were
perceived as desirable or worthwhile, it would make participation more attractive.
This, in turn, could lead to easier recruitment, higher buy in, and lower attrition.
Second, to minimize contamination of the control group, we sought a sample of
teachers who had not previously been overly saturated with professional develop-
ment in Project GLAD.

With our knowledge of the Pacific Northwest, where we conduct most of our
work, we decided to locate the study in the state of Idaho. Idaho is a sparsely
populated state in which 48 % of schools were classified as rural at the time of our
study (U.S. Department of Education, National Center for Education Statistics
2011). Idaho also met both of the above criteria. A recent influx of migrant workers
and refugees sharply increased the EL population: from 2007 to 2011, the pro-
portion of foreign-born residents grew by 6 % and the proportion of people
speaking a language other than English at home increased by 10 % (U.S.
Department of Commerce 2013). By 2012, 5.9 % of Idaho’s students were ELs and
13.2 % of all children lived in immigrant families (Migration Policy Institute 2012).
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Accordingly, as these students were different from those that Idaho teachers had
taught in the past, we heard from both teachers and administrators that there was a
growing demand for instructional strategies designed to meet ELs’ needs.

4 Recruitment Approach

Over an 11-month period, we created and implemented a plan to recruit a minimum
of 28 schools from an eligibility pool of 85 rural, urban, and suburban schools.
Almost half of the schools in the pool were located in rural areas. Given the small
number of schools in the pool, we knew that we had to be highly successful in our
recruitment efforts. Many aspects of our approach were recruitment practices that
could be used regardless of locale. However, we were continually thinking about
the rural context and the experience of teachers within it; thus, we did our best to
address characteristics specific to rural schools.

4.1 Small Size

Sample size is crucial to ensuring sufficient statistical power for an experimental
study (i.e., the ability to detect an effect that actually exists). Power is determined
primarily by the number of units that will be randomly assigned to the treatment or
control condition. Originally, we intended to recruit about 80-90 teachers who
would be individually and randomly assigned to the treatment and control groups;
with this design, we had no major concerns about sufficient power. Later, however,
at teachers’ insistence, we moved to a design that would assign entire schools to
treatment or control groups. We neither had the funds to support 80 or more schools
in the study, nor could we imagine that nearly all eligible schools in the state would
participate. Therefore, we shifted to a target of recruiting at least 28 schools with an
average of three teachers per school.

In a large urban setting, it might be possible to recruit 28 or more schools in a
single district. When including the rural context, however, achieving this goal
meant reaching out to many different districts. To recruit an adequate number of
schools to power our study, we approached 42 districts, of which 21 agreed to
participate. At each of the 42 districts, we spent time speaking with district
administrators and sharing information about the study. Repeating this task 42
times, rather than once or twice, necessitated a larger recruitment budget than
typical for other settings.

We utilized several strategies to maximize the cost-effectiveness of our
recruitment efforts. First, our outreach began with the state department of education.
Once funded, we held a daylong meeting with state staff to share information about
the intervention and study. This included showing actual examples of
Project GLAD strategies that participating teachers would learn and discussing
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evidence of their impact to date (which in this case was limited). Further, we invited
state staff to attend an upcoming Project GLAD training to see, in person, the
professional development approach and content. This meeting built a partnership
between the researchers and state agency staff members, who said they considered
it “an honor” to have the study conducted in Idaho. In turn, we learned about the
local context in eligible districts and advice about how to approach them. We also
obtained valuable introductions to district leadership, including a presentation slot
at an upcoming state-convened conference where several districts would be in
attendance.

As we moved forward, we continued to follow the chain of command—first
approaching districts, then principals, and eventually teachers—which is always
important, but becomes more complicated when there are multiple districts geo-
graphically spread out. Traveling in person to all 42 districts, only to wait for later
meetings with their schools, would have quickly consumed our travel budget.
Instead, we reached out to as many districts as possible through presentations at
state meetings that district leaders were already attending. We approached the
remaining districts via email and telephone, and then explained the study in greater
detail through webinars and conference calls. Interested district staff introduced us
to building principals, who arranged times for us to visit teachers in person.

Managing communications with 42 different districts, their principals, and their
teachers quickly translated into a Herculean task. To track contacts, we created a
relational database (as recommended in Redwood et al. 2011). This prevented
confusion and also enabled different research team members to pick up threads of
conversation as necessary. By the end of our recruitment period, our database
contained 1773 communications with 314 different contacts.

Once we obtained entry to a school, we needed to consider the smaller class
sizes and numbers of students typical of rural schools. For our study, we were
interested in ensuring not only recruitment of a sufficient number of schools, but
also a sufficient number of ELs in fifth-grade classrooms.

Even when we identified interested schools and teachers who taught ELs, we
were not always able to include them in the study. This applied particularly to
multigrade, or combination, classrooms. Because our study design involved fol-
lowing teachers for two consecutive years with two cohorts of fifth-grade students,
we had to disallow several teachers who taught 4/5 combination classrooms.
Including them would have meant that some students in our study might have
2 years of exposure to Project GLAD, while most would have only 1 year.

4.2 Isolation and Self-Reliance

Despite the geographic isolation of many of our eligible schools and the distances
between them, we recruited every teacher who joined the study at a face-to-face
meeting at his or her school. Within our limited recruitment budget, making initial
personal contacts with teachers was where we chose to concentrate our travel
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dollars. Besides aiding in recruitment, these meetings created a relationship
between the researchers and school staff, giving the study a “face” for potential
participants.

Following the chain of command was one way in which we showed respect for
local control and decision-making. Another way was allowing potential participants
at each step to make the choice about joining or declining the study. We wanted
teachers in particular to feel a sense of autonomy, as distinguished from a top-down
approach in which the district or building leadership would mandate their partici-
pation. After visiting their schools, we left teachers with an unsigned memorandum
of understanding (MOU) outlining what the study entailed, what they were
responsible for, and what they would receive in turn, along with a postage-paid
return envelope. We encouraged them to take time to think about their participation
before returning, or not returning, the MOU.

Once teachers agreed to participate in the study, we continued to build our
relationships with them through a range of personalized and friendly communica-
tions strategies. For example, as soon as we received a signed MOU, we sent a
personally signed thank-you note along with a photocopy of the agreement. The
research team member who had visited the school for recruitment remained the
contact for teachers and other school staff until we conducted random assignment.
We communicated the results of random assignment in personal phone calls and
letters to district and building leaders, and then to teachers via email. At that point,
communications were transferred to one of six “site liaisons”: study team members
who worked with three to five schools for the duration of the 2-year study,
including conducting site visits and ensuring completion of data collection activi-
ties. We tried to reach as many teachers as possible through webinars and email, but
we also used “old-fashioned” methods such as hand-written cards and phone calls,
which added a more personalized touch.

As we met with teachers, concerns arose that were specific to the geographic
isolation of their rural sites. The first had to do with the distances among partici-
pating schools, which were spread out over a 330-mile area. Rather than holding the
7 days of Project GLAD professional development in one central location, we held
trainings at three locations with each accessible to a cluster of participating teachers.
We covered the transportation and lodging costs for the few teachers who still had
to travel more than 50 miles to the nearest training site.

A second concern had to do with our level of random assignment. We originally
planned to randomly assign teachers to treatment or control conditions, meaning
that within a given school, some teachers would receive professional development
while others would be conducting business as usual. However, we found that many
teachers balked at this idea. They felt it would be impossible for treatment teachers
to keep the intervention strategies a “secret” from their colleagues, and the idea that
they should do so made them not want to join the study.

The importance of teacher teams holds true across most schools, regardless of
their location, but we found that teacher teams were all the more important in rural
environments due to the small number of teachers on each team (typically 1-4); the
lack of other nearby collaborators; and the strength of long-term relationships. We
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therefore revised our original plan and switched to random assignment at the school
level. This lowered our power but was a necessary recalculation for working in the
rural context.

4.3 Technology Access and Use

During recruitment, we did turn to some forms of technology to reach potential
participants, particularly when contacting districts and principals. When presenting
the study to district staff, we arranged for webinars when possible to show visual
information such as timelines and examples of the intervention.

We also created a study website with information pertinent to recruitment. This
included an overview of the intervention, the study design, the research team, map
of schools that had signed up, and links to MOUs and other materials. We have
continued to use the website for the duration of the study, sharing links to surveys,
training materials, calendars, and, once data collection was concluded, findings.

We found, however, that using technology felt artificial when meeting new
people with whom we did not have established relationships. Moreover, technology
was not always available or reliable, particularly in smaller districts and schools; as
well, some teachers were not regular users. After the study commenced, we made
more frequent use of technology in the form of webinars explaining what it meant
to be in the treatment or control group and updating schools on what to expect over
the next few months of the study. These were sparsely attended.

For these reasons, in hindsight we believe we made the right decision to visit
teachers in person for recruitment purposes. Each school presentation was led by
one of two researchers who traveled to the school site after arranging a time with
the principal (typically before or after school, sometimes during lunch or a planning
period). The meetings lasted 45-60 min, including ample time for questions. After
an introduction, the researcher explained the study and showed examples of the
intervention without sharing any strategies that would be easily replicable by
teachers who would be assigned to the control condition. A great deal of time was
spent talking through a graphic representation of random assignment, data collec-
tion, incentives for participants, and the project timeline. To ensure that teachers
fully understood what participation would mean, question and answer periods
typically lasted for 20 min or more. Teachers were given a two-page summary of
the study, which included names, photographs, and contact information for the
study team.

Although traveling to rural areas to conduct these presentations took time and
money, we believe that this ultimately led to higher teacher buy-in to the inter-
vention and lower attrition. We also found that it was easier to answer questions in
this setting, rather than through distance technology, which helped ensure that every
teacher heard the same message about the study.
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4.4 Reduced Access to Professional Development
and Research Study Participation

As suggested by the literature, we found that teachers in rural Idaho had reduced
access to professional development. This was partially attributable to some schools’
geographic isolation; it was also due to statewide patterns in education spending
and budget shortfalls. Idaho ranks 50th nationwide in per pupil spending and was
undergoing additional cuts to its education budget at the time of our study (Dixon
2013). This translated into fewer and fewer training opportunities for its teachers, an
unfortunate condition that turned out to be advantageous for our recruitment.

By selecting Idaho, we had already chosen a location where the intervention
being studied (i.e., instructional strategies that work with EL and non-EL students
in the same classroom) attempted to address local needs (i.e., a growing EL pop-
ulation). In our outreach to districts and principals, we deliberately emphasized the
“opportunity for high-quality professional development™ paid for by the study. This
was very appealing to administrative staff, and teachers themselves were eager to
learn techniques to work with their growing EL populations.

The goal of making participation attractive—and meaningful—also influenced
our decision to use a delayed treatment design, in which teachers in the control
group receive the intervention after official data collection for the experiment has
been completed. With very few exceptions, teachers in the study had not previously
been part of research. It felt unfair to ask teachers to commit to the study with only a
50 % chance that they would be able to receive the professional development that
came with it, particularly when their other opportunities for training were so lim-
ited. Therefore, we assured teachers that those assigned to the control group could
receive Project GLAD training in the final year of the study.

In addition to offering professional development in an area of need and interest,
we wanted teachers to feel that we appreciated the extra time they took out of their
day to engage in a fairly extensive array of data collection activities. We offered
several incentives—in the form of cash cards and credits for classroom materials—
to recognize the effort involved in administering assessments, completing surveys,
sitting for interviews, and arranging classroom observations. Furthermore, we
incentivized participation by providing teacher stipends for the summer workshop
and substitutes for the demonstration and coaching time.

Finally, many teachers and administrators found the idea of being part of a
research study attractive. We discovered an openness and interest we might not
have encountered in an urban setting, as teachers were not fatigued from being
asked to participate in multiple studies. Rather, they reported that they viewed the
invitation as “exciting” and “an honor.” With the national emphasis on using
research to inform instruction, they were happy to take part in something that was
part of the “bigger picture” in education and would help other educators.
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4.5 Cultural Norms

For most of the study’s participants, this was their first time being a part of a
research endeavor. We therefore were particularly interested in leaving them with
positive feelings about the experience. An essential, but often overlooked, com-
ponent of this involves showing respect for local context by observing the com-
munity’s cultural norms. In our situation, Idaho—with the exception of the capital
city Boise—is politically conservative, and religion plays a large role for many
residents. Eastern Idaho in particular has a local culture that reflects its large
Mormon population. In contrast, our study team hails from a liberal, urban
environment.

Through conversations with Idahoans and our own observations, we took the
time to learn and respect local cultural norms, particularly regarding dress and
personal conduct. (For example, in our particular locale we learned that in some
parts of the state it would be inappropriate for a woman to go running in shorts; men
should not wear sandals; school staff typically refers to each other as “Mr.” or
“Mrs.”) Our training for research staff conducting school visits included a discus-
sion of these norms and expectations. Due to the interconnectedness of rural
schools and their communities, we also emphasized the importance for research
team members to conduct themselves professionally at all times, not just while
onsite, and to refrain from any public discussion (e.g., over dinner at a local
restaurant) that would reflect negatively on what they had seen that day at the local
school.

5 How Well Did Our Approach Work?

In many ways, our recruitment approach was successful. We recruited 30 schools,
meeting the high end of our target. Our sample was adequately representative of
rural Idaho schools: 50 % of schools in our sample were rural, which is very close
to the 48 % of all Idaho schools.

We also had fairly high buy-in to the study: 80 % of participating teachers said
they were pleased that their school was participating. Teachers were also extremely
responsive to our data collection efforts: survey response rates were well over 90 %
and participation in interviews and classroom observations was almost 100 %. This
likely contributed to our low levels of teacher attrition. Among teachers who left the
study between the beginning of the first year and end of the second, most moved,
retired, or lost their job; a few were assigned to a different grade level.

While the recruitment process took more time than we anticipated when
designing the study, we succeeded in completing recruitment within our specified
time frame. Including planning time, the process took 11 months, with 2 planning
months and 9 months for active recruitment (i.e., from our first presentation to
random assignment). This is aligned with what others have found to be typical of
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recruitment timelines—namely, up to a year—in urban and suburban settings
(Roschelle et al. 2014). Recruitment, however, was expensive: it cost five times
what we originally estimated and required 0.7 FTE of researcher staff time over that
11-month period, plus some additional support staff time (for arranging travel and
handling paperwork). Ultimately, we felt that this was a worthwhile investment in
laying the foundation of the project, as it built relationships and understanding of
the scope and timeline among participants, almost all of whom had not been part of
a research study before.

In other ways, our recruitment efforts did not fully meet all our needs. While we
were sufficiently powered to address our first three research questions, we were
somewhat underpowered to answer our fourth question about how Project GLAD
might impact ELs and non-ELs differently. There were multiple reasons for this,
including a decline in the EL enrollment between the time we first ran our power
estimates and when we began data collection.! In the end, however, we were able to
pool data for ELs across 2 years, thereby increasing our statistical power.

6 Discussion and Implications

The continued inclusion of rural schools in high-quality experimental and
quasi-experimental studies is essential, as “what works” for schools may vary
contextually. In the case of interventions designed to serve ELs, for example, much
of the guidance on how to support this population assumes contexts with trained
staff and relevant resources and does not address the challenges faced in small rural
districts (Lowenhaupt and Camburn 2011). The same may be true for special
education or other interventions that are most often tested in well-resourced
environments.

Rural schools also offer unique benefits to a research study. Educators in these
locations tend to have less access to high-quality professional development than
their peers. Therefore, they may be more eager to participate in the intervention than
those who already have a plethora of professional development opportunities and
existing initiatives. Moreover, contamination risks may be reduced, as educators in
a control group are less likely to have been exposed to the intervention or similar
programs in the past and, due to distance, are less likely to interact with members of
the treatment group.

At the same time, there are considerations for working with rural schools.
A central concern is sample size and power. In our study, we had a limited pool of
schools from which to recruit. Although we met our recruitment target, we later lost
power due to a change from teacher- to school-level random assignment and were

'We also experienced a particular situation in which Bloom’s (2006) hypothesis that moderator
analyses often have more statistical power does not hold true: that is, when the interclass corre-
lation of the subgroup is very low.
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underpowered for our subgroup analyses due to an unforeseen decline in EL
enrollment. We would recommend that researchers designing future studies in rural
schools use the worst-case assumptions and take the most conservative power
estimates. This would help to ensure sufficient power for subgroup analyses for
fluctuating populations such as ELs or students in special education.

Also, we had not anticipated rural teachers’ reluctance to be assigned to a
different group from their colleagues; future research designs should take this into
consideration. While, as researchers, we might tolerate the possible contamination
that could occur with control and treatment teachers in the same school (Rhoads
2011), this was highly disagreeable for teachers in our study, particularly those who
had only one or two grade-level collaborators.

We also found that recruiting rural schools required additional time, effort, and
budget. This can be attributed to travel distances, the number of districts involved,
and the importance of developing personal relationships with participants. Our
recruitment process took 11 months and could have taken longer, had we not been
able to leverage prior working relationships and state support that facilitated access
to eligible districts and schools.

It is important that future educational research continues to include rural schools.
Not including the perspective of this important segment of our nation’s schools in
the research base may translate into inappropriately applying interventions that are
successful in other settings without considering whether they are less effective or
require modification for rural contexts. Funding streams that require study
recruitment to be underway or completed by the time of grant application may
inadvertently discourage researchers from conducting research in rural settings.
While all research grant applications require an investment of time and effort, the
cost and level of effort involved in recruiting 30 schools from 21 districts prior to
applying for a grant is not feasible for most research institutions. If research focuses
on urban and suburban settings, it risks not meeting student needs in rural settings.
It further could alienate rural educators from the idea that their practices should be
research based, since the research is not steeped in their context.

Therefore, we encourage funders interested in promoting the use of
evidence-based programs to consider funding allocations and time allotments that
permit the inclusion of rural sites in rigorous research. Funders might consider
allowing researchers to budget for recruitment of rural schools in their grant
applications, as a first-year planning activity, and making subsequent years of
funding conditional on effective recruitment. Meanwhile, as researchers, we can
share information about the costs of working in rural areas, as well as strategies for
recruitment and data collection that fit the rural context. Most importantly, we must
continue to advocate for the inclusion of rural schools and design studies that do so.
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Methodology Challenges and Cutting Edge
Designs for Rural Education Research

James A. Bovaird and Kirstie L. Bash

Abstract The unique contexts and features of rural education systems lead to the
need for unique and innovative solutions. In particular, rural research is commonly
perceived to face major logistical research hurdles such as small populations, low
densities, poor access, and geographic isolation. These limitations make the rural
setting a challenging context within which to conduct education research. This
chapter presents considerations for overcoming such challenges while still striving
towards employing rigorous methodologies, achieving desired generalizability, and
reaching causal inferences when relevant. To accomplish this, a number of inter-
disciplinary statistical and design-based solutions can be translated to rural edu-
cation research. In particular, this chapter discusses: (a) using advanced statistical
modeling to preserve and feature the uniqueness of rural settings, (b) alternatives to
traditional simple random assignment, (c) measurement paradigms to reduce the
amount of data required, and (d) innovations for working with small samples and
complex models. Most of these topics and approaches can be combined to
accommodate the complexities and realities of conducting rural research. The
fundamental message is that all research contexts present their own unique chal-
lenges, but as researchers, we can look outside of our disciplines to find solutions
that can help us pursue our necessary research agendas.
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Rural education research is no different from general education research in that
most endeavors can be classified as exploration, development, evaluation, or
measurement. In particular, it is important to make the distinction between research
in general and evaluation. Research can be considered a systematic investigation
and/or study of sources of evidence to establish facts and reach new conclusions,
whereas evaluation more specifically involves making a systematic judgment
regarding something’s worth or significance where the judgment is guided by a set
of standards-driven criteria and based on evidence. However, regardless of the type
of research, the strongest degree of rigor possible is necessary to ensure the gen-
eralizability of the findings to the target populations. Despite this clear need, teacher
education and development research in rural contexts has been criticized for its lack
of methodological rigor (Harmon et al. 2003; Oliver 2007). Unfortunately,
methodologically rigorous research with a strong scientific basis is limited in rural
education settings (see Coladarci 2007, for a commentary). Experimental control is
broadly considered the ideal mechanism for establishing strong evaluative evidence
of causal mechanisms; however, field evaluations of education programs, practices,
and policies are often difficult due to the commonly perceived lack of experimental
control possible over the surrounding environment. Consequently, comprehensive
literature reviews disclose limited examples of true experimentation, especially in
the form of randomized field trials evaluating effectiveness of education programs
in rural settings (Arnold et al. 2005). Evaluations conducted in rural settings can be
additionally complex, given characteristics such as population size and density, and
spatial disparities for allocating resources. It is further complicated by the fact that
not all types of rural education research are evaluation in nature, but instead rely on
less rigorous methodologies in exchange for producing results faster. Therefore,
there is an increased need for leadership and resources to address the lack of
scientifically-based research on rural education and in rural settings, especially in
designing and implementing focused research programs that employ rigorous
empirical methodologies with sound theoretical underpinnings.

Despite obvious comparisons between the development of research methodolo-
gies and statistics through agricultural experiments and similar applications in
educational research, the unique contexts and features of rural education systems
lead to the need for unique and innovative solutions. In particular, rural research is
commonly perceived to face major hurdles such as small population sizes and low
population densities leading to poor access to adequate research samples, and
geographic isolation leading to increased heterogeneity between contexts and per-
haps increased homogeneity within rural contexts. Combining such hurdles with a
strong sense of community makes the rural setting a truly unique context within
which to conduct education research. In the rural research community, these chal-
lenges are viewed as inherent to the very context being studied rather than as
nuisances that need to be controlled or eliminated. While agricultural
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experimentation has contributed heavily to the development of statistics applicable
to overcoming such hurdles, some of the more relevant analytic tools available for
non-experimental research come from fields outside of agriculture. This chapter will
present some considerations for how rural education research can continue to
overcome perceived limitations to true experimentation, yet still approximate the
level of knowledge available through random assignment and explicit environmental
control necessary for evaluation work. This chapter will also discuss several rigorous
design and analysis decisions that can assist those researchers conducting important
non-evaluation research in rural settings.

Researchers who take an interdisciplinary approach to problem solving may be
better equipped with creative solutions when challenges arise within their own
unique research context. Through perseverance and ingenuity, researchers can
confidently pursue the appropriate design and analytic approach based on their
particular question of interest. A central hypothesis guiding this discussion is that
educational policy must be utilitarian; consequently, research impacting educational
policy in rural settings must focus on systems-level applications evaluated through
rigorous quantitative data. Many viable statistical and design-based solutions exist in
other disciplines and can be translated to rural education research. In particular, this
chapter will discuss: (a) preserving and featuring the uniqueness of rural settings in
systems level investigations through advanced statistical modeling, (b) alternatives
to traditional simple random assignment for rural settings, (c) efficiency of mea-
surement paradigms to reduce the amount of data necessary for valid inferences, and
(d) innovations in small sample inferential testing. The innovative approaches to be
addressed in this chapter provide strong evidence that will advance the next gen-
eration of education research in rural settings.

1 Modeling the Rural Context

Clearly, observation of behavior and development cannot occur in isolation, but
rather must occur in the context of the environment (Steele and Aylward 2010).
Without understanding influences at the multiple levels representing the ecology of
behavioral phenomenon, we are unable to develop or evaluate programs that are
responsive to key ecological factors. The environment is known to affect individual
behavior, and numerous micro- and macro-level environmental influences can be
identified in virtually all research settings. Developmentalists have long recognized
the need to look at the “ecosystem” in which humans learn and develop. As an
example of one such ecological modeling framework, Bronfenbrenner (1979, 1986)
conceptualized an ecological model that identifies four nested levels: the mi-
crosystem level consisting of the individual’s immediate social settings that directly
affect the individual’s life, the mesosystem level that connects the various
microsystems together, the exosystem made up of neighborhood and community
structures that affect the functioning of micro- and meso- systems, and the over-
arching macrosystem of cultural, political, and economic patterns that influence the
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lower levels. The framework was later extended to include the chronosystem to
reflect the impact of time (Bronfenbrenner 1988). Research using the ecological
perspective assumes that such aspects of the natural environment are a major source
of developmental influence, yet those potential sources are often overlooked or
ignored. Ecological theorists do not try to study the effects of environmental
influences in the lab, maintaining that true understanding must be obtained in a
natural setting. The complexity of the nested-levels theoretical perspective and the
additional intricacies that result from non-laboratory research and data collection
methods necessarily pose unique difficulties in terms of data analysis.

Context is an important consideration in rigorous research, and especially
evaluation, settings, and the heterogeneity of the rural context is a critical consid-
eration for rural researchers. A critical concern is to preserve and feature the
uniqueness of rural settings. A common criticism of quantitative approaches to rural
research is that quantitative approaches tend to minimize the uniqueness of indi-
vidual rural settings. However, modern methods are available to (a) measure what
makes contexts unique, (b) select or control for salient contextual features, and
(c) incorporate contextual knowledge into the study design. A full discussion of all
of these topics is beyond the scope of this chapter, but there are numerous sources
for more information for the interested reader. Hawley, Koziol, and Bovaird
(Chapter “Defining and Communicating Rural” of this volume) discuss the oper-
ational definitions of what constitutes rural and the implications of such definitional
decisions on inferences and generalizability. The various operational definitions of
rurality discussed by Hawley et al. reflect differences in the critical contextual
features. The third advancement by modern methods—incorporating context into
study designs—can be easily addressed by using a complex yet intuitive modeling
approach generally referred to as multilevel modeling. For example, a randomized
control trial (RCT) with organizational units such as rural communities assigned to
condition could be designed as a cluster RCT, where characteristics of each
community beyond just being distinct and rural can be assessed, controlled for, and
statistically modeled to allow researchers to consider the similarities between rural
contexts while preserving context differences.

Cook and Campbell (1979) make the distinction between generalizing across
subpopulations versus to a population. For example, an evaluation may show
evidence of program efficacy in a rural school district in a highly populated state
like California; however, it may be irresponsible to infer that the same program
works in any rural setting across the United States. Instead, a common argument in
rural research circles is that such research conclusions should be made through
strong tests of whether that program’s effect is moderated by context. Although
there can be clear similarities across rural contexts around the United States (e.g.,
access to participants, limited resources, prohibitive distances, low incomes,
infrastructure challenges, etc.), there are potentially different impacts of these
contextual characteristics across different rural as well as urban and suburban
communities (see Coladarci 2007).

Great strides have been made over the last few decades in developing models
appropriate for Bronfenbrenner-type ecological models. Considering each
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ecological level as a system, it is necessary to understand that no single part of the
system operates in isolation with each individual influencing the other system
components as much as the system influences the individual. Microsystems,
especially, are truly dynamic systems in which each person influences and is
influenced by the other persons present. Larger more sophisticated models of the
dynamic change relations can now be specified and have emerged as a powerful
technique for complex inter-relations in developmental data measured at many short
intervals (Boker and Laurenceau 2008; Grimm and McArdle 2007). As many
Bronfenbrenner-type microsystemic relationships can be conceptualized as dyadic
relationships, advancements in the use of dyads as units of analysis (e.g.,
parent-child, teacher-student, coach-player) should also be brought to the attention
of the researcher (see Bolger and Shrout 2007; Wendorf 2002, for examples).
Accounting for dyadic interactions in rural education research further takes into
consideration the unique rural context and the reciprocal relationship of the context
and individuals.

Despite calls for consideration of systemic influences in rural education research,
often research efforts are hindered by a lack of sophisticated methodologies that
would enable consideration of ecological models. Such calls have been mirrored in
other developmental disciplines as well. For instance, Kazak et al. (2003), Nelson
et al. (2008), and Power et al. (2003) have specifically called for advanced statistical
techniques that would allow testing of multi-systemic social and ecological models
in pediatric research. A 2004 conference, “Modeling Longitudinal Processes in an
Ecological Context,” funded by the National Science Foundation, the Society for
Multivariate Experimental Psychology, and the Merrill Center for Advanced
Studies at the University of Kansas was convened specifically to address the lack of
quantitative methodologies appropriate for considering ecological models of
development, resulting in the edited volume, Modeling Contextual Effects in
Longitudinal Studies (Little et al. 2007).

1.1 Multilevel Modeling

Using a general definition, multilevel modeling involves incorporating variables
that apply to two or more sampling levels (Bovaird 2007). Children in the same
environmental context tend to be more similar than children in other contexts, and
both the children and their contexts have distinguishing characteristics that may be
of substantive interest. Such an ecological system can be conceptualized as con-
taining multiple levels, nested within one another. Multiple levels (i.e., more than 2)
of contextual influence can be considered through the multilevel modeling (MLM;
Snijders and Bosker 2012) framework, also referred to as hierarchical linear
modeling (HLM, Raudenbush and Bryk 2002). The complexity of the nested-levels
theoretical perspective and the additional intricacies that result from such complex
sampling necessarily pose unique difficulties in terms of data analysis, thus the need
to consider multilevel modeling as a means of data analysis. Not coincidentally,
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multilevel modeling is sometimes referred to as contextual modeling (Kreft and de
Leeuw 1998).

The ubiquitous example of a multilevel system in education is the case of
sampling classrooms within schools and then sampling children from those sampled
classrooms. The sampled children are said to be nested within their respective
classrooms, and the sampled classrooms are nested within their respective schools.
The example could be carried further to allow for multiple schools to be nested
within their rural communities, etc. If the analytic model, conceptual model, or
theory of change involves aspects of the higher-level grouping units such as the
community, school, or classroom environment along with student characteristics
and/or performance, a multilevel model is necessary. Multilevel modeling, the
appropriate procedure when accounting for non-independence due to the complex
sampling process, also incorporates sample sizes at all levels. This integration
allows the researcher to make simultaneous inferences at all levels of the hierarchy.
Multilevel models attempt to represent the dynamic nature of complex sampling as
a “mixed” combination of fixed and random coefficients or effects, hence the term
linear mixed model that is sometimes used to describe this type of analysis (Stroup
2013). In the mixed model, using the example of children nested within classrooms,
the basic components for a sample of classrooms are (a) the fixed average intercept,
or level of the outcome; (b) the fixed average slope, or typical effect of a predictor
across all classrooms; (c) the random variability between classrooms around the
average slope; and (d) the random variability between classrooms around the
average effect of a predictor. If we make the key assumption that the sample is
homogeneous with regard to the effect of a predictor across classrooms, then we
assume that the data follow a 2-level hierarchy (children within classrooms) and
there is not a higher level of sampling present in the data (i.e., a “level 3,” say
perhaps schools). As a 2-level multilevel model, the analysis framework can be
specified by two sets of equations. The micro-level regression equation is

yij = Boj + B Xy + e (1)

where y;; is the outcome variable score (e.g., math score) at for child i in class j, X;;
is a predictor (e.g., reading ability) that varies across children within a classroom j,
Boj represents the overall average outcome when the predictor equals zero (inter-
cept), By, represents the average effect of the predictor, and e;; is a within-classroom
residual. Conceptually, the micro-level model above defines a separate regression
equation for each of the j classrooms, such that across classrooms, there is a typical
intercept and typical slope, but the effect of the predictor within an individual
classroom is allowed to deviate. These individual-classroom differences in effect are
modeled by the macro-level regression equations:

Boj = Voo + uoj

Bij = 10 tuy;

2)
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where yoo is the mean intercept, y;o is the mean slope, and the u’s are
classroom-level residuals. By substituting the macro-level equations into the
micro-level equation, yoo and y;o become the traditional fixed effects as would be
seen in a GLM approach, but the single GLM random effect (i.e., the error term) has
been divided into three random separate sources of variance.

Yii = Voo + Xij710 + toj + Xijuij + e 3)

The multilevel model becomes a contextual model by expanding Egs. 1 and 2 to
include additional context-level predictors or covariates by adding additional f or y
parameters, respectively. Additional characteristics, predictors, covariates, etc. that
pertain to the child would be added to Eq. 1 while similar variables pertaining to the
classroom context would be added to Eq. 2.

A strength of multilevel modeling is that the framework allows researchers to
maintain the context-specific uniquenesses to model heterogeneity across rural
contexts, yet simultaneously model the degree to which there is a common effect
across contexts. A simplistic approach to modeling multilevel data would be to pose
a separate model at each level of the hierarchy, as is done in ‘slopes-as-outcomes’
analyses (Burstein et al. 1978). The slopes-as-outcomes analysis would be akin to
developing a model for every school or community in the current example.
However, it is essential that the model employ a statistical integration of all levels
of the hierarchy which can be accomplished by extending the general linear model
to include random sources of variance in addition to fixed sources. Goldstein
(1986), Laird and Ware (1982), and Longford (1987), among others, can be
credited with providing some of the seminal work in extending the general linear
model to allow for complex nested data structures.

Student readiness for kindergarten. Applying multilevel modeling to rural
education research, Bovaird et al. (2006) presented a cross-sectional contextual
(county) model of (student) school readiness as part of the Kansas Kindergarten
Readiness Project (Fig. 1). This large-scale study involved 154 school districts
across 95 of the 105 Kansas counties. The goal of the project was to describe the
relationship between county-level contextual characteristics and kindergarten pre-
paredness, controlling for student-level characteristics. The primary outcome was
the Kansas School Entry Assessment, a teacher-completed measure of kindergarten
preparedness consisting of 41 items in 6 areas of school readiness. Six student-level
predictors—age, body-mass index, gender, language status, eligibility for free or
reduced lunch, and special education status—were used to account for
individual-student differences. The focal predictors were 21 contextual variables
supplied by state agencies, measured at the county level, and grouped into three
goal areas: children live in safe and stable families that support learning; children
live in safe and stable communities that support learning, health, and family ser-
vices; and children attend schools that support learning.

As would be expected, the multilevel model developed by Bovaird et al. (2006)
found that students vary in their degree of readiness within a county. Counties also
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Fig. 1 Multilevel structural equation model of kindergarten readiness based on the model tested
in Bovaird et al. (2006). Note Variables labeled FI-F7, CI1-C6, and S1-S8 represent contextual
variables measured at the county level. Subscripts and general notations were chosen to reflect the
same notations presented in Eqs. 1-3. Elements that appear in both rectangles and ovals reflect
fixed and random effects, respectively

varied in terms of the average degree of readiness for students within the county. In
general, all six student level covariates accounted for a significant proportion of
variance in readiness: older native English-speaking female children with lower
BMI, higher socioeconomic status, and who do not have an IEP, tended to be
significantly more ready for kindergarten across all facets of readiness. Bovaird
et al. also found that the county context matters. Counties that reported significantly
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fewer child abuse claims, fewer child care enforcement citations, higher crime rates
per capita, lower student-teacher ratios, and lower community usage of school
buildings also tended to have children with higher average levels of school readi-
ness as well. Bovaird et al. (2011) further investigated the degree to which rurality
impacted kindergarten readiness by studying several competing operational defi-
nitions of rurality (see Hawley et al., in Chapter “Defining and Communicating
Rural” of this volume, for more information on differences in rural definitions).
Again using multilevel modeling, the Kansas study found that there were significant
differences in the between-county variability in readiness between rural and urban
counties, indicating that while urban counties were fairly consistent in the degree of
kindergarten readiness, rural counties showed considerable variability. The study
further found that rurality did indeed moderate the impact of child protective ser-
vices, child care capacity, instructional environment, community school building
usage, and presence of early childhood licensed teachers on average kindergarten
readiness. In particular, child protective services, child care capacity, instructional
environment, and community school building usage were significant predictors in
rural counties (and not urban counties) while only presence of early childhood
licensed teachers was a significant predictor in urban counties (and not rural).

2 Experimental Designs with Strong Causal Inferences

Experimentation is generally considered ideal for establishing a strong causal
inference. However, field evaluations of education programs, practices, and policies
are often difficult due to the commonly perceived lack of experimental control
possible over the surrounding environment, regardless of whether the evaluation is
conducted in rural or urban settings. The fundamental principals of random
assignment and true experimentation are well known, so this chapter will not
belabor the point. Instead, interested readers are referred to some of the many
excellent sources on experimental design of field studies, including but not limited
to Shadish et al. (2002). Rather, this section will focus on four alternatives to
traditional experimental designs involving simple random assignment of partici-
pants to condition that may be applicable in rural settings.

2.1 Two Variations on a Randomized Design

Cluster randomized control trials. First, building off the principles of multilevel
modeling, a cluster randomized control trial (CRCT) is a type of true experimental
design where “clusters” or organizational units such as neighborhoods, communi-
ties, or districts are randomly assigned to a study condition instead of individuals
within those units. This type of design is often used in school-based evaluation
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when there is perceived to be a need to protect against participants in one study
condition influencing participants in another condition, or contamination. In this
context, sophisticated analytic methods such as multilevel modeling are required for
data analysis due to the hierarchical nesting of units within groups (i.e., members of
a community).

An additional consideration in cluster randomized trials is that the unit of analysis
and unit of assignment (randomization) may be different, depending on the level of
inference. For example, the evaluation may seek to find evidence that a reading
intervention improves student test scores by randomly assigning rural classrooms to
a condition while measuring outcomes at the student level, where classrooms are the
unit of assignment and students are the unit of analysis. Alternatively, both units of
assignment and analysis would be one and the same in a coaching trial that evaluates
whether a professional development curriculum increases the fidelity of teachers’
implementation of the program with the target of the intervention explicitly defined
as the teacher intervention implementation fidelity (see Glover, this volume).

The Conjoint Behavioral Consultation (CBC) in Rural Communities project
(IES #R324A100115), conducted by the National Center for Research on Rural
Education is an example of a CRCT evaluating the efficacy of CBC for addressing
significant behavioral challenges among 250 students in Kindergarten through
Grade 3, in 45 rural Nebraska elementary schools. See Sheridan et al. (2014) for
more information on the Rural CBC project. The CBC in Rural Communities
project illustrates the flexibility in alternative experimental designs by integrating
the CRCT design and the multiple baseline design (MBD discussed below).

Stepped-wedge designs. A typical experimental design where the panel of
recruited participants is assigned to two or more groups that participate in the
evaluation and are evaluated concurrently can be referred to as a parallel design.
Alternatively, participants in a stepped wedge design (SWD; e.g., Hussey and
Hughes 2007) participate in the evaluation condition sequentially. Cook and
Campbell (1979) referred to the SWD as an experimentally staged introduction,
Brown and Lilford (2006) termed the design a phased introduction or implemen-
tation, and the wait-list control design is considered a special case of the SWD.

As might be inferred by its association with the waitlist control design, the SWD
is useful for situations in which a program cannot be delivered concurrently to all
participating units. This design is essentially a cross-over design with all assigned
units serving as their own control and eventually participating in the program to be
evaluated. Participating units—individuals or groups (i.e., a cluster randomized
SWD)—are randomly assigned to 2 or more groups, and groups are randomly
assigned to crossover from control to program at different times. Unlike a true
cross-over design, the SWD is unidirectional—all units transition from control to
program and never the reverse. Thus groups vary in when they transition from one
condition to the other. The SWD may be considered preferable over a parallel
design for logistical, practical, or financial reasons such as when it is impossible to
deliver the intervention in parallel. This is particularly true for studies that require
the use of cohorts. Noted advantages (Brown and Lilford 2006; Hussey and Hughes
2007; Woertman et al. 2013) include (a) requiring smaller sample sizes than a
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parallel design by using multiple participating units (i.e., between-groups infor-
mation) who receive both control and intervention conditions to produce
within-groups information rather than two groups of participants who participate in
either the control or intervention condition, (b) the treatment effect can be disen-
tangled from the effects of natural growth and cohorts, (c) all units receive the
program which is beneficial from both an ethical and recruitment perspective,
(d) the threat of carryover effect bias in two-way crossover designs is avoided, and
(e) the program can be administered over several cohorts which can aid in logistics.
The sequential nature of the SWD allows researchers to facilitate evaluation in rural
communities through this use of cohorts (or clustering of participating units), such
that the distance or geographical isolation dictates the availability of cohorts, and
therefore, the cohorts that can be used within the evaluation.

“CSI: Coaching Science Inquiry in Rural Schools” project (Kunz et al. 2013),
one of the efficacy studies conducted by the National Center for Research on Rural
Education (IES #R305AC090022) is a CRCT to evaluate the effects of instructional
coaching focused on guided scientific inquiry among middle and high school
teachers across rural schools in Nebraska and surrounding states. The CSI project
utilizes a wait-list control design, as a special case of the SWD, where all partici-
pating schools are initially randomly assigned to one of two conditions: an
untreated comparison group and an active intervention group. Those schools in the
untreated comparison group all then received the CSI intervention in the second
year of the study. This variation of the SWD follows the same sequential process,
but provides the researcher greater flexibility by reducing the financial burden in
requiring fewer participants and enabling more efficient intervention administration
since trained project personnel can be retained for consecutive years rather than
hiring additional 1-year personnel.

2.2 Two Strong Quasi-Experimental Designs

Multiple baseline designs. The multiple baseline design (MBD) is a special case of
the SWD that focuses on intra-individual change instead of inter-individual dif-
ferences. Like the SWD, all participants serve as their own controls, but unlike the
SWD, each group is of size n = 1 (i.e., a set of single-subject designs). The MBD
provides strong protection against many threats to the internal validity, and if well
designed may be considered to “Meet Evidence Standards” and result in a causal
inference (U.S. Department of Education, Institute of Education Sciences, What
Works Clearinghouse 2013). Like any experimental design, stronger inferences are
obtained when a strong protocol is strictly followed. As with the SWD, a MBD is
most commonly implemented as a set of groups, which happen to be single-subject,
with staggered phase changes (Baer et al. 1968), where all single-subject groups
eventually transition from a baseline or control phase into a treatment or inter-
vention phase. The key feature is the staggered implementation of the program or
treatment condition across individuals (Christ 2007). The staggered transition
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points control for confounding factors so that observed differences in control versus
intervention performance can be attributed to the program rather than chance. This
type of design can vary on the degree and structure of overlap between the
single-subject participants (concurrent or nonconcurrent) and the number of probes
used (i.e., multiple parallel outcomes). Concurrent MBDs, where participants vary
only in when they shift one phase to the other (Barlow and Hersen 1984) partic-
ularly moderates the history threat to internal validity and serves to minimize the
overall evaluation time. Nonconcurrent designs (Watson and Workman 1981)
partial or non-overlap between subjects and provide greater recruiting flexibility but
can have weakened inference due to weaker control of threats to internal validity.
Like any experimental design, a priori protocol specification eliminates experi-
menter bias regardless of whether the MBD is concurrent or nonconcurrent.
Multiple parallel outcomes help identify potential confounding variables and
minimize construct explication bias.

Within the “Conjoint Behavioral Consultation (CBC) in Rural Communities”
project (IES #R324A100115), conducted in collaboration with the National Center
for Research on Rural Education (RzEd, 1IES #R305AC090022), all 250 students
and 146 teachers from 45 rural Nebraska elementary schools participated in a
nonconcurrent MBD to evaluate the efficacy of CBC in these rural schools. Small
groups averaging 1.7 identified students per classroom were created and randomly
assigned as a group to participate in the larger randomized control trial. Participants
whose small groups are assigned to the intervention condition were observed in the
classroom for 3 weeks during the baseline phase prior to introduction of the CBC
intervention. Once the intervention had been introduced, they were observed for an
additional five occasions during the intervention phase for a total of eight obser-
vations. Small groups began the intervention as the schools and classrooms were
recruited, screened, and groups formed, which created the nonconcurrent MBD.!
The MBD is a viable alternative to traditional experimental designs for rural
research, because MBD provides the flexibility of staggering the intervention across
individuals as to avoid complications such as geographical isolation which can
make simultaneous introduction to the intervention across cohorts impractical. See
Sheridan et al. (see Chapter “Improving Education Outcomes for American Indian
Children: Community and Family Influences on Rural Student Academic Success”
in this book) for more information on the Rural CBC project.

Regression discontinuity designs. Inferences from a regression discontinuity
design (RDD) have been found to have comparable infernal validity to conclusions
from randomized designs (Campbell 1969). The defining characteristics of a RDD is
assignment to condition based on a pre-determined cut-off score rather than random
assignment. The RDD typically is presented as a two-group pretest-posttest design
where only one group is administered a program to be evaluated. A relevant measure
is given as a pretest on all participants. Given a pre-determined cut-score, participants

1Participants in the control condition are also observed on a total of eight occasions, with no phase
shift, creating a counterfactual condition for the larger RCT.
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are divided into two groups based on their score relative to the cut-score. After
assignment, only one group receives the program followed by a post-program
assessment for all participants. For example, participants who meet the criteria for
inclusion (i.e., scores higher than the cut-score) are assigned to the intervention group
and participants who did not meet the criteria (i.e., scores at or below the cut-score)
do not receive the intervention. The pre-program measure must be quantitative and
continuous so that a regression-based analysis can be used where the post-program
outcome is simply regressed upon the pre-test score, the program indicator, and their
interaction. Because of this analytic framework, the pre- and post-program measures
may be different. Again, the defining feature is the cut-off score which can be based
on any number of factors (i.e., program resources, ethical considerations, or sub-
stantive grounds). For instance, funding and/or staffing may only be available to
intervene with 10 schools, so it might be the case that the ten lowest-performing
schools on a state accountability measure may be selected to receive a program,
where school is both the unit of assignment and the unit of intervention.
Alternatively, using ethical considerations, it might be the case that all rural school
districts with a median income below the federal poverty designation are offered
increment school funding, as they represent the districts with the greatest need.

The Reading First Impact Study was designed as a RDD to determine the effects
of the federal Reading First program on classroom instruction and student reading
achievement (Gamse et al. 2008). Data were collected from students and teachers
residing in 125 Reading First schools and 123 non-Reading First schools, where
schools were located in 18 geographically diverse sites (ranging from large cities to
rural areas) that spanned 13 states. Schools eligible for funding were ranked
according to a relevant quantitative measure of poverty, a cut-point was identified,
and all schools above the cut-point were awarded funding. The two-group com-
parison was then those schools that received funding (intervention) versus those
schools which were not eligible and did not receive funding (control). While the
report showed general support for positive outcomes such as reading instructional
time, professional development in scientifically-based reading instruction, and
supports for struggling readers, there was no statistical support for increased student
reading comprehension and only minimal support for improving decoding skills
among first graders only. Secondary analyses suggested that these results did not
vary across the geographically diverse sites, including those from rural areas. See
Gamse et al. (2008) for more information on this study.

3 More Efficient Measurement: Planned Missing
Data Designs

Graham et al. (2006) describe a set of designs they refer to as efficiency-of-
measurement designs. Such designs are intended to minimize the amount of infor-
mation needed to generate a valid and strong inference by systematically reducing
the number of measurements administered to participants. In doing so, access to
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potentially limited samples of participants in rural contexts can be accommodated by
making data collection more efficient while ensuring strong generalizability and
statistical precision. Simple random sampling is the most common example of this
type of strategy, but other approaches are also within this methodological class. For
example, optimal designs (see Allison et al. 1997) attempt to balance cost with
statistical power; and fractional factorial designs (see Box et al. 2005) utilize a
carefully chosen subset of cells from a factorial design to focus “information” on the
most important conditions while minimizing the resources necessary to do so.
Beyond these “classic” approaches are more modern perspectives based on inten-
tionally collecting some, but not all, potentially available data. In the following
sections, the distinction is made between designs that measure some information on
all participants and designs that intentionally do not collect data from all available
participants but get maximal information from those that are assessed. This per-
spective is sometimes referred to more generally as a planned missing data design.

3.1 Measurement Models

One class of planned missing data designs involves variations on fundamental
measurement using multiple items or indicators of a construct (i.e., items on a test, or
multiple questions on a non-cognitive assessment). This class of procedures is based
on the idea of splitting the total item pool into subsets of items and administering
those subsets to different participants. Examples include, but are not limited to,
simple matrix sampling (Shoemaker 1973), fractional block designs (McArdle
1994), balanced incomplete blocks (spiral) designs (Johnson 1992), the split ques-
tionnaire survey design (Raghunathan and Grizzle 1995), and the three-form design
(e.g., Graham et al. 1994). While simple matrix sampling does not contain any
overlap among subsets, these other example designs all have some degree of overlap
between subsets enabling a broader set of testable hypotheses to be tested.

Graham et al. (2006) proposed a two-method measurement approach which
balances psychometric precision with logistical efficiency. In two-method mea-
surement, a large sample is administered a relatively cheap yet relatively noisy
measure (i.e., one that yields total scores with lower reliability such as many
self-report instruments). A subset of the overall sample is then administered a more
expensive or difficult to administer, yet more psychometrically reliable measure
(i.e., biological markers) in addition to the cheaper measure. In this type of design,
the higher-reliability measure anchors the overall psychometric properties of con-
struct estimates.

3.1.1 Accelerated Longitudinal Designs

The accelerated longitudinal design (Tonry et al. 1991)—sometimes referred to as a
convergence design (Bell 1953), cross-sequential design (Schaie 1965), or
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cohort-sequential design (Nesselroade and Baltes 1979)—is a special type of
planned missing data design that may be used when measuring the change in a
construct over time. Similar to a fractional block design, spiral design, or three-form
design in structure (as discussed in previous section), an accelerated longitudinal
design utilizes a set of cohorts of participants that overlap in terms of when they are
assessed over time in a repeated measures design. In this application, a cohort is a
group of participants that begin a study at a common age or grade in school and are
then tracked for a limited number of measurement occasions. The groups are linked
at their overlapping time points to approximate the true longitudinal curve or tra-
jectory over the entire developmental span. The accelerated longitudinal design has
many advantages to measuring change over time compared to non-accelerated
designs, including allowing for assessment of intra-individual change, taking less
time than a purely longitudinal design, and minimizing participant attrition and
cumulative testing effects. These designs are commonly used in virtually all lon-
gitudinal or developmental research settings. They are especially prevalent in
gerontology and aging research. For rural research, the accelerated longitudinal
design promotes evaluation in rural settings by requiring only a limited number of
measurements while minimizing concerns about unplanned missing data.

3.2 Sequentially Designed Experiments

Instead of collecting partial information on all participants recruited into a study,
often called a panel, another approach is to only collect data on the participants
necessary to make a reliable and valid inference. Traditional study designs in the
educational, social, and behavioral sciences are characterized by sample sizes and
compositions (e.g., who and how many participants are assigned to which condi-
tions) that are determined prior to conducting the experiment. This type of approach
is commonly referred to as a fixed design. In contrast, a sequential design treats the
sample size as a random variable where the final sample may be substantially less
than what was initially recruited into the study.

Sequential designs (Armitage 1975; Chernoff 1959; Wald 1945) allow periodic
interim analyses and decision-making based on cumulative data and previous design
decisions while maintaining both appropriate Type I (o) and Type II (B) error rates.
These designs require at least one interim analysis, called a stage, at a pre-specified
interim stage scheduled to occur prior to formal completion of the experiment. An a
priori protocol is developed to guide the statistical details, including the number of
interim stages, the sample size at each stage, and the desired nominal o and f3 levels.
Critical values (boundary values—similar to the +1.96 used in a z-test—that help to
determine whether or not the experiment advances to the next stage in the sequential
design) are computed for each interim stage, and all available data is analyzed (i.e.,
data from that stage plus all previous stages). The appropriate test statistic is then
computed and compared with critical boundary values determined a priori to
maintain appropriate nominal experiment-wise Type I and Type II error rates given
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the occurrence of multiple statistical tests at interim stages. If the test statistic falls
within a decision region, the experiment stops; otherwise, the experiment continues
to the next stage or until the entire panel has been evaluated. Sequential designs can
be of three general types: fully sequential designs updated after every observation or
after every participant completes the study; group sequential designs where
boundary values are computed for a predetermined number of equally spaced stages
rather than after each participant; and flexible sequential designs which can be
viewed as a compromise between fully sequential and group sequential designs.
Sequential designs have the benefit of potential early termination which can lead to
financial savings, and limiting unnecessary exposure or withholding administration.
The trade-off is an increase in the design complexity and computational burdens.

Using a group-sequential experimental design, Bovaird et al. (2009) and Bovaird
(2010) re-analyzed data from the CBC in the Early Grades study (Sheridan et al.
2012, a predecessor to CBC in Rural Communities referenced earlier). Parallel to
the CBC in Rural Communities project,” the CBC in the Early Grades project was
conceptualized as a four-cohort fixed-design cluster randomized trial to evaluate the
effectiveness of a school-based consultation (CBC) approach for students with
challenging classroom behaviors. The CBC in the Early Grades project involved 22
schools, 90 classrooms/teachers, and 270 K-3rd grade students and parents. Small,
2-3 parents/children dyads were randomly assigned as small groups to either a
business-as-usual control condition or an experimental CBC condition. Bovaird and
colleagues implemented a post hoc application of a sequential design and analysis
strategy on four cohorts of participants. Assuming that the eventual “known” fixed
design conclusions were true, this study determined that six of the reported eight
primary outcomes could have been concluded after the second cohort and only two
measures needed to have been carried out to the end of the fourth cohort. In any
research context that faces adverse logistical conditions—restricted resources,
limited access to participants, time demands, etc.—and in this case rural education
research, it is important for the researcher to select an experimental design that will
efficiently maximize their resources. In this context, consideration of a sequential
design versus a fixed design places the emphasis on the quality of measurements as
opposed to the quantity of measurements.

4 Approaches to Complex Modeling with Small Samples

There are two pervasive issues in analysis of data from rural settings when the
amount of data or the sample size is limited. First, most analytic approaches
appropriate for testing intervention effects in complex sampling settings or for

>The CBC in Rural Communities project was still undergoing final data analysis at the time that
this chapter was written, preventing its use as an example in this chapter.
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evaluating the role of mediators and moderators are considered asymptotic which
means that large samples are required for accurate estimation. Second, statistical
power is always a consideration when sample sizes become limited. This section
will present two approaches that can be used to ameliorate these challenges.

4.1 Complex Modeling and Modeling Complex Samples

In partial response to heightened expectations from federal agencies for funded
research to consider the causal mechanisms underlying effective programs (i.e.,
mediators) and/or the contexts or conditions under which a program may impact
student outcomes (i.e., moderators) in addition to direct evaluations of a program’s
efficacy or effectiveness, current trends in educational research require scientists to
investigate increasingly complex phenomena. These additional layers of explo-
ration and understanding lead to increasingly elaborate hypotheses, and require
advanced statistical techniques, especially those available through latent variable
and simultaneous equation approaches, like structural equation modeling (SEM; see
Kline 2010). Analysis of traditional efficacy data from interventions in school
settings also requires advanced statistical techniques such as the previously dis-
cussed multilevel modeling due to the hierarchical organization and dependent
nature of the data system.

SEM can be considered an “umbrella” concept; much like the general linear
model (GLM) is to traditional analysis of variance and regression where each is a
special case of the broader general linear model. SEM encompasses not only the
GLM family, but also the broader class of multivariate methods such as the mul-
tivariate analysis of variance (MANOVA), factor analysis, and many multilevel
modeling approaches. This means that SEM can be used to model and statistically
evaluate traditional intervention effects as well as the impact of mediators and
moderators, even in a multilevel setting such as a cluster RCT. Multilevel modeling
can also be considered an extension of the general linear model to include what are
referred to as random effects in addition to traditional fixed effects. As discussed in
a previous section, consideration of random effects becomes necessary anytime
there are hierarchically organized data as is typically the case in school-based
research (i.e., kids nested within classrooms, classrooms nested within school, etc.).
Many random effects can also be operationalized as latent variables, or unobserv-
able constructs that cannot be directly measured, thus multilevel modeling can be
implemented within the SEM paradigm as well.

Applied researchers are often faced with an inferential dilemma caused by a
mismatch between their research hypotheses and the available sample size. The use
of small samples tends to increase the chance of a researcher capitalizing on
sample-specific variability, or sampling error. This often occurs when the research
question, under ideal sample size conditions, would require a complex statistical
procedure such as SEM for proper inference. Such a need for SEM would arise
from research scenarios involving multiple latent variables with multiple indicators
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(observed variables for indirectly measuring latent variables), multiple structural
effects (regression parameters relating variables to each other in an implied causal
or predictive manner) that should be tested simultaneously, or when multiple causal
links lead to issues of direct and indirect effects (i.e., mediation). Traditionally,
SEM requires the use of maximum likelihood (ML) estimation. Due to its reliance
on this type of estimation, SEM is considered a large-sample procedure.
Unfortunately, a number of studies have concluded that properties of statistics from
ML-based SEM are not robust to small sample sizes (see Lei and Wu 2012). For
education researchers in general, large samples are often difficult and even
impossible to obtain, and this is especially true for rural research.

Faced with the need for large samples to test hypotheses through SEM,
researchers are often told to find a way to increase the sample size. However, they
are often limited by available resources, population size, or population accessibility
as is the case with many types of rural research. Two undesirable alternatives would
be to use an approach that is not as good a fit to the research question but is
appropriate for small samples or re-orient the research so that the questions can be
addressed by small sample techniques. Both approaches allow the data to guide the
research question when it should be the other way around. Instead, researchers
should choose an analytic strategy that offers complexity and flexibility without
requiring large samples for inference.

Increased focus on individual contexts, often manifested as context- or
group-specific models and frequently referred to as simply sub-group analyses, can
lead to further segmentation of the sample which further reduces sample sizes
available for complex analyses. Fortunately, a number of emerging estimation
alternatives to maximum likelihood have been developed and their applicability to
rural intervention studies will be discussed in this section. These include partial
least squares (PLS; Wold 1975, 1982) and generalized structured component
analysis (GSCA; Hwang and Takane 2004) from the information sciences and
marketing literatures, and Bayesian estimation through Markov Chain Monte Carlo
(MCMC; Kaplan 2014) techniques. The modeling frameworks presented in the
following sections offer rural researchers with statistical alternatives for dealing
with small sample sizes in rural research. These models provide researchers with
opportunities for selecting the most appropriate model based on the theory and data
of rural education research.

Partial least squares. As an alternative to ML, partial least squares (PLS) places
minimal demands on measurement scales and residual distributions, and is con-
sidered to be distribution-free and appropriate for relatively small sample sizes
(Chin 1998). Similar to SEM, PLS can be used to evaluate SEM-like models.
Within the PLS framework, the relationship between a set of observed variables and
their hypothesized constructs, or latent variables, are assessed. These “outer model”
estimates are expressed as loadings or weights for each indicator, and specify how
well each indicator relates to the latent construct. The inner model (i.e., associations
among latent variables) is then obtained by regression coefficients that simultane-
ously describe the linear relationships between the constructs. PLS avoids improper
solutions, which are common in small samples, by replacing factors with linear
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composites of observed variables like in principal components analysis and does
not rely on distributional assumptions. PLS, however, does not have a single cri-
terion that is consistently minimized or maximized to determine model parameter
estimates (i.e., the fit function in SEM). Consequently, it is difficult to evaluate the
quality of a PLS analysis due to the lack of available model fit information. Due to
its reliance on principal components, the focus of PLS is on maximizing variance
accounted for rather than confirmation of a specific model. Several programs with
accessible graphical-user interfaces have been made available recently to conduct
PLS analyses, including PLS-Graph (Chin 2001), SmartPLS (Ringle et al. 2005),
and Visual PLS (Fu 2006). These programs offer rural researchers sophisticated
statistical techniques for analyzing rural data where small sample sizes may
otherwise be problematic.

Generalized structured component analysis. Generalized Structured
Component Analysis (GSCA; Hwang and Takane 2004) is a “cousin” to SEM
which, similar to PLS, also substitutes components for factors and requires less
restricted distributional assumptions. Like PLS and SEM, GSCA can also flexibly
test higher order constructs, multiple groups, etc. However, GSCA improves upon
the PLS framework to offer a global optimization criteria for evaluating the fit of the
model to the data. GSCA has been demonstrated to reproduce population param-
eters to an acceptable degree with sample sizes as low as n = 10 (Hwang and
Takane 2004). Interested readers should refer to Hwang and Takane (2004) for a
thorough examination of GSCA.

Markov Chain Monte Carlo. Recent advances with Bayesian methods (see
Kaplan 2014; Lee and Song 2004) have shown that informative priors (i.e., the
statistical concept that allows the researcher to incorporate prior “informed”
knowledge into an analysis) can lead to more accurate estimates of parameters of
interest, because the researcher utilizes known information about the substantive
problem based on prior data. In contrast to SEM, since sampling-based Bayesian
methods (i.e., Markov Chain Monte Carlo; MCMC) do not rely on asymptotic
theory (the theory that large samples are required), they have been shown to be
useful for smaller samples. Lee and Song (2004) found that for data that are
normally distributed, the Bayesian approach can be used with small sample sizes
while ML cannot—even when the sample size is only two to three times the number
of parameters.

4.2 Working with Small and Countable Samples

Finally, computation of traditional inferential statistics used in evaluating rigorous
research designs assumes that the obtained sample is constructed through random
sampling with replacement from an infinitely large or a practically infinite, yet finite
(or countable), population. However, most sampling is conducted without
replacement from finite populations. In some sampling applications in education,
especially in rural contexts, it is possible to obtain proportionally large samples or



114 J.A. Bovaird and K.L. Bash

near-census sampling when the size of the population, while small, is finite. Under
such circumstances, experimental units can be “catalogued” to the extent that the
members of the population are explicitly defined and countable as is the case when
experimental units are operationalized by geographical locations such as school
buildings, school districts, counties, states, or even countries. In each of these
examples, a researcher could reasonably create a list of all possible units which
could potentially participate. Prominent examples of this research context are sta-
tewide educational assessments conducted in accordance with the federal No Child
Left Behind Act (NCLB), nationwide assessments such as the National Assessment
of Educational Progress (NAEP), and international efforts such as the OECD
Programme for International Student Assessment (PISA). However, typical
hypothesis testing in these contexts utilize traditional standard errors based on
infinite populations which may overestimate the true degree of sampling error and
reduce statistical power.

While the correction for using finite populations, the fpc, has been discussed in
survey sampling texts for over 30 years (see Cochran 1977), there have been very
few applications in educational contexts, until recently. In one notable exception,
Chromy (1998) reported on the use of the fpc in the context of NAEP. In the first of
two models, Chromy applied the fpc at the school level, while ignoring the pro-
portion of the population sampled at the student level. It was noted that this
approach may be more relevant to analysis of assessment data as well as consistent
with concepts of stratification in research design. In the second model, the fpc was
applied at both the student and school levels. Overall, Chromy concluded that when
applying the fpc to estimation of effect sizes at the student and school levels, neither
effect size estimation is reduced very much. However, this conclusion may be
somewhat misguided in that the fpc is intended to reduce estimates of the sampling
variability used in inference rather than the sample variability as used in compu-
tation of effect sizes.

The primary question to answer is how realistic, or meaningful, are finite
samples? Bovaird et al. (2008) argue that they are very realistic for investigations
dealing with experimental units that are higher-level organizational units, or where
randomization occurs at a higher organizational level. Obvious examples could
involve school districts when assessing progress under NCLB guidelines, early
childhood educational opportunities by county tracked by state education depart-
ments, and assessment of state-level accountability or educational progress as in
both NAEP and NCLB. The existence of finite samples may be moderately realistic
for cross-cultural studies when assessing country-level variables and potentially
realistic for small, clinical, under-represented, or geographically isolatable popu-
lations, especially studies involving immigrants, migrant workers, and Native
Americans.
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5 Conclusions

Rural education research often struggles with the limited use of both method-
ological rigor and a strong scientific basis. The unique context that rural commu-
nities offer provides researchers with ample opportunities to utilize innovative
solutions for the challenges involved in conducting rural research, such as small
population sizes, low population densities, and geographical isolation. This chapter
has discussed a number of statistical and research design alternatives that may be
applicable to rural research. Four general topics were discussed and alternatives
provided that may assist rural researchers overcome many real or merely perceived
impediments to conducting rigorous quantitative research in rural contexts. Topics
discussed included (a) preserving and featuring the uniqueness of rural settings in
systems level investigations through advanced statistical modeling, (b) alternatives
to traditional random assignment, (c) efficiency of measurement paradigms to
reduce the amount of data necessary for valid inferences, and (d) innovations in
small sample inferential testing. Many of the discussed topics and approaches can
be combined given the complexity of the problem at hand. Virtually all analytic
models can be presented as special cases of SEM, enabling small sample estimation
of complex analytic systems through alternative estimators like partial least squares,
generalized structured component analysis, or Markov Chain Monte Carlo. If the
research calls for the use of a regression discontinuity design with archival policy
data that encompasses the entire or large percentage of a population, perhaps the
correction for using finite populations can be used to improve statistical power.
Planned missing data designs utilize analytic methods to address missing data, and
while missing data estimation was not discussed in this chapter (see Enders 2010, as
an excellent reference on modern missing data techniques), use of planned miss-
ingness can be implemented to reduce the data burden in any design or with any
analytic procedure discussed in this chapter. The fundamental message is that all
research contexts present their own unique challenges, but as researchers, we can
look outside of our disciplines to find solutions that can help us pursue our nec-
essary research agendas. Sometimes, all it takes is a little creativity and persever-
ance to pursue the appropriate design and analytic approach given the question we
really want to answer rather than shaping the question to match what is perceived to
be the only available course of action.
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Abstract The Nebraska Center for Research on Children, Youth, Families and
Schools, with funding from the U.S. Department of Education through the National
Center for Research on Rural Education conducted a randomized controlled trial
with 119 rural middle and high school science teachers across 109 schools in
Nebraska and Iowa to investigate the effects of technology-delivered instructional
coaching (e-coaching) focused on guided scientific inquiry. CSI: Coaching Science
Inquiry in Rural Schools examined the impact of professional development, con-
sisting of a summer face-to-face institute and e-coaching during the following
school year (treatment) versus no CSI-delivered professional development (control)
on teacher classroom practice and student inquiry skills. The coaching was
grounded in teachers’ day-to-day instruction and addressed their unique instruc-
tional needs. Use of low-cost technology also allowed rural teachers ongoing access
to coaching in their home or school, without the need for teachers or coaches to
travel. Project technology included video capture of classroom instruction using
GoPro cameras, cloud computing to share large video files, and real-time video-
conferencing to connect teachers with coaches located at the University of
Nebraska—Lincoln. The chapter describes the technology utilized as well as
research and evaluation findings.

Keywords Professional development - Coaching - Science inquiry - Video-based
data collection - Video-based classroom observation

G.C. Nugent - G.M. Kunz - J. Houston - I. Kalutskaya
University of Nebraska—Lincoln, Lincoln, USA

G.C. Nugent (<) - G.M. Kunz - J. Houston

Nebraska Center for Research on Children, Youth, Families and Schools,
University of Nebraska—Lincoln, 216 Mabel Lee Hall,

Lincoln, NE 68588-0235, USA

e-mail: gnugent@unl.edu

J. Pedersen
University of South Carolina, Columbia, SC, USA

© Springer International Publishing Switzerland 2017 123
G.C. Nugent et al. (eds.), Rural Education Research in the United States,
DOI 10.1007/978-3-319-42940-3_7



124 G.C. Nugent et al.

1 Introduction

Typical professional development (PD) in the United States has been described as
“short, episodic and disconnected from practice” (Wei et al. 2010, p. 1) and with “a
hodgepodge of providers, formats, philosophies, and content” (Hill 2007, p. 114).
However, the growing body of teacher PD research is isolating features with
positive impacts on teacher practice and student performance. A comprehensive
review of the teacher PD literature sponsored by the National Staff Development
Council (Darling-Hammond et al. 2009; Wei et al. 2010) identified several key
characteristics that influence positive outcomes, including the need for follow-up
support beyond the initial PD experience. One promising form of follow-up support
is instructional coaching, with a growing research base showing positive effects
(Campbell and Malkus 2011; Lockwood et al. 2010; Lotter et al. 2013). Although
ongoing supports such as coaching are critical to ensuring that teachers can
implement effective practices in their classrooms, rural teachers can have significant
difficulty in attaining the level of on-site support needed to bolster their practice,
with physical distance a major deterrent (Weitzenkamp et al. 2003). Recent
advances in technology allow teachers to connect to expertise and specialized
resources and can provide a means to develop quality experiences, provide per-
sonalized and ongoing support, and enhance integrity in the implementation of
instructional programs. Technology-mediated coaching is emerging as an effective
solution to deliver ongoing support to teachers (Powell et al. 2010; Allen et al.
2011). Its capability to provide access to specialized professional development
resources makes it especially appropriate for rural teachers who are widely dis-
persed and find that typical materials and professional development training do not
fit their needs (Best and Cohen 2014; Hardre 2012). Because coaching is intended
to address the day-to-day realities of teaching, it is an ideal format to meet the
unique needs of teachers in the rural context.

This chapter describes a federally funded project, Coaching Science Inquiry in
Rural Schools (CSI), which utilized established and emerging technological solu-
tions to support effective professional development and coaching. The research
focused on determining the impact of professional development in guided science
inquiry, consisting of a summer face-to-face institute and school-year e-coaching,
on middle and high school teachers and their students in rural schools. For par-
ticipant teachers, project technology included video capture of classroom instruc-
tion using GoPro cameras, cloud computing to share large video files, and real-time
videoconferencing to connect rural middle and high school science teachers with
project-based coaches located at the University of Nebraska-Lincoln.

This chapter also reports on the project’s use of video-based data collection and
coding as part of the research process. Video research in the learning sciences has
become increasingly prominent because “video technologies provide powerful
ways of collecting, sharing, studying, presenting, and archiving detailed cases of
practice to support teaching, learning and intensive study of those practices” (Derry
et al. 2010, p. 4). Video technologies provide a “microscope” for careful analysis of
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instructional events at varying levels of detail. A major portion of the CSI project
involved video-based data collection focusing on the quality and quantity of
guided-inquiry instruction and coaching as coded by independent, trained data
coders.

1.1 Rural Science Education and Teacher Professional
Development

The second edition of the Handbook of Research in Science Education contains a
chapter on rural science education (Oliver 2007), which underscores the problem of
identifying studies with samples that would qualify as rural based on demographic
characteristics or governmental definitions. The author also reports that much of the
existing research is anecdotal, characterized as ‘“documentation and comment”
rather than rigorous quantitative analysis. Other authors have confirmed that the
current research base for science education in rural contexts is extremely limited
(Harmon et al. 2003).

Evaluation data are available, however, for a major NSF-funded initiative begun
in 1994 which aimed to improve rural science and mathematics education.
Evaluations of projects funded through the Rural Systematic Initiative showed that
teacher professional development activities were rated as having the highest impact
(Boyer 2006), and those activities that were most valuable were ones that aimed at
changing the ways that teachers perform (Oliver 2007). Barriers cited to science
reform—money, equipment and materials, teacher turnover, community support—
echoed challenges cited by other authors (Lynch 2000; Marlow and Cooper 2008).
Other researchers have commented on the professional isolation, when a single
teacher teaches all the science courses and represents the entire science department
of a school (Annetta and Shymansky 2006). A national study of rural science
teacher professional development showed that rural teachers reported fewer PD
presentations by a colleague or a mentor/coach/lead teacher (Glover and Nugent
2011) than their non-rural counterparts. Rural teachers also have more difficulty
connecting with universities and other sources of professional development
(Jean-Marie and Moore 2004; Weitzenkamp et al. 2003; Williams 2010).

Other research has shown that rural science teachers have taken fewer science
and science methods courses at the undergraduate and graduate levels (Arnold et al.
2004) and that many rural science teachers are teaching in a secondary teaching
area or out of field (Reeves 2003), and in-service opportunities are often inadequate
or unavailable (Harmon et al. 2003). Research has documented the challenges of
providing professional development to teachers in rural areas and underscored the
need to consider the rural context (Howley and Howley 2004; Sandholtz and
Ringstaff 2013). However, rural teacher professional development literature is
relatively sparse: A review of rural educational research showed that the percentage
of studies dealing with teacher preparation is around 20 % (Cicchinelli 2011).
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1.2 Coaching

Development of coaching models can be traced to the work of Joyce and Showers
(1982), which became highly salient with the enactment of No Child Left Behind
(NCLB) legislation. One key piece of NCLB was creating the Reading First
Initiative in which coaching was suggested “as a viable way to provide sustained
and effective PD support to teachers” (Denton and Hasbrouck 2009, p. 153).
Further NCLB provisions created thousands of reading coaching positions by
mandating that each Reading First school be served by a reading coach. This influx
of coaches into the schools was the start of a next generation of teacher PD, and
coaching was rapidly extended into mathematics. Unfortunately, this onset of
coaching was not accompanied by empirical research on coaching effectiveness and
its impact on students. The research base on coaching remains limited and often
focuses on descriptive and case study approaches and reported best practices
(Borman and Feger 2006; Cornett and Knight 2009). Recently, however, a few
empirical studies in literacy and mathematics coaching have been conducted doc-
umenting impacts beyond teacher improvement to student achievement (Allen et al.
2011; Campbell and Malkus 2011; Lockwood et al. 2010; Powell et al. 2010).
Science coaching studies are also showing the potential of coaching in helping
teachers understand inquiry-based teaching practices (Lotter et al. 2013), in pro-
ducing higher student science achievement compared to a control group (Vogt and
Rogalla 2009), and in improving student achievement through a focus on teacher—
student interactions (Allen et al. 2011).

Most of the research with instructional coaching has involved a site-based,
face-to-face format. However, the limited research using technology-delivered
coaching (Denton et al. 2007; Pianta et al. 2008; Rock et al. 2009) has shown
promising results. Such coaching can replicate functions in a face-to-face format,
while providing flexibility in scheduling and eliminating the costly need for coaches
to travel from school to school. Similarly, the use of technology can allow rural
teachers ongoing and flexible access to coaching in their home or school, without
the need to travel.

1.3 Science Inquiry

The CSI PD program used the instructional approach of guided inquiry pedagogy.
Guided scientific inquiry has been shown as effective in promoting student
achievement (Lynch et al. 2005; Vandosdall et al. 2007; Wilson et al. 2010). The
guided inquiry approach infuses instruction of scientific inquiry knowledge and
skills with science content (e.g., physical, life, and earth science) and is aligned with
the science and engineering practices presented in the Next Generation Science
Standards (NGSS 2013). Typical science instructional practice generally involves
teachers presenting science concepts and content through lecture, followed by
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reinforcing that content by having students confirm the information (e.g., confir-
matory labs) (Hudson et al. 2002; Weiss et al. 2003). In contrast, the CSI PD used a
guided scientific inquiry approach that is student centered, driven by student data
collection and analysis, and leads to formulation of an underlying science concept
or principle. It is also teacher facilitated, requiring extensive use of teacher ques-
tioning and scaffolding to guide students to greater understanding of science con-
cepts, content, and process skills (i.e., inquiry).

2 Method

The project involved a randomized control trial aimed at addressing the following
research question: What is the impact of professional development on guided sci-
entific inquiry with follow-up coaching (treatment) versus no professional devel-
opment (control) on teacher classroom practice and student inquiry skills? The
evaluation component involved feedback from treatment teachers after they had
received coaching and delivered their science inquiry unit.

2.1 Participants

There were 119 rural science teachers from 109 schools in Nebraska and Iowa
participating in the CSI project (82 treatment and 37 control teachers). The gender
split was 70 % female and 30 % male. The average teacher’s age was 42 years
(SD = 11.02); average teaching experience was 14 years (SD = 9.49); and 50 % of
the teachers had a master’s degree. Twenty-eight percent of the teachers taught in
schools that served elementary, middle and high school students, and 92 % of the
teacher participants taught multiple grades and science courses, with 75 % teaching
biology and 71 % teaching physical science. Students of these teachers comprised
the student study sample. There were 1640 students involved in this study, split
approximately equally between middle (48 %) and high school (52 %); approxi-
mately 49 % were male and 51 % were female. In terms of ethnicity, 83 % were
White (non-Latino), followed by Hispanic/Latino (8 %), and Multi-Racial (3 %).
The rest were divided among Asian/Pacific Islander, Native American and
Black/African-American.

2.2 CSI Professional Development Intervention

The CSI PD intervention consisted of an intensive 8-day summer institute for
teachers (over two consecutive weeks) followed by 8—12 e-coaching sessions in the
school year immediately following participation in the summer institute. These
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e-coaching sessions were delivered outside the classroom instruction time across a
6- to 8-week period during the school year while the teachers implemented a
science unit using the CSI guided science instructional approach. Extensive
coaching protocols for the coaches and the teachers were developed by the project
researchers and utilized during the coaching sessions.

The summer institute, led by project researchers and coaches, aimed to promote
knowledge and skills through use of content instruction through evidence-based
practices including modeling and video examples by content experts and coaches,
teacher practice of new skills, and feedback provided to teachers by content experts,
including coaches. During the summer institute, project coaches and science edu-
cators introduced teachers to guided scientific inquiry by modeling inquiry lessons
in which fellow teacher participants served as “students.” Group discussion fol-
lowed modeling to clarify concerns or questions. Teachers were also given sample
middle and high school inquiry unit lessons spanning 6-8 weeks in life science,
physical science, earth science, and chemistry as instructional models to be
implemented in their classrooms during the following school year.

At the end of week one of the summer institute, teachers identified a sample
lesson and prepared to present in week two of the summer institute. This presen-
tation in week two gave teachers an opportunity to practice implementing a science
lesson using the CSI guided science inquiry instructional approach and receive
feedback from coaches and peers, and to see other teachers’ lesson implementation,
experiencing additional lessons. Time was allotted for teachers to practice using the
technology (e.g., using GoPro cameras to record their lessons, sharing videos and
documents with their coaches via Dropbox, and practice coaching sessions in
WebEx). We interspersed discussions and exercises about teaching science con-
cepts using a guided inquiry approach, instructional strategies for posing various
types and levels of questions to students, and scaffolding student knowledge and
skill acquisition. Live modeling and video examples of classroom teaching using
the guided scientific inquiry instructional method were used throughout.

The instructional coaching involved bi-directional discussion and feedback
based on video-recorded classroom lesson implementation. The e-coaching aimed
to support teacher transfer of knowledge and skills gained in the summer institute to
classroom practice. The coaching sessions were scheduled around the teacher’s
schedule and were delivered synchronously, one-on-one, for about 45 min to an
hour approximately two times per week. Coaches followed a clear protocol that
included the following: (a) positive feedback from the coach on the teacher
strategies that led to desirable student outcomes; (b) detailed discussion of the
lesson including sharing time-stamped video clips to show what worked well and/or
needed improvement; (c) exchange of ideas about strategies to address areas for
improvement; and (d) planning for the next video-recorded instructional classroom
period. The teacher then implemented the plans developed during the coaching
session. The cycle was repeated until the formal coaching sessions were mutually
terminated by the teacher and coach (typically after 8-10 sessions). While the
teacher—coach interaction was focused during the 6-8 week period, the coach
typically had periodic additional phone and e-mail contact with the teacher prior to
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Fig. 1 Technology-supported coaching and research process

and following the coaching process. Coach skills building also was enhanced by
weekly CSI team meetings including the coaches and research team members.

Figure 1 shows the technology-supported coaching system used in the CSI
project. Teachers and coaches prepared for the e-coaching sessions by indepen-
dently reviewing the video-recorded classroom period prior to each scheduled
coaching session and completing preparation sections of the teacher or coach form
of the coaching session protocols. The project technology was used for multiple
purposes:

(1) To video-record classroom lesson implementation for review by coaches,
teachers and data coders (to assess the quality and quantity of classroom
guided inquiry instruction);

(2) To deliver video files from teachers to coaches and data coders;

(3) To connect teachers and coaches for the synchronous coaching sessions; and

(4) To video-record the e-coaching sessions for review by coaches (for
self-reflection of coaching skills) and data coders (to assess the fidelity of the
coaching sessions in the form of adherence to the coaching protocols)

Each of the steps in the process is discussed below, detailing the technology used
to support the process.
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Teacher recording of class instruction. Teachers were responsible for making
digital recordings of their classroom instruction using GoPro cameras. These
cameras worked remarkably well in our classroom settings. Their small size (22"
wide X 14" high X 1" deep) made them inconspicuous in the classroom; they were
clearly not as intrusive as the physical presence of an external observer in the
classroom. Developed originally for adventure or sports use, the GoPro cameras
were rugged and virtually indestructible. A 178-degree wide-angle lens allowed
video capture of an entire classroom. The cameras were simple to use, described by
one teacher as “very good little devices, very dependable and easy to use.” Most
teachers found it easy to offload videos by either removing the storage card (holding
32 GB or about 10 h of video) or connecting to a USB port on their computer. The
cameras were relatively inexpensive (around $250 apiece) and did not require the
extra expense of a tripod.

Although the GoPro has a built-in microphone, we opted to microphone the
teachers using Azden wireless lavalier microphones (approximately $150 apiece)
because hearing teacher comments and instructional delivery was critical to our
study outcomes. We found that the GoPro microphone seemed to capture almost
every sound in the classroom, making isolation of the teacher difficult. The Azden
microphones allowed us to capture the teacher audio, but only pick up voices of
students who were in immediate range of the teacher. They were easy to use and
portable. Some of the science teacher participants used them outside (i.e., when the
class activity took place outside the classroom) with good success. We experienced
minimal hardware failures with the wireless microphones.

Teacher review of video and transfer of video files to coaches. Once the
recordings were made, teachers were responsible for uploading the files to their
computer for their own review and for transfer to Dropbox. Dropbox allowed
sharing of large files providing access to video from multiple computers from any
geographic location. In order to meet the Dropbox storage limitations, the video
files were copied to CSI servers and removed from the teachers’ shared Dropbox
folders by project developed software scripts. The time to transfer video files (about
3 GB) was as little as 10 min and as long as 2 days, and the discrepancy seemed
related to the time of day, distance between the teacher’s geographic location and
the university, and bandwidth allocations set by local and regional network
administrators.

Coaching sessions. The coaching sessions were conducted using WebEx, a
web-based videoconferencing application. WebEx was chosen because of its sup-
port for two-way video and audio interaction, its ability to record coaching sessions
and the capability to play back video examples of the classroom instruction during
the coaching sessions for joint discussion by the coach and teacher. It also had the
ability for the presenter and attendee to share documents and their desktop which
greatly facilitated troubleshooting problems experienced by the teacher during the
coaching session. WebEx was easily integrated into electronic calendars and pro-
vided easy access for teachers to the coaching sessions by simply clicking on a hot
link that was embedded in an e-mail sent when the e-coaching session was
scheduled and again when the session was initiated by the coach. The disadvantages
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of WebEx included the need to install software to view recorded sessions recorded
in a proprietary WebEx format (.arf). At the time, the sharing of video was not
supported for mobile devices (i.e., iPad, iPhone, Android) but compatibility issues
have been addressed in subsequent software versions.

Video-based data collection. The use of video offered several advantages over
in-person observational coding. A classroom environment is complex, with teacher
instructional strategies changing throughout the instructional process while eliciting
differing reactions from individual students. Coders were able to stop and review
sections to verify the presence or absence of certain behaviors, helping to insure the
accuracy of their data. Use of videos also eliminated the need for coders to travel to
individual sites, resulting in tremendous travel savings of time, money and other
resources (e.g., university or other rental cars). Our system also had the advantage
that coders did not have to be on campus to view the files and complete online
coding. Through the use of external hard drives containing the video files, coders
were able to complete the coding anywhere they had access to a computer and the
internet for entering coding online.

We also recorded the coaching sessions for coding coach fidelity to the estab-
lished coaching protocols. Fidelity of coaching implementation was critical to
assure that the coaching was being delivered as the developers intended and that
there were not wide variations in the coaching process among individual coaches.

2.3 Teacher Instrumentation

Because the project focused on translation of guided inquiry skills into classroom
instruction, we used three classroom observation instruments to assess teacher
instructional practice (teacher dependent variable). Each instrument had its own
purpose and set of behavioral indicators and was completed by independent coders
blind to condition. To adhere to appropriate research practices, 25 % of our videos
were coded by two raters to ensure appropriate inter-rater reliability. To ensure
agreement between coders and to contribute to ongoing adherence to coding cri-
teria, raters discussed and resolved any coding disagreements. Resulting Kappas for
the three instruments ranged from 0.85 to 0.97.

Teacher Inquiry Rubric (TIR; Nugent et al. 2012, 2013) is a rubric assessing
teacher proficiency in guiding students to develop skills in science questioning,
investigating, explaining, collecting data, and communicating as specified in the
standards. The culminating score is an overall, holistic rating reflecting the coder’s
assessment of the teachers’ inquiry skills and practice. The instrument was designed
with a 4-point scale, with a rating of 1 or 2 deemed “not proficient” and 3 and 4 as
“proficient.” “Not proficient” ratings indicated that teachers showed no evidence of
promoting student acquisition of the skills or they instructed with a teacher-centered
approach which precluded student practice and demonstration of the skills.
“Proficient” ratings reflected teachers’ use of guiding questions, experiences, and
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feedback to help students differentiate between examples and non-examples of the
skill and ultimately to successfully perform inquiry.

EQUIP (Marshall et al. 2009) is a rubric assessing quality of inquiry instruction
around four constructs: instruction, curriculum, assessment, and discourse.
Although the rubric contains four levels for each of the constructs, as well as an
overall score, we recoded the levels into “not proficient” (levels 1 and 2) and
“proficient” (levels 3 and 4) to correspond to the TIR ratings.

The Partial Interval Classroom Inquiry Observation System-Teacher Version
(PICI-T; Kunz et al. 2010; Nugent et al. 2013) uses a partial interval recording
procedure (Cooper 1987) to code teacher instructional practices in the classroom
that provide opportunities for students to engage in inquiry as aligned with the CSI
conception of guided inquiry instruction (labeled as “inquiry”) or that do not
promote opportunities for student inquiry engagement (labeled as “non-inquiry”).
Teaching sessions were divided into 15-s intervals. Coders coded each interval for
whether the teacher was teaching with the “CSI guided inquiry approach” or a
“non-inquiry approach.” Percentages were calculated for each coded teaching
session to identify the amount of class time in which the teachers engaged in
“inquiry-based” or “non-inquiry-based” instructional practices.

Each of the teacher observation instruments focused on a different set of inquiry
outcomes at a different resolution. For example, the TIR was content-based,
focusing specifically on teacher abilities to promote specific student inquiry skills
(such as questioning or investigating). EQUIP was based on key instructional
constructs (such as assessment and classroom discourse), and the PICI-T provided
an assessment of whether the teacher was presenting inquiry-based instruction.

Teacher evaluation results were obtained from a brief questionnaire that probed
their assessment of key components of the coaching process (i.e., feedback,
schedule, promotion of teacher self-reflection and improvement of instructional
practices), as well as the technology. Questions utilized a 5-point Likert scale from
1 (Strongly Disagree) to 5 (Strongly Agree). Two open-ended questions asked for
feedback about what teachers found particularly helpful about the coaching process
and any recommendations they had for improvement.

2.4 Student Instrumentation

Just as we were focused on teacher classroom practice, we were also focused on
student performance of inquiry skills, as well as their inquiry engagement (student
dependent variables), which were assessed using two instruments:

Student Inquiry Rubric (Anthony and Person-Pandil 2001) was similar to the
TIR in that it involved an overall rating of each student’s inquiry abilities, and
included indicators in the areas of questioning, investigating, collecting data,
explaining, and communicating results. The instrument was adapted from a rubric
created by Nebraska’s Educational Service Unit #3 serving the Omaha area and was
completed by the feacher for each student. As with the TIR, the 4-point scale was
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recoded into two categories, “proficient” or “not proficient.” Non-proficient ratings
indicated that the student was not able to perform the skill or performed the skill
with some omissions or flaws. Proficient ratings indicated that the student could
perform the skill successfully.

The Partial Interval Classroom Inquiry Observation System-Student Version
(PICI-S; Kunz et al. 2010; Nugent et al. 2013), a direct classroom observation
instrument, is a companion to the PICI-T (see description above). The PICI-S also
uses a partial interval recording procedure (Cooper 1987) and generates an estimate
of student inquiry engagement for the whole class based on rotational observation
of individual students. One student is selected at random to observe and code
behavior for four consecutive 15-s intervals (1 min). The observer randomly selects
another student until all students are included. The instrument was used to code
student behavior as “inquiry engaged” or “not inquiry engaged” based on whether
they were on task (e.g., Austin and Soeda 2008; Haley et al. 2010; Kern and Dunlap
1994; Morrison et al. 2002; Northup et al. 1999; Ridgway et al. 2003) during an
interval in which the teacher was coded as delivering an inquiry instructional
practice.

2.5 Research/Evaluation Design and Data Analysis

The research utilized a randomized controlled design involving a treatment and
control group. Because of the binary coding of the outcome variables, we used
logistic regression to predict the probability of the treatment and control group
being classified as proficient (TIR, EQUIP, SIR), presenting inquiry (PICI-T), or
inquiry engaged (PICI-S-IE). The evaluation design focused on teacher evaluation
of the coaching, using descriptive analysis.

3 Results

3.1 Teacher Research Results

Logistic regression analysis was employed to predict the probability that a partic-
ipant would be rated as proficient in inquiry instruction as measured by the TIR and
EQUIP study instruments. The predictor variable was the participant’s condition
assignment (0 = treatment, 1 = control).

Results of the logistic regression showed that condition assignment (treatment or
control) was a valid predictor of inquiry proficiency performance for both teachers
and students. Results from all three of the teacher observation measures showed that
a high percentage of treatment participants were in the proficiency group.
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Table 1 Frequencies of observed and predicted values for TIR and EQUIP models

Observed Predicted
Not proficient Proficient ‘ Percentage correct
TIR
Not proficient 46 19 70.8
Proficient 7 39 84.8
Overall percentage 76.6
EQUIP
Not proficient 45 10 81.8
Proficient 8 48 85.7
Overall percentage 83.8

Note The cut value is 0.5

TIR. The model for TIR was able to correctly classify 71 % of those teachers
who were rated “not proficient” in inquiry instruction and 85 % of those who were
rated “proficient,” for an overall success rate of 77 % (see Table 1). The odds of
being rated as proficient in inquiry instruction for the treatment group were 2.05,
and the odds for the control group were 0.15 (see Table 2). Overall, the model
predicts that the odds of being rated as “proficient” in inquiry instruction are 14
times (2.05/.15) higher for participants in the treatment group than the control
group. Consequently, our model predicts that the probability of being rated as
“proficient” in inquiry instruction is 67 % for the treatment group and only 13 %
for the control group.

EQUIP. The model for EQUIP was able to correctly classify 86 % of those who
were rated “proficient” in inquiry instruction and 82 % of those who were rated
“not proficient,” for an overall success rate of 84 % (see Table 1). The odds of
being rated as proficient in inquiry instruction for the treatment group were 4.80,
and the odds for the control group were 0.18 (see Table 2). Overall, the model
predicts that the odds of being rated as “proficient” in inquiry instruction are

Table 2 Logistic regression results predicting proficiency in inquiry instruction from group for
TIR and EQUIP (N = 111 teachers)

B SE |Wald |Sig |Exp (B) |Probability |R> |y’ df
TIR 0.28 | 35.87** |1
Treatment 0.72 10.28 | 6.61 |0.010 |2.05 0.67
Control —1.88 0.15 0.13
Group difference | —2.60 |0.49 |27.87 |0.000 |0.07
EQUIP 0.39 | 55.57** |1
Treatment 1.57 1035 |20.36 |0.000 |4.80 0.83
Control -1.73 0.018 0.15
Group difference | —3.30 |0.52 |40.52 |0.000 |0.04

Note **p < 0.001
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Table 3 Summary of simple regression analysis for PICI-T (N = 111 teachers)

Variable B SE (B) Beta t 95 % C.L

Lower Upper
Constant 0.69 0.03 21.44%* 0.62 0.75
Group —0.46 0.05 —-0.69 —9.97** —-0.55 —-0.37

Note R* = 0.69; **p < 0.001

27 times (4.80/.18) higher for teacher participants in the treatment group than the
control group. Consequently, our model predicts that the probability of being rated
“proficient” in inquiry instruction is 83 % for the treatment group and only 15 %
for the control group (see Table 2).

PICI-T: Teacher inquiry instruction. A simple regression analysis was con-
ducted to evaluate how well the group assignment (e.g., treatment or control)
predicted percent of the teacher inquiry instruction. Teacher inquiry instruction in
classrooms ranged from 0 to 100 % (M =47 %; SD = 34 %). Teacher inquiry
instruction averaged 69 % (SD = 22 %) in the treatment classrooms and only 23 %
(SD = 27 %) in the control classrooms. There was a significant difference between
groups such that treatment teachers had on average 46 % more inquiry instruction
in a classroom (t = —9.97, p < 0.001) compared to the control group (see Table 3).

The consistent results across the three teacher measures provide triangulated
evidence of the effectiveness of the CSI professional development, including the
summer institute and the follow-up coaching, which is further substantiated by the
student impact results.

3.2 Student Research Results

SIR. Logistic regression analysis with the hierarchical linear modeling was con-
ducted to evaluate how well the group assignment (e.g., treatment or control)
predicted probability that a student would be rated as proficient in inquiry skills as
reported by a teacher. The odds of being rated as proficient in inquiry skills for
students in the treatment group were 3.11, and the odds for the control group were
2.05 (see Table 4). Overall, the model predicts that the odds of being rated as
“proficient” in inquiry skills are 1.5 times higher (3.11/2.05) for student participants
in the treatment group than the control group. Consequently, our model predicts
that the probability of being rated “proficient” in inquiry skills is 76 % for students
in the treatment group and only 67 % for students in the control group (see
Table 4).

PICI-S: Student inquiry engagement. A simple regression analysis was con-
ducted to evaluate how well the group assignment (e.g., treatment or control)
predicted percent of student inquiry engagement in a classroom. Student inquiry
engagement in classrooms ranged from 0 to 99 % (M =45 %; SD = 32 %).
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Table 4 Logistic regression results predicting proficiency in inquiry skills from group and school
assignment for SIR (N = 1490 students)

‘B |[SE®) |Exp(B) |Probability |df |F value |Sig.
Fixed effects
Treatment 1.13 025 3.11 0.76
Control 0.72 2.05 0.67
Group difference -0.42 |0.37 1490 |7.55 0.01
MiddleHigh 0.59 |0.36 1490 |1.36 0.24
Group X MiddleHigh |—-0.58 |0.51 1490 |1.29 0.26
Random effects
Intercept | 1.21 ‘ 0.26 ‘ | | |

Note MiddleHigh = School Assignment (Middle or High School)

Table 5 Summary of simple regression analysis for students’ inquiry engagement (N = 111
classrooms)

Variable B SE (B) Beta t 95 % C.I. for B
Lower Upper

Constant 1.08 0.07 15.26%* 0.94 1.23

Group —0.43 0.05 —-0.67 —9.50%* —-0.52 —-0.34

Note R* = 0.45; **p < 0.001

Student inquiry engagement averaged 65 % (SD = 22 %) in the treatment class-
rooms and only 22 % (SD = 26 %) in the control classrooms. There was a sig-
nificant difference between groups such that students in the treatment group had on
average 43 % more inquiry engagement in a classroom (t = —9.50, p < 0.001)
compared to the control group (see Table 5).

3.3 Evaluation Results

Evaluation results from both quantitative and qualitative responses showed that
teachers responded positively to the coaching. The overall rating of coaching was
4.87 on the 5-point scale. Teachers also reported that the coaching improved their
teaching (M = 4.56, SD = 0.53). One teacher summed up the coaching process by
reporting, “I believe that coaching was the essential link that had been missing from
all of my previous training/workshops. Instead for a 1 day/week workshop, it
continued the process through the year and more importantly in my classroom. It
allowed me to see what I was doing well and what needed to be improved in a very
concrete way.” Another commented, “I wish I had a coach every day!” Teachers
also reported that the technology was easy to use (M = 4.30 on a 5-point scale;
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SD =0.77), and that reviewing the videos of their teaching was valuable
M =4.35, SD = 0.71) and that it encouraged them to self-reflect on their teaching
(M = 4.66, SD = 0.60). Open-ended comments from the teachers also emphasized
the impact of coaching. One teacher compared coaching to more traditional forms
of professional development such as workshops, “We stuck with it [coaching] long
enough for me to feel like I really made a change in my teaching. It wasn’t just a
one-time and done.” Another commented on student impacts, “I found that once I
got on the right track that the students’ response and learning to the material far
outweighed traditional methods of learning for most students.” Another added, “My
coach really helped me take my inquiry teaching up a level so the students were
designing experiments without me dictating what to do. I would have never gotten
to the level I am at without the coaching.”

4 Discussion

CSI as a science inquiry PD intervention was grounded in research-based practices
and utilized a technology-based solution to provide needed job-embedded profes-
sional development to rural teachers. It (a) embodied many critical evidence-based
PD elements identified in the literature as high quality (e.g., modeling and practice
with guided feedback); (b) focused on a teaching approach that is not prevalent in
science classrooms (inquiry) and one that teachers are historically not successful in
implementing; (c) included inquiry content knowledge, skills, and pedagogy
grounded in solid research; (d) used instruction in both the summer institute and the
coaching sessions that modeled the guided scientific inquiry approach; and (e) in-
cluded needed follow-up support in the form of coaching to help teachers transfer
knowledge to classroom practice. Results from both the research and evaluation
substantiate teacher acceptance of the professional development including
e-coaching and its positive impacts on their instructional practice. While there is
considerable evidence that instruction delivered through various forms of tech-
nology (e.g., two-way video/audio, web-based) is effective (Russell 2001), most of
the research has occurred within the framework of student-based instruction, not
within the context of teacher professional development. This project provides
evidence that technology-delivered coaching provides an efficient means of pro-
viding ongoing professional development to teachers, resulting in positive changes
in teacher instructional practice and resulting positive impacts on students. The
results revealed that treatment teachers were more likely than control teachers to be
rated as “proficient” in inquiry on two different inquiry observation instruments.
Analyses comparing the percent of inquiry instruction delivered by treatment versus
control teachers showed a significantly higher percentage for the treatment teachers.
Students of teachers who participated in the CSI professional development were
also more likely to reach the proficient level in performing inquiry compared to the
students of teachers in the control condition. Similarly, treatment group students
were engaged in the instruction a higher percentage of the time than control
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students. Limitations to these results must be noted, however. Because the study
relied on descriptive and correlational/probability analyses, causal inferences can-
not be drawn.

Technology was a key feature in delivering the coaching to rural teachers. Simply
stated, the teachers who received coaching in this project could not have received the
same level of coach support without the technology delivery. The travel expenses
would have been prohibitive, and the travel logistics impossible for our four coaches
to travel to each individual site twice a week. This technology-supported coaching
process exhibited the same “anywhere, anytime” advantages as any distance edu-
cation or online professional development course could provide. Our rural teachers
were able to receive ongoing professional development regardless of their location.
Similarly, our four coaches could conduct their coaching sessions from anywhere—
the office, their home, or place of travel. The system also provided tremendous
flexibility. Teachers could review the video of their classroom session at their
convenience to prepare for the coaching session. Teachers and coaches were able to
schedule coaching sessions at available times for both the teacher and coach,
including weekends, early mornings, and late evenings. While this required flexi-
bility in working hours for the coach, it was critical to meet time constraints of rural
teachers, most of whom were also involved in supporting numerous student
extracurricular activities and had limited time during the school day.

We also found the “distant” aspect of our project and technology was viewed as
an advantage because coaches were not physically located in the building and were
not viewed as being directly connected with the local school administration. The
physical separation between coach and teacher created a level of trust between the
coach and teacher, who did not view the coach as an “evaluator” but instead as
someone dedicated to improving their classroom instruction. As one teacher
commented, it was great “just having an observer that wasn’t ‘evaluating’ the
teaching, I felt like she [coach] acted as a mentor, not like when administrators
observe.”

The use of videos for teacher review of their own instruction emerged as an
important aspect of the project and supports other research underscoring its
importance in impacting teacher change (Collett 2012; McConnell et al. 2008). As
one teacher described the process, “I expected the coaching to be more evaluative,
and it was much more reflection.” After teachers got over the initial reality of
watching themselves on a video recording, they began focusing on the teaching
process, noting their teaching behaviors that positively impacted student perfor-
mance outcomes. Critical to this process was the sharing of video clips during the
coaching sessions, illustrating positives as well as targeted areas for change.
Teachers commented that “the best part of the coaching process for me was being
able to watch and reflect on my own process. It was very encouraging after a lesson
that I thought was a disaster to see the good that came from it and have my coach
point out positives throughout the lesson as well as helping me to improve for the
next time.” Teachers also used videos to observe students they did not typically
notice or were not on their radar. The videos could be viewed multiple times with
the ability to easily stop and repeat a section in order to fully observe behaviors of
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individual students and see how their instructional strategy was positively or
negatively impacting particular students. A teacher reported that watching selected
clips of her teaching during the coaching session was the most valuable part: “There
were many times I said something at the moment but didn’t realize what its impact
was for the students.” Another advantage of the videos was that they provided a
video portfolio or archive of teaching, providing permanent documentation to share
with administrators or possibly for national board certification. Further evidence
that teachers were valuing the opportunity to record and review their lessons came
from the fact that we received numerous requests from both teachers and admin-
istrators to purchase the cameras and microphones for local use after study par-
ticipation had ended.

4.1 Challenges of Technology for Coaching and Research

Despite the advantages of e-coaching, we encountered some bumps in the road.
Although the technology was generally reliable, we experienced periodic, unpre-
dictable failures of the GoPro cameras, as well as unexpected outages of Dropbox
and WebEx. We also found that our teachers had more experience using learning
management systems and polycom videoconferencing than web-based videocon-
ferencing. To help teachers get up to speed on project-specific applications and
processes, teachers were encouraged to bring their own laptop computers to the
summer institute where they had the opportunity to practice on their own computer
systems. Teachers installed and utilized the necessary applications (Dropbox,
WebEx, and GoPro cameras) during the PD in the same way they would need to
when they returned to their classrooms. From the first year of the study we learned
that having teachers watch the process of setting up the GoPro camera and
microphone, connecting the camera to their computer, downloading videos to their
computer, copying them to the shared Dropbox folder, and connecting to a WebEx
meeting was ineffective for promoting teacher success on their own. Likewise,
step-by-step tutorials were also problematic as the actual steps and screens changed
with updates to the applications. Teachers needed to experience these steps
first-hand, on their own devices, to more fully understand “how to do it” in their
own classrooms.

Despite these efforts there still remained a steep learning curve at the outset of
implementation for some teachers. Some did not realize that they had to have a
webcam and microphone for their desktop computer to participate in WebEx ses-
sions. Other problems involved moving the video to Dropbox and connecting the
camera to the computer. We also ran into unexpected problems such as teachers
closing their laptop during the uploading of videos to Dropbox, resulting in the
computer going to sleep and disrupting the file transfer. The teachers were also
unable to see what was being recorded without an additional purchase of an LCD
screen, and it was very easy to accidentally select the “still” instead of “video”
mode. In such cases, a series of still pictures was recorded instead of video of the
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lesson. Working with teachers required ongoing technology troubleshooting by our
coaches, our project manager, regional service units, and local school personnel.
The troubleshooting sometimes included backup plans such as using the chat fea-
ture in WebEXx to type in instructions or communicate during a coaching session or
connecting by phone. School issues included school firewalls and administrators’
blocking installation of the Dropbox and/or WebEx software or blocking access to
the Dropbox or WebEx sites. These issues occurred both at the regional and local
levels. Unfortunately, we also found that rural schools often do not have adequate
technology support for local troubleshooting.

We estimate we are storing approximately 1000 videos at roughly 3 GB per
video (7 TB total) from the CSI project. The sheer number of videos and amount of
data collected for this project presented unique problems. Coding nearly 1000
videos using three observational instruments was a laborious, time-consuming
process. Our coders required approximately 2-3 h per video (approximately 40—
50 min of classroom instruction equivalent to one class period) to code using all
instruments. In addition, to adhere to appropriate research practices, 25 % of our
videos were coded by two raters to insure appropriate inter-rater reliability. This
practice obviously increased the number of times individual videos were reviewed
and scored.

While these challenges discussed above focused on hardware and technology
use issues, we also faced Institutional Review Board (IRB) challenges. Although
Dropbox was approved by our Institutional Review Board as providing the nec-
essary data security, IRB confidentiality requirements presented unique challenges
in video recording classroom instruction. Specifically, we were required to provide
parental notification letters for the schools to provide to each family that we would
be video-recording classroom instruction as part of this research study and to
outline a process for parents to request that their student’s data not be included in
the aggregated student classroom data. One school district had their attorney create
an additional parental notification that further explained the parents’ options to have
their student’s data removed from any data analysis as well as providing a district
level contact to opt-out of study participation.

4.2 Future Directions

Results from direct observation of classroom practice showed that teachers who
participated in the CSI intervention were more proficient in inquiry teaching
practice compared to a “business as usual” control condition. While these results are
encouraging, they do not address critical questions regarding the unique and
combined effects of the two PD components—summer institute and follow-up
coaching—nor do they provide insight into the underlying elements for coaching
effectiveness. Because coaching is typically included with other forms of PD
support (e.g., teacher in-service), understanding its unique effects is lacking.
Systematic, rigorous research is necessary to discern the unique impact of
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instructional coaching and to identify the underlying mechanisms of coaching that
promote positive outcomes for both teachers and students. Research is needed to
determine whether there is a value-added effect of coaching when the coupled with
a summer institute. Research is also needed to dig deeper into why or how coaching
leads to outcomes. Only with an understanding of the underlying workings of
coaching will we be able to design, implement and scale up appropriate interven-
tions to meet diverse needs of rural science teachers and their students.

As always, availability and capabilities of technological resources changed over
the course of the project. As a result, some of the tools we utilized will likely
change in future project iterations. The advancement of cloud-based applications
such as Google Drive has made it a viable option for replacing Dropbox and
WebEx. The large size of the Google Drive (30 GB) as well as the integrative
nature of the Google Apps [or Google Apps for Education (GAFE)] allow for the
same anywhere, anytime access in a single location at no additional cost. For
example, Google Docs would allow for joint modification of key coaching docu-
mentation such as lesson planning and observational notes. These documents easily
track changes by contributor and can be linked to Google Forms which integrate
information into a database/spreadsheet format for storage or easy export for further
analysis. Google Hangouts, another feature of Google Apps, allows for recorded
web conferencing similar to WebEx for no cost and across multiple mobile and
desktop platforms. Google Drive would also allow for nearly immediate file sharing
between teacher and coach to reduce the lag time between classroom video
recording and subsequent coaching feedback. Perhaps the greatest advantage to
utilizing Google Apps would include the accessibility for the teachers and the
familiarity with its operations. We estimate that approximately one fourth to one
third of our teachers are currently using some portion of Google Apps. This teacher
familiarity could reduce the learning curve for the technology while increasing
efficiency with an all-in-one suite. Many schools have not only opened up network
access to Google Apps, but actually encouraged its usage by teachers thus mini-
mizing the need for special access for study related processes. Given that teachers
are already using this technology, expanding teacher networking through Google
would appear to be a promising next step.
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Accelerating the Mathematical
Development of Young Navajo Children

Mark Sorensen and Derek Price

Abstract We describe a fulfilling 7-year relationship between educational practice
and program evaluation at the STAR School, an Arizona public charter dedicated to
providing excellent education for Navajo children in a rural, impoverished area.
Previous literature had empirically identified Pre/K math and language skills as
predictors of future school success. Therefore, a Montessori-based curriculum with
trained teachers was implemented. It provided high quality preschool math education
that was congruent with Navajo cultural values. Program evaluation and educators’
insights comprised a long-term collaboration that guided annual improvement of the
program. Children’s data on growth in math, language, and social development are
summarized for the most recent 3 years of the program, as are parental assessments of
the school. Results indicate that this program has been highly successful with Pre and
K students. They entered more than a year behind, on average, in math concepts and
language. By the end of their Pre/K experience virtually all of the children were at or
above grade level in math. We believe that our work underscores the value of creating
long-term collaborative relationships between rural educators who are implementing
promising educational practices and dedicated researchers who can offer beneficial
empirical and theoretical perspectives.
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1 Introduction

Children’s mathematical knowledge is important for their academic and life suc-
cess. Children from disadvantaged minority backgrounds are particularly at risk for
math failure. Research has shown that math skills in early elementary school
strongly predict high school math abilities (Siegler et al. 2014). In addition,
mathematics skills at the end of kindergarten even predict socio-economic status in
mid-life (Ritchie and Bates 2013). This is equally true for girls and boys and across
social classes (Duncan et al. 2007). The relationship between early and late math
knowledge is roughly twice as great as between early and later reading abilities.
Early success in math is critical: “Children from low-income backgrounds enter
school with much less mathematical knowledge than their more affluent peers.
These early deficits have long-term consequences; children who fall behind early in
math generally stay behind” (Siegler 2009).

The chances of falling behind are especially great for impoverished rural children
for whom isolation and cumulative risks loom large by age 3. Recent large-scale
studies of representative samples of children in American rural families identify risks
in multiple developmental and academic domains. The domains emerge by age 3
(Vernon-Feagans and Cox 2013) and include: executive functioning (e.g., system-
atic exploration), behavioral competence (e.g., resisting impulses), and language
acquisition (e.g., receptive vocabulary). The profoundly rural domestic settings for
Navajo children put them at risk for fewer educational materials, lower academic
expectations, and lower enrollment in preschool. The rural risks are amplified by the
poverty that is associated disproportionately with rural families. With respect to
specific academic domains, young rural children score lower on standardized math
and pre-reading measures than do suburban children (Miller and Votruba-Drzal
2013). The math score difference grows larger by eighth grade, and the math dis-
crepancies were further amplified for rural and Native American children, especially
in the western U.S. (Graham and Provost 2012).

Concerns about math education, specifically for Native American students, have
been expressed for more than 30 years (Bradley 1984). Recent research by the
National Assessment of Educational Progress (NAEP) indicates that while average
math scores for White, Black, Hispanic and Asian students were higher in 2007
than in all previous assessments, American Indian scores had not risen (NAEP
2007). Thus, programming is needed that will support math development for Native
American students. Programming within one charter school has been designed to
address these concerns. The Service To All Relations (STAR) School is a public
charter school located on the southwestern edge of the Navajo Nation in northern
Arizona and dedicated to providing excellent education to the Native American
children in the area. Ninety-nine percent of the students attending the STAR School
are Native American.

The specifics of the educational and economic situation facing Native American
children indicate that this is a rural population that is indeed at profound risk for
school problems. Navajo Nation Census data (2000) indicated that 47 % of the
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American Indian adults in the STAR School service area had never completed high
school; 31 % dropped out before completing the ninth grade. U.S. Census data (U.
S. Census Bureau 2000) indicated that 54.2 % of all American Indian families with
children in the STAR School service area were far below the poverty level. In 2014,
80 % of students enrolled at STAR qualified for free or reduced lunch.

However, for Native American communities such as ours, the educational
challenges created by high rates of poverty and low rates of successful schooling
are compounded by the lack of available resources in this remote rural setting. The
population density of the Navajo Nation chapters served by STAR School is six
people per square mile. Navajo communities throughout the Navajo Nation, which
is the largest land base of any Native American tribe (roughly equivalent to the size
of the state of South Carolina), average around 1500 people and are often more than
20 miles from each other. It takes 30 min for an ambulance to reach STAR School,
and much longer to reach the widely dispersed households. The nearest and largest
Navajo community, from which most of the students come, has a population of
1400 and has no public library, police station, fulltime health care clinic or even a
supermarket where fresh produce is available, and in the land surrounding the
center of the community, nearly 30 % of homes do not have running water or
electrical utilities provided (Navajo Nation Census 2000).

The students’ poverty and social isolation is multifaceted and profound. For
some STAR students there is no transportation beyond the school bus and no public
transportation is available. Ten percent of students live with elders, some of whom
speak no English. Children chop firewood and haul water. These contributing
factors of high levels of poverty, remote rural conditions, and low levels of school
education among their parents predict the students at STAR School to be at risk for
future success in school.

In this chapter we will present emerging evidence of successful ways for meeting
the educational needs for this group of students. We will provide (a) background on
the foundational concepts for early math learning, (b) description of the evolution of
the STAR School approach to supporting math development, and (c) qualitative and
quantitative results that emerged through a collaborative partnership between
empirical program evaluation and educational practice.

2 Teaching Math to Younger Children

Siegler (2009) and others have pointed out that a child’s math skill upon entering
school is a most powerful predictor of later reading and math success. Further,
children from low-income backgrounds enter school with much less mathematical
skill than children from higher income levels and these deficits are often difficult to
change (Ramani and Siegler 2011), even more difficult than in other academic
areas. Mathematics is a hierarchical domain; early foundational concepts are nec-
essary for later learning.
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Until recently, some early childhood education experts believed that direct
instruction of math in preschool was wrong-headed, recommending instead that
teachers create rich environments and take advantage of teaching opportunities as
they naturally arise in play. Recent research indicates, however, that preschoolers’
spontaneous interest in (and mastery of) math concepts can be nourished by
teachers’ initiatives, yielding richer math development across more children. The
sequence of learning math concepts is remarkably regular and teachable in early
childhood (Butterworth 2005; Spelke 2005). The National Association for the
Education of Young Children and other national organizations now recommend
organized math curricula for young children (Brenneman et al. 2011).

Children vary widely in their spontaneous focus on numbers (Hannula et al.
2005). Some children frequently notice numerical dimensions of their world while
others rarely do so, and most are somewhere in between. This is true for all groups
of children. To make the normative math transitions between 3 and 6 years of age,
children must notice and explore the mathematical dimensions in their environ-
ments. Their exploration will lead to insights about the next level of math com-
prehension. Young children at first are learning math in what seem to be very small
increments, but these actually are big hurdles for them. For example, moving from
being a “2-knower” (who can, for example, accurately hand you two grapes when
asked) to a “3-knower” to a “4-knower” are major accomplishments from about
2.5-4 years of age (Huang et al. 2010).

For all young children—but especially those with lower levels of spontaneous
focus—adults’ prompts to notice and discuss numbers, shape, and other math
dimensions greatly enhance the children’s math concepts. Children in households in
which the adults are overwhelmed with the necessities of getting through the day
are not as likely to get adult support in focusing on numbers or in learning the
names for math concepts. This puts many poor and rural children at higher risk of
falling behind. Specific intervention is needed to support skill development.

To be successful, programming must be developed in accordance with the
known capacities and interests of young children. Fortunately, it is both possible
and appropriate to teach math to preschool/kindergarten children (Ginsburg et al.
2008). As early as the preschool period, young children are interested and engaged
in mathematical concepts. Developmentally appropriate curricula are needed to
support and promote children’s math knowledge.

3 STAR School
3.1 Background of STAR

STAR School was created in 2001 as a charter school designed to bridge the
cultural gap in educating Navajo children (Sorensen, n.d.-a). STAR affirms and
employs Navajo cultural values and practices in bicultural academic, ethical, and



Accelerating the Mathematical Development of Young ... 149

social practices. Navajo culture and language are still very much alive in northern
Arizona, especially in the older generations. The complex interface of Navajo and
European American cultures that STAR students navigate daily includes the risks of
school failure, described above, but also implicitly provides rich educational
opportunities. STAR School’s intentionally hybrid academic culture integrates
Navajo and European American practices by building upon four core values. These
values are articulated as STAR’s “Four R’s”: relationships, respect, responsibility,
and reasoning which are the core values identified in traditional Navajo
Peacemaking (Sorensen, n.d.-b).

These values are nominally similar across the two cultures, but deeper analysis
reveals important cultural variations in the meaning of each term. For example,
relationships are central in each culture but traditional Navajo relationships revolve
around a complex matriarchal clan system that is hierarchical and obligatory, even
across what seem to European Americans to be distant familial relationships.
At STAR every child is related to many other children and often to staff members.
In Navajo society respect, or acknowledging the value in another, is shown to
everything in the natural world (Chisholm 1996) but especially to elders and is
expressed, at times, via quiet listening, gaze aversion, and conversational reticence.
Responsibility in Navajo society includes caring for clan elders, especially those
who live in remote rural areas and need help with firewood and water. Reason refers
in part to using observation and inference to identify problems and solve them,
especially problems that trouble relatives.

These core values resonate with some of the strongest aspects of Navajo culture,
particularly K’e, the concept of clanship and interrelatedness. Thus, when our
school staff emphasizes these values while interacting with community members
and when our students go home and practice these values, school is seen by parents
and grandparents as less of a cultural intrusion and more as a way of strengthening
children’s cultural identities while also strengthening their education.

STAR’s K-8 general approach did not, however, reliably lead to children’s
educational success during the first years of STAR’s existence. Instead, there were
problems with parental engagement and with children’s socialization into school
culture. Most of the children entering STAR’s kindergarten or first grade already
were far behind in mathematics and pre-literacy, and almost none of them spoke
Navajo, the most widely spoken indigenous language in North America (McCarty
2008). Moreover, the establishment of a pervasive and effective Four R’s school
culture was proving difficult because there was no systematic orientation or early
sustained teaching of the values and practices themselves. Five-year-old Navajo
children were long since immersed in U.S. popular culture via the mass media that
permeate (by satellite dish, cell phones, etc.) even remote rural Navajo households.
Entering students lacked the self-regulation skills necessary in the classroom. The
cultural catch-up gap for Navajo children entering the school at 5 or 6 years of age
thus was proving too broad to surmount while also teaching a kindergarten cur-
riculum. Kindergarteners themselves were not learning math or expanding their
vocabularies. Therefore, in 2005 STAR leaders created a preschool program
designed to address these problems.
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3.2 Preschool Program Development

STAR leadership created a preschool program especially tailored to STAR’s rural,
Navajo population. STAR kindergartners were at high risk for immediate educa-
tional problems. Before the preschool was created, 90 % of the American Indian
students entering kindergarten at STAR had no knowledge of letter names and no
knowledge of print concepts. Eighty-five percent of our entering kindergarten
students showed no ability to rthyme. These skills are considered to be standard
readiness requirements for children entering kindergarten. Classroom testing of
entering kindergarteners indicated that 85 % of the American Indian students
entering kindergarten at the STAR School were At Risk (UO DIBELS 2015) for
Initial Sound Fluency, with the remaining 15 % at Some Risk for Initial Sound
Fluency. Testing also revealed that 85 % were also At Risk for Letter Naming
Fluency. Our own recent data on the Woodcock-Johnson mathematics subscales
(Woodcock et al. 2007) reveal that entering STAR preschoolers lacked rudimentary
math abilities.

From its beginning the preschool program has employed Montessori pedagogy.
Maria Montessori originally developed it for low SES Italian children who could
benefit from an enriched environment in which to explore and discover—with
guidance—the qualities and dimensions of the physical world, including mathe-
matics (Boehnlein 1990). Montessori classrooms can facilitate the kinds of emo-
tional support, classroom organization, and instructional interactions that are
associated with successful early development (Hamre 2014). Fidelity to Montessori
practices produces better outcomes in social problem solving, vocabulary, and
mathematics (Lillard 2012). Ultimately, Montessori programming allowed the
STAR preschool to find ways to transform the educational opportunities encoun-
tered by students through their complex interface of Navajo and European
American cultures into a self-sustaining, supportive school culture whose practices
enhance preschoolers’ self-regulation (Raver et al. 2011; Grazzani and Ornaghi
2011) and academic learning in the key domains of mathematics (Siegler and
Lortie-Forgues 2014) and pre-literacy (Bierman et al. 2014; Snow et al. 2007;
Weiland and Yoshikawa 2013).

Recent reviews of the dimensions of excellent preschool math and science
education (Brenneman et al. 2009) recommend approaches that closely match the
STAR preschool in standards, curriculum, assessment, teacher development, and
home-school connection. Stevenson-Boyd et al. (2008) developed the PRISM
(Preschool Rating Instrument for Science and Mathematics) to guide preschool
teachers in identifying the best materials and classroom practices for preschool
children to begin to learn math and science concepts. PRISM recommendations
closely match STAR’s preschool Montessori materials and practices.

Virtually all of the STAR preschool students are Native American and come
from a high poverty, rural area on or near the Navajo Nation. Most STAR preschool
students now are involved in a fulltime, full year, 6.5 h per day, 5 days per week,
46 weeks per year, high fidelity Montessori preschool program for two consecutive
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years prior to their entry in kindergarten. Then they continue in the same classroom
for a kindergarten year of Montessori education, but now as the “senior experts” in
the eyes of the two younger preschool cohorts. Thus, a 3-year-old child may be in
the STAR preschool for 2 years and then in kindergarten for yet another year in the
same large classroom of approximately thirty children. The preschool and kinder-
garten are housed and taught together (known as Alchini Bighan—Navajo for “The
Children’s House”) to foster beneficial modeling of peer relationships and skills.
The preschool also features cultural adaptations that focus on inclusive, affirming
relationships among staff, students and parents. For example, school rituals of
belonging include a weekly gathering in which all preschool children are warmly
greeted by all staff and by the rest of the students in the school.

3.3 Math Curricula at STAR Preschool

There is considerable variation in the math development of Navajo preschoolers
upon STAR School entry. For example, in a recent year STAR School welcomed a
typical group of 22 preschoolers who were 3 or 4 years old. That group included
four children who scored at a math age-equivalent below 2 years of age, 15 who
scored higher but still below their age level, and three other children entered at an
age-equivalent of 5% years of age or higher. Thus math programming is needed to
address children’s developmental levels. For the past 5 years the preschool has
offered a Montessori program enhanced with guided focus on specific aspects of
math. Specifically, the STAR preschool program enhances math development in
three general ways.

The first is to create an exploratory environment that includes a wide array of
objects that stimulate children’s focus on specific dimensions of math and offers
inviting objects to manipulate (Petersen and McNeil 2013). STAR School chose the
Montessori approach because its highly structured and sequenced materials invite
just such focus (Lillard 2012). Montessori pedagogy features guidance that scaf-
folds students’ inquiry in many dimensions of math, such as geometry (Fisher et al.
2013). This can be a powerful stimulant to a growth spurt in mathematical devel-
opment. For example, Siegler (2009) demonstrated that a relatively brief guided
exposure to a number line dramatically improved African American preschoolers’
math concepts immediately and several months later. In fact, simply playing the
board game “Chutes and Ladders” stimulated measurable and lasting development
of math concepts in young children. Hannula et al. (2005) found that directing
Finnish children in daycare to focus on numbers of things in the environment led to
both immediate improvements in their math concepts and continuous improvements
months later. Well-constructed early math interventions can generate long-lasting
effects.

The second mathematics enhancement is to create a rich language environment
in the classroom. English language vocabulary strongly predicts school success and
may contribute to math development as well (Negen and Sarnecka 2012; Zhang
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et al. 2014). Basic number name vocabulary affords a first step toward formal
mathematical knowledge (Purpura et al. 2013). Preschool vocabulary strongly
predicts grade four vocabulary and reading (Dickinson and Porche 2011). In fact,
preschool may be a pivotal time for supporting language development, with effects
detectable even a decade later (Bornstein et al. 2014). For our students the language
environment also includes Navajo language, the most widely spoken indigenous
language in North America. It also is rapidly disappearing, as evidenced in the
generational changes in our students’ families (Benally and Viri 2005). Math
competence requires math vocabulary for numbers, shapes, and for all dimensions
of the physical world.

The third way of enhancing math development among our population is to
provide a school culture in which children feel supported, loved, respected, and
cared for, and their parents also feel supported, respected, and effectively included
in the educational process (Jones and Bouffard 2012; Kenyon and Hanson 2012).
Among low SES minority students, two of the strongest predictors of resilient math
outcomes in elementary school are a supportive community school model (which
includes elements that actively shield children from adversity) and an early sense of
competence in math (Borman and Overman 2004). The STAR preschool teachers
aspire to relate to students in modes that are developmentally and pedagogically
supportive (Hamre 2014). The goal of this pedagogy is an exploratory, play-based
peer culture (Ramani 2012) in which even young children acquire and enforce peer
social norms (Schmidt and Tomasello 2012). At STAR those norms are preschool
versions of a supportive school-wide culture that can frame and direct students’
development in mathematics.

4 Results from Program Evaluation

4.1 Iterative Measurement Process

STAR employs its own qualitative and quantitative data to guide its implementation
and refinement of educational practices to address the three critical domains of
(a) school culture, (b) English vocabulary, and (c) math. An iterative measurement
process has been utilized wherein we work with Navajo staff and families to assess
the subjective cultural validity (Solano-Flores and Nelson-Barber 2011) of
European American quantitative, standardized instruments. A few Navajo adults
were asked to examine a sampling of items from each of our assessments, identi-
fying any that might be misunderstood for cultural or linguistic reasons. For
example, on a standardized measure of English receptive language skills, the panel
of Navajo employees at the school independently identified an item (“fence”) that
was indeed disproportionately missed by Navajo children, probably because the
“correct” answer was to choose a picture of a white picket fence, something not
seen in the high desert. Navajo children instead selected a picture of discarded
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construction material, something that adult Navajos also thought might be used for
fencing. There were only four items that seemed culturally ambiguous and therefore
were excluded from educational decisions regarding any one child.

Navajo staff and families also reviewed parent- and teacher-report measures. For
example, our research team developed a checklist of Navajo cultural knowledge
that was based on a published Navajo Nation government document (Office of Diné
Culture, Language, and Community Service 2000) that identifies and specifies
seven kinds of traditional cultural knowledge a young Navajo child should acquire
at various ages. To recognize and honor Navajo educational values STAR created
an assessment of young children’s development through traditional Navajo eyes.
We reorganized it into a checklist (The STAR School Inventory of Diné Culture
and Language Development; Diné is what Navajos call themselves) and modified it
to appropriately match cultural expectations. Navajo school employees first were
asked to review the checklist for any inappropriate or incorrect items. Multiple
people identified all questions regarding Navajo ceremonies and spirituality as
inappropriate; consequently those were deleted, leaving a total of 53 items.

Following these review processes, we had the blessing of the Navajo staff and
families to move forward with the collection and analyses of quantitative data.
Fortunately, only a few items on any given assessment raised cultural questions.
The Navajo families and the Navajo school employees and teachers all endorsed the
use of the assessments despite such items, provided that the data were employed to
assess students’ progress in STAR School rather than to compare them inappro-
priately to other populations.

This approach to program evaluation yielded several benefits for program
development. Students’ parents and clan relatives were respected by the inclusion
of their voices in program evaluation decisions. Trust was encouraged between
families and the school. Data interpretations were culturally contextualized. Family
participation in school activities of all kinds was enhanced. Furthermore, we did not
require completion of evaluation measures but still enjoyed high participation rates
that may be a function of our approach to measurement.

The academic intervention and the program evaluation research we have con-
ducted annually at the STAR School have focused on low-SES, young Navajo
children, specifically age 3 (preschool) to grade three. In three recent academic
years (2010-2011 through 2012-2013) the preschool has generated sustained
qualitative and quantitative success in each critical domain, preparing the children
and families for elementary school. Sample sizes in those years were 16, 17, and 23
children, respectively. Nearly every child was included in every measure. In the
following summary we include qualitative and quantitative empirical evidence for
Navajo children’s preschool progress in all three domains, including the social
domain of supportive school culture, the related cognitive domain of language(s)
development, and the focal domain of mathematics. We also provide evidence of
the preschool’s beneficial effects in the school, first in kindergarten and then in early
elementary grades.



154 M. Sorensen and D. Price

4.2 Supportive School Culture

Qualitative Evidence. STAR qualitatively assessed the school and classroom
culture through systematic observations and interviews by a program evaluator
from outside the school. His classroom and campus observations and interviews
always occurred a few weeks into the school year and again a week before the end
of that year. Observations and interviews were conducted from the 2006-2007
school year through 2012-2013. Occasionally additional interviews were organized
around a specific topic (materials, satisfying state standards, teaching Navajo lan-
guage, etc.). All were open conversations about subjects related to program
development and fidelity. The teachers were enthusiastic and critical participants in
all aspects of the evaluation, including setting agenda items and collecting and
providing some of the program evaluation quantitative data.

The qualitative assessment process generated many important program
improvements, with most initiated by teachers. They advocated the merger of
preschool and kindergarten classrooms, now as one and known as Alchini Bighan
The teachers continue to implement their program for a tri-lingual education,
including American Sign, in Alchini Bighan. They also disseminate Montessori
pedagogy at the request of collaborating STAR colleagues in the early elementary
grades. In all cases, the teachers’ initiatives were welcomed by administrators and
seen as valuable challenges to be met through resourceful collaboration.

Montessori pedagogy proved highly flexible in accommodating a bicultural and
multilingual emphasis. The STAR preschool classroom also provides objects and
books drawn from Navajo culture. The Four R’s values and practices were inte-
grated into the pedagogy via frequent citations by the staff when addressing the
children’s social issues. The staffing always has included at least one teacher fluent
in Navajo, and recently features one teacher who speaks only Navajo to the chil-
dren, including during activities like counting and shape sorting. This provides the
critical fluent input that can undergird language acquisition (McCabe et al. 2013). In
addition, American Sign Language recently has been taught and employed to great
practical effect during naptime and across physical distances, as on the playground.

Based on qualitative observations by the teachers and the program evaluator,
peer transmission of school culture now occurs rapidly for preschoolers who
eagerly follow the lead of experienced, confident kindergarteners. Currently, the
preschool flourishes as two levels, 3- to 4-year-olds and 4- to 5-year-olds. Rich in
diversity of materials and languages, the classroom is a quietly humming scene of
child-initiated exploratory activity and related conversation, subtly managed by
four well-trained and experienced teachers, at least one of which is Navajo at any
given moment. Most kindergarteners have at least 1 year of STAR preschool
experience and, by example, show the new preschoolers how to behave in the
classroom. Such early peer influence is powerful and enduring (Schmidt and
Tomasello 2012). Parents frequently visit and observe, following the teachers’ entry
and exit protocol that respects the children’s classroom culture. This dynamic
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approximates STAR School’s leaders’ original vision of a pervasive school culture
that is values-based, autonomous, and supportive to all.

Furthermore, the input of family and community has been instrumental. STAR
has responded respectfully and programmatically to the ideas of Navajo teachers,
parents, elders, and leaders, including members of STAR’s Board of Directors. The
education support deficits that seemed endemic to this population evolved into
collaborative educational initiatives. For example, the STAR preschool at first
implemented an obligatory home visit program for all families of children enrolled,
as stipulated by the funding agency. Many families responded negatively to the idea
that someone, also Navajo, was going to evaluate their home life and offer cor-
rectives to it. In keeping with Navajo values of maintaining harmony even in
disagreements, the families’ negative responses were expressed indirectly. For
example, some families withdrew from the preschool program, some did not reply
to scheduling requests, and some simply were not home at the appointed time.
STAR therefore shifted to rallying the parents around educational school trips that
required collaborative on-campus planning during the school year and the trip itself
at the end of the year. This produced some beneficial effects but proved labor
intensive for the teachers and only tangentially included parents in the school itself.
Over three years, STAR therefore shifted to a goal of creating an on-campus culture
that welcomes Navajo families to (a) meet individually with the teachers, (b) re-
spond to a preschool newsletter, (c) attend open houses, (d) critique the preschool
program, (e) visit the school on their own schedule, (f) participate in off-campus
school activities, and (g) attend numerous school events that honor them. STAR
systematically seeks each family’s anonymous evaluation of the preschool program.

Now nearly every family interacts frequently and collaboratively with the pre-
school staff. The staff members report excellent working relationships with the
families. The 2012-2013 school year concluded with a preschool graduation that
attracted, for the first time, a standing-room-only gathering of Navajo elders, many
of whom speak little English. This normally highly reserved audience loudly
applauded, and some shed tears of joy when their grandchildren sang traditional
songs in the Navajo language the children learned at STAR School.

Quantitative Evidence. In addition to the qualitative evidence, we quantita-
tively measured the strength of the preschool’s supportive school culture in three
ways, with all three measures collected pre- and post-program. Parents completed
two paper and pencil measures at home or during a school visit. One measure of
supportive school culture was parents’ assessment of the child’s development by
Navajo cultural standards, using our checklist described above. In all, parents
respond to 53 Likert-scale questions about behavioral frequencies in seven tradi-
tional Navajo domains, such as Nitsahakees, or “Thinking and Conceptualizing.”
One question in this domain is, for example, “Does this child use correct kinship
terms?” An annual fall-to-spring increase in total reported traditional behaviors
(Fig. 1) suggests that STAR may be helping students develop a traditional
grounding in Navajo language and thought.
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The second quantitative assessment of Alchini Bighan’s culture is a standardized
evaluation of the parents’ experience of the preschool program. The Parent-
Teacher Involvement Questionnaire: Parent Form (Corrigan 2002) invites the
family’s responses to 26 Likert-scaled questions about four dimensions of the
preschool (Table 1). The dimensions include (a) Frequency of Contact with
Teacher (four items), (b) Quality of Relationship with Teacher (seven items),
(c) Parent Involvement in School (11 items), and (d) Parent Endorsement of School
(four items). The families’ affirmation of the preschool was very high in all four
dimensions for the recent 4 years. The dimension “Frequency of Contact with
Teacher” illustrates a pattern that holds true for the other dimensions: Early STAR
cohorts’ scores were similar to those of the standardization sample but the recent
four STAR cohorts scored statistically significantly higher, with ceiling effects on
“Quality of Relationship with Teacher” and “Parent Endorsement of School.” The
recent small dips in scores for “Frequency of Contact” and “Parent Involvement”

Table 1 Parents’ evaluation of STAR preschool: annual mean item scores on the Parent-Teacher
Involvement Questionnaire: Parent Form

National 2002 STAR school year

Subscale Item mean Previous® |09/10 | 10/11 11/12 | 12/13
(SD)

N 387 21 10 16 19 16

Frequency of contact 0.81 (0.62) 0.90 1.42% | 1,63 |1.87%¢ |1.78P*

w/teacher

Quality of relationship 3.17 (0.77) 3.28 3.60%% |3.62% | 3.65% |3.67%*

w/teacher

Parent involvement in school | 1.23 (0.59) 1.52 1.58 | 1.92% [1.92%% |1.79*

Parent endorsement of school | 3.33 (0.65) 3.38 3.80P% | 378" | 3,79 | 385

Note Maximum score = 4.00. Zero = lowest frequency rating of behavior, or lowest level of
agreement with values statement

* p < 0.05, two-tailed

“Previous = scores for STAR preschool years of 06/07, 07/08, and 08/09 combined

®Mean is significantly greater than both the National 2002 mean and the STAR “previous” means
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may reflect the increasing use of texting among STAR teachers and parents, a
dimension not included in the standardized assessment. At the suggestion of the
preschool lead teacher, STAR added two texting items to the end of the assessment
in the final year of our data collection. We found those item averages to be the
highest of all items across both “Quality of Relationship...” and ‘“Parent
Endorsement...” indicating that this instrument now has outlived its content
validity. The technological revolution in interpersonal communications has mea-
surably altered the modes of relationships between STAR and its families in this
most rural of areas.

Our third quantitative measure of supportive school culture is the Social Skills
Improvement System (SSIS; Gresham and Elliott 2008) a teacher-completed
standardized assessment of each child’s development of classroom social skills and
problem behaviors. We focused on skills because those are more predictive of later
school success (Claessens and Dowsett 2014). One Navajo teacher scored half the
preschoolers while a European American teacher scored the other half. The
teachers’ average scores for students varied slightly in magnitude but were other-
wise similar. Implemented in the 2011-2012 school year (replacing a
parent-completed assessment), the SSIS, in contrast to other social development
measures, has the virtues of being (a) completed by the teachers, (b) focused on
school behavior, and (c) less correlated with measures of other domains. The SSIS
also offers a diagnostic analysis that focuses on specific social skills and problem
behaviors, information that may help staff members identify an individual student’s
needs in school adjustment.

The preschoolers’ SSIS fall and spring social skills results for the recent 2 years
provide an encouraging picture of classroom social development (Fig. 2). At the
beginning of each year STAR preschoolers’ average scores were at approximately
the 30th percentile, well below the middle for their national age peers. These scores
appear discouraging but must be carefully interpreted, given the rural and cultural
differences between STAR preschoolers and the standardization sample. Indeed, by
the end of the school year the average SSIS score for STAR preschoolers was
approximately the 60th percentile. Nearly every student’s score improved mark-
edly, and 75 % of students in both cohorts passed the U.S. government’s GPRA
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(Government Progress Reporting Act) standards (Heinemeier and Troppe 2010).
Successive cohorts of STAR preschoolers have significantly improved their social
skills in the school setting.

On the basis of the convergence of qualitative observations and quantitative
assessments of families’ and children’s relationships to school and to peers in
school, STAR School is providing a supportive school culture in which the children
also should be improving on assessments of their nascent language and mathe-
matical skills.

4.3 Gains in English Language

Qualitative Evidence. The observations revealed that STAR teachers implemented
multiple evidence-based changes in language pedagogy over 5 years, steadily
encouraging each preschool cohort to extend their linguistic communications.
These changes in pedagogy included (a) speaking to students using adult vocab-
ulary, (b) leading analytic talk about books (Dickinson and Porche 2011), and
(c) communicating in more than one language (Hirata-Edds 2011).

Furthermore, qualitative observations revealed that the multilingual classroom
sometimes led to helpful language and math insights. For example, Navajo students
realized that English is irregular in its counting sequence of “...10, 11, 12, 13...”,
which oddly offers “eleven, twelve” instead of “oneteen, twoteen.” In contrast,
Navajo systematically adds a new standard syllable for numbers 10 through 19.
With respect to a different math domain, a Hopi teacher in a higher grade realized
that Hopi identifies geometric shapes by the number of pointed junctions instead of
sides.

Quantitative Evidence. We directly assessed the receptive language develop-
ment of children by employing the Peabody Picture Vocabulary Test, 4th Edition
(PPVT4; Dunn and Dunn 2007). The PPVT4 assesses English language develop-
ment by measuring a child’s receptive vocabulary, proven to be a strong indicator
of current and future language development. In this assessment the child simply
looks at sets of four pictures and selects the one that illustrates a word spoken by the
adult conducting the test. The child need not speak.

For 5 years STAR preschoolers’ average PPVT4 scores lingered below the age
norm (Fig. 3, for the recent 3 years). Successive preschool cohorts began the school
year with mean standard scores between 93 and 96 but hardly changed by the end
of the year, never reaching the standardization mean of 100 and seeming to verify
the adage about falling behind. In the final year, however, the students’ average
standard score in the spring was 103, a significant increase.

This accomplishment is more incremental if considered by GPRA standards in
the most recent 4 years of data. Then the proportion of students passing
PPVT4 GPRA standards moves from roughly one in three in 2009-2010 to about
half for the next 2 years. In the fourth year (2012-2013) the proportion rises to
about 8 of 10, concluding a remarkable improvement.
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In summary, we found that our enrichment of spoken English, principled
commitment to offering Navajo language, and our practical employment of
American Sign Language contributed to a hard-won gain in English language skills
for our students. The STAR preschool seems to demonstrate that a multilingual
language-rich environment can support significant improvement in English lan-
guage development.

4.4 Gains in Preschool Math

4.4.1 Qualitative Evidence

In the first years of the preschool program we were concerned with the issue of
students’ spontaneous focus on Montessori mathematics activities. Given free
choice, some children opted out even when encouraged by a teacher. Therefore, we
implemented weekly activity cards for each child. The card featured pictures of
activities that must be completed by that child that week. This strategy worked only
to a degree but it gave us anecdotal insight into a better strategy. For example, the
kindergarten buddies of a preschool boy were eager to go outside and became
impatient with his progress on a neglected math activity. They therefore demon-
strated it for him and talked him through it, yielding his quick understanding and
success. On the basis of repeated observations of spontaneous, successful peer
tutoring, and on Montessori principles of age-integrated classrooms, the teachers
successfully lobbied for the integration of preschool and kindergarten into a single
room (The Children’s House).

4.4.2 Quantitative Evidence

Our new preschoolers have begun each year with math assessment scores that
average well below the national mean on the standardized Woodcock-Johnson IIT
Math Subscales of Concepts (18a) and Sequences (18b) (Woodcock et al. 2007). By
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the end of the first year, these students have improved in math much faster than the
normative rate with their year-end averages equal to or above the national standard.
Kindergarteners improve similarly even when they already gained significantly in
their preschool years. Each of the recent three preschool cohorts began the year
behind the age norms for the Woodcock-Johnson math scales (Fig. 4). By the end
of the year the children in these cohorts typically gained 17 months on their average
“test age equivalence” scores in just 10 months of school (the Woodcock-Johnson
does not provide standard scores for these subscales). The most recent cohort ended
the year with an average test-age score 6 months ahead of their average chrono-
logical age. All but one of those children scored at the entry level for kindergarten
or higher. It is noteworthy that, although last year’s cohort was the first to enter the
STAR preschool with an average test age close to their chronological age, the
magnitude of their gains over the year nevertheless matched those of previous
cohorts. (There are no GPRA standards for these math subscales.)

STAR’s math intervention now meets its goals at the preschool level but is it
also related to successful math learning in subsequent grades? Trends in
Woodcock-Johnson scores for children in preschool through third grade suggest
that the math intervention effects are positively related to math success in grades
after preschool (Table 2). Note that in Table 2, preschool now is broken into two
cohorts: (a) 3-year-olds who just entered the program and will stay for 2 years, and
(b) 4-year-olds who either newly entered the program or who returned after com-
pleting a first year of STAR Preschool. Both preschool-age cohorts gained sub-
stantially in math, achieving average scores that match or exceed the entry score for
kindergarten. Gains were similar in magnitude across the two preschool cohorts,
though students started with fewer skills at age three than at age four. Looking
beyond preschool, the average spring Woodcock-Johnson scores for the 14
kindergarten students in 2012-2013 also far exceed the standardized norms for
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Fig. 4 Mean total items correct on the Woodcock-Johnson III Mathematics Subscales 18a (Math
Concepts) and 18b (Math Sequences) for three recent STAR preschool cohorts. Note Total
items = 57. Normative total raw score for children entering kindergarten is nine correct items.
N =16, 17 and 23 preschool children, respectively
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Table 2 Woodcock-Johnson III Mathematics (18a and 18b) item scores for the six recent STAR
preschool cohorts

Grade enrolled in N Mean items Woodcock-Johnson Percentage

2012/2013 correct 1T achieving (%)
Fall Spring Entry norm for Entry norm

Preschool T 6 3.17 9.17 K =9 correct 83

(3-year-olds)

Preschool II* 10 6.50 | 13.50 K =9 correct 100

(4-year-olds)

Kindergarten® 14 13.29 17.71 Ist = 16 correct 93

First grade® 15 19.40 |23.73 2nd = 23 correct 67

Second grade* 8 [23.88 27.50 3rd = 28 correct 63

Third gradeb 7 24.14 27.43 4th = 31 correct 29

Note Table includes only students for whom complete data are available
“Experienced fully developed STAR preschool math program
°Did not experience fully developed STAR preschool math program

children entering first grade. Taken together, of the 30 children in preschool and
kindergarten cohorts in the spring of 2013, 28 scored at or above the entry norm for
their next year of school. Beneficial preschool program effects may also be inferred
from the Woodcock-Johnson scores of the 30 students in First, Second, and Third
Grades. Seventeen of these students met or exceeded the entry score for his or her
grade. The Third Grade comprises students who did not experience the fully
developed STAR preschool math program of the last 3 years. Their weaker
Woodcock-Johnson performance may reflect that gap. Data in the coming years
will clarify the relationship between the preschool program and later math
performance.

To summarize the evidence regarding preschool math development, our goals
were fully realized. Qualitatively, the children and their families are fully engaged
in the students’ discovery and exploration of the mathematical dimensions of their
surroundings. Quantitatively, during both years of preschool nearly every student is
eagerly mastering normative math concepts and by the end of kindergarten the
students are already mastering math concepts associated with First Grade. Two
thirds of current First and Second Graders score at or above the normative math
score.

5 Conclusions/Discussion

The STAR School’s Montessori-based math instruction at the preschool level has
produced consistent and significant gains in students’ math abilities for a very rural,
high poverty population of Navajo children. These children began preschool with
poor math scores, but over the course of 1 year caught up to or surpassed national
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age norms. This was achieved within a matrix of evidence-based sociocultural and
linguistic enrichment that was guided by skilled and dedicated teachers in the
classroom. The children’s significant gains in language development and social
development were welcome byproducts of a multidimensional math program that
was fully embraced by the children’s families. Our work contributes to the growing
body of knowledge regarding positive development for minority children (Cabrera
2013).

The small size of our program is both a virtue and a liability. One virtue is our
ability to adapt quickly on many levels. For example, over 6 years the preschool
program was delivered in three different classrooms. Each structural change was
strongly recommended by the teachers and then funded by grants awarded to the
school. This process ultimately aggregated the preschoolers and kindergarteners in
one open classroom, a key element, in our estimation, in the preschoolers’ math,
social, and language gains. Our size is a liability, however, in convincing other
professionals of the broader significance of our work. Despite our significant
empirical results, the fight to achieve funding for those classrooms was difficult.

It is our belief that even though our sample sizes are indeed very small the
robustness of the results indicates not only the need for other remote rural schools to
consider such a high quality preschool program in their own communities but also
the need for more collaborative research between individual researchers and school
faculty, to be conducted at small rural schools wishing to implement promising
practices. The collaborative, multi-year relationships among the program evaluator,
the school administration, and the faculty, as demonstrated in this chapter, allowed
the STAR program to improve steadily in response to qualitative and quantitative
research results. As we adjusted to strengthen the program, we saw the breadth and
magnitude of the gains become even greater. Our work underscores the value of
creating long-term collaborative relationships between small rural schools that are
implementing promising educational practices and dedicated researchers who can
offer beneficial empirical and critical perspectives.

Our examples demonstrate how program adjustments are often made in response
to community feedback as well as to quantitative and qualitative research results.
Rural schools and rural communities are often isolated and distant from one
another; therefore it is incumbent upon us to find ways to coalesce the unique
strengths of our very rural schools. Promising practices can be documented effec-
tively, publicized, and improved over time. Effective education dealing with a
particular challenge can be replicated and perhaps made ready to be shared and
implemented at other rural schools. If rural education in America is to progress, we
would argue, we need approaches to educational research that allow us to include
multi-year small research projects on promising programs in small rural schools.
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Investigating Teacher Professional
Development with Distance Coaching

to Promote Students’ Response to Reading
Interventions in Rural Schools

Todd A. Glover

Abstract This chapter examines emerging research on professional development
with coaching for rural teachers to promote students’ response to early reading
instruction (early reading RTI). The purpose of this chapter is to (a) provide a brief
discussion of the importance of research on teacher professional development to
promote early reading RTI; (b) present a rationale for conducting rigorous inves-
tigations that take into account contexts of rural schools and study teacher pro-
fessional development considerations within a well-defined theory of change;
(c) provide examples of key studies on teacher professional development designed
for rural schools to promote students’ response to early reading instruction;
(d) present a research example illustrating the investigation of potential mediating
variables within a proposed theory of change; and (e) propose several next steps for
advancing practically-relevant research on professional development for rural
school teachers.

Keywords Instructional coaching - Response to intervention - Distance coach-
ing - Intervention - Prevention - Professional development

A growing body of research on rural education has focused on unique attributes of
rural schools and instructional practices (e.g., Schafft and Jackson 2010), as well as
the efficacy of approaches designed to advance student achievement and support
individual learning needs (e.g., Glover et al. 2015; Vernon-Feagans et al. 2013).
With increased attention over the past decade to early prevention and intervention
as a means of advancing students’ acquisition of foundational skills, recent studies
in rural schools have begun to focus on instructional practices and/or behavioral
support systems that optimize student learning in early elementary grades (e.g.,
Glover et al. 2015; Kratochwill et al. 2007). Given the importance of reading as a
prerequisite for all school learning, emerging research has focused on efforts to
improve reading skills instruction in schools that is responsive to individual school
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and student needs (e.g., Glover and Vaughn 2010; Wanzek and Vaughn 2010). The
purpose of this chapter is to (a) provide a brief discussion of the importance of
research on teacher professional development designed to promote students’
response to early reading instruction; (b) present a rationale for conducting rigorous
investigations that takes into account contexts of rural schools and investigates
teacher professional development considerations within a well-defined theory of
change; (c) provide examples of key studies on teacher professional development
designed for rural schools to promote students’ response to early reading instruc-
tion; (d) present a research example illustrating the investigation of potential
mediating variables within a proposed theory of change; and (e) propose several
next steps for advancing practically-relevant research on professional development
for rural school teachers.

1 Professional Development to Promote Rural Students’
Response to Early Reading Intervention

In response to increased attention to school accountability, educators have advo-
cated for the use of data to formatively guide instructional decisions and inter-
ventions to support all students. Federal efforts to advance early literacy instruction
and the consideration of students’ response to scientifically-based instruction and
interventions have also prompted schools to seek out professional development to
train teachers in new practices (e.g., Elementary and Secondary Education Act
2002; Individuals with Disabilities Education Improvement Act 2004). Although
access to such professional development has increased for rural schools, the quality
and sustainability of training has varied widely. (e.g., American Institutes of
Research 2004; Deussen et al. 2007; Marsh et al. 2008; Neufeld and Roper 2003).

Ongoing professional development with opportunities for modeling, practice,
and feedback in the context of the classroom is required for rural teachers to
adequately promote students’ response to early reading instruction. Although many
rural teachers are knowledgeable about core literacy curricula and instructional
approaches, they are typically less familiar with the application of skill-specific
interventions and the use of assessments for identifying and monitoring students’
instructional needs. To sufficiently meet learning objectives, teachers often need
assistance with identifying specific skills where students’ require additional support,
providing appropriately matched interventions, monitoring students’ progress in
response to intervention, and making instructional changes when necessary to reach
desired goals (Glover et al. 2015; Glover and Vaughn 2010).

Although findings from existing studies suggest that teachers can be trained to
implement early reading interventions to meet students’ needs (e.g., Fletcher and
Vaughn 2009; Wanzek and Vaughn 2010), it is also important to explore
approaches for sustaining teachers’ application of a student assessment and inter-
vention process over time within an authentic classroom environment. This work
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has started to emerge via investigations of teacher professional development with
coaching. However, ongoing research is needed to best understand optimal prac-
tices and conditions for supporting teachers within a rural context (e.g., Glover et al.
2015; Vernon-Feagans et al. 2013).

2 Considerations for Conducting Rigorous Rural
Professional Development Research

In investigating rural teacher professional development in practices that promote
students’ response to early reading instruction, it is important to take into account
the unique rural context while also considering training and instructional processes
and outcomes within a testable theory of change. For example, it may be useful to
consider rural school personnel resources and prerequisite teacher knowledge and
skills pertaining to early reading and/or data-based decision making, as well as
leadership structures that can advance professional development activities. Many
rural schools do not have personnel specifically assigned to the provision of student
reading intervention or regular monitoring or analysis of student reading perfor-
mance data. Further, opportunities for ongoing, in-classroom support may be lim-
ited and extensive travel may be required to access high quality professional
development in practices for promoting students’ response to early reading
instruction. Innovative leadership may be required to integrate effective training
opportunities into school activities.

Further, to adequately investigate rural teachers’ professional development,
research must not only evaluate the impact on teacher and student outcomes via
rigorous experimental methods, but also take into account mediating and moder-
ating influences within rural contexts via a well-defined theory of change. As
Mercer et al. (2014) note, incorporating mediating variables into a testable theory of
change is useful for examining mechanisms responsible for the relationship
between a provided intervention (e.g., professional development) and teacher or
student outcomes. For example, mediating influences such as increases in teacher
knowledge, perceptions, or practices may be responsible for observed relationships
between teacher professional development and student achievement. Mercher and
colleagues add that examinations of moderating variables can also be useful for
exploring contextual influences on observed effects (Mercer et al. 2014). Contextual
variables (i.e., moderators) such as teachers’ prerequisite knowledge and/or per-
ceptions about reading instruction or unique staffing or classroom configurations
may have a mediating influence.

Although not within the context of experimental efficacy studies, there is a
precedent for studying mediating and moderating influences in rural contexts. For
example, Howley and Howley (2004), exploring the influence of socioeconomic
status (SES) in mediating the relationship between school size and academic
achievement (an important consideration in evaluating achievement in small rural
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schools), found that appropriate class size varied based on SES (with greater
benefits found for those from a lower SES). Likewise, another class size study by
the Texas Education Agency (1999) found that the lower the grade level, the better
the benefits for students. While there is a promising trend of attending to mediating
and moderating influences in rural education research, this is primarily limited to
correlational studies (e.g., Arnold et al. 2005). In addressing questions about the
impact of professional development practices in rural schools (examinations of
efficacy), mediation and moderation analyses can have an added benefit in
unpacking the context of observed findings.

Consideration of specific attributes of rural schools and their unique contribu-
tions on student learning is, by itself, insufficient for advancing practice. By
developing and empirically-testing theories of change that incorporate professional
development interventions, factors presumed to influence the learning process for
teachers and students, and desired outcomes, researchers can address specific
questions about which professional development approaches are effective in which
context and why. Emerging research in the area of teacher professional develop-
ment to support students’ response to early reading intervention has begun this
approach.

3 Key Studies on Rural Teacher Professional
Development to Promote Students’ Response to Early
Reading Instruction

Although there is an emerging database of studies investigating professional
development for teachers in the use of practices to promote students’ response to
early reading instruction (e.g., Fletcher and Vaughn 2009; Wanzek and Vaughn
2010), very few studies have explored teacher support within a rural context.
Further, most studies fail to take into account unique attributes of rural schools in
designing and evaluating specific professional development approaches.

Two studies that do consider unique aspects of rural context include (a) an
evaluation of the Targeted Reading Intervention, a program designed to support
kindergarten and first-grade teachers in assisting struggling readers by facilitating
re-reading for fluency, word work, and guided oral reading (Vernon-Feagans et al.
2013); and (b) an investigation of the impact of K-3 teacher and school-based
interventionist support for data-based decision making and the implementation of
early interventions targeting the “Big Five” in reading (phonemic awareness,
phonics, fluency, vocabulary, and comprehension; National Institute of Child Health
and Human Development 2000; Glover et al. 2015). Both studies consider personnel
constraints and travel distances for training in rural communities in their investi-
gations of approaches that utilize technology-mediated distance coaching. Further,
the flexible formats of the professional development approaches under investigation
accommodate variations in scheduling and instructional programming. In this
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chapter, two studies are presented as examples of research that is responsive to the
rural context, and recommendations are provided for further extending this work.

Vernon-Feagans et al. (2013). Vernon-Feagans and colleagues evaluated the
impact of the Targeted Reading Intervention, a web-based teacher coaching pro-
gram, on students’ early reading performance. They randomly assigned 15 rural
schools to an experimental coaching condition or control group. Five students with
reading difficulties and 5 students without reading difficulties were randomly
selected from each kindergarten and first-grade classroom to participate in the
study. Teachers in the experimental condition attended a 3-day summer training
institute. In addition, they participated in biweekly one-on-one, webcam-facilitated
coaching sessions along with each of the students who had reading difficulties,
working individually with each student until he or she made reading progress.
These teachers received real-time input from their coach in the form of modeling
and feedback during the delivery of reading interventions designed to promote
re-reading for fluency, word work, and guided oral reading with each student.
Results indicated that the students with reading difficulties who were in classrooms
where their teacher received coaching outperformed their control counterparts in the
areas of word attack, letter word identification, passage comprehension, and spel-
ling of sounds. Although students with reading difficulties improved their perfor-
mance at the same rate as those without reading difficulties, they did not reach the
same level of performance.

The professional development approach utilized by Vernon-Feagans and col-
leagues was responsive to the rural context. In the rural schools, teachers providing
reading instruction had varying levels of expertise in individualizing interventions
based on specific student needs. Further, the resources to train and support these
teachers would not have been available onsite, and would have required extensive
travel to receive professional development support. By individualizing the profes-
sional development experience for each teacher and by offering coaching from a
highly-trained coach from a distance, this approach helped to accommodate unique
resource needs for rural teachers (Vernon-Feagans et al. 2013).

Glover et al. (2015). Glover and Ihlo and their colleagues evaluated the impact
of professional development with distance, webcam-facilitated coaching designed
to promote students’ response to early reading interventions. They randomly
assigned 61 schools to one of two conditions for teacher support—business as usual
or professional development with coaching. Within each school assigned to pro-
fessional development with coaching, 1-4 kindergarten through third-grade
home-room teachers and 1-4 reading interventionists (i.e., school-based person-
nel who could provide reading intervention outside of regular classroom instruc-
tion) attended summer institute training (5 days for home-room teachers and 4 days
for school-based interventionists) and received regular support from a
highly-trained instructional coach throughout the school year. Coaching support for
homeroom teachers took place via videoconferencing at a time outside of instruc-
tion. It focused on a process of data-based decision making, whereby all students
were screened for early reading skill difficulties, students with like skill needs were
placed into intervention groups, and regular data collection took place to monitor
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students’ response to intervention and to adjust intervention planning. Coaching
support for school-based interventionists focused on the provision of individualized
reading instruction via a toolkit of published, research-based interventions collec-
tively targeting phonemic awareness, phonics, fluency, vocabulary, and compre-
hension. It took place via a webcam during intervention implementation with
small-groups of students. This allowed for immediate opportunities for modeling,
feedback, and teacher practice during instructional delivery. A strict protocol was
followed during coaching sessions to promote teachers’ understanding and appli-
cation of data-based decision making and reading intervention practices.

Results from an efficacy investigation (Glover et al. 2015) indicated that, relative
to their control counterparts, teachers and interventionists assigned to professional
development with coaching exhibited greater increases in knowledge, perceptions
about self-efficacy, and practices in data-based decision making (teachers) or
intervention delivery (interventionists). Further, students in coached teachers’
classrooms exhibited greater benefits than control students on measures of
kindergarten and first-grade alphabetic principal and phonics, and second- and
third-grade oral reading fluency, as assessed by the Dynamic Indictors of Early
Literacy Skills—Next assessment (Good et al. 2011). In addition, these students
exhibited higher end-of-year performance on letter/word identification and word
attack, as measured by the Woodcock Johnson Tests of Achievement—III
(Woodcock et al. 2004). All of these results were statistically significant.

As with Vernon-Feagans et al. (2013), the professional development approach
utilized by Glover et al. (2015) was responsive to the rural context. Outside of the
study, the rural teachers providing reading instruction had very little access to
professional development in data-based decision making for their students. Given
personnel constraints common in rural schools (e.g., limitations with the availability
of instructional specialists and intervention teachers; Johnson et al. 2014), addi-
tional support was needed to train teachers in the use of specific reading inter-
ventions to meet students’ needs. As with the teachers participating in the
Vernon-Feagans and colleagues study, the training and support resources would not
have been available onsite, and would have required extensive travel or
cost-prohibitive regular in-classroom visits from an external consultant to receive
professional development support. By providing systematic professional develop-
ment responsive to the needs of each teacher and interventionist and by offering
coaching from a highly-trained coach from a distance, this approach helped to
accommodate unique resource needs in rural schools.

Although Glover et al. (2015) provide an important contribution in advancing
research on coaching and identifying the efficacy of a sustainable form of profes-
sional development for promoting students’ response to early reading intervention,
this initial contribution did not explore the mechanisms responsible for the observed
impact of coaching on students’ performance. Importantly, Glover, Thlo, and their
colleagues followed up their initial efficacy investigation with a study of potential
mediators contributing to the observed effects (Glover et al., in preparation).
Specifically, they examined the mediating influences of teachers’ (a) knowledge of
data-based decision making (e.g., interpreting early reading data and selecting
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interventions based on the data) and reading instructional practices (i.e., instruction
pertaining to phonemic awareness, phonics, fluency, vocabulary, and comprehen-
sion); (b) perceived utility of specific data-based decision making and instructional
practices; (c) self-efficacy pertaining to the implementation of data-based decision
making practices and reading instruction; and (d) practices pertaining to the use of
data (e.g., screening, using data to inform skill-based interventions, progress
monitoring) and interventional delivery (e.g., providing opportunities to respond,
academic feedback, positive praise, etc.). Their hypothesized theory of change is
shown in Fig. 1.

Based on existing research exploring relationships between teacher support (e.g.,
professional development with coaching) and teachers’ knowledge, perceptions,
and practices (e.g., Gamse et al. 2008; Garet et al. 2001; Glover et al. 2016;
Matsumura et al. 2013; Rim-Kauffman and Sawyer 2004), they hypothesized that
teachers’ knowledge, perceived utility of classroom practices, and self-efficacy
would partially mediate the relationship between the condition for professional
development (professional development with coaching or business as usual) and
teachers’ practice, which would then influence student early reading skill perfor-
mance. Although investigations of the mediating influence of teacher and instruc-
tional variables are rare within experimental education research, especially in the
areas of coaching for early reading RTI, Glover and colleagues’ (in preparation)
proposed theory of change was based on limited extant research separately inves-
tigating the mediating influence of teacher knowledge, perceptions, and practice on
student outcomes. For example, Matsumura et al. (2013), through a randomized

Knowledge
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Reading
Outcomes

PD
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Practices

Perceived
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Fig. 1 Theory of change for professional development with coaching
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trial investigation of the mediating impact of teacher literacy instruction (i.e.,
classroom practice) on the relationship between content-focused coaching and
student outcomes, found that the positive effect of their coaching program on
student reading achievement was mediated through the quality of classroom
instruction. Likewise, Gamse et al. (2008), in evaluating the impact of the Reading
First initiative, found that changes in instructional variables mediated the impact of
Reading First training on students’ early print and letter knowledge achievement.

Garet et al. (2001), in a large-scale survey study of mathematics and science
teachers’ professional development, found that enhanced knowledge and skills had
a large positive influence on change in reported teacher practice. This work sup-
ported the key contribution of pedagogical content knowledge on classroom
instruction.

There is also limited support for the relationship between (a) perceived
self-efficacy and/or the utility of instruction and (b) classroom practices. For
example, Rim-Kauffman and Sawyer (2004), in an investigation of the Responsive
Classroom (RC) teaching approach, found that teachers who reported implementing
more RC practices reported greater self-efficacy and perceived utility pertaining to
RC-aligned practices. In a study of rural and non-rural teachers’ reading, science,
mathematics, and data-based decision making professional development, Glover
et al. (in preparation) also found that teachers’ perceived utility of practices was
significantly related to their reported implementation of those practices.

By integrating mediating variables from previous educational research into their
proposed theory of change, Glover et al. (in preparation) explored potential
mechanisms for change influencing the relationship between professional devel-
opment with coaching and student reading outcomes. Given past relationships
between knowledge and/or perceptions (i.e., self-efficacy, perceived utility) and
practice, as well as the mediating influence of teacher practice on professional
development and student outcomes, Glover and colleagues proposed the model
shown in Fig. 1. Although exploratory, this work was needed to examine potential
causal relationships that could further be tested in future experimental research.
Glover, Ihlo, and their colleagues used structural equation modeling to conduct
mediation analyses with the teachers, interventionists, and students from the 61
schools participating in their original randomized experimental study (Glover et al.,
in preparation). These exploratory analyses were conducted within the larger
context of a randomized trial. Appropriate examination of the mediating influences
required disaggregation of data by grade-level, which placed limited the power to
detect statistically significant relationships. Although several of the pathways were
not found to be statistically significant, Glover and colleagues found relationships
of interest. For third-grade homeroom teachers, they found that data-based
decision-making practices (measured by logs administered to all participating
teachers) mediated the relationship between the professional development condition
(professional development with coaching or business as usual) and students’
reading fluency. This finding was similarly observed for third-grade intervention-
ists, with instructional practices (measured by coded observations of instruction)
mediating the relationship between the professional development and students’
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reading. These observed mediating influences were statistically significant. Glover
et al. (in preparation) also found, for kindergarten interventionists, that the rela-
tionship between the professional development condition and knowledge (measured
by a pedagogical content knowledge assessment) as well as between knowledge
and reading instructional practices were significant (though when statistically tes-
ted, the mediation effect was not significant, potentially due to insufficient sample
size).

The additional follow-up mediation analyses for the impact study by Glover
et al. (2015) is an important initial step in exploring potential variables that influ-
ence professional development outcomes in rural contexts. A recommended next
step would include measuring and exploring the influence of specific variables
unique to rural contexts (e.g., teacher characteristics, unique classroom configura-
tions) in these and other similar efficacy investigations. This would better enable
researchers, policymakers, and practitioners to understand how context contributes
to the efficacy of practices for training teachers and advancing student learning
environments. Given its importance in informing educational decisions, this should
be at the forefront of the research agenda on teacher professional development in
rural schools.

Previous debates among researchers have contrasted the merits of various
methods for determining the influence of unique contexts in rural communities
(e.g., qualitative, correlational, case study, or experimental methods) (e.g., Arnold
et al. 2005). By considering potential mediating and moderating influences within
proposed theories change, experimental research can help to address existing
concerns about an overly narrow, one-size-fits-all approach to examining the effi-
cacy of professional development for teachers in rural schools. This chapter pre-
sents an initial example for how this can take place with respect to professional
development with coaching to promote students response to early reading
instruction.

4 Conclusion

Collectively, the investigations by Vernon-Feagans et al. (2013) and Glover et al.
(2015, in preparation) offer important contributions to the literature on teacher
professional development designed to promote students’ response to early reading
instruction in rural schools. Vernon-Feagans explored the impact of coaching with
homeroom teachers in the provision of a reading intervention focusing on early
reading skills. Glover et al. (2015) further evaluated the benefits of professional
development with coaching in an approach that capitalized on coordination between
the homeroom teacher and an interventionist in providing reading intervention that
was responsive to students’ needs and growth while at the same time taking into
account limited resources, scheduling concerns, and time constraints in teachers’
classroom environment in rural schools. Importantly, Glover et al. (in preparation),
through mediation analyses, tested a clearly-specific theory of change, examining
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questions about how and why the professional development with coaching resulted
in improved reading outcomes for students. This was an important initial step in
reducing one-size-fits-all conclusions about intervention efficacy in rural contexts.
Additional work is currently underway by these investigators to further explore
coaching components and the integration of data-based decision making and
reading intervention delivery into rural school systems of change.

5 Next Steps for Advancing Research with Implications
for Practice

Although the investigations described herein have been useful for determining the
efficacy of professional development with coaching for rural teachers in promoting
students’ response to early reading intervention, ongoing research is needed to better
understand (a) additional factors that mediate or moderate the relationship between
professional development and observed outcomes, (b) school stakeholders’ per-
ceptions about the professional development and implementation process, and
(c) the differential impact of various professional development (coaching) elements.
Glover et al. (in preparation) illustrate the utility of exploring mediating variables
such as teacher knowledge, perceptions, and practice for developing an under-
standing of the relationship between rural teacher professional development and
student reading outcomes. Future extensions of this work will be useful for clarifying
the influence of factors the enable student learning to take place, as well as the role
that contextual variables, such as leadership infrastructure or characteristics of
teachers in rural schools, play in moderating the impact of professional development.

Additional research is also needed better understand how to best integrate new
practices that result from rural teachers participation in professional development
into schools’ existing infrastructure. This research could directly explore (a) whether
specific elements of the professional development process meet educational stake-
holders’ needs and (b) stakeholders’ perceptions and recommendations for future
changes to both the support that is offered and the resulting practices.

Given the complexity of data-based instructional decisions for reading, it would
be helpful to explore the use of various methods of support for teachers in rural
schools in guiding data use and the application of instruction and interventions. For
example, Powell and Diamond and colleagues (e.g., Powell et al. 2010) have used
case-based video exemplars of early literacy instructional via hypertext embedded
in feedback provided by coaches. Pianta and colleagues (e.g., Downer et al. 2012)
have also provided teachers with access to online video exemplars of intervention
activities. Future research is warranted to examine the application of such
approaches with teachers in rural schools and within a data-based instructional
decision-making framework.

In future investigations, it would be useful to experimentally manipulate aspects
of the professional development/coaching process that are relevant to rural teacher
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support to determine their impact on teacher and student outcomes. For example,
the coaching under investigation by Glover et al. (2015) and Vernon-Feagans et al.
(2013) involved real-time modeling conducted by a coach from a distance. It would
also be helpful to explore the differential impact of this aspect of coaching relative
to other alternatives such as the use of hyper-linked case examples demonstrating
instruction. This research could be guided by hypothesized theories of change that
could be tested to help determine the influence of variables of interest on the
relationship between the provided intervention and observed outcomes within the
rural context. This work would help to advance research beyond one-size-fits-all
efficacy investigations. As a result, these additional evaluations of variations in
professional development approaches would be useful for determining optimal
methods of support for rural teachers in specific contexts.
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Abstract High-quality preschool programs that promote early literacy through oral
language, phonological awareness, print and word awareness, and alphabet
knowledge prepare children to be more successful in kindergarten and more
effective readers. Additionally, interventions that connect home and school literacy
environments and create literacy-rich home environments are associated with
children’s positive academic outcomes. Integrated programming to support early
literacy skills at home and school is important because children’s skill levels and
readiness at the time they enter school are strongly related to later school success.
Few early childhood programs effectively integrate supports across home and
preschool settings. This chapter will describe Rural Language and Literacy
Connections, an ecologically-based early language and literacy intervention for
rural, low-income preschool children and their families that integrates preschool
classroom instruction with family and environmental supports. The intervention
includes the implementation of scientifically-based literacy curricula and as well as
enriched literacy environments in rural preschools, child care settings, and chil-
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1 Introduction

Children’s early academic performance has significant and lasting implications for
their future success; children who prosper early are more likely to maintain positive
outcomes well beyond high school graduation. Numerous longitudinal studies have
shown pre-literacy and language skills are among the strongest predictors of later
academic success (e.g., La Paro and Pianta 2000; Kurdek and Sinclair 2000;
Reynolds 1998). Literacy and language skills provide the foundation for learning
and social interaction and participation (Farran et al. 2006). Literacy skills at
kindergarten entry predict grade retention, referral to special education services, and
achievement test scores (Pianta and McCoy 1997). Thus, intervention programming
implemented during the early childhood period (birth to age 8 years) is significant
for promoting children’s healthy development. This chapter outlines the important
contribution of children’s early language and literacy development, and describes
an ecologically-based intervention program (Rural Language and Literacy
Connections; Rural LLC) designed to support language and literacy skills for nearly
500 children who attended preschool in a rural Midwestern community. Immediate
and sustained results on children’s skill development, as well as teacher and
classroom-level outcomes will be discussed.

1.1 Significance of Early Language and Literacy
Development

Competence in reading is an essential developmental achievement that predicts
success in almost all facets of contemporary society. In many ways, reading serves
as the gateway to children’s learning. Students who do not learn to read early in
their academic careers experience extreme difficulties when expected to read to
learn later on. Juel (1988) reported a .88 probability that children who were poor
readers at the end of 1st grade would also be poor readers at the end of their 4th
grade year. Decades of early literacy research have shown that young children’s
early literacy skills predict later academic success (Barnett and Belfield 2006;
Barnett et al. 2005; Dickinson and Neuman 2006). An alarming 85-90 % of stu-
dents with serious reading problems in the primary grades fail to graduate from high
school (NICHD 2000). Furthermore, children who read well also read more and
thus attain more knowledge across a variety of domains (Cunningham and
Stanovich 1998; Echols et al. 1996) than their peers who do not read well.
Stanovich (1986) termed this the “Matthew effect,” in which poor readers fall
further behind their more literate peers in all academic areas. Additionally, literacy
skills are closely tied to positive societal outcomes such as employment and par-
ticipation in society (Heckman and Masterov 2007; Kirsch et al. 1993). Given the
predictive nature of early literacy skills, it is imperative that we develop integrated
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systems of prevention and intervention to assure competence in early literacy for all
young children.

Learning to read depends on the foundational skills of oral language, phono-
logical awareness, print awareness, and alphabet knowledge (Dickinson et al.
2003; NICHD 2000; Storch and Whitehurst 2001; Whitehurst and Lonigan 1998).
A meta-analysis of early childhood literacy research in the National Early Literacy
Panel (NELP) report (2008) identified key literacy skills shown to predict later
academic success. The skills found to have medium to large predictive relationships
with later literacy achievement in decoding, reading comprehension or spelling
include (a) alphabet knowledge, (b) phonological awareness, (c) rapid automatic
naming of letters or digits, (d) rapid automatic naming of colors or objects, (¢) name
writing, and (f) phonological memory. These associations hold true for children
across community settings, including children who reside in rural communities.
Thus, these early literacy skills must be targeted in effective interventions.

1.2 Instructional Settings in Classrooms and Homes

The environments that children experience are important in promoting these key
literacy skills. These environments may include early childhood settings, such as
child care or preschool, as well as home and family environments. Instruction for
young children around the key literacy skills is most effective when it is
language-rich, provides frequent opportunities for children to hear diverse and
complex vocabulary (Hart and Risley 1999), includes shared book reading
(Whitehurst et al. 1994a), and incorporates conversations into daily life experiences
(Snow et al. 2001). Children benefit from intensive classroom-based instruction
(Dickinson 2001). While many prekindergarten programs, including Head Start,
implement a general curricula, a number have also adopted more a more specialized
literacy curriculum (Hulsey et al. 2011). These literacy curricula have specified
scope and sequence to support the age-appropriate developmental progression of
language and literacy skills.

Furthermore, several studies have documented the effectiveness of various types
of shared book reading in improving young children’s early language and literacy
outcomes. All involve an adult reading a book to a single child or small group of
children; the most effective strategies use a variety of techniques to engage the
children in the text (Justice and Ezell 2002; Sénéchal et al. 1996). One specific
approach to shared book reading is dialogic reading, in which adults elicit chil-
dren’s active involvement in reading and discussing books through interactive
reading strategies (e.g. open-ended questions, expansions, following a child’s lead;
Arnold et al. 1994). Improvements are evident for children across socioeconomic
strata with gains for low-income children maintained for at least 6 months (Lonigan
et al. 1999; Wasik and Bond 2001; Whitehurst et al. 1994b). Moderate effect sizes
have been found in parent—(Jordan et al. 2000) and teacher-delivered interventions
(Lonigan and Whitehurst 1998).
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Significantly, research has shown evidence that the combination of high-quality
language and literacy experiences (Barone 2011; Hart and Risley 1999) along with
family involvement is advantageous to young children. Parent support for chil-
dren’s literacy during the preschool years, such as book reading, pretend play, and
mealtime conversations, all promote oral language and predict children’s later
language and literacy competence (Beals 2001; DeTemple 2001). Moderate effect
sizes are found when parents read to children, listen to their child read, or use
specific instructional techniques (Neuman and Gallagher 1994; Nye et al. 2006;
Taverne and Sheridan 1995). These findings point to the importance of parent
involvement in early learning.

Children develop and learn within multiple contexts, and these setting variations
must be taken into account when designing effective interventions. Children’s
development is optimal and the greatest gains are evident when learning and lit-
eracy experiences are integrated across contexts and continuities among these major
systems are created (Rimm-Kaufman and Pianta 2000; Taylor and Pearson 2004).
Explicit and integrated literacy-based interactions between teachers and children,
between parents and children, and between the home and school enhance children’s
learning opportunities across all settings children encounter daily (Pinto et al. 2013;
Tabors et al. 2001) and support academic outcomes (Espinosa 2002). Efforts to
enhance the “curriculum of the home,” and to create integrated opportunities for
learning within and across home and school contexts offer promising foci for
promoting early reading (Hill 2001). For example, dialogic reading interventions
implemented across school and home have been found to be significantly more
effective at increasing children’s expressive vocabulary than school-only and
control conditions (Whitehurst et al. 1994a), with home-school intervention effect
sizes at least twice as large as classroom-only effect sizes (Lonigan and Whitehurst
1998). The nature of family involvement has been found to mediate expected
effects, with the most effective interventions being those that (a) promote active
dialogue and home-school communication systems, (b) monitor children’s behavior
and performance, (c) teach parents methods for assisting their child in learning new
academic skills, and (d) engage in family-school consultation to address individual
child needs (Christenson and Carlson 2005). These must be considered in inter-
vention design for rural children and families.

The importance of literacy skills and their contribution to academic achievement
is unquestioned and an abundant number of programs, interventions and supports
have been developed to target this area in young children. The preschool years seem
to be a principally sensitive time to make these lifelong impacts. Preschool chil-
dren’s interactions with, and participation in their environment (e.g., home, school,
and community), contribute to learning; therefore, ecologically focused interven-
tions are needed to maximize children’s literacy development (Gonzalez and Uhing
2008).

Ecological preschool interventions designed to support language and literacy are
particularly relevant for children and families living in rural communities. Available
evidence suggests that students in large urban and rural communities come to
kindergarten less academically prepared in the areas of reading and math than their
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small urban and suburban counterparts (Miller and Votruba-Drzal 2013). Rural
children are 60 % more likely to be placed in special education in kindergarten than
their non-rural counterparts (Grace et al. 20006). Significantly, rates of child poverty
are higher and parents’ levels of education are lower than in urban communities
(Garrett-Peters and Mills-Koonce 2013; USDA 2014). Furthermore, the parenting
skills, expectations for children’s development as well as knowledge of child
development are all lower for rural parents than their urban counterparts (Miller and
Votruba-Drzal 2013). Additionally, disparities exist in specialized developmental
services and resources in rural communities thereby limiting access for children and
families to potentially valuable developmental supports, including access to high
quality center-based child care programs (Smith 2010; Vernon-Feagans et al. 2008).
These unique needs and characteristics of families who live in rural communities
must be considered in the development, design and execution of optimal early
childhood services (Smith et al. 2008). One such ecological intervention is the
Rural Language and Literacy Connections (Rural LLC), an intensive, literacy-based
early learning program for rural, low-income preschool children.

1.3 Intervention Description

Rural Language and Literacy Connections (Rural LLC) was originally funded as an
Early Reading First Project. Early Reading First was part of the “Good Start, Grow
Smart” initiative authorized under Title I, Part B, of the No Child Left Behind Act in
2002. Early Reading First projects were funded for three-year periods from 2002
through 2009 with an average of 30 awards funded per year for amounts ranging
between $250,000 and $3 million. The goal of these projects was to promote the
development of early literacy skills within high quality programs for at-risk children
(U.S. Department of Education).

Overview of Approach. Rural LLC was grounded in strong preschool/Head Start
classroom curriculum instruction and rich environmental supports in literacy and
language, as well as literacy supports for supplemental child care (family home or
center-based) settings and children’s homes to enhance children’s oral language,
phonological awareness, print awareness, and alphabet knowledge (Fig. 1). The
primary emphasis of the intervention was on center-based preschool settings but a
secondary emphasis on supplemental child care settings and homes was necessary
given the particular milieu of children’s everyday lives in this community. The
intentional focus on these two levels maximizes language opportunities and pro-
vides a highly intensive experience designed to put children at risk for educational
failure on successful reading trajectories.

Rural LLC included three primary objectives. First, the intervention involved
implementation of scientifically-based reading curricula in center-based preschool
classrooms, supplemental child care settings and children’s homes. Second, the
project worked to enrich literacy environments in preschool classrooms, supple-
mental child care settings attended by Rural LLC children, and children’s homes.
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Rural LLC Intervention

Primary Effort

Center-Based Preschool
Scientifically-based curricula

Enriched Literacy Environments - Classrooms Child improvements in:
Teacher Professional Development Oral Language
Alphabet Knowledge
Secondary Effort / Intervention \ Secondary Effort Phonological Awareness

Home Efforts Child Care Print Awareness
Enhanced Literacy Enhanced Literacy
Environments and Environments
Opportunities Provider Professional

Development

Fig. 1 Intervention design and theory of change for Rural LLC

Finally, the project was concerned with providing intensive and systematic pro-
fessional development around literacy/language curricula and scientifically-based
practices, as well as supplemental literacy-based opportunities to families.

Description of Partners. Rural LLC was developed in collaboration with a
University-Community team. The Nebraska Center for Research on Children,
Youth, Families and Schools at the University of Nebraska-Lincoln worked in
partnership with Head Start Child and Family Development Program (HSCFDP),
and Grand Island Public Schools-Early Childhood (GIPS-EC) in central, rural
Nebraska to develop and implement the literacy intervention. The intervention was
developed with the particular needs of the community in mind. In the agricultural
community involved in Rural LLC, many parents were employed in meat packing
plants that operated in three round-the-clock shifts. Parents often worked more than
one job. Additionally, 10 % of families were migrant and left the community during
the summer for agricultural jobs. As a result, families often required supplemental
childcare, as well as language and literacy services beyond the typical preschool
day to provide equitable services for all children. Thus, integration across the
multiple settings children encountered on a daily basis (i.e. home, school, child
care) was a particularly salient design for this rural community.

Classroom Based Instruction. The primary focus of the intervention was on
center-based preschool classroom settings. The project selected a scientifically
based preschool literacy curriculum, Opening the World of Learning (OWL;
Schickedanz et al. 2005) to systematically build the foundational skills of oral
language, phonological awareness, print awareness, and alphabet knowledge in the
preschool classrooms (Table 1). The curriculum had also shown to have positive
child impacts in previous studies (Schickedanz et al. 2005). One to 2.5 h (part-day
classrooms) and 3—4.5 h (full-day classrooms) of dedicated, curriculum-supported
time were spent developing children’s language, cognition and early reading skills
daily, in addition to informal time for extended conversation and language practice
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Table 1 Mapping child literacy skills to curricula components

Skill OWL curricula components

Oral language * Story time

e Teacher- and child-led discussions, extended discourse and
exchange of information

» Key vocabulary words in each book, used during activity time

* Vocabulary relevant to real life

Phonological awareness * Songs, predictable books, sing-along CD’s, teacher-led
alliteration, rhyming activities

Print awareness/alphabet » Teacher-led games and child-initiated activities focused on

knowledge letter recognition

» Use of letters in rich literacy environment
* Support of early writing

that occurred more frequently each day. The OWL daily schedule included a
morning meeting, center time, group read alouds with multiple readings of books
over several days, small group activities, songs and word play and activities
designed to build upon children’s background knowledge or address social and
emotional topics. OWL has a clearly specified scope and sequence and provides
detailed instructions for teachers. OWL uses children’s books, poems, music and
small group activities to develop literacy skills in preschool children. The cur-
riculum also includes teacher resources and a teacher’s guide with detailed infor-
mation about each lesson.

OWL is scientifically-based to incorporate a full range of age-appropriate
experiences with words, sounds, letters, print, books, and conversations. OWL
provides an instructional program that is comprehensive, begins with
teacher-directed and moves toward child-directed activities, and systematically
teaches children essential literacy concepts, while building children’s background
knowledge (units e.g. Wind and Water and Family).

Modifications to the arrangement of the day were made to individualize the
curriculum for specific teacher/classroom/child needs. For children who were Dual
Language Learners (DLL), books and materials were made available in English and
Spanish. Appropriate modifications, including individualized support for children
with identified speech and/or language delays, were made for children by collab-
orating with other service providers to ensure specific goals and modifications were
included in their Individual Education Plans (IEPs).

Supplemental Instructional Opportunities. As a secondary effort, Rural LLC
aimed to increase the language and print richness of child care and home envi-
ronments. This secondary focus was implemented to increase the intensity of lan-
guage exposure for children, and create coherent opportunities for learning within
and across home and school contexts. A second evidence-based curriculum was
used for this purpose, Read Together, Talk Together (Pearson Early Learning 2006;
RTTT). RTTT was integrated with OWL to reinforce the oral language skills of
children, enrich and extend children’s vocabularies and help teachers, parents and
child care partners talk with children about books. RTTT was a good choice for the
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secondary effort because limited training was needed (a training video was avail-
able) and materials were readily available and accessible for Spanish and
English-speaking families and providers. Child care partners and parents were
encouraged to use RTTT at least two times each day in structured book-reading
activities, and more frequently during informal dialogue with children.

Additional efforts were also implemented to encourage enrichment of child care
and home settings. Family literacy events (FLE) took place in preschool classrooms
two times per month. FLEs were intentionally developed to promote the active
engagement between parent and child around interesting language and literacy
activities. FLE activities were designed to meet eight key objectives (see Table 2).
The FLEs provided opportunities for parents to learn about the skills their children
were working on in the classroom and how these skills might extend to and be
supported at home. Additionally, parents were provided materials and suggestions
for additional literacy activities that would correspond to the activities of the
classroom, as well as a monetary incentive for participating in each event. The
events were implemented from a family-centered perspective; the strengths, needs
and priorities of families were central to each FLE. In addition, OWL Family
Connection Plans outlining specific literacy games and activities for parents, older
siblings, and relative providers to do with children were provided.

As appropriate, children’s child care providers were encouraged to attend the
family literacy events. Child care partners also selected materials to enhance their
child care settings, and received guidance and support from Rural LLC coaches for
environment set-up. Additionally, Family Service Workers, who conducted
monthly home visits, supported families in the use of RTTT, OWL Family
Connection Plans, and parents’ conversational skills to expand children’s back-
ground knowledge. Incentives for child care partners and Family Service Workers
were offered for enrolling in the program, attending events and completing
activities.

Professional Development Supports. Professional development that is high
quality, sustained and intensive was important for effective implementation of the

Table 2 Objectives for The FLE activity
farrinl'y' literacy event (FLE) + Is focused on child-parent interaction
activities

* Requires minimal direction and is handed off to be parent or
child-directed

* Relates to the current curriculum unit theme and early literacy
skill

+ Is open-ended and focused on process between parent and
child

+ Is based in active learning

+ Can be extended to the home environment

+ Is appropriate for children with varying developmental skills
and abilities

+ Is fun and interesting for parents and children
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curriculum components (OWL/RTTT). The primary goal for the Rural LLC pro-
fessional development series was to ensure that teachers understood the underlying
principles of child language and literacy development as well as OWL and RTTT
curricula, including effective instructional strategies, appropriate use of materials,
and effective techniques to engage participation of parents and other family
members who routinely engage with the child at home.

For preschool teachers, the professional development series included a 2-day
curriculum training, refresher half-day workshops and ongoing group and indi-
vidual coaching throughout the academic year. A coaching model of consultation
was utilized. Rural LLC literacy coaches worked with 1-3 teachers each week.
Literacy coaches completed at least 2 h of classroom observations each week.
During the observations, literacy coaches made notes about teaching strategies and
practices, modeled teaching practices, worked with individual children, collected
data (implementation fidelity data and child assessments) and provided general
support to teaching staff. Literacy coaches met with teaching staff for 30—60 min a
week. During these coaching sessions, staff worked together to set goals, document
progress towards goals, plan for lessons, discuss individualizing instruction, review
data from observations and child assessments, and discuss topics determined by the
group. Preschool teachers were eligible to receive 6 credits per academic year for
participation in the professional development series. Courses were applicable for
undergraduate or graduate credit and post baccalaureate certification renewal, with
tuition and fees paid by project resources. Monthly stipends were provided.

Professional development was also provided to the child care partners (CCPs),
including initial training in use of the RTTT curriculum, other language/literacy
in-service opportunities (for Community College Credit) and bi-monthly support
from Rural LLC coaches who visited centers or child care homes and offered
recommendations to improve literacy environments and implement RTTT. In
addition to the continuing education opportunities, literacy materials and a stipend
were made available to CCPs as an incentive for participating in Rural LLC.

1.4 Rural LLC Results and Outcomes

The preschool classrooms, teachers and child care partners experienced positive
outcomes from the intervention in areas of classroom quality, education and pro-
fessional development and enhanced home-school connections. Additionally,
children’s language and literacy skill development was enriched. Details regarding
the primary and supplemental instructional settings are provided, along with the
results experienced in each setting. The language and literacy outcomes demon-
strated by children over the course of the intervention period are then highlighted.
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1.5 Settings

Primary Center-Based Preschool Environments. Eleven preschool classrooms
were involved in the project; two classrooms operated full-day, full-year schedules
and nine classrooms operated half-day, two sessions per day, part-year programs.
All classrooms received Head Start funding and, as such, adhered to Head Start
standards and procedures related to activities, daily schedules, materials and
classroom practices. All center-based preschool classrooms were accredited by the
National Association for the Education of Young Children (NAEYC). Classrooms
were large and were well equipped with a variety of materials, and had dedicated
areas for book reading, manipulatives, small group time and other activities.
Materials were rotated and new materials and displays were brought in throughout
the year to support the current unit theme. Classroom placement of children was
conducted to ensure there were no more than 18 children per classroom and a fairly
equal distribution of gender, home language, and age (3-5 years).

Twenty lead preschool teachers participated in the project over 4 years. The
average teacher age was 33.85 years (SD = 9.88) and all were Caucasian and
female. Eighty percent of teachers had a 4-year degree or higher and 20 % had a
2-year degree. Teachers had an average of just over 6 years of early childhood
experience but this varied (SD = 6.87 years).

Supplemental Child Care Environments. Fifteen different child care programs,
both center-based and home-based, participated in Rural LLC. Child care partners
(CCPs) were provided with all materials to implement the RTTT curriculum
including books and question cards. In addition, CCPs received funds to make
improvements to their environments based on the results of assessments of the
literacy environment and consultation with their literacy coaches.

Twenty-one CCPs participated in the project over the 4 years. The average age
was 30.29 years (SD =9.06 years) and all were female. Most CCPs were
Caucasian (76.2 %), 9.5 % were African American, 4.8 % were Hispanic, 4.8 %
were American Indian/Alaska Native and 4.8 % were Native Hawaiian/Other
Pacific Islander. CCPs were less educated than the preschool teachers, with only
19 % holding a 4-year degree or beyond, 28.6 % had a 2-year degree, 33.4 % had
some college/training and 19 % had a high school diploma. CCPs had an average of
almost five and a half years of early childhood education experience (SD = 4.28).

Children and Families. The 4-year project involved a total of 488 children. For
this group of children, 48 % were female; 42 % were Caucasian; 3.2 % were
African American; 51.7 % were Latino/Hispanic; 1.1 % American Indian and 2 %
identified ethnicity as “other.” English was the primary language at home for
73.8 % of the children. About one-third of parents (37.4 %) reported earning less
than a high school diploma, with another third (34.5 %) reporting a high school
diploma as their highest educational level.
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1.6 Primary Environment: Center-Based Preschool
Classroom and Teacher Results

Classroom Results. The ECERS-R (Harms et al. 1998) was used as a measure of
global classroom quality. This tool consists of seven subscales and an overall total
quality score; scores range from 1-7. A score of 5 or above reflects a high quality
environment. Total quality scores on the ECERS-R prior to the implementation of
Rural LLC were above the cut off for high quality environments (overall average
scores of 6.1); this provided an indication that the settings were providing a high
quality experience for children upon initiation of the intervention. Following
implementation of Rural LLC, quality measures were collected each fall and spring
of the project. Throughout the project period, preschool classrooms were able to
maintain these high levels of quality (ECERS-R overall means were above 5.7 at
each fall and spring assessment). Following the completion of the classroom
observations, literacy coaches met with teachers to discuss results and make action
plans for improving areas that scored below 5 on the measure. These results suggest
that though the addition of the intervention required additional focus and resources,
high quality environments for young children were supported and maintained over
the course of Rural LLC.

Teacher Results. Furthermore, we set out to enhance professional development
opportunities for preschool teachers. Teacher professional development was a
cornerstone of the project. The professional development offered through Rural
LLC supported teachers in developing knowledge about best practices in language
and literacy through trainings on curriculum, literacy/language development,
assessment, and using data-based decision making. Furthermore, teachers experi-
enced individualized coaching and college courses. Three indicators provide evi-
dence of enhanced supports including (a) participation in professional development
offerings, including college coursework; (b) knowledge and application of best
practices, including fidelity to the curriculum; and (c) quality of teacher-child
interactions. Together, these indicators provide evidence that the intervention
helped teachers to improve their instructional practices in support of children’s
language and literacy skills.

Overall, teachers received over 108 h of training over the 4 years of the project
and approximately 36 h of coaching each year. In addition to these training
experiences, 14 of the 20 teachers (70 %) took part in college credit offered through
the project. The courses included an independent study course in which teachers
reflected on the implementation of the intervention and their classroom practices, as
well as courses on child development and early language and literacy. An area of
need for rural teachers is access to college-level course credit and we were able to
provide opportunities for teachers to advance their education through the project.

Teachers’ classroom practices were observed by coaches weekly and an OWL
curriculum fidelity checklist-Revised (Modified from Jonathan Fribley, Education
Consulting St Cloud MN and Candi Foltz-Hall, Shannon County School District)
was completed by coaches annually in the fall and spring. The fidelity checklist
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assessed teacher’s adherence to the curriculum design and the quality of
teacher-child interactions occurring. Scores on the fidelity checklist consistently
increased from fall to spring each year with overall averages of fidelity in the spring
above 80 %. One aspect of particular interest assessed by the fidelity checklist was
teacher interaction with children. The 5-point scale (1 = basic and 5 = exemplary)
assessed teachers interactions with children during center time (i.e., teacher engages
in conversations with children, models vocabulary word use, promotes child
choice). The data indicate that teachers had positive interactions with children (e.g.
average interaction ratings above 4.0 at each assessment).

In addition, during the third year of the project, teachers completed the Preschool
Teacher Language and Literacy Beliefs Questionnaire (Hindman and Wasik 2008;
TLLB). The 30-item TLLB addresses teachers’ beliefs about preschool children’s
development in the areas of decoding (e.g. “I believe that children need plenty of
drill and practice to learn the sounds of letters”), oral language (e.g. “I believe that
children should not talk during meals”), book reading (e.g. “I believe that children
should look at books to help the learn to read”) and writing (e.g. “I believe that
children should write without worrying about spelling.”). Teachers respond to items
using a S-point Likert scale (1 = strongly disagree to 5 = strong agree). Mean
scores are calculated with higher means indicating more developmentally appro-
priate beliefs. The overall mean score was 4.4, indicating teachers held develop-
mentally appropriate and evidence-based practice beliefs by the third year of
implementation.

Results from these measures, paired with comments from teachers collected
during annual focus groups, indicate that teachers’ classroom practices and beliefs
about literacy were supported and enriched by the Rural LLC project. Teachers
described feeling supported by coaches and learning from trainings provided.
Teachers stated that the support received from the project (specifically the material
preparation, coaching and professional development) helped them implement the
intervention curriculum. Teachers reported that seeing changes in child behavior
and skills demonstrated in the classroom and increased child assessment scores was
evidence for teachers that the intervention was effective. In addition, some teachers
shared that positive parent comments and feedback about the intervention and child
skills further encouraged teachers to implement the intervention with fidelity.

1.7 Supplemental Environments: Child Care
and Home Results

Child Care Results. Environment quality measures were completed each fall and
spring in the supplemental child care settings using measures that were similar to
those collected in the preschool classrooms. Comparable quality measures were
collected in family home child care environments. Results from the quality mea-
sures in the center- and family home- child care settings indicated that the child care
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environments were typically of low quality and fall to spring improvements
occurred for only a few CCPs. This outcome was not unexpected, as the primary
intervention efforts in Rural LLC were occurring in the center-based preschool
classrooms and the ability of the project to impact global quality in the child care
settings was limited.

The CCPs were provided similar education and professional development
opportunities as the preschool staff, although at a lower level of intensity. Five of
the 21 CCPs (24 %), as compared to 70 % of the center-based preschool providers,
participated in the college-credit courses offered through the project. These courses
were offered through collaboration with a local community college. Additionally,
CCPs were invited to attend the trainings provided to the preschool staff and several
CCP did throughout the project. CCPs received an average of 5 h of coaching per
academic year. During focus groups, CCPs reported increasing the number of
literacy activities they did with children and being more intentional in their inter-
actions as a result of the project. These changes were likely beneficial to children,
but were not identified on the global measures of quality.

Home Results. Rural LLC targeted enhanced home-school connections, and
enriched environments at home. One approach for encouraging engagement of
families was the offering of Family Literacy Events (FLE). Parents and staff viewed
these events as opportunities to engage in one-on-one activities with their children
and gather ideas for supporting literacy development at home. Over the course of
the project, 53 FLE were conducted. Overall, 39 % of families attended more than 1
event, 14 % of families attended one event and 47 % of families did not attend any
events while their child was in the program. The events were well received and
results from parent satisfaction surveys collected at each event indicated that par-
ents enjoyed the activities with overall satisfaction ratings above 4.5 on a 5-point
scale. Additionally, home-school connections were strengthen by the creation of
newsletters by teachers, use of OWL Family Connections documents, and partic-
ipation in RTTT. Parents’ voiced satisfaction with this experience in focus groups
that were conducted each year. During these focus groups, parents reflected on the
intervention components and impacts, reporting changes in their children’s literacy
and language skills, increased engagement in literacy activities at home, and ben-
efits of participating.

1.8 Children’s Language and Literacy Qutcomes

While all children were part of Rural LLC, not all children experienced the full
ecological intervention (i.e. home and/or child care enrichments in addition to
classroom). Some only experienced the preschool classroom-based curriculum and
enhancements. We were interested in exploring how the language and early literacy
skills varied for children who participated in Center-based programming versus
Center-based Plus (preschool in addition to child care and/or family literacy events)
programming at Kindergarten transition (Knoche et al. 2011b). Forty-seven percent
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of children (n = 229) participated in classroom-based activities alone; 53 %
(n = 259) participated in the ecological programming across settings. These groups
were not pre-determined but identified post hoc based on actual experience.
Demographic characteristics across groups were not statistically significantly dif-
ferent, and baseline scores were equivalent. After controlling for baseline scores,
significant differences at the end of preschool were observed in children’s alphabet
knowledge as measured by the number of upper case letters identified, as well as
print awareness.

Children who experienced the full ecological intervention had significantly
higher alphabet knowledge skills than children who experienced classroom-based
programming alone (b = 1.94, #(443) = 2.63, p = .009). Furthermore, children who
experienced the full ecological intervention had significantly higher print awareness
skills than children who experienced classroom-based programming alone (b = .49,
#(309) = 2.68, p = .008). Early literacy skills appear to be most affected by eco-
logical programming.

Furthermore, a small follow up study was conducted to compare the kinder-
garten progress of children who had participated in Rural LLC (Osborn et al. 2010).
Data were gathered from 212 Rural LLC students in kindergarten, and 720 peers
who were identified as receiving free and reduced lunch. There were no significant
differences identified between children who had participated in the Rural LLC
intervention in preschool and those who had not. This finding could indicate that in
fact the early literacy intervention supported children in developing skills to make
them more equivalent to their peers upon school entry. A significant difference was
identified in attendance rate #(460) = 3.24, p < .01, demonstrating that children
who participated in the Rural LLC intervention attended school at a significantly
higher rate than children who had not participated in the Rural LLC intervention.

Specific analyses investigated outcomes for dual language learners who were
involved in project (n = 185); (Knoche et al. 2011a). Sixty-one percent of dual
language learners participated in classroom-based activities alone; 39 % partici-
pated in the ecological programming across settings. After controlling for baseline
scores, children who experienced the full ecological intervention had significantly
higher alphabet knowledge skills at the end of preschool than children who expe-
rienced classroom-based programming alone. No differences between groups were
identified on oral language phonological awareness or print awareness measures.
Additionally, children who experienced the ecological intervention had signifi-
cantly higher rates of attendance during preschool than children who experienced
classroom-based alone (b = 0.02, #(134) = 2.06, p = .04). Furthermore, some gains
persisted through kindergarten. At the end of kindergarten, dual language learners
who had participated in ecological preschool programming were less likely to be
identified as at risk on a measure of letter naming fluency, relative to their peers of
the same age ()(2 (1, N = 81) = 6.09, p < .05).
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2 Future Research Needs

The ecological, cross-setting focus of Rural LLC was well-suited for preschool
children in this rural, agricultural community. While the intervention was not highly
individualized, the breadth of services accommodated the needs of the diverse
children and families who were involved in programming. The continuity of edu-
cational supports across preschool, home and supplemental child care settings
encouraged children’s literacy skill development during preschool. Furthermore,
the preschool teachers and child care partners also benefited from the intervention.
There are, however, additional areas of research that would aid in the ongoing
implementation of Rural LLC.

First, issues surrounding infrastructure are worthy of future investigation. In the
federally-funded Rural LLC project, monetary resources were made available to
programs; materials were purchased, literacy coaches were provided and partici-
pants (teachers, families, CCP) received incentives for participation. Once the
funding cycle was complete, modifications were necessary to sustain some features
of the program. For example, literacy coaches were hired as part of programmatic
practice to support ongoing implementation of language and literacy supports. The
use of evidence-based early learning curricula was incorporated into all
center-based preschool classrooms. But other features, like incentives for families to
participate in family literacy events could not be sustained. Research that explores
how programs can sustain demonstration projects is needed, particularly in rural
communities with restricted resources. Use of technology for intervention imple-
mentation should be explored (e.g. provision of early childhood literacy coaching
via web conference).

Future research should also examine closely the environmental enrichments that
are taking place in the homes of rural preschool children. The opportunities and
experiences afforded to children in rural settings is likely to be unique. Some of
these unique experiences are reported in this volume (Clarke et al., this volume).
Understanding exchanges in the homes of rural children would allow for more
effective intervention programs to be developed that build on the strengths and
needs of rural families. Additionally, a systematic follow up of children into and
through third grade who participated in Rural LLC would yield important longi-
tudinal information about the sustained effects of an ecological intervention
designed to support young children’s language and literacy skills.
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Part II1
Rural Education Research Findings Part 2:
Family and Community Influences



Rural Parenting: Cumulative Risk
and Parenting Process

Irina L. Mokrova, Lynne Vernon-Feagans
and Patricia Garrett-Peters

Abstract In this chapter, we describe the Family Life Project, a large-scale lon-
gitudinal study that chronicles the lives of African American and non-African
American children and their families living in two poor rural areas of the US:
Appalachia and the Black South. The breadth of the Family Life Project data allows
us to expand the previous literature on rural poverty and to highlight the notion that
the effects of poverty are not limited to low levels of income, but are rather fused
with several “correlated constraints” that co-occur with poverty: low maternal
education, low job prestige, non-standard work hours, single parenthood, residential
instability, and neighborhood safety. We use a cumulative risk perspective as a
comprehensive way to describe the life in rural poverty and the disproportionate
burden it puts on rural families as they navigate day-to-day life. We also look at two
examples of parenting—the quality of mothers and fathers language input and the
quality of mothers and fathers emotion talk—as we examine (1) parenting as a
mediating link in the relation between cumulative risk and children’s literacy skills,
and (2) the role of fathers in the process of child development.

Keywords Parenting - Poverty - Rural families - Child development « Cumulative
risk + Low income

1 Introduction

Seminal works by McLoyd (1990, 1998), Duncan and Books-Gunn (1997), and
others have highlighted the importance of social and economic capital in affecting
the quality of parenting and child development. Among the components that
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comprise social and economic capital, poverty has been implicated as perhaps the
largest contributor to the lower quality of parenting and negative child outcomes.
Most of the previous research in this area has focused on urban poverty while much
less is known about the challenges of families who live in geographically isolated
poor communities. These rural families may have unique challenges and supports
compared to urban areas that create a somewhat different context for processes of
parenting and children’s development (Vernon-Feagans et al. 2012).

In this chapter, we describe the Family Life Project (FLP), an epidemiological
longitudinal study that chronicles the lives of children and their families growing up
in low wealth rural America. We use the FLP data to expand the previous literature
on how families navigate the challenges of poverty and examine closely the
exacerbating effects of being poor in African American and non-African American
families who live in rural communities. While all the FLP families live in rural
settings, the FLP sample allows us to contrast poor African American and
non-African American families with their not poor counterparts. In this chapter we
highlight the notion that effects of poverty are not limited to low levels of income,
but are rather fused with several “correlated constraints” that co-occur with poverty.
We provide a brief review of the previous research on poverty and rurality and
discuss the use of a cumulative risk index, a theoretically-based and
empirically-validated composite that incorporates most-often co-occurring con-
comitants of poverty, as a comprehensive way to describe the life in rural poverty.

We also highlight the disproportionate burden of poverty that poor rural families,
and particularly African American poor families, experience as they navigate
day-to-day life.

In the second part of the chapter we elaborate on two examples of parenting
quality that the FLP project has examined: the quality of mothers and fathers
language input and the quality of mothers and fathers emotion talk. We highlight
the role of both mothers and fathers as important for their child’s successful
development. In the case of parental language input we also trace its role as a
mediating link in the relation between cumulative risk index and children’s literacy
skills in early childhood. Based on the results from the FLP data we show that
greater parental language input and greater levels of emotion talk among poor
parents can buffer children from poor families, and particularly from poor
African-American families, from the adverse effects of poverty.

1.1 The Family Life Project

The Family Life Project is a multidisciplinary longitudinal study that used an epi-
demiological sampling frame to recruit a sample of 1292 infants and their families
residing in six poor rural counties in North Carolina and Pennsylvania. Poor families
in North Carolina and Pennsylvania and African-American families in North
Carolina were oversampled. The sampling frame in the Family Life Project was
unique compared to previous research on rural populations and many previous



Rural Parenting: Cumulative Risk and Parenting Process 205

studies of poverty. Of the four rural areas in the US identified with high rates of rural
poverty (Dill 1999), two areas are located east of Mississippi: Appalachia and the
“African American South”. The FLP recruited a representative sample of families
residing in six counties (3 contiguous counties in Pennsylvania and 3 contiguous
counties in North Carolina) that contained mid-size and small towns and that are
distant from urban centers (see Chap. 2 in Vernon-Feagans et al. 2013). As such, the
FLP sample is generalizable to other populations residing in rural Appalachian
Mountains and African American South. To increase the representativeness and
generalizability of our sample, the FLP contacted over 90 % of mothers who gave
birth to a baby in six target counties between September 2003 and September 2004,
the targeted recruitment period. Eighty percent of eligible mothers agreed to par-
ticipate in our study. This is an extremely high rate of contact and acceptance and
these rates did not differ by race or socioeconomic status. Moreover the FLP was
able to maintain a high level of participant retention, with over 75 % of families
actively participating in the study 90 months after its inception.

As a multidisciplinary longitudinal study, the FLP placed a focus not only on the
development of children who were born to parents living in low wealth rural
comminutes, but also examined the overall functioning of families, with an
emphasis on parenting. Primary caregivers, who were overwhelmingly biological
mothers, were the most constant adults in the study children’s lives but data were
also collected on the secondary caregiver, usually fathers. As such, the FLP col-
lected an unprecedented wealth of data about the mothers and fathers of young
children living in poor rural communities. Data were collected on family life during
multiple home visits and phone interviews over a seven year period, collecting a
wide variety of developmental, contextual, and demographic information that helps
to understand the development and functioning of children and adults in these
families.

2 Families Living in Rural America: Correlated
Constrains

Rural living has long had an image of picturesque landscapes, charming small
towns, and close-knit communities. When urban/suburban dwellers think about
rural settings, they envision a measured life style, with time for friends and family
and with close proximity to nature. But the reality for many families who live in
rural settings is often quite different from this idealistic view. Most rural areas of the
US did not gain during the economically prosperous years of 1990s and early
2000s, which produced high level of economic growth on the heels of the tech-
nological revolution. The increased productivity and subsequent economic advan-
ces that resulted from incorporation of technology into all spheres of business were
centered mainly in urban/suburban areas (Regional Educational Laboratory
Network 2004). Moreover, the growing availability of imported foods, emergence
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of multi-national farming corporations, and mechanization of agriculture led to the
demise of many small family-owned farms. Currently, only a very small percentage
of all jobs in rural areas are farm-related (O’Hare and Johnson 2004). In addition,
there has been a dramatic decrease in mining and manufacturing jobs as those
largely relocated overseas in pursuit of cheaper labor force (Duncan 1999; O’Hare
and Johnson 2004). These larger economic trends of globalization especially
impacted many rural communities where mining, steel, textile, and furniture-related
businesses had employed many rural adults in the past but now these industries
have gone overseas. The higher-paying industrial jobs that were able to afford
middle-class life styles to its workers 30—40 years ago were replaced by service
sector jobs, particularly for adults without college education. The service sector jobs
often entail low pay, low occupational prestige, few benefits, irregular work hours,
and limited job security (Weber et al. 2002). Due largely to these economic changes
as well as lack of educational and occupational opportunities, by the end of the 20th
century there was a gradual out-migration of talented young adults from rural to
urban areas, leaving behind an elderly population and a smaller, less-educated,
young adult population (O’Hare and Johnson 2004; Weber et al. 2005).

2.1 Poverty in Rural America

One of the unwelcome consequences of this economic shift was an increase in
poverty in rural America and a growing gap in poverty rates between
urban/suburban and rural areas (Mattingly et al. 2011). Nationally, more than half
(51 %) of rural families with children have incomes below 200 % of the federal
poverty line (which is often an eligibility criterion for public services and is gen-
erally considered the minimal subsistence income level), compared to only 37 % of
urban families with children in the same income bracket. This high rural poverty
rate occurs despite the fact that 80 % of all rural families have a family member
working full-time (Rivers 2005). Moreover, one-quarter of rural poor families who
had two or more employed household members were still living in poverty. These
data suggest that low-wage jobs, combined with geographic isolation, and limited
access to higher education or vocational training are likely to impede poor rural
families’ chances of climbing out of poverty (Lichter et al. 2003). The
out-migration of talented young adults from rural areas also contributes to the
growing economic disparity between rural and urban/suburban areas: talented
young adults are leaving their rural communities because of limited opportunities
for life advancement; and once they leave, the overall social capital of their rural
communities diminishes. That in turn leaves fewer resources, particularly in terms
of social capital, for people who stay behind, including children.

The FLP project adopted a detailed and inclusive way to measure poverty and
income levels of the participating families. We used the approach taken by Hanson
et al. (1997) of basing household income on anyone who resides in the household,
not simply those people related by blood, marriage, or adoption. At each home visit,
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the primary caregiver reported on the annual income of members of the household
and all other sources of income available to family members, such as unemploy-
ment insurance, social security retirement, child support, regular help from relatives
or friends, or other incomes. An annual household total income then was calculated
and divided by the federal poverty threshold for a household of that particular size
and composition to create the income/needs ratio. For instance, a household of 2
adults and 2 children making $19,157 in 2004 would have an income/needs ratio of
1 or 100 % of the poverty line while this same family constellation making double
that amount or $38,314 would have an income/needs ratio of 2 or 200 % of the
poverty threshold. Because many anti-poverty programs have developed eligibility
requirements up to 200 % of poverty, the FLP considered a family poor if they were
below 200 % of the poverty line for that family size.

Our in-depth approach to measuring poverty revealed that about 68 % of the
FLP families had income below 200 % poverty during their child’s early years of
life. Of all African American families participating in the FLP, over 80 % of
families had income below 200 % poverty during their child’s early years. This
large difference in poverty rates indicates that rural African American families were
disproportionately more poor compared to rural non-African American families. As
Fig. 1 indicates, for most families in the FLP sample income levels did not change
significantly during the first 7 years of their child’s life. Moreover, the proportion of
families, both African American and non-African American, who lived below
200 % poverty appeared fairly stable from 6 months to 7 years of age.

2.2 Educational Attainment in Rural America

Another demographic indicator that often co-occurs with poverty is low levels of
education. With the broader economic changes of the last several decades, edu-
cational attainment is becoming a more significant predictor of financial stability
than ever, where people who obtain college degrees are able to achieve middle class
life styles, or “board the escalator upwards” to the higher income levels, whereas
high school graduates are losing financial ground (Carnevale et al. 2010;
Vernon-Feagans et al. 2015). Educational attainment of the FLP mothers
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corresponds to the national data on levels of education in rural settings.
Nation-wide, 30 % of urban/suburban adults have a college degree while only 17 %
of rural adults have a college degree (USDA Economic Research Service 2012).
Figure 2 shows percentages of high school and 4-year college degrees among
African American and non-African American poor and not poor mothers. Overall,
about 15 % of all FLP mothers did not complete high school and about 70 % of the
mothers had a high school degree or its equivalent. In contrast, college graduation
rate was only 15 %. Among poor mothers, only 1 % of African American women
had a college degree and about 7 % of non-African American women had a college
degree. Among not poor mothers, 19 % of African American women had a college
degree and 37 % of non-African American women had a college degree. Thus, we
observed striking, but unfortunately not surprising differences in the levels of
educational attainment between poor and not poor mothers. Moreover, we do not
see, on average, lower levels of education among African American mothers in our
rural sample in comparison to their non-African American counterparts. Thus the
educational differences between our poor and non poor are fairly dramatic with
really no race differences. As we showed elsewhere (see Vernon-Feagans et al.
2015), it is precisely the difference between having and not having a 4-year college
degree that sets people on divergent tracks in life with college educated women
doing increasingly better than women who have a high school degree or less.

2.3 Parental Work and Work Hours in Rural America

Rural parents are likely to work longer hours but earn less than their urban coun-
terparts. A common trend among rural families in recent decades was the increase
in non-standard work hours and the increase in multiple jobs (Mather and Scopilliti
2004). The changes in work schedules from day-time standard work hours
(approximately 9 a.m. to 5 p.m.) to non-standard work hours (i.e., evening, over-
night, rotating, seasonal, or unpredictable hours) have disproportionately affected
adults with lower levels of education. Currently, about 40 % of American labor
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force is working non-standard work hours, with lower educated adults are likely to
have non-standard shift jobs both in rural and urban/suburban settings (Presser
2004). It had been argued, however, that with the disappearance of key industries
that previously employed rural residents, there are now less opportunities in rural
areas to find stable, standard work hour jobs (Vernon-Feagans et al. 2010). As such,
many rural adults have no other choice but to accept service-sector or other
non-standard types of work available to them.

Further, rural families commute longer distances to work and services, with only
40 % of rural areas having access to public transportation (Friedman 2003), which
makes daily routines even harder to follow. In sum, non-standard work hours,
multiple jobs, and long commutes translate into fewer hours that parents are able to
devote to interacting with their children and being involved in their lives.

As a consequence in this shift in work patterns, combined with low levels of
education and income, many aspects of family life are being negatively affected
(Enchautegui 2013; Smith and Tickamyer 2011). For example, mothers who work
non-standard hours during the early years of their child’s life tend to have children
with poorer language and cognitive skills at 36 months of age compared to mothers
who work standard hours (Han 2005). In examining the African American families
in FLP, findings were consistent with Han’s findings that nonstandardwork
schedules were associated with detrimental effects on children’s early expressive
language and uniquely identified maternal positive engagement and negative work—
family spillover as partial mediators through which the association between
mother’s work schedules and children’s expressive language ability might be
explained (Odom et al. 2013).

In the Family Live Project, we observed several factors that contribute to
hardship for rural parents and are likely to exert negative influence on parental
ability to provide optimal parenting for their children. For example, many parents in
our sample were working non-standard work hours (defined as any second shift,
nigh shift. Over 15 % of families in the FLP sample did not have access to a
working vehicle, which created additional barriers in accessing services and navi-
gating day-to-day life. Overall, 64 % of mothers in our sample participated in labor
force, either full time or part time, during the early childhood years of the study
children. Of the working mothers, 38 % of poor mothers and about 25 % of not
poor mothers had non-standard shifts (see Fig. 3 for the full race by poverty status
percentages). Many not poor mothers, who were working non-standard hours, were
employed at occupationally prestigious jobs, such as nurses or managers, and their
employers provided health insurance, paid vacation leave, and other benefits. In
contrast, many poor mothers with non-standard work hours were employed at less
occupationally prestigious jobs, such as retail and food service industries, and often
did not have employer-sponsored health insurances or other benefits.

Moreover, the quality of working conditions, aside from the standard/
non-standard work shift differences, also varied greatly for mothers from poor
and not poor groups. Working mothers’ occupational self-direction was much
higher for not poor mothers than for poor mothers.
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Occupational self-direction was defined as the degree of self-supervision, control
of others, and decision-making power of the job; and was measured through
mothers self-report on a number of questions such as making decisions about when
to come and leave work, how to perform one’s work, who to hire, etc. (Crouter
et al. 2001; Lennon 1994). Prior evidence suggests that occupational self-direction
of parents is associated with the quality of their parenting, such as ability to
organize optimal environments for their children, provide less restrictive parenting,
and offer more appropriate emotional and educational supports for their children
(e.g., Kohn and Schooler 1978; Schooler and Schoenbach 1994). Parents who live
in rural areas and have lower levels of occupational self-direction are the least likely
to interact with their children in developmentally appropriate and nurturing ways
than any other group of parents (Goodman et al. 2008). Ultimately, higher levels of
occupational self-direction have been related to child cognitive and behavioral
outcomes; and parenting processes have been indicated as mediating links in these
relations (Crouter and McHale 2005; Menaghan and Parcel 1991).

Of other aspects of working conditions, poor working mothers in the FLP
sample reported lower levels of supervisor support, lower levels of job flexibility
(i.e., ability to deal with family matters during work hours or to arrange for flexible
work hours to accommodate family needs), less employer-sponsored benefits, such
as health insurance, retirement plan, and paid time-off, and higher levels of negative
work-to-family spillover effects. The cumulative toll of these less than desirable
factors depletes working mothers’ ability to cope with life’s challenges, increases
their levels of stress, and diminishes psychological, social, and temporal resources
available for their children.

2.4 Single Parenthood

Before the broader economic shift of the last four decades that has affected rural
Americans’ income standing, about 77 % of rural children lived in two-parent
families compared to 72 % of urban children who lived in two-parent families.
Since then, family structure in rural settings has been changing alongside the
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economic and educational opportunities. By 2007, only 66 % of rural children
compared to 70 % of urban children lived in two-parent families (O’Hare 20009).

The decline in two-parent families with children in rural areas has direct
implications for increasing rates of child poverty, as two parent families are less
likely to live in poverty than other types of family structure. Despite the gradual
decline in poverty rates among female-headed households after the welfare reform
of 1996, families of single mothers in rural areas have continued to experience
higher rates of poverty than families of single mothers in urban areas. This dif-
ference in poverty rates exists despite the fact that rural single mothers tend to work
longer hours than their urban counterparts do, once again pointing to the fact that
rural mothers have less access to or less skills required for higher paying jo