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ABSTRACT

Today, many people, with no personal experience of living
through a tropical storm, reside in coastal regions in harms way. This
population needs to be educated about storm risks. One good venue for this is
the public school system. Science educators have concluded it is important to
establish a knowledge base about the ways students think and learn in the
classroom to design appropriate and effective instructional materials. There
is a need to fill the gap in hazards research about students' perceptions and
preconceptions about these events. A research study determined high school
students' perceptions and preconceptions about tropical storms and the damage
they do to coastal communities. The study used Okhee Lee's (1999) research on
Hurricane Andrew as a model and augments Lee's results. In-depth interviews,
a survey, and class discussions with high school students living in Houston,
Texas provided the data. Students, representing a wide variety of ethnic
backgrounds, vary in their perceptions and preconceptions about tropical
storms. The results show perceptions students developed after personal
experiences with tropical storm Allison formed most of their general
preconceptions about tropical storms. Overall, students' scientific knowledge.
about tropical storms is poor. (Contains 22 references and 6 tables.)
(Author/BT)

Reproductions supplied by EDRS are the best that can be made
from the ori inal document.

High School Students' Preconceptions
and Conceptions about Tropical Storm
Allison.
Julia Belknap

C:"1

Cr)

Ci)
U.S. DEPARTMENT OF EDUCATION

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS
BEEN GRANTED BY

eetlaAf
TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

1

BEST COPY AVAILABLE

Office of Educational Research and Improvement

EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)
JOThis document has been reproduced as

received from the person or organization
originating it.
0 Minor changes have been made to
improve reproduction quality.
Points ot view or opinions stated in this
document do not necessarily represent
official OERI position or policy.

High School Students' Preconceptions and Conceptions
About Tropical Storm Allison
Julia Belknap
Department of Geography
Texas A&M University
belknapdaciuk@msn.com

Abstract
Today many people with no personal experience of living through a tropical storm reside
in coastal regions in harms way. There is a need to educate this population about storm risks.
One good venue for this purpose is the public school system. Science educators have concluded
it is important to establish a knowledge base about the various ways students think and learn in
the classroom in order to design appropriate and effective instructional materials. There is also a
need to fill the gap in hazards research about students' perceptions and preconceptions about
these events. The purpose of this research study is to determine high school students'
perceptions and preconceptions about tropical storms and the damage they do to coastal
communities. This study used Lee's (1999) research study on Hurricane Andrew as a model and
augments Lee's results. In-depth interviews, a survey, and class discussions with high school
students living in Houston, Texas provided the data. The students, representing a wide variety of
ethnic backgrounds, vary in their perceptions and preconceptions about tropical storms. The
results of the data show perceptions they developed after personal experiences with Tropical
Storm Allison formed most of their general preconceptions about tropical storms. Overall,
students' scientific knowledge about tropical storms is poor.
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Introduction
The purpose of this study was to discover high school students' preconceptions and
conceptions about tropical storms. Since I am looking at students' thoughts and feelings before
and after Tropical Storm Allison, I need to use terms that capture the time element while
defining their thoughts and feelings (Table 1).

Preconception
Before event
Before academic
instruction

Table 1
Definitions
Perception
During event
During academic
instruction

Conception
After event
After academic
instruction

The brain processes stimuli while a person experiences an event or receives academic instruction
and develops an explanation of what is happening. This process is called "perception." Before
an event or academic instruction, a person has an established set of thoughts and feelings about
how their world works. These thoughts and feelings are called "preconceptions." After
experiencing an event or academic instruction, the perceptions a person develops from that event
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or academic instruction are added to the preconceptions that person holds. These new thoughts
and feelings are called "conceptions."
This study aimed to augment Okhee Lee's (1999) study about students' conceptions
about hurricanes. This study was conducted in Dade County, Florida after Hurricane Andrew
devastated that region. One-hundred-twenty-seven fourth and fifth grade students were
interviewed about their conceptions of hurricanes. Their scientific knowledge about hurricane
development was also studied. This study augmented Lee's work by interviewing a different age
group and focusing on hazardous impacts of tropical storms. High School students were
interviewed about their preconceptions and conceptions about tropical storms because they have
received academic instruction about tropical storms and they are able to articulate their thought
and feelings. Tropical storms were used as the subject matter for this study instead of hurricanes
because Tropical Storm Allison struck Houston and deposited 14-36 inches of rain in five days
in June 2001. I examined their understanding of tropical storms. I also looked at the role
demographic facts play, if any, in their conceptions about these events.
Understanding the learning process is important to understanding research results in the
educational and hazards disciplines. The learning process begins in infancy and continues
throughout a person's life. It begins when the brain receives stimuli and goes through the
perception process. The individual develops ways to explain these experiences, and so develops
conceptions. The brain groups conceptions together, forming multiple networks. These
networks are then connected to each other, which forms a foundation or conceptual framework
(Bransford et a/. 2000, 79-80; Cocking, Mestre and Brown 2000; National Research Council
1999, 24; Shore 1997, 20-23; Strauss and Quinn 1997, 51-53). Since all experiences occur
within a social context, social factors such as gender, ethnicity, and socio-economic status
influences a person's conceptual framework Alexander 2000, 7-11; Blaike et al. 1994, 3-9;
Bransford et al. 2000, 10; Bruner 1996, 14; Cobern 1996; Hewitt 1997, 27; National Research
Council 1999, 24; Tobin and MOntz 1997, 11-12). As an individual goes through life, new
experiences are compared to what is already known and new knowledge as added to the existing
conceptual framework (Ballantyne and Packer 1996; Beeth and Hewson 1999; Carey 2000;
Cobern 1996; Driver et at 1994; Georghiades 2000; Mestre 1994; Mestre, Raizen and Shavelson
1994, 3-i and 3-ii; Minstrell 1989; Vosniadou and Brewer 1992; Vosniadou et al. 2001). The
"bottom line" for both education and hazards research is twofold. First, experience is an
important factor in people's understanding of the world around them and natural hazards in
particular. Second, the social context of these experiences affects people's understanding.

Study
The research questions I asked are:
1. "What are students' preconceptions and conceptions about tropical storms?"
2. "What are students' preconceptions and conceptions about the damage tropical
storms do to coastal communities?"
3. "What are the factors that influence students' formulation of preconceptions and
conceptions?"
The student sample consisted of ninth and tenth grade students studying World
Geography at two high schools in Houston, Texas. The student population was ethnically and
economically diverse. I worked with males and females from high and low socio-economic
groups. Four ethnic groups were identified: African-Americans, Asian-Americans, Hispanics,
and Whites. The research study was conducted in three stages. The first stage was the in-depth
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interviews. The second stage was the knowledge survey. The third stage was the class
discussions. Three types of evidence were collected to triangulate the data and thus reduce any
inherent bias.

For the first stage, I conducted in-depth interviews outside of the classroom with 15
students at Sharpstown High School. The students were interviewed in pairs of the same gender
and ethnicity to make the interviews more comfortable (Table 2). The exception to this is the
White male. This was due to the fact that there was only one White male available to do the indepth interview the day I conducted them. I asked the students a series of nine questions. Three
of the questions asked about their thoughts and feelings about tropical storms before Allison.
One question asked them to describe their experiences with Allison. Three of the questions
asked about their thoughts and feelings after Allison. Two of the questions asked about their
thoughts about the damage tropical storms do to coastal communities.

Table 2

In-de th Interviews
Female
Male

AfricanAmerican

AsianAmerican

White

Hispanic

2
2

2
2

2

2
2

1

For the second stage, the survey was administered to eight classes from Sharpstown and
Bellaire High Schools. I administered a knowledge survey at the beginning of the students'
regular class period. There was a total 186 students who participated in the survey (Table 3).
The purpose of the survey was to identify the students' scientific knowledge of tropical storms
and to see whether there is a relationship between their experiences and their science knowledge.
The first section of the survey measured students' general scientific knowledge about tropical
storms. The second section gathered demographic information that provided context and
explanation for answers in the first section. The survey also served as an advanced organizer to
the class discussions that followed.

Table 3
Knowled e Surve
Female
Male
Total

AfricanAmerican
20
30

AsianAmerican

White

Hispanic

16
12

18
19

28
43

50

28

37

71

After the surveys were handed in, I proceeded with the third stage, namely the class
discussions. The purpose of the class discussions was to expand upon the responses from the indepth interviews and to provide a context for understanding the interviewees' experiences. I
asked the same questions as the in-depth interviews. The discussions were very open-ended and
different numbers of students answered each question.
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Findings
The first research question looked at the students' preconceptions and conceptions about
tropical storms in general. The findings for this question (Table 4) are separated into two
categories: 1) interviews and discussions, and 2) knowledge survey. Before Allison, the
majority of the students' preconceptions about tropical storms were that they are like regular
thunderstorms and that they are not dangerous. The rationale they gave was that Houston gets
lots of big thunderstorms, some of which were called tropical storms. After Allison, the majority
of the students' conceptions about tropical storms are that they are like super big thunderstorms
that are dangerous. The shift in the students' conceptions aligns with their experiences with
Allison.

Table 4
Research Question 1 Findin s
Interviews Preconceptions
and
Tropical storms are like regular thunderstorms 58%
Discussions
They are not dangerous 54%
Conceptions
Tropical storms are like super big thunderstorms 68%
They are dangerous 54%
Scientific Basic shape for tropical storms is circular 85%
Knowledge Factors for tropical storm development are:
Survey
Thunderstorms 38%
Warm ocean temperatures 52%
Strong upper level winds (incorrect) 54%
Maximum sustained winds are 39-73 mph 56%
Wind direction is counterclockwise 54%
Based on the results of the knowledge survey (Table 4), the majority of the students'
conceptions about tropical storms are correct in that the basic shape for tropical storms is circular,
the maximum sustained winds are 39-74 mph, and the wind direction in the northern hemisphere
is counterclockwise. However, the students' conceptions about the factors for tropical storm
development proved to be interesting. While their conceptions that thunderstorms and warm
ocean temperatures are factors for tropical storm development are correct, their conceptions
about the upper level winds are incorrect. The students' conceptions about factors for
development could come from the weather service talking about the rain, warm waters, and high
winds. The high winds are not directly identified as being surface level winds and the upper
level winds are not mentioned in their broadcasts.
The survey also asked the students to identify where tropical storms develop that hit the
Texas coast. It was asked in two formats to see which way they have a better understanding of
location (Table 5). The results indicate that the students have a better visual understanding than
a verbal understanding of location. The preponderance of answers that tropical storms develop
in the Gulf of Mexico could be due to the location of Allison's development. This emphasizes
again that their experiences are the basis for their conceptions.
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Table 5
Surve : Location of Tropical Storm Development

Written question
Tropical storms develop in:
Gulf of Mexico 72%
Atlantic between Africa
and Caribbean Islands 26%
Both (correct response) 8%

Map question
Tropical storms develop in:
Gulf of Mexico 74%
Atlantic between Africa
and Caribbean Islands 37%
Both (correct response) 20%

The second research question looked at the students' conceptions about the damage
tropical storms can do to coastal communities. The findings for this question are also separated
into the same two categories. The interviews and class discussions revealed that the students had
few conceptions about the damage a tropical storm could do before Allison. Seeing the effects
of Allison allowed them to form rich and detailed conceptions about the damage a tropical storm
can do to a coastal community. The primary source of damage the students noted comes from
flooding and they were able to provide an extensive list of damage flooding can do to a
community. Their conceptions once again match their experiences with the damage Allison did
to Houston.

Table 6
Survey: Tropical Storm Damage
Flood streets and houses (correct) 85%
Knock out electricity (correct) 76%
Blow down tree branches (correct) 68%
Break windows 58%
Tear roofs off houses 56%

Move cars around 39%
Make water unsafe to drink (correct)

29%

Erode beaches (correct) 37%
Cover roads near beach with sand (correct)
Destroy sand dunes (correct) 19%

32%

The survey results also correlate to the students' experiences with Allison (Table 6). The
most popular responses were streets and houses being flooded, electricity being knocked out, and
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tree branches being blown down. Many students associated hurricane strength winds with
tropical storms as indicated by windows breaking, roofs being torn off houses, and cars being
moved around. Since Houston's drinking water was not compromised in their neighborhoods,
few students identified unsafe drinking water as one of the impacts of a tropical storm. In
addition, few students correctly identified the impacts of a tropical storm at the beach.
The third research question looked at the possible factors that influence the students'
formulation of their preconceptions and conceptions. All three types of evidence were used to
elucidate these possible factors. The foremost factor is the sources students used to gather and
retain scientific knowledge. The primary sources of information came from their personal
experiences and watching the event on television. However, these personal experiences did not
provide students with adequate scientific knowledge about tropical storms.
There were four instances where possible cultural influences were expressed. First, some
of the males downplayed the danger of tropical storms. This could be an example of what may
be ascribed to bravado typical of men. Second, three Asian-American females expressed a deep
concern for the well being of their families and needy people. Third, some of the AfricanAmerican students expressed a fatalistic attitude about tropical storms. They talked about how
God is in control and the need to pray for deliverance. Fourth, the higher socio-economic status
students tended to be more aware of their families' finances and were more concerned with the
financial costs of Allison. One interesting finding is that, due to a lack of preconceptions or
scientific knowledge, demographic factors had minimal opportunities to impact students'
conceptions about tropical storms.

Conclusions
Comparing Okhee Lee's (1999) study with this study, there are two points where the two
studies agree and one point where the studies disagree. First, Lee found that students have an
"adequate knowledge" based on their experiences, but they failed to develop a coherent
understanding beyond those experiences. This study found that students have adequate
knowledge of tropical storm damage based on their experiences. However, these personal
experiences did not provide adequate scientific knowledge. Second, Lee found that students
developed meanings of hurricanes based on multiple information sources with television and
parents being the primary sources of information. This study found that personal experiences
and television were the primary sources the students used to gather and retain scientific
knowledge.
Where we disagree is in the range of preconceptions and conceptions students have about
these events. Lee (1999) found that the students had a broad range of preconceptions and
conceptions about hurricanes. These varied by socio-economic status, gender, and ethnicity.
This study found that the students had a narrow range of preconceptions and conceptions about
tropical storms. This is probably due to demographic influences having minimal opportunities to
impact their conceptions.

3

References
Alexander, D. 2000. Confronting Catastrophe: New Perspective on Natural Disasters. New
York: Oxford University Press.
Ballantyne, R.R. and J. M. Packer. 1996. Teaching and learning in environmental education:
Developing environmental conceptions, The Journal of Environmental Education, 27(2):
25-32.

Beeth, M.E. and P.W. Hewson. 1999. Learning goals in an exemplary science teacher's practice:
Cognitive and social factors in teaching for conceptual change, Science Education, 83:
738-760.

Blaikie, P., T. Cannon, I. Davis, and B. Wisner. 1994. At Risk: Natural Hazards, People's
Vulnerability, and Disasters. New York: Routledge.
Bransford, J. D., A. L. Brown, and R. R. Cocking (eds.). 2000. How People Learn: Brain, Mind,
Experience, and School. National Research Council expanded edition. Washington,
DC: National Academy Press.
Bruner, J. S. 1996. The Culture of Education. Cambridge, MA: Harvard University Press.
Carey, S. 2000. Science Education as conceptual change, Journal of Applied Developmental
Psychology, 21(1): 13-19.
Cobern, W. W. 1996. Worldview theory and conceptual change in science education, Science
Education, 80(5): 579-610.

Cocking, R. R., J. P. Mestre, and A. L. Brown. 2000. New developments in the science of
learning: Using research to help students learn science and mathematics, Journal of
Applied Developmental Psychology, 21(1): 1-11.
Driver, R., H. Asoko, J. Leach, E. Mortimer, and P. Scott. 1994. Constructing scientific
knowledge in the classroom, Educational Researcher, 23(7): 5-12.
Georghiades, P. 2000. Beyond conceptual change learning in science education: focusing on
transfer, durability and metacognition, Educational Research, 42(2): 119-139.

Hewitt, K. 1997. Regions of Risk: A Geographical Introduction to Disasters. Essex, England:
Addison Wesley Longman Limited.
Lee, 0. 1999. Science knowledge, world views, and information sources in social and cultural
contexts: Making sense after a natural disaster, American Educational Research Journal,
36(2): 187-219.

7

Mestre, J. P., S. A. Raizen, and R. J. Shavelson. 1994. Introduction to Part Two: In-service
education in the sciences. In S. J. Fitzsimmons and L. C. Kerpelman (eds.), Teachers'
Enhancement for Elementary and Secondary Science and Mathematics: Status, Issues,
and Problems. Arlington, VA: National Science Foundation, 3-i 3-fr.
Mestre, Jose P. 1994. Cognitive aspects of learning and teaching science. In S. J. Fitzsimmons
and L. C. Kerpelman (eds.), Teachers' Enhancement for Elementary and Secondary
Science and Mathematics: Status, Issues, and Problems. Arlington, VA: National
Science Foundation, 3-1 3-11.
Minstrell, J. A. 1989. Teaching Science for Understanding. In L. B. Resnick and L. E. Klopfer
(eds.), Toward the Thinking Curriculum: Current Cognitive Research. Alexandria, VA:
Association for Supervision and Curriculum Development, 130-146.
National ReSearch Council. 1999. Improving Student Learning: A Strategic Plan for Education
Research and Its Utilization. Washington, DC: National Academy Press.
Shore, R. 1997. Rethinking the Brain: New Insights into Early Development. New York:
Families and Work Institute.
Strauss, C. and N. Quinn. 1997. A Cognitive Theory of Cultural Meaning. Cambridge, UK:
Cambridge University Press.

Tobin, G. A., and B. E. Montz. 1997. Natural Hazards: Explanation and Integration. New
York: The Guilford Press.

Vosniadou, S. and W. F. Brewer. 1992. Mental models of the earth: A study of conceptual
change in childhood, Cognitive Psychology, 24: 535-585.
Vosniadou, S., C. Ioannides, A. Dimitrakopoulou, and E. Papademetriou. 2001. Designing
learning environments to promote conceptual change in science, Learning and
Instruction, 11: 381-419.

10

U.S. Department of Education
Office of Educational Research and Improvement (OERI)
National Library of Education (NLE)
Educational Resources Information Center (ERIC)

E IC

Educallonol Resources Informalloo Cenler

REPRODUCTION RELEASE
(Specific Document)

SO

I. DOCUMENT IDENTIFICATION:
Title.

High School Students' Preconceptions and Conceptions about Tropic Storm Allison

Author(s):

Julia Belknap

Corporate Source:

Publication Date:

2003

II. REPRODUCTION RELEASE:
In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy, and
electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if reproduction
release is granted, one of the following notices is affixed to the document.
If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom
of the page.
The sample sticker shown below will be
affixed to all Level 1 documents

The sample sticker shown below will be
affixed to all Level 2A dominants

The sample sticker shown below will be
affixed to all Level 28 dominants

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN
MICROFICHE, AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,
HAS BEEN GRANTED BY

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS
BEEN GRANTED BY

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN
MICROFICHE ONLY HAS BEEN GRANTED BY

\e,
TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

2A

1

2B

Level 'I

Level 2A

Check here for Level 1 release, permitting reproduction
and dissemination in miacfiche or other ERIC archival
mode (e.g., electronic) and paper copy.

Chedc here for Level 2A release, permitting reproduction
end rtissemination in microfiche and in electronic metro for
ERIC archival collection subscribers only

Level 28

Check hare for Level 28 release, permkting reproduction
end dissemination In microfiche only

Dominants will be processed as indicated provided reproduction quality permits.
tf permission to reproduce Is granted, but no box is checked, dominants will be processed at Level I.

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive pemiission to reproduce and disseminate this
document as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and
its system contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other
service agencies to satisfy infonnation needs of educators In response to discmte inquiries.

Sign
here,
please

Printed Name/Position/Title:

ocakr)

eae.A
Organization/

:

(Li& ;

(e.-eoLS
(-Di:Le

TelePh°ne.9

ky

crr

04-- tA Vc

S

I 9 e._

.

ern

79 -6q5-tcl$3

ea o-cukk..Q.

Nolo
FAx:
Date:

Et-914;Arev.a.5

rvt S

.

OtL_Lejl

III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):
If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more
stringent for documents that cannot be made available through EDRS.)
Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:
If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address:
Name:

Address:

V.WHERE TO SEND THIS FORM:
Send this form to the following ERIC Clearinghouse:
.

ERIC/CHESS
2805 E. Tenth Stroet, #120
eioornington. !N 47408

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being
contributed) to:

ERIC Processing and Reference Facility
4483-A Forbes Boulevard
Lanham, Maryland-20706
Telephone: 301-552-4200
Toll Free: 800-799-3742
FAX: 301-552-4700
e-mail: ericfac@ineLed.gov
WWW: http://ericfacility.org
EFF-088 (Rev. 2/2001)

