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A Road Map for Learning Progressions Research in Geography

ABSTRACT

This article provides an overview of learning
progressions (LP) and assesses the potential
of this line of research to improve geography
education. It presents the merits and limitations
of three of the most common approaches used
to conduct LP research and draws on one
approach to propose a first draft of a LP
on map reading and interpretation. It also
highlights findings from LP research that may
be especially significant for future work in
geography education. The article concludes
with a description of a new research project,
GeoProgressions, to build capacity for LP
research in geography.
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INTRODUCTION

As part of A Road Map for 21st Century Geography Education: Geography Education
Research (a report from the Geography Education Research Committee of the
Road Map for 21st Century Geography Education Project; Bednarz, Heffron, and
Huynh 2013), the committee conducted a review of geography education research
published in the last decade. The findings reveal a field that is disconnected from
educational research in other disciplines, including social studies. Moreover, the
review found that much of the existing body of geography education research is
limited to designs involving low numbers of study participants, disaggregated
topics on student learning, and with few examples of longitudinal studies.

The Geography Education Research Committee report recommended parallels,
closer alignments, and linkages with the systematic research approaches taken in
mathematics and science education, with emphasis on the potential value of
learning progressions (LP), as a strategy to improve the quality and quantity
of research in geography education. Of the 400+ articles reviewed for the Road
Map report from three prominent geography education journals (national and
international), we found no LP research in the literature. The Road Map report
presents LP as an area that can potentially contribute to a deeper understanding
of the teaching and learning process in geography. At the same time, LP research
may foster productive research collaborations between geography, mathematics,
and science education researchers.

This article summarizes LP research and how this information is being used to
build the capacity of geographers to conduct systematic and coordinated research
on ways students learn geography. We begin by explaining LP as it has been
defined and developed in mathematics and science education. Next, we consider
the merits and limitations of three of the most common approaches utilized to
conduct research in LP, drawing on one approach to propose a first draft of a
map reading and interpretation LP. We also highlight findings from LP research
that may be especially significant for future work in geography education. We
conclude with a description of a new program, GeoProgressions,! designed to lay
the groundwork for strategic, coordinated research on LP in geography.

DEFINING HYPOTHESIZED LEARNING PROGRESSIONS/TRAJECTORIES

A hypothesized learning progression (LP), also known as a hypothesized
learning trajectory (LT), is a “description of the successively more sophisticated
ways of thinking about a topic that can follow one another as children learn”
(National Research Council 2007, 219). In essence, the researcher seeks to
acquire quantitative and qualitative evidence of students’ thinking and how it
develops over time in relation to a topic, concept, or practice. Generally, the
terms hypothesized learning progressions and hypothesized learning trajectory are
used to represent similar ideas in science education and mathematics education,
respectively. However, sometimes when the latter term is used in science
education, it also refers to smaller sequences of LP that have a more narrow
time span and grain size (Duschl, Maeng, and Sezen 2011). In this article, we will
consider the term LP to be synonymous with learning trajectories.

The idea of research on progressions of learning is not new; it is similar to other
models of developmental and progressive learning such as the spiral curriculum
(Bruner 1960) and learning hierarchies (Gagné and Briggs 1974). The premise of a
LP is that empirical data can provide testable hypotheses about how students’
knowledge and skills develop and are organized as they learn (Duncan and
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Hmelo-Silver 2009; Mosher 2011). LP research in math and
science has been conducted using a number of methodolo-
gies but with a general agreement on measuring differences
in learning along a continuum, following a hypothesized
progression, from a lower to an upper anchor. Anchors are
expectations of what students ought to know about a target
topic at a specific grade or age. The lower anchor refers to
the knowledge and practices learners possess when they
enter the progression, whereas the upper anchor describes
what students are expected to know and be able to do by
the end of the LP (Duncan and Hmelo-Silver 2009; Duschl,
Maeng, and Sezen 2011).

The idea that the hypothesized LP is a bridge between re-
sources of large-scale time frames (e.g., standards, curricula,
and assessments) and research focused on short time peri-
ods has been proposed by several researchers (e.g., Baroody
et al. 2004; Anderson 2008). The resulting predictions about
the learning process can inform the design of content stan-
dards for different academic subjects and serve to support
instructional methods (Adadan, Trundle, and Irving 2010;
Furtak et al. 2010; Sztajn et al. 2012; Mojica and Confrey
2009) and assessment practices (Alonzo 2011; Alonzo and
Gearhart 2006). Standards are based primarily on the logic
of the discipline as organized by adult stakeholders’ (e.g.,
academics and teachers) experience regarding what, when,
and how concepts are taught (Corcoran, Mosher, and Rogat
2009; Mosher 2011). A LP, on the other hand, emphasizes
how students learn within the scope and sequence of formal
education as expressed in standards and curricula. For
an in-depth review of foundational ideas that shape our
thinking about LP, see Duschl, Maeng, and Sezen (2011).

It is important to note that there may be multiple path-
ways to learning, and thus a validated progression of think-
ing does not necessarily make it the best or only path for ef-
fective learning and teaching (Baroody et al. 2004; Clements
and Sarama 2004; Corcoran, Mosher, and Rogat 2009).
Nonetheless, understanding student thinking has tremen-
dous practical value for designing appropriate learning
opportunities, instructional materials, and assessments. We
discuss these merits and limitations as well as three method-
ologies of LP in the following section. For a detailed com-
parison of LP and LT, see Ellis, Weber, and Lockwood (2014).

METHODOLOGIES FOR LEARNING PROGRESSIONS
RESEARCH

Hypothesized LP typically include four to six levels of
sequential learning and encompass the following general
parts (cf. Clements and Sarama 2004; Simon and Tzur 2004;
Corcoran, Mosher, and Rogat 2009; Songer and Gotwals
2012):

1. An educational goal based on students’ current
knowledge;

2. Hypothesized developmental pathways about stu-
dents’ thinking progress;

3. Activities that can be the basis of intended learning;

4. Assessments to measure student understanding and
development over time.
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The process to develop a LP varies across research
projects. For this reason, differences exist in the time span
and grain size of the topic, target audience, and data types
collected for analysis (Battista 2011). To summarize the
range of research methodologies employed, we present
three approaches identified from the literature as example
building blocks (Duncan and Hmelo-Silver 2009). These
approaches fit into one of two refinement pathways defined
as Validation LP and Evolutionary LP. The former process
aims to validate the initial LP sequences while the latter
seeks to revise the intermediate learning steps for use
in meaningful instructional intervention (Duschl, Maeng,
and Sezen 2011). Table 1 highlights the main features and
differences between the three approaches.

The three approaches differ in various ways, including
the LP development process and the types of measurements
used to collect data to verify the LP. Approach 1 provides
a LP grounded in the literature of student learning on the
target topic. Approach 2 extends beyond this by employing
different instruments to test student performance against
the hypothesized LP. The testing phase may take multiple
iterations of data collection either from different sample
groups at one time or following the same group over
time. The data is used to modify the LP. Approach 3, also
building on approach 1, diverges from approach 2 in that
an instructional intervention is used to measure student
learning with curriculum. In this case, the test instruments,
curriculum, and LP are all core to the research.

Approach 1—Data-Grounded Development

The development of LP is based on a body of literature
on student learning (e.g., Catley, Lehrer, and Reiser 2005;
Smith et al. 2006; Duncan, Rogat, and Yarden 2009; Lee and
Liu 2010). These LP require further validation studies with
students, in order to test the reliability of students’ thinking
against the progressions developed. Figure 1 illustrates the
general steps taken to develop a LP that is based on findings
about student learning in the literature.

Approach 2—In Situ Student Understanding

Approach 2 starts with a LP that is created using ap-
proach 1, but extends the research to include the validation
of LD, generally from cross-sectional studies that document
students” knowledge on a topic, across multiple grades.
The data are collected with assessment tools, clinical
interviews, and teaching episodes to determine students’
current progressions of learning in situ. Researchers use the
data to revise the hypothesized LP (e.g., Clements, Wilson,
and Sarama 2004; Alonzo and Steedle 2009; Mohan, Chen,
and Anderson 2009; Gunckel et al. 2012; Jin and Anderson
2012; Fig. 2).

Approach 3—Instructional Intervention

This approach differs from the two above due to the
inclusion of a teaching intervention. LP may also come
from data collected from carefully sequenced teaching
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Table 1. Comparison of the main features across three methodological approaches.

Approach 1:
Data-grounded development

Approach 2:

In situ student understanding

Approach 3:
Instructional intervention

Main feature Solely grounded on students’

learning from literature.

Development of hypothesized
learning progressions/

Based on published findings,
disciplinary and/or societal

trajectories goals, and researcher
insights on student
learning.
Method of assessment None
Research pathway(s) None

Data collection from students
across grade levels and/or
over time.

The hypothesized learning
progressions/trajectories
are tested against student
performance and revised
based on data collected.

Quantitative (ordered-multiple
choice, open-ended
questions) and Qualitative
(clinical interviews,
observations).

Iterative refinement of
assessment(s) and learning
progressions/trajectories
from the data collected.

Inclusion of a meaningful
instructional intervention.

The hypothesized learning
progressions or trajectories
are tested against student
performance, with instructional
intervention, and revised
based on data collected.

Quantitative and/or qualitative
assessment(s) prior to and
after instruction intervention on
target topic.

Similar to Approach 2. Teachers
may also be part of the
research process as the
instructor delivering the
intervention.

experiments or episodes that span grade levels (e.g.,
Schwarz et al. 2009; Songer, Kelcey, and Gotwals 2009;
Plummer and Krajcik 2010). These interventions provide
evidence of what students understand and are able to do as
a result of meaningful instruction. The context, including
the curriculum taught and the professional development

for the teachers delivering the curriculum, form part of the
LP research (Fig. 3).

Researchers have taken a number of approaches to
developing and testing LP. In math education, researchers
typically collect data through what is known as teaching
episodes, which may be a singular or a set of tasks directly
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Figure 1. Learning progression/trajectory developed from body of literature on

student learning.
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related to the target topic. The tasks include objects and
actions that reflect the LP sequence (Clements and Sarama
2004). Another data collection opportunity is through a
clinical interview that is commonly one-on-one, with each
student asked to talk aloud or draw out a solution to

each task. During this process the interviewer may ask
for clarifications and pose a series of probing questions to
explore students’ thinking. The process is either videotaped
or voice-recorded to understand student thinking. Some
researchers also administer a standardized math test or a
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Learning goals
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Finish: Revise order of learning progression/learning trajectory < &

Figure 3. Learning progression/trajectory developed and revised based on instructional
intervention and data collected from student assessments.




set of open-ended questions. Sample sizes in the studies
published to date range from two (use of multiple tasks and
an open-ended interview) (e.g., Steffe 2004) to over 2,000
students (large-scale with open-ended questions) (e.g., Lee
and Liu 2010; Jin and Anderson 2012).

Some math researchers have called for the involvement of
teachers in the research process (e.g., Clements and Sarama
2004; Barrett et al. 2012), for the purposes of drawing on
teachers’ insights of their students’ learning preferences.
The teacher-researcher partnership includes jointly con-
structing a LP and assessment activities (e.g., Clements,
Wilson, and Sarama 2004; Steffe 2004). In Steffe’s (2004)
research, the researcher and teacher were present during
students’ constructive activities; the teacher conducted the
teaching episodes and posed questions to clarify students’
thinking while the researcher analyzed and presented the
results. The data collected from teaching episodes are
often qualitative in nature, which provide for a detailed
description of observed student learning.

Researchers of LP in science education typically gather
data with a variety of tools and generally from two or
more assessment instruments. These instruments serve to
validate the LP, and more so than in math education, this
leads to the use of a “Validation” model approach (Duschl,
Maeng, and Sezen 2011). Sample sizes in the available
literature range from a single classroom (in qualitative
studies) to nearly 4,000 students (in quantitative studies)
(e.g., Jin and Anderson 2012). Assessments may include
multiple choice, ordered-multiple choice, and open-ended
questions to solicit written and illustrated explanations,
as well as clinical interviews. Where clinical interviews
are employed, students are asked to answer questions
related to the target topic, and the researcher follows
with probing questions to gather data used to confirm or
revise proposed learning models. This process is usually
voice recorded. Generally, rigorous validity and reliability
tests are conducted on the assessment instrument prior to
its use.

Across math and science education, LP research is usually
conducted in formal classroom settings. Math research
conducted thus far tends to focus on the lower grades
(e.g., 2-3) while science education focuses on middle to
high school students (i.e., grades five and higher). Absent
in this research are individual student characteristics such
as demographics, race, and sex. Such data may be useful
for a meta-analysis or for making generalizations across
student groups. Another gap in the literature is a need
for publications to expand on the conceptual process and
decision making during the refinement and validation steps
(Shea and Duncan 2013).

CONSIDERATIONS ABOUT DOING LEARNING
PROGRESSIONS RESEARCH

Developing a LP is an iterative process, as the progression
is written and revised based on formative assessments
of students’ thinking and understanding about a concept
(Alonzo and Steedle 2009). The revision of a LP, from its
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hypothetical to validated form, takes time (ranging from
two to three years) and money. Thus, the value of LP has
been questioned, partly due to the cost and time that needs
to be invested. Debates have also arisen over their swift
integration in educational policies despite the relatively
short history of research on their effectiveness (e.g., Alonzo
2012; Krajcik 2012; Shavelson and Kurpius 2012). Some
researchers are concerned that there are too few studies
for a rigorous comparison of effective ways to implement
LP (Clements and Sarama 2004).

In theory, LP have the potential to provide coherence to
standards, curricula, and assessments (Corcoran, Mosher,
and Rogat 2009; Alonzo 2012; Sztajn et al. 2012) by bringing
together different stakeholders (e.g., science educators,
learning scientists, and measurement specialists), but more
research is needed to disentangle some conceptual and
methodological issues. For example, a comparison study
in physics education by Steedle and Shavelson (2009)
using two analysis methods (confirmatory and exploratory
models) found that a LP was aligned with student
performance only at the upper anchor, but it did not
describe all students” understanding on the topic of force
and motion. Other researchers have observed students’
inconsistency in their reasoning process to solve prob-
lems with similar foundational concepts (e.g., Alonzo and
Steedle 2009).

FINDINGS RELEVANT TO GEOGRAPHY LEARNING
PROGRESSIONS

To build capacity for LP research in geography, re-
searchers will need to consider and draw upon relevant
literature in geography teaching and learning. There is
fairly robust research in geography education and spatial
cognition to guide the development of LP related to map
interpretation, spatial reasoning processes, and geospatial
technologies. Since LP is grounded on theories of cognitive
development and learning (Duschl, Maeng, and Sezen
2011), the geography education community has a founda-
tion of research to build on. We know, for example, that:

e Student ability to read, interpret, and understand
representations of spatial relationships such as maps
follows a developmental sequence that is gradual,
multifaceted, and complex (Liben and Downs 1989,
1997).

® Map learning is constructed from a combination
of experience and formal instruction grounded in
cartographic and cognitive developmental theories
(Downs and Liben 1988).

e Children by the age of three develop a concept of
what constitutes a map and, with age, they widen their
understanding to include the relationship between the
use of symbols on a map and the objects they represent
in the real world (Downs and Liben 1988; Liben and
Downs 1997; Bunch 2000; Ishikawa and Kastens 2005).

® Results from the 2010 NAEP test suggest students’
understanding of and ability to use maps increases
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with their grade level as they can use latitude to
locate an island by grade 4, solve locational questions
using latitude and longitude and interpret simple
map scales by grade 8, and identify several basic
map projections and interpret geographic data from
more sophisticated representations like cartograms
by grade 12 (National Center for Education Statistics
2011).

We also know that geospatial technologies such as
geographic information systems (GIS) can facilitate the de-
velopment of spatial-thinking skills. With teacher support
and scaffolding, elementary school students can use the
basic functions of a GIS (e.g., zoom, measure distance,
query) to identify patterns (e.g., Keiper 1999; Shin 2007).
At the high school level, some studies have examined
how students, by learning various ways to collect, display,
and analyze spatial data, develop techniques to work
with large datasets (e.g., Koch and Denike 2007). We
also know that students’ ability to identify locations on
a map improves when they are asked to explain their
reasoning process (Kastens and Liben 2007). Research
shows similar findings for mapping tasks such as route
planning (e.g., Wigglesworth 2003; Golledge, Marsh, and
Battersby 2008).

Although some research shows that students tend to
develop higher levels of problem-solving ability with maps
as they gain experience over time (e.g., Wiegand 2003;
Huynh and Sharpe 2009; Huynh and Rangarajan 2013),
researchers also report that students have misunderstand-
ings about a range of geographic concepts across the K-
16 continuum: representation and geometric relationships
(Liben and Downs 1989); understanding scale, size rela-
tionships, and symbolic representation at the elementary
level (e.g., Liben and Downs 1989; Uttal 1996, Kastens
and Liben 2007); projections and coordinate systems in
high school and college students (Liben 1978; Signorella
and Jamison 1978); and GIS operations (e.g., buffer, over-
lay; Battersby, Golledge, and Marsh 2006). What remains
unknown are the major hurdles to developing accurate
comprehensions of geographic concepts and practices
even as learners become more sophisticated with their
thinking. Clarifying these fuzzy concepts serves as one of
the main potential contributions of LP. All of this prior
research provides a foundation upon which to explore LP
related to understanding and communicating information
using maps, geographic representations, and geospatial
technology.

The development of LP in geography may be buttressed
by findings on core concepts shared with mathematics
and science. For instance, geography deals with important
spatial concepts that are crosscutting and highly relevant for
mathematical and scientific thinking, such as scale, spatial
patterns, processes, and models. Geography plays an im-
portant role as it can provide context to student learning at
a macroscopic level, which neatly aligns with the lower an-
chor of a LP, where students may learn best by investigating
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concepts in a large space. For example, in a water cycle LP,
the introduction of a geographic concept of water distribu-
tion on Earth and its influence on and by people, could pro-
vide students with a large-scale understanding in the lower
anchor.

With regard to the spatial concept of scale, students often
have trouble explaining and understanding phenomena
that they cannot see or readily experience in their physical
space or reality. This general trend is exemplified in the
learning of topics such as the carbon cycle (e.g., Mohan,
Chen, and Anderson 2009), genetics (e.g., Duncan, Rogat,
and Yarden 2009), and the nature of matter (e.g., Stevens,
Delgado, and Krajcik 2010). Students also commonly find it
difficult to reason at different scales of analysis (e.g., from
neighborhood to community to region) (Duncan, Rogat,
and Yarden 2009; Gotwals and Songer 2010). Research on
a math LP involving measurement suggests that students
have problems explaining and understanding fractions
before grade 5 (Steffe 2004), but are able to measure
linear units (straight and bent paths) and understand
fractional units with support by grade 3 (Barrett ef al.
2012; Barrett and Clements 2003). Together, these pieces
of information have implications on when and how to
teach the use of scale to calculate real distances from a
map scale.

Another example is students’ representation of real
world objects. Mathematics education research finds that
pre-K level children can create pictures by combining
shapes in a trial-and-error process and by grade two can
understand attributes of shapes in order to build composite
pictures (e.g., Clements, Wilson, and Sarama 2004). In the
case of illustrating the water cycle, elementary students’
drawings of water features (e.g., rivers) are not necessarily
connected to the physical features in the surrounding
landscape. Representations of landscape features begin in
two dimensions and then develop in later years to include
horizontal and vertical dimensions (Gunckel et al. 2012).
These separate studies add to geographers’ understanding
of when and how students learn about map elements in a
composite map.

By building on what we know about student learning of
big ideas across geography, math, and science,> we propose
an example of a LP on map reading and interpretation
for discussion (Table 2). The core ideas, those that are
continually developed upon in higher grades, include
crosscutting concepts between science and geography
(patterns, scale, proportion, and quantity) and those more
specific to geography (location identification, symbols,
and representation). Its conception follows Approach 1,
using milestones in standard 1 from the Geography for
Life: National Geography Standards (Heffron and Downs
2012), and aforementioned findings as a framework.
Table 2 is a hypothesized learning progression developed
by drawing on focused research on student map learning.
There is currently no data that supports or provides
alternative ways to explain student thinking on the
target topic.
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Table 2. Draft learning progression based on Standard 1 from Geography for Life (Heffron and Downs 2012).

How to use maps and other geographic representations,
geospatial technologies, and spatial thinking to understand and communicate information

Level Description

Common errors/
misconceptions

4 Students understand that there are spatial relationships and connections between

phenomenon at the local to national to global scale.

Communication of patterns are supported by analytic tools (e.g., computation of

spatial analysis) to answer and ask questions.

3 Students can map a variety of spatial data collected from observations (e.g.,

Uncertainty of appropriate use of spatial
analysis techniques.

Communication of findings and
explanation of cause and effect.

Difficulty interpreting spatial patterns.

fieldwork in the community) and external sources. They begin to use the map as
a model to understand patterns and the connection(s) of the phenomenon to the

surrounding area.

2 Students begin to recognize that maps can be real or imaginary. They understand
that maps are not a 1:1 representation. Students can use their body to measure
and understand distances (e.g., 1 foot size equals to 1 foot on the ground). The
measurements provide a foundation to understanding different scale formats.

1 Students can map landmarks from a familiar environment (e.g., classroom or
bedroom) on a large-scale map. The symbols used are iconic such that they
resemble the landmark being mapped (e.g., green patches for grass).

0 No evidence of understanding.

Phenomenon is isolated to a geographic
space.

Relationship between map and real
distances distorted.

Map is a true size representation of reality.

Symbols are iconic and look like objects
in reality.

BUILDING RESEARCH CAPACITY: THE PATH FORWARD

Research on LP offers a means for geography educators
to determine how students learn geographic facts, concepts,
and practices, and whether they are on track toward
attainment of a particular standard or set of standards. At
present, however, the available research base in geography
education is primarily focused on students” understanding
(or learning) of individual ideas or practices, but not on the
relationships between different areas of content or types of
practices learned progressively across grade levels. In light
of the current knowledge base, a capacity building effort,
known as GeoProgressions, will build the groundwork for
systematic, coordinated efforts to create a series of LP keyed
to national geography standards for grades K-4, 5-8, and
9-12. This effort includes four major activities:

1. Symposium: A symposium in early 2014 brought
together geographers and LP experts to engage in dia-
logue aimed at formulating an initial research agenda
on geography LP. Given the paucity of research in the
geography community and different approaches to
LP, the discussions explored current debates about
the potential advantages and limitations of LP for
improving the quality of geography education. The
symposium produced a plan to develop a research
handbook for planning and designing research on
LP related to Geography Standards 1-3 (Essential
Element 1: The World in Spatial Terms) from Geog-
raphy for Life (Heffron and Downs 2012). Scheduled
to be published in early fall 2014, the handbook
will define the parameters for future research and
include short- and intermediate-term benchmarks for
assessing progress.

2. Inventory and prospect study: GeoProgressions will also
produce an inventory and prospect study to deter-
mine the range of scholars conducting research that
is relevant for understanding LP in geography. The
study will provide data to assess the extent to which
the system of researchers in geography education will
be able to carry out future research on LP and where
potential collaborators might be found in other fields.
It will also identify potential research collaborators
for future projects and training workshops.

3. Researcher-training workshop: In the fall of 2014
GeoProgressions will sponsor a researcher-training
workshop with graduate students, early career
scholars, and faculty mentors. The training will
prepare graduate students and early career scholars
to develop, test, and refine LP. The workshop design
will include small teams of participants with mentors
to formalize the data collection process (e.g., clinical
interviews) and analysis (e.g., coding and statistical
analysis) on LP related to the themes of Essential Ele-
ment 1: The world in spatial terms across the fourth,
eighth, and twelfth grades. By including all three stan-
dards in this essential element, it provides material
for a more holistic approach to LP related to maps and
spatial thinking. For this focused program, the goal is
to train interested scholars and develop proposals for
lines of research that will generate empirical evidence
of how students think in relation to maps, mapping,
and spatial communication by drawing on relevant
research in the geography education literature. Over
time, it is hoped that this process will produce a cadre
of future researchers with strong research and analysis
skills.
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4. Preparing for a national-level research project: The result-
ing research plans and handbook will be leveraged
bythe GeoProgressions project to coordinate future
research activity in multiple locations. GeoProgres-
sions will assist individual researchers to compile and
synthesize the results of their data collection. This ef-
fort to scale-up research in LP is a strategy that builds
on the outcomes of each preceding recommendation
to pave a road map for geography education research
on LP.

CONCLUSION

Although a small collection of geography research ar-
ticles on student understanding of spatial concepts and
map reading/interpretation hints at the emergence of a
sequential LP, discipline-specific findings in geography are
few and consensus is lacking. The authors provide an
overview of LP and debates about its merits and limits
ongoing in the math and science education communities.
The value of a LP within geography education is a way to
tie together fragmented research on a singular topic into
one coherent hypothesis about how students learn. Within
geography education research, much work and empirical
studies in map learning provide a strong foundation
upon which to create such a LP. This article shares a
sample LP drawing from research studies on map learning
and discusses plans to support a research community in
geography. To do so, the authors present a long-range
plan for coordinating LP research in geography. Some
fruitful lines of research, particularly those mapped to the
standards of Geography for Life (Heffron and Downs 2012)
(e.g., student misconceptions or nature of thinking about a
topic), will provide a foundational base for the discipline as
well as researchers in math and science education.
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research on learning progressions in geography
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2. The authors acknowledge that geography is a sci-
ence, both physical and social science. Due to the way
that school subject matters are broken into discrete
courses, this article uses the terms geography, math,
and science to represent to areas of LP research con-
ducted. Inno way do these terms exclude geography
from the sciences.
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