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Hazards education and academic standards in the Southeast
United States

Jerry T. Mitchell*

Department of Geography, University of South Carolina, Columbia, USA

A continued increase in US disaster losses suggests that there is still much to be
learned about hazards. Hazards education, therefore, remains an important facet of
preparedness. This paper investigates the science and social studies academic standards
for 10 Southeast states to reveal the extent to which hazard topics are covered in grades
K-12. The findings suggest that hazards are treated unevenly from one state to another,
that geophysical events are overrepresented in the curriculum, and that little integration
between science and social studies exists on the topic. One suggested remedy is to
re-incorporate geography strongly within the state standards as an attempt to make both
the physical and social aspects of hazards known to the student.
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An estimated $1 billion per week. That figure refers to the cost of the lives lost and public and
private properties destroyed every year by natural and technological hazards in the United
States (NSTC, 2005). The frequency of hazard events, however, has remained relatively
constant (Cutter & Emrich, 2005; NRC, 1999; van der Vink et al., 1998). Human factors
— the growing concentration of people, their wealth, and their migration to hazard prone
areas — are the primary contributors to these increased losses (Cutter, Johnson, Finch, &
Berry, 2007; Pielke et al., 2008).

What then is needed to stem these rising losses? Past responses have included structural
and institutional solutions (e.g., flood-proofing or insurance, respectively), but clearly the
rapid rise in losses requires a more aggressive approach. The Grand Challenges for Dis-
aster Reduction report (NSTC, 2005) suggests six broad strategic challenges, one which
directly involves education, i.e., promoting risk-wise behavior by raising public aware-
ness. Before people can make protective decisions fitting their own situations, appropriate
education about the character of threats and their interplay with human populations is
necessary.

An obvious starting point for hazards education would be the K-12 classroom. Izadkhah
and Hosseini (2005) conclude that one of the best ways of publicizing disaster awareness
programs is to integrate them with children’s education. Previous work in hazards education
has primarily focused on the development of teaching materials and instructional strategies,
but no systematic effort has been made to assess the status of hazards education currently
required in American schools. One overview of hazard education in Australia found a
tremendous variety in hazards curricula among states and territories (Kriewaldt et al.,
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2003). Some curricula were developed in the form of standards by the territory, in other
places school-based curriculum was developed, and in just about all places the topics
varied from one grade level to another. These findings suggest that hazards education in
the United States may also be uneven in its presentation, undermining the desired goal
of a population uniformly aware of the threats they face and how to stem losses from
them.

The purpose of this paper is to explore what hazard concepts students are expected to
understand, and subsequently what that understanding (or lack thereof) may mean for future
hazard mitigation. This initial exploration is accomplished through a review of science and
social studies academic standards for 10 Southeastern US states. For this assessment,
the Southeast region comprises Alabama, Florida, Georgia, Kentucky, Mississippi, North
Carolina, South Carolina, Tennessee, Virginia, and West Virginia.

A variety of natural hazards occur within the Southeast region, with meteorological
events (e.g., hurricanes, tornadoes, floods) historically being the most prominent in terms
of occurrence and loss (Cutter & Emrich, 2005; Thomas & Mitchell, 2001). Other events,
including seismic activity, have also occurred. For example, the New Madrid seismic
zone lies along the region’s western periphery and a very damaging earthquake befell
Charleston, South Carolina in 1886. Currently the Southeast is coming to terms with
Hurricanes Wilma, Rita, and, of course, Katrina (see Figure 1). That so much damage
continues to occur suggests that much is still to be learned about the disaster potential of the
region.

A review of classroom learning expectations as they relate to hazards must begin
presently with an examination of social studies and science standards state by state. Any

Figure 1. Hurricane Katrina damage, Biloxi, Mississippi (photo by author, 2005).
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topical, geographical, or disciplinary variations can be summarily uncovered and acceptable
remedies may be suggested. Accordingly, there are three main research questions that form
the basis of this inquiry. First, what hazard topics are present within state academic standards
and does the presentation of a hazard topic (its context) vary between science and social
studies standards? Second, does geographic variation exist among states and their hazards
topics? Third, does curricular integration exist that suggests both the physical and social
aspects of hazards are being taught?

Background and literature review

An understanding of three sets of literature is required for this inquiry. First, the standards
movement in American education is reviewed for its initial promise and unfortunate nar-
rowing of the curriculum. Second, hazards education for the classroom as well as public
hazards education, is evaluated. The final set of literature establishes the goals of geog-
raphy education, suggesting opportunities to mesh the best intentions of standards-based
education with pressing content (e.g., hazards) material.

Academic standards

Nearly all 50 US states have adopted academic content standards for subjects such as
reading and language arts, mathematics, science, and social studies. The standards vary
considerably in their topics, sequencing, and specificity, ensuring tremendous variety in
what a student is expected to learn from one state to another.

The standards movement can be traced to the 1980s and 1990s and was seen as a remedy
for an ailing public education system (Lefkowits & Miller, 2006). Specified learning stan-
dards, benchmarks, and high-stakes testing were at the heart of a more intensive assessment
system (Vogler & Virtue, 2007). Curriculum standards have many proponents as the stan-
dards provide teachers with a common sequence of instructional targets and specify which
knowledge and skills students must demonstrate (Ogawa, Sandholtz, Martinez-Flores, &
Scribner, 2003).

Best intentions aside, an unfortunate by-product of content frameworks can be a narrow-
ing of the curricula that includes only items within the framework or those likely to appear
on the test (Grant et al., 2002; Vogler, 2005). High-stakes and end-of-course testing focuses
on the content standards. Teachers, students, and administrators are all held accountable to
some degree upon the outcome. Success on the exam means straying little from the content
standards. The implication for hazards education is clear. Hazards teaching in unlikely
to make the cut if those topics are not included in the content standards. Should hazards
concepts find their way into the content standards, a different yet related issue presents
itself. Should hazards be discussed within the physical science standards in terms of their
origin and properties, within the social science standards in terms of their consequences,
or within both sets of standards?

Hazards education

K-12 hazards education begins with the premise that teaching about hazards might help us
avoid their consequences. Their “explosive” nature can also provide a hook to excite students
about events and activities at other places. Not surprisingly, a number of materials are
available to assist instruction (e.g., National Geographic Society’s Forces of Nature (NGS,
2008) and JASON (NGS, 2007) series), and other online resources also continue to appear
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(UNISDR, 2007a). As noted earlier, how, when, and if these materials are used depends
largely upon the instructional objectives laid out on a state-by-state basis within their
academic standards. Without explicit direction within the standards, hazards instruction is
absent at worst and uneven from one school to another at best.

The hazards education literature has focused on two main areas: the creation of teaching
materials and a review of which topics should be included. In addition to the referenced
National Geographic materials, educators have demonstrated how to use hazards maps in the
classroom (Cross, 1988) and how to teach geographic principles using tornadoes (Lewis,
2006), global change (Mitchell & Cutter, 1997), and hurricanes and tsunamis (Lintner,
2006), among others.

How students should be taught about hazards is a much more limited area of investiga-
tion, especially in the K-12 environment. Typically only higher education or professional
training is given the spotlight (Mileti, 1999). Very early work in this area found that people
are “not familiar enough with the K-12 curriculum to offer an opinion on the adequacy
of hazard education” (Vitek & Berta, 1982, p. 228). Others looking into the place of haz-
ards within K-12 curricula have found that students were not able to distinguish between
natural and human-induced hazards and that students were confused about disasters that
could be forecasted (Valussi, 1984). Lidstone (1996) has found the curricula to be biased
toward physical geography and technocratic in its approach; rarely is vulnerability or human
response touched upon (Lidstone, 1990).

Despite these shortcomings, there is hope that hazards instruction can be better inte-
grated with the regular instruction core. One attempt has been made to integrate the physical
and social aspects of hazards using a geographic information system for middle school-
level instruction (Mitchell, Borden, & Schmidtlein, in press). Other efforts are underway
internationally to promote more and better teaching about hazards by using schools as the
centers of participatory risk reduction in their communities (Wisner, 2006). Still, standards
alignment remains a recurrent issue in United States. An education program designed by the
American Red Cross explains that “while the curriculum was aligned to national education
standards, the school district curriculum was defined at the state level” [author emphasis]
(UNISDR, 2007b). State-level specifications for curriculum standards make the integration
of hazards education a challenge.

Although information and materials developed for public hazards education may find
their way into a K-12 classroom, the intended audience differs. Using posters, pamphlets,
public-service announcements, and community meetings, the primary goal is to reach
adults — prospective home-buyers, elected officials, corporate officials, realtors, current
homeowners, and so on — to spark behavior change. A variety of public hazards education
programs have been reviewed from wildfires to earthquakes (Donovan, Champ, & Butry,
2007; Nathe, Gori, Greene, Lemersal, & Mileti, 1999; Tanaka, 2005); however, their focus
remains outside the K-12 environment. The argument made here and elsewhere (Izadkhah
& Hosseini, 2005) is that youth hazard education is carried forward throughout their lives,
is likely shared with their families, and accordingly serves as a better starting point for
hazards understanding and (hopefully) eventual behavior change. To be sure, one cannot be
certain that improving conceptual learning about hazards will necessarily lead to enhanced
action. Hazards researchers assume that education enhances preparedness, in turn leading to
contained losses. This assumption may be incorrect and could use a larger, more systematic
examination (Tierney, Lindell, & Perry, 2001). Nonetheless, most would agree that any
subsequent action in the face of disaster is better when informed. Early education, therefore,
appears sensible.
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Figure 2. Intersection of hazards, humans, and place (Source: Mitchell & Cutter, 2006).

Geography education

Geography is the natural academic “home” for teaching about hazards with its dual concern
for both the Earth’s physical and social domains (Figure 2).

However, a number of disciplinary conventions and time constraints hinder compre-
hensive hazards education within geography education. Geography as a subject is typically
allied with the social studies, as are history, economics, and civics. But geography is also a
physical science, as Marran (1994) notes about the National Geography Standards (NCGE,
1994):

Most social studies programs have presented geography exclusively as a cultural study. The
Standards recognize that it is both a physical and human science and place considerable
emphasis on physical geography so that students will have a better understanding of such
phenomena as climate and weather, landforms, the processes responsible for the formation of
Earth as well as the natural hazards that so often disrupt human activity [author emphasis].

Care must be taken here. As Lidstone (1996) observes, hazards are primarily taught
from a physical perspective. What is missing is the integration of the human component
with the physical science as called for in the national standards. State standards tend to
separate the two, leading to a diminished geography, and by extension, hazards education.
When geography is considered solely within the domain of social studies, hazard event’s
physical properties are likely absent. The reverse is true for human systems when hazards
are taught within the realm of science. Teachers are also unprepared to handle the synthesis
required. Most social studies and science teachers are not trained in geography, but rather
in history and the natural sciences, respectively. Proper hazards education — arguably best
done from a geographical perspective — demands that teachers must be prepared in both
content areas and willing to work across disciplinary boundaries. A final concern is the
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place of geography within the curriculum. When geography is taught — a seemingly near
constant battle in a time-precious school day' — it remains marginalized among the many
disciplinary areas competing for attention.

Ideally, hazards education would include an analysis of the potentially threatening
physical event and the community social structure. A number of factors other than the
aforementioned place of geography in the curriculum also complicate this end goal. These
include the time available, the teacher’s own educational background, the age group of the
students, and importantly, whether hazards instruction fits within a larger curriculum and
testing environment.

This paper focuses on this final factor. As is now frequently stated within the larger
education community regarding high-stakes and end-of-course testing, “what gets tested is
what gets taught”. The material to be tested is that which is articulated in state academic
standards. If hazards are not explicitly detailed within the standards they will not be taught.
A review of 10 Southeast state academics standards follows to explore what students are
expected to learn about hazards.

Methods

This assessment utilized a content analysis of the science and social studies academic
standards for the 10 Southeastern states. All standards’ documents can be found online with
the respective state boards of education. The adoption of standards was for the purpose of
developing curricula and also for consistent statewide assessment. For example, the South
Carolina social studies standards “describe for each grade or high school core area the
specific focus of student learning that are considered the most important for proficiency in
the discipline at the particular level” (South Carolina SDE, 2005). The 10 states reviewed
have standards as current as 2008 and as old as 1996 (see Table 1).

A typical standards document is comprised of a statement about its enabling legislation,
its purpose, and a list of any documents (such as the National Geography Standards) that
guided its development. A conceptual framework and position statements follow. In the case
of the Alabama Course of Study — Social Studies (ADE, 2004), for example, a description
of the disciplines of economics, geography, history, and political science precedes short
discussions on instructional strategies, cultural awareness, and technology, among others.
The remainder of the document focuses on the standards for each specific grade level.

Within content analysis one commonly used method to process content is to search
for frequency of terms or recurring themes within the text (Baker, 1999). In this case

Table 1. Year of standards and number of hazard terms by state.

Science Science Social studies Social studies
State year terms (#) year terms (#)
Alabama 2005 32 2004 44
Florida 1996 23 1996 2
Georgia 2004 17 2006 7
Kentucky 2006 71 2006 6
Mississippi 2001 22 2004 22
North Carolina 2004 15 2002 5
South Carolina 2005 30 2005 8
Tennessee 2003 14 2002 9
Virginia 2003 13 2001 0
West Virginia 2008 28 2008 10
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Table 2. Key hazard terms.

Term Term
Accident Hurricane
Agricultural disasters Landslide
Catastrophe Natural disaster
Drought Natural hazard
Earthquake Nuclear disaster
Emergency Police
Environmental disaster Safety
Environmental hazard Storm
Evacuation Thunderstorm
Fire Tornado
Firefighter Tsunami

Flood Typhoon

Forest fire Volcano
Hazard

common hazard terminology was identified. These terms largely consisted of events’ names
or phrases; general environmental information such as pollution (although this could be
broadly interpreted as a chronic hazard) was excluded. Plurals or variants of terms were
treated as the same thing (i.e., volcano, volcanoes, volcanic). These terms are shown in
Table 2. Also important, as noted later, is the context in which the term is utilized. This
could mean using hazards terminology to describe processes other than disaster, a frequent
occurrence uncovered here. Hazard terms are also used to enliven language (e.g., drought
= lack of; storm = strong disturbance) and must be considered accordingly.

Results
Presence of hazards topics and context

The science standards encompass a wide variety of higher-level courses such as biology,
chemistry, and earth science. Lower-level science standards are identified by grade only.
Two sample standards are given below:

Alabama, Grade 3, 12: Identify conditions that result in specific weather phenomena, including
thunderstorms, tornadoes, and hurricanes. (ADE, 2005)

South Carolina, Grade 5, 3.1: Explain how natural processes (including weathering, erosion,
deposition, landslides, volcanic eruptions, earthquakes, and floods) affect Earth’s oceans and
land in constructive and destructive ways. (SCSDE, 2005)

Note first that neither of these standards includes people. The instructional goal is to
understand how these processes work, not what their impacts on human systems might be.
Similarly, as demonstrated later in this paper, the social studies standards treat the disaster
event as an entity whose physical properties are assumed as known.

A review of hazards-related terms in the science standards for the 10 Southeast states
shows that the terms are overwhelmingly geophysical. Earthquake and volcano alone ac-
count for nearly 40% of the mentioned terms (see Table 3). Meteorological (hurricane,
flood, tornado, and thunderstorm) and other threats, such as wildfire, were also noted. More
general terms, such as hazard, natural disaster, safety, and emergency, appeared in smaller
numbers. In total, there were 265 mentions of hazards-related terms within the science
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Table 3. Sample of hazard terms in science and social studies standards.

Science Frequency (#) Social studies Frequency (#)
Earthquake 54 Earthquake 17
Volcano 49 Natural disaster 14
Fire 20 Hurricane 12
Tornado 18 Flood 11
Safety 17 Police, volcano, tornado 7

standards. These terms have been grouped into the general categories, i.e., geophysical
threat, meteorological threat, other threat, and general terms (see Figure 3).

Hazards terms in the social studies standards are much less frequent with only 113
references. Lower-level standards are likewise grade specific and culminate in higher-level
coursework in World Geography and Economics, among others. Sample standards include
the following:

Georgia, Grade 6, G3d: Explain the impact of natural disasters (i.e., hurricanes, earthquakes,
floods) on Latin American and Caribbean countries. (GDE, 2006)

Mississippi, High School World History 1750 — Present, 5b: Discuss the response of the
American people to various world crises (e.g., apartheid, natural disasters, fall of communism,
economic problems, human rights issues, etc.). (MDE, 2004)

Earthquake is again the most frequent hazard, but with only 17 total mentions. Overall,
general terms, such as natural disaster, and meteorological terms comprise 74% of the total
identified (Figure 4).

Geographic variation

A review of the standards individually by state reveals some unexpected results. Geophysical
threats dominate science instruction in the Southeast overall (Figure 5). Leading the way in
this regard is West Virginia, Tennessee, Alabama, and, surprisingly, Florida. While Florida
does have geophysical issues of concern — think sinkholes — only volcanoes and earthquakes
are identified. This topical coverage is reasonable for California or Wyoming, but perhaps
excessive for the most southern portions of the Southeast region. There are two possible
educational goals to note here: one is to broadly teach students about earth processes, the
other is to inform students about the threats they are most likely to face. In the first instance,

Other threat
8%

General terms

19% Geophysical

threat
48%

Meteorological
threat
25%

Figure 3. Hazard-related terms in Southeast science standards.
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Figure 4. Hazard-related terms in Southeast social studies standards.

events like earthquakes and volcanoes are often utilized as part of a larger unifying theory,
plate tectonics, to explain how the world “works.” In this regard the standards succeed.
Arguably the latter goal — to arm students with the knowledge of how to be prepared in
their local environment — is less likely to be achieved under the current standards in use.
Geophysical threats largely disappear from the social studies standards, save for North
Carolina and, again, Florida (Figure 6). Hazards are treated as generic events to discuss,
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Figure 5. Southeast science standards hazard topic distribution.
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Figure 6. Southeast social studies standards hazard topic distribution.

mere natural disasters (see Mississippi standard above). It is left to the instructor to decide
how to approach the threat, whatever that might be. Virginia perhaps best exemplifies
this extreme. Not a single hazard term is found within the social studies standards. Their
standards indicate generally that students shall understand how the environment affects
humans and vice-versa, but it is up to the instructor to make the leap that teaching about
hazards is appropriate in that instance. Surprisingly — given how they figure so prominently
in the disaster history of the region — there is no mention of Hurricanes Camille, Hugo, or
Andrew in any of the science or social studies standards.

Curricular integration

There is little to suggest in a reading of these academic standards that curricular integration
exists between science and social studies. Therefore, the physical and social aspects of
hazards, if discussed, are apt to be treated separately. An example from outside the region
illustrates how links can be made with simple suggestions for the instructor. The Arizona
state science standards dictate in Grade 6 (Concept 1, PO 2) that students should “describe
how people plan for, and respond to, the following natural disasters: drought, flooding, tor-
nadoes” (ASBE, 2005a). This same standard is re-referenced in the social studies standards,
Grade 6, Strand 4, instructing the teacher to connect “hazards as science” and “hazards as
social studies” through geography (ASBE, 2005b). If this overview of 20 sets of standards
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has made anything clear, it is that if we want hazards to be well taught then the standards
must include a stronger emphasis on geography.

Discussion

Most previous research on hazards education has focused on the use of teaching materials
and instructional strategies. Mitchell et al. (in press) conclude that increasing disaster losses
suggest there is still much to teach and learn about hazards. Why we should teach about them
is, therefore, fairly straightforward. How we should teach about hazards is an altogether
different question those authors also attempt to answer. It should be clear, however, that
questions other than “why” and “how” require answers too. This investigation demonstrated
the need to question the current academic standards structure and how that influences the
teaching of hazards in the first place.

Three questions were posed at the outset of this piece. Hazard topics are present within
the science and social studies standards, but they tend to focus on geophysical events in
the former and are much more general in the latter. Hazards instruction in the sciences
that is excessively oriented toward geophysical events often stands in direct contrast to
likely events on the ground for states such as Florida. Context here matters as the intent
behind many of the standards is not to teach about hazards per se, but rather about these
physical earth events as components of larger earth systems and happenings. Hazards
instruction in the social studies tends to be vague — emphasizing the role of natural disasters
and catastrophic phenomena on the formation of contemporary cultures (Mississippi) —
or nonexistent (Virginia). This lack of specificity is not unique to the Southeast region.
Vermont, for example, requires students (Standard 6.4 Historical connections, Grades 9—
12) to “discover the challenges that continue to face Vermonters (e.g., rural to urban, natural
disasters, local vs. state control, cultural diversity, and the Great Depression, World War I,
and World War II)” (VDE, 2000). Plainly, there is little to connect natural disasters with
these disparate topics. In any case, neither the science or social studies standards require a
recognition of both the physical and social aspects of hazards.

Hazards education does exist, but it is scattershot, lacks integration, and varies consid-
erably by grade level (Table 4) and location. Rarely are students asked to think specifically
about threats within their own personal geographies. When places or specific events are
mentioned, students are left with the impression that these are events that happen there
and not Aere. Curiously, the Georgia standards (grade 6) only mention disaster in Latin
America and the Chernobyl nuclear meltdown in the Ukraine. The only US disaster named
is the Dust Bowl, further reinforcing a notion of events that happen far away or a long time
ago.

These observations are based upon what is written in the standards; this does not mean
that hazards instruction does not occur. Undoubtedly hazards instruction is happening and
in some cases it is probably quite good. This review simply demonstrates that teachers are
rarely asked explicitly to teach about hazards. Many teachers doing so may be driven by
simple personal interest or a desire to use a current event, taking advantage of the “teachable
moment” (Virtue, 2007). Unfortunately there is little congruity between the social studies
and science standards to suggest an integrative approach. The Arizona example cited earlier
is outside the norm.

The next step in this investigation would be to sample classrooms across the region
to see what is actually being taught in the classroom with respect to hazards. This would
provide the baseline for subsequent intercession. Given that academic standards are updated
infrequently, a useful approach would be in-service teaching training. The purpose of the
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Table 4. Number of states with hazards content by grade.

Science standards Social studies
Grade number of states standards number of states

OO\]O\UIAUJ[\)'—W
EE A BN BN B e VS L SIS )

9* 10
10* 10
11* 10
12 10

NI AN~ WA == WWOVWW

*High school courses are often electives and not specific to a given grade level. A
course with hazards content was counted for each possible grade level. This likely
overestimates hazards education exposure at the high-school level.

training would be twofold: (1) to identify knowledge gaps in this seasoned teacher corps and
(2) demonstrate opportunities within the standards to use hazards as the instructional base.
For example, Virginia is not explicit about hazards within the social studies standards. An
instructor could however use hazards to teach World Geography Standard WG.2b, describ-
ing how humans influence the environment and vice versa. Cross-curricular instruction or
team-teaching subjects could be similarly encouraged.

Unfortunately, if we expect hazards education to occur in the social studies, the current
academic standards make it unlikely that geography will be the base discipline. Conversely,
if hazards are taught in the sciences, the teacher’s probable background will be in the
natural and physical sciences, if they even have a science degree (BHEF, 2007). Given this
unevenness of instruction, it is doubtful that Southeast students will have a comprehensive
understanding of the threats they face. Their ability in the future to prepare accordingly is
certainly suspect.

Hazards education is frequently distinguished as an important facet of mitigation and
preparedness. Unfortunately, much of the research literature focuses on educating pro-
fessionals, builders, real estate agents, and investors (Burby, 1998), not K-12 students
who may actually take what they learn to correct past mistakes and avoid repeating
them in the future. Our students should be versed in the physical workings of hazards
and about the differing capacities people and communities have to deal with them. One
can hope that as science and social studies standards undergo future revisions that ef-
forts will be made to more effectively include hazards — and hopefully to do so through

geography.
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Note

1. Yet another attempt to remedy the lack of geography instruction in the U.S. schools was the intro-
duction of the Teaching Geography is Fundamental Act (HR 1228, S727) in the 110th Congress in
2007. The basic provisions are to improve and expand geographic literacy among K-12 students
in the United States by improving professional development programs for K-12 teachers. The act
provides funds for national-level projects and research and for collaborations between institutions
of higher education and Geographic Alliances, nonprofit educational organizations, and state or
local educational agencies.

References

Alabama Department of Education (ADE). (2004). Alabama course of study — Social studies. Mont-
gomery, AL: Alabama Department of Education.

Alabama Department of Education (ADE). (2005). Alabama course of study — Science. Montgomery,
AL: Alabama Department of Education.

Arizona State Board of Education (ASBE). (2005a). Arizona academic content standards — Science.
Phoenix, AZ: Arizona State Board of Education.

Arizona State Board of Education (ASBE). (2005b). Arizona academic content standards — Social
studies. Phoenix, AZ: Arizona State Board of Education.

Baker, T. (1999). Doing social research. Boston: McGraw-Hill.

Burby, R. (Ed.). (1998). Cooperating with nature: Confronting natural hazards with land-use planning
for sustainable communities. Washington, DC: Joseph Henry Press.

Business-Higher Education Forum (BHEF). (2007). An American imperative: Transforming the re-
cruitment, retention, and renewal of our nation’s mathematics and science teaching workforce.
Washington, DC: Business-Higher Education Forum.

Cross, J.A. (1988). Hazard maps in the classroom. Journal of Geography, 87(6), 202-211.

Cutter, S.L., & Emrich, C. (2005). Are natural hazards and disaster losses in the U.S. increasing?
EOS, 86(41), 381, 388-389.

Cutter, S.L., Johnson, L.A., Finch, C., & Berry, M. (2007). The U.S. hurricane coasts: Increasingly
vulnerable? Environment, 49(7), 8-20.

Donovan, G., Champ, P., & Butry, D. (2007). Measuring the efficacy of a wildfire education program
in Colorado Springs. Journal of Emergency Management, 5(3), 33-37.

Georgia Department of Education (GDE). (2006). Georgia performance standards for social studies.
Atlanta, GA: Georgia Department of Education.

Grant, S., Gradwell, J., Lauricella, A., Dme-Insinna, A., Puyllano, L., & Tzetzo, K. (2002).
When increasing stakes need not mean increasing standards: The case of New York state
global history and geography exam. Theory and Research in Social Education, 30(4), 488—
515.

Izadkhah, Y., & Hosseini, M. (2005). Towards resilient communities in developing countries through
education of children in disaster preparedness. International Journal of Emergency Management,
2(3), 1-11.

Kriewaldt, J., Butler, D., Doyle, D., Freeman, J., Hutchinson, N., Parkinson, S., et al. (2003).
Curriculum overview of hazard education in Australia, 2003. Retrieved May 1, 2008, from
http://www.agta.asn.au/htm_files/other_files’EMA/index.htm

Lefkowits, L., & Miller, K. (2006). Fulfilling the promise of the standards movement. Phi Delta
Kappan, 87(5), 403—407.

Lewis, T. (2006). The tornado hazard in Southern New England: History, characteristics, student and
teacher perceptions. Journal of Geography, 105(6), 258-266.

Lidstone, J. (1990). Geography and hazard education: Same content, different agendas. Asian Geog-
rapher, 9(2), 99-111.

Lidstone, J. (Ed.). (1996). International perspectives on teaching about hazards and disasters. Cleve-
don, England: Channel View.

Lintner, T. (2006). Hurricanes and tsunamis: Teaching about natural disasters and civic responsibility
in elementary classrooms. Social Studies, 97(3), 101-104.

Marran, J. (1994). World-class standards: Geography for the schools of the United States. Ubique,
14(2). Retrieved April 25, 2008, from http://genip.tamu.edu/article1.htm.



Downloaded by [University of South Carolina] at 08:15 21 October 2011

International Research in Geographical and Environmental Education 147

Mileti, D. (1999). Disasters by design. Washington, DC: Joseph Henry Press.

Mississippi Department of Education (MDE). (2004). 2004 Mississippi social studies framework and
guide. Jackson, MS: Mississippi Department of Education.

Mitchell, J.T., Borden, K., & Schmidtlein, M. (in press). Teaching hazards geography and geographic
information systems: A middle school level experience. International Research in Geographical
and Environmental Education.

Mitchell, J.T., & Cutter, S.L. (1997). Global change and environmental hazards: Is the world becoming
more disastrous? Washington, DC: Association of American Geographers.

Mitchell, J.T., & Cutter, S.L. (2006). Predicted v. observed social vulnerability of coastal resi-
dents: Hurricane katrina impacts in Mississippi and Alabama. Paper given at the Coastal
Resiliency Information Systems Initiative for the Southeast National Summit, Columbia,
SC.

Nathe, S., Gori, P, Greene, M., Lemersal, E., & Mileti, D. (1999). Public education for
earthquake hazards. Natural Hazards Informer. Issue #2. Retrieved May 1, 2008, from
http://www.colorado.edu/hazards/publications/informer/informer.html

National Council for Geographic Education (NCGE). (1994). Geography for life: National geography
standards. Washington, DC: Geography Education Standards Project.

National Geographic Society (NGS). (2007). Operation: Monster storms, the JASON project. Ash-
burn, VA: National Geographic Society.

National Geographic Society (NGS). (2008). Forces of nature — Science, maps, photos, video. Re-
trieved April 25, 2008, from http://www.nationalgeographic.com/forcesofnature/

National Research Council, Board on Natural Disasters (NRC). (1999). Mitigation emerges
as major strategy for reducing losses caused by natural disasters. Science, 284, 1943—
1947.

National Science and Technology Council (NSTC). (2005). Grand challenges for disaster reduction.
A Report of the subcommittee on Disaster Reduction. Washington, DC: NSTC.

Ogawa, R., Sandholtz, J., Martinez-Flores, M., & Scribner, M. (2003). The substantive and sym-
bolic consequences of a district’s standards-based curriculum. American Educational Research
Journal, 40(1), 147-176.

Pielke, R.A., Gratz, J., Landsea, C.W., Collins, D., Saunders, M.A., & Musulin, R. (2008). Nor-
malized hurricane damage in the United States: 1900-2005. Natural Hazards Review, 9(1), 29—
42.

South Carolina State Department of Education (SCSDE). (2005). South Carolina social studies
academic standards. Columbia, SC: SC SDE.

Tanaka, K. (2005). The impact of disaster education on public preparation and mitigation for earth-
quakes: A cross-country comparison between Fukui, Japan, and the San Francisco bay area,
California, USA. Applied Geography, 25(3), 201-225.

Thomas, D.S.K., & Mitchell, J.T. (2001). Which are the most hazardous states? In S. Cutter (Ed.),
American hazardscapes (pp. 115-155). Washington, DC: Joseph Henry Press.

Tierney, K.J., Lindell, M.K., & Perry, R.W. (2001). Facing the unexpected. Washington, DC: Joseph
Henry Press.

United Nations International Strategy for Disaster Reduction (UNISDR). (2007a). Stop disasters.
Retrieved January 10, 2008, from http://www.stopdisastersgame.org

United Nations International Strategy for Disaster Reduction (UNISDR). (2007b). Towards
a culture of prevention: Disaster risk reduction begins at school. Retrieved Novem-
ber 2, 2007, from http://www.unisdr.org/eng/about_isdr/isdr-publications/11-education-good-
practices/education-good-practices.pdf

Valussi, G. (1984). The perception of hazards in geographical education: Research methods. In N.
Graves (Ed.), Research and research methods in geographical education (pp. 82-97). Interna-
tional Geographical Union.

van der Vink, G., Allen, R., Chapin, J.,, Crooks, M., Fraley, W., Krantz, J., et al. (1998).
Why the United States is becoming more vulnerable to natural disasters. £OS, 79(4), 533,
537.

Vermont Department of Education (VDE). (2000). Vermont's framework of standards and learning
opportunities. Montpelier, VT: Vermont Department of Education.

Virtue, D. (2007). Seizing critical teachable moments to develop integrative middle level curriculum:
A generative approach. Middle School Journal, 38(4), 14-20.



Downloaded by [University of South Carolina] at 08:15 21 October 2011

148 J.T. Mitchell

Vitek, J.D., & Berta, S.M. (1982). Improving perception of and response to natural hazards: The need
for local education. Journal of Geography, 81(6), 225-228.

Vogler, K. (2005). Impact of an accountability examination on Tennessee social studies teachers’
instructional practices. Research in the Schools, 12(2), 41-55.

Vogler, K., & Virtue, D. (2007). Just the facts, ma’am: Teaching social studies in the era of standards
and high-stakes testing. The Social Studies, 98(2), 54-58.

Wisner, B. (2006). Let our children teach us! A review of the role of education and knowledge in
disaster risk reduction. Final report, International Strategy for Disaster Reduction, Inter-Agency
Task Force Cluster Group on Education and Knowledge, Geneva, Switzerland.



