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The Challenge of the Evolution Debate

Prepared by Steve Rich, Congress Committee and District \VV Director
Co-facilitators: Ken Heydrick, Science Teachers Association of Texas and
Joyce Tugel, NSTA Director, Professional Development

Overview
How can we stay true to science without offending the belief structures of those on the other side
of the evolution debate? Examine varying beliefs and the resources available to design an

intelligent response.

Discussion Questions

1. How can we stay true to science without offending the belief structures of those on the other
side of the evolution debate?

2. What are the belief systems of those who oppose the teaching of Evolution?

3. How should science teachers respond to those who believe in "intelligent design™?

4. What further steps should NSTA take to assist teachers & school systems in their reponse to
the same?
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Teachers, Scientists Vow to Fight Challenge to Evolution

Creationists Seek Curriculum Change; Kan. Education Hearings Open Today
Washington Post, Thursday, May 5, 2005

By Peter Slevin
http://www.washingtonpost.com/wp-dyn/content/article/2005/05/04/AR2005050402022.html
TOPEKA, Kan., May 4 -- Alarmed by proposals to change how evolution is taught, scientists
and teachers are mobilizing to fight back, asserting that educational standards are being
threatened by what they consider a stealth campaign to return creationism to public schools. This
week’s battle is focused on Kansas, where State Board of Education hearings begin Thursday on
evolution and intelligent design, a carefully marketed theory that challenges accepted
understandings of Earth's origins in favor of the idea that a creator played a guiding role....

At the national level, Sen. Rick Santorum (R-Pa.) demonstrated political savvy envied by
scientists when he proposed an addition to the No Child Left Behind education bill in 2001:
"Where biological evolution is taught, the curriculum should help students to understand why
this subject generates so much continuing controversy, and should prepare the students to be
informed participants in public discussions.” "When it was first introduced, we didn't really
understand it. He did it at the eleventh hour, and we didn't know it was coming," said Jodi L.
Peterson, legislative director of the National Science Teachers Association. Her group and others
mobilized to quash it, but the language remained in the bill's nonbinding conference report.


http://www.washingtonpost.com/wp-dyn/content/article/2005/05/04/AR2005050402022.html

Now evolving in biology classes: a testier climate. Some science teachers say they're
encountering fresh resistance to the topic of evolution - and it's coming from their students.
The Christian Science Monitor, May 3, 2005

By G. Jeffrey MacDonald

http://www.csmonitor.com/2005/0503/p01s04-legn.html?s=hns

Nearly 30 years of teaching evolution in Kansas has taught Brad Williamson to expect
resistance, but even this veteran of the trenches now has his work cut out for him when students
raise their hands. That's because critics of Charles Darwin's theory of natural selection are
equipping families with books, DVDs, and a list of 10 questions to ask your biology teacher."”

The intent is to plant seeds of doubt in the minds of students as to the veracity of Darwin's theory
of evolution. The result is a climate that makes biology class tougher to teach. Some teachers say
class time is now wasted on questions that are not science-based. Others say the increasingly
charged atmosphere has simply forced them to work harder to find ways to skirt controversy...

...an informal survey released in April from the National Science Teachers Association found
that 31 percent of the 1,050 respondents said they feel pressure to include "creationism,
intelligent design, or other nonscientific alternatives to evolution in their science classroom."

These findings confirm the experience of Gerry Wheeler, the group’s executive director, who
says that about half the teachers he talks to tell him they feel ideological pressure when they
teach evolution. And according to the survey, while 20 percent of the teachers say the pressure
comes from parents, 22 percent say it comes primarily from students.

'‘Call to arms' on evolution

By Dan Vergano and Greg Toppo, USA TODAY

March 24, 2005

http://www.usatoday.com/news/education/2005-03-23-evolution_x.htm

Nearly one-third of science teachers who participated in a national survey say they feel pressured
to include creationism-related ideas in the classroom.

And an alarmed science establishment is striking back in defense of teaching evolution.

"I write to you now because of a growing threat to the teaching of science,” National Academy
of Sciences chief Bruce Alberts says in a letter to colleagues March 4. He calls on academy
members "to confront the increasing challenges to the teaching of evolution in public schools."
The nation's top scientists belong to the congressionally chartered academy.

Albert's plea comes as the National Science Teachers Association prepares to release the survey
at the group's meeting March 31. "Teachers are under attack all the time and need more support
from scientists,” he says.


http://www.csmonitor.com/2005/0503/p01s04-legn.html?s=hns
http://www.usatoday.com/news/education/2005-03-23-evolution_x.htm

Design for Living

The New York Times, February 7, 2005

Op-Ed Contributor: By Michael J. Behe
http://query.nytimes.com/gst/abstract.html?res=F70713FD355F0C748CDDAB0894DD404482
(only abstract...I can provide full article)

Bethlehem, Pa. — IN the wake of the recent lawsuits over the teaching of Darwinian evolution,
there has been a rush to debate the merits of the rival theory of intelligent design. As one of the
scientists who have proposed design as an explanation for biological systems, I have found
widespread confusion about what intelligent design is and what it is not.

First, what it isn't: the theory of intelligent design is not a religiously based idea, even though
devout people opposed to the teaching of evolution cite it in their arguments. For example, a
critic recently caricatured intelligent design as the belief that if evolution occurred at all it could
never be explained by Darwinian natural selection and could only have been directed at every
stage by an omniscient creator. That's misleading. Intelligent design proponents do question
whether random mutation and natural selection completely explain the deep structure of life. But
they do not doubt that evolution occurred. And intelligent design itself says nothing about the
religious concept of a creator.

"Intelligent Design’

The New York Times, February 12, 2005

Letter to the Editor: By Bruce Alberts
http://www.nytimes.com/2005/02/12/opinion/lI12science.html

In "Design for Living" (Op-Ed, Feb. 7), Michael J. Behe quoted me, recalling how I discovered
that "the chemistry that makes life possible is much more elaborate and sophisticated than
anything we students had ever considered” some 40 years ago. Dr. Behe then paraphrases my
1998 remarks that "the entire cell can be viewed as a factory with an elaborate network of
interlocking assembly lines, each of which is composed of a set of large protein machines."

That I was unaware of the complexity of living things as a student should not be surprising. In
fact, the majestic chemistry of life should be astounding to everyone. But these facts should not
be misrepresented as support for the idea that life's molecular complexity is a result of
"intelligent design."” To the contrary, modern scientific views of the molecular organization of
life are entirely consistent with spontaneous variation and natural selection driving a powerful
evolutionary process.

Evolution Takes A Back Seat In U.S. Classes

The New York Times, February 1, 2005

By CORNELIA DEAN 1716 words

Late Edition - Final , Section F , Page 1, Column 1
http://query.nytimes.com/gst/abstract.html?res=F40A14FE395F0C728CDDAB0894DD404482
(abstract only, I can provide full article)

Dr. John Frandsen, a retired zoologist, was at a dinner for teachers in Birmingham, Ala., recently
when he met a young woman who had just begun work as a biology teacher in a small school
district in the state. Their conversation turned to ... "She confided that she simply ignored...



http://query.nytimes.com/gst/abstract.html?res=F70713FD355F0C748CDDAB0894DD404482
http://www.nytimes.com/2005/02/12/opinion/l12science.html
http://query.nytimes.com/gst/abstract.html?res=F40A14FE395F0C728CDDAB0894DD404482

Doubting Rationalist: *Intelligent Design* Proponent Phillip Johnson, and How He Came to
Be

Washington Post, Sunday, May 15, 2005
http://www.washingtonpost.com/wp-dyn/content/article/2005/05/14/AR2005051401222 pf.html

"l suppose you think creation is all about unguided material processes, don't you? Well, | don't
have the slightest trouble accepting microevolution as the cause behind the adaptation of the
peppered moth and the growth of finches' beaks. But | don't see that evolutionists have any cause
for jubilation there.


http://www.washingtonpost.com/wp-dyn/content/article/2005/05/14/AR2005051401222_pf.html

Mational
Science
Teachers
Association

NSTA Position Statement

The Teaching of Evolution

Introduction

The National Science Teachers Association (NSTA) strongly supports the position that evolution is a
major unifying concept in science and should be included in the K—12 science education frameworks
and curricula. Furthermore, if evolution is not taught, students will not achieve the level of scientific
literacy they need. This position is consistent with that of the National Academies, the American
Association for the Advancement of Science (AAAS), and many other scientific and educational
organizations.

NSTA also recognizes that evolution has not been emphasized in science curricula in a manner
commensurate to its importance because of official policies, intimidation of science teachers, the
general public's misunderstanding of evolutionary theory, and a century of controversy. In addition,
teachers are being pressured to introduce creationism, “creation science,” and other nonscientific
views, which are intended to weaken or eliminate the teaching of evolution.

Declarations
Within this context, NSTA recommends that

e Science curricula, state science standards, and teachers should emphasize evolution in a manner
commensurate with its importance as a unifying concept in science and its overall explanatory
power.

e Science teachers should not advocate any religious interpretations of nature and should be
nonjudgmental about the personal beliefs of students.

e Policy makers and administrators should not mandate policies requiring the teaching of
“creation science” or related concepts, such as so-called “intelligent design,” “abrupt
appearance,” and “arguments against evolution.” Administrators also should support teachers
against pressure to promote nonscientific views or to diminish or eliminate the study of
evolution.

e Administrators and school boards should provide support to teachers as they review, adopt, and
implement curricula that emphasize evolution. This should include professional development to
assist teachers in teaching evolution in a comprehensive and professional manner.

Position statement reprinted courtesy of the National Science Teachers Association, Arlington, VA - www.nsta.org/position



NSTA Position Statement: The Teaching of Evolution

e Parental and community involvement in establishing the goals of science education and the
curriculum development process should be encouraged and nurtured in our democratic society.
However, the professional responsibility of science teachers and curriculum specialists to
provide students with quality science education should not be compromised by censorship,
pseudoscience, inconsistencies, faulty scholarship, or unconstitutional mandates.

o Science textbooks shall emphasize evolution as a unifying concept. Publishers should not be
required or volunteer to include disclaimers in textbooks that distort or misrepresent the
methodology of science and the current body of knowledge concerning the nature and study of
evolution.

--Adopted by the
NSTA Board of Directors
July 2003

NSTA offers the following background information:

The Nature of Science and Scientific Theories

Science is a method of explaining the natural world. It assumes that anything that can be observed or
measured is amenable to scientific investigation. Science also assumes that the universe operates
according to regularities that can be discovered and understood through scientific investigations. The
testing of various explanations of natural phenomena for their consistency with empirical data is an
essential part of the methodology of science. Explanations that are not consistent with empirical
evidence or cannot be tested empirically are not a part of science. As a result, explanations of natural
phenomena that are not based on evidence but on myths, personal beliefs, religious values, and
superstitions are not scientific. Furthermore, because science is limited to explaining natural
phenomena through the use of empirical evidence, it cannot provide religious or ultimate explanations.

The most important scientific explanations are called “theories.” In ordinary speech, “theory” is often
used to mean “guess” or “hunch,” whereas in scientific terminology, a theory is a set of universal
statements that explain some aspect of the natural world. Theories are powerful tools. Scientists seek to
develop theories that

are firmly grounded in and based upon evidence;

are logically consistent with other well-established principles;
explain more than rival theories; and

have the potential to lead to new knowledge.

The body of scientific knowledge changes as new observations and discoveries are made. Theories and
other explanations change. New theories emerge, and other theories are modified or discarded.
Throughout this process, theories are formulated and tested on the basis of evidence, internal
consistency, and their explanatory power.

Page 2 of 5



NSTA Position Statement: The Teaching of Evolution

Evolution as a Unifying Concept

Evolution in the broadest sense can be defined as the idea that the universe has a history: that change
through time has taken place. If we look today at the galaxies, stars, the planet Earth, and the life on
planet Earth, we see that things today are different from what they were in the past: galaxies, stars,
planets, and life forms have evolved. Biological evolution refers to the scientific theory that living
things share ancestors from which they have diverged; it is called “descent with modification.” There
is abundant and consistent evidence from astronomy, physics, biochemistry, geochronology, geology,
biology, anthropology, and other sciences that evolution has taken place.

As such, evolution is a unifying concept for science. The National Science Education Standards
recognizes that conceptual schemes such as evolution “unify science disciplines and provide students
with powerful ideas to help them understand the natural world” (p. 104) and recommends evolution as
one such scheme. In addition, Benchmarks for Science Literacy from AAAS’s Project 2061, as well as
other national calls for science reform, all name evolution as a unifying concept because of its
importance across the disciplines of science. Scientific disciplines with a historical component, such as
astronomy, geology, biology, and anthropology, cannot be taught with integrity if evolution is not
emphasized.

There is no longer a debate among scientists about whether evolution has taken place. There is
considerable debate about how evolution has taken place: What are the processes and mechanisms
producing change, and what has happened specifically during the history of the universe? Scientists
often disagree about their explanations. In any science, disagreements are subject to rules of
evaluation. Scientific conclusions are tested by experiment and observation, and evolution, as with any
aspect of theoretical science, is continually open to and subject to experimental and observational
testing.

The importance of evolution is summarized as follows in the National Academy of Sciences
publication Teaching about Evolution and the Nature of Science: “Few other ideas in science have had
such a far-reaching impact on our thinking about ourselves and how we relate to the world” (p. 21).

Creationism and Other Non-Scientific Views

The National Science Education Standards note that, “[e]xplanations of how the natural world changes
based on myths, personal beliefs, religious values, mystical inspiration, superstition, or authority may
be personally useful and socially relevant, but they are not scientific” (p. 201). Because science limits
itself to natural explanations and not religious or ultimate ones, science teachers should neither
advocate any religious interpretation of nature nor assert that religious interpretations of nature are not
possible.

The word “creationism” has many meanings. In its broadest meaning, creationism is the idea that the
universe is the consequence of something transcendent. Thus to Christians, Jews, and Muslims, God
created; to the Navajo, the Hero Twins created; for Hindu Shaivites, the universe comes to exist as
Shiva dances. In a narrower sense, “creationism’ has come to mean “special creation”: the doctrine
that the universe and all that is in it was created by God in essentially its present form, at one time. The
most common variety of special creationism asserts that

Page 3 of 5



NSTA Position Statement: The Teaching of Evolution

the Earth is very young;

life was created by God;

life appeared suddenly;

kinds of organisms have not changed since the creation; and
different life forms were designed to function in particular settings.

This version of special creation is derived from a literal interpretation of Biblical Genesis. It is a
specific, sectarian religious belief that is not held by all religious people. Many Christians and Jews
believe that God created through the process of evolution. Pope John Paul II, for example, issued a
statement in 1996 that reiterated the Catholic position that God created and affirmed that the evidence
for evolution from many scientific fields is very strong.

“Creation science” is a religious effort to support special creationism through methods of science.
Teachers are often pressured to include it or other related nonscientific views such as “abrupt
appearance theory,” “initial complexity theory,” “arguments against evolution,” or “intelligent design
theory” when they teach evolution. Scientific creationist claims have been discredited by the available
scientific evidence. They have no empirical power to explain the natural world and its diverse
phenomena. Instead, creationists seek out supposed anomalies among many existing theories and
accepted facts. Furthermore, “creation science” claims do not lead to new discoveries of scientific

knowledge.

29 ¢¢

Legal Issues

Several judicial decisions have ruled on issues associated with the teaching of evolution and the
imposition of mandates that “creation science” be taught when evolution is taught. The First
Amendment of the Constitution requires that public institutions such as schools be religiously neutral;
because “creation science” asserts a specific, sectarian religious view, it cannot be advocated in the
public schools.

When Arkansas passed a law requiring “equal time” for “creation science” and evolution, the law was
challenged in Federal District Court. Opponents of the bill included the religious leaders of the United
Methodist, Episcopalian, Roman Catholic, African Methodist Episcopal, Presbyterian, and Southern
Baptist churches, along with several educational organizations. After a full trial, the judge ruled that
“creation science” did not qualify as a scientific theory (McLean v. Arkansas Board of Education, 529
F. Supp. 1255 [ED Ark. 1982)).

Louisiana's equal time law was challenged in court, and eventually reached the Supreme Court. In
Edwards v. Aguillard [482 U.S. 578 (1987)], the court determined that “creation science” was
inherently a religious idea and to mandate or advocate it in the public schools would be
unconstitutional. Other court decisions have upheld the right of a district to require that a teacher teach
evolution and not teach “creation science” (Webster v. New Lennox School District #122,917 F.2d
1003 [7th Cir. 1990]; Peloza v. Capistrano Unified School District, 37 F.3d 517 [9th Cir. 1994]).

Some legislators and policy makers continue attempts to distort the teaching of evolution through
mandates that would require teachers to teach evolution as “only a theory” or that require a textbook or
lesson on evolution to be preceded by a disclaimer. Regardless of the legal status of these mandates,
they are bad educational policy. Such policies have the effect of intimidating teachers, which may
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NSTA Position Statement: The Teaching of Evolution

result in the de-emphasis or omission of evolution. As a consequence, the public will only be further
confused about the nature of scientific theories. Furthermore, if students learn less about evolution,
science literacy itself will suffer.

References

American Association for the Advancement of Science (AAAS), Project 2061. (1993). Benchmarks for
science literacy. New York: Oxford University Press.

Edwards v. Aguillard, 482 U.S. 578 (1987).
McLean v. Arkansas Board of Education, 529 F. Supp. 1255 (ED Ark. 1982).

National Academy of Sciences (NAS). (1998). Teaching about evolution and the nature of science.
Washington, DC: Steering Committee on Science and Creationism, National Academy Press.

National Research Council. (1996). National science education standards. Washington, DC: National
Academy Press.

Peloza v. Capistrano Unified School District, 37 F.3d 517 (9th Cir. 1994).

Webster v. New Lennox School District #122, 917 F.2d 1003 (7th Cir. 1990).

Additional Resources

Laudan, Larry. (1996). Beyond positivism and relativism: Theory, method, and evidence. Boulder, CO:
Westview Press.

National Academy of Sciences (NAS). (1999). Science and creationism: A view from the National
Academy of Sciences, Second Edition. Washington, DC: National Academy Press.

Ruse, Michael. (1996). But is it science: The philosophical question in the creation/evolution
controversy. Amherst, NY: Prometheus.

Skehan, James W., S.J., and Nelson, Craig E. (1993). The creation controversy and the science
classroom. Arlington, VA: National Science Teachers Association.

Position statement reprinted courtesy of the National Science Teachers Association, Arlington, VA,
http://www.nsta.org/position.

Page 5 of 5



MAY/JUNE 2005

EvoLuTioN: Is THERE A MISSING LINK?

By Anne
Tweed, NSTA
President
2004-2005

“Almost 80
years after
the Scopes
trial, the de-
bate over the
teaching of evolution continues to
rage. There is no easy resolution—it is
a complex topic with profound scien-
tific, religious, educational, and legal
implications. How can a student or par-
ent understand this issue, which is such
a vital part of (science) education?”

These are the introductory words
on the back cover of Eugenie C. Scott’s
latest book, Evolution vs. Creationism
(2004). If you have been reading major
newspapers, magazines, and other me-
dia, this issue has been featured promi-
nently during recent months. New
strategies by anti-evolution groups
have complicated the issue. Initially
centered around the openly religious
ideas of “creationism,” groups are now
using more covertly religious-based
tactics by advocating for so-called
“intelligent design” and “weaknesses
of evolution” to be taught alongside
evolution in science classrooms.

Did you know that it is illegal for
science teachers to teach creation
science? Eight major court decisions
relate to this issue. Because by law,
science teachers cannot advocate
religion, schools must not teach as
scientific fact or theory any religious
doctrine, including “creationism.”

As for intelligent design and other
nonscientifically based ideas, quite
frankly, they just don’t cut it. As science
educators, we look to the scientific
community to investigate, research,
test, validate, and debate science. In a
nutshell, “no attempt to discredit the
concept of evolution has proved suc-
cessful.” (Moore 2004)

So was Darwin wrong, as a recent
National Geographic article (Quammen

2004) asked? Emphatically, the answer
is no! So does the theory of evolution
contain a missing link? Also emphati-
cally, no! What is missing is the educa-
tion of students, parents, and policy
makers about the theory of evolution
and why it is considered a central uni-
fying theme of science.

What are the implications for
science teachers? All science teach-
ers—not just biology teachers—need
to understand both evolutionary
theory and the social issues related to
its teaching. To assist teachers, the Na-
tional Academy of Sciences (NAS) has
published three reports that provide
needed background information. De-
scriptions of these reports and a sum-
mary of the academy’s efforts to deal
with the challenges to teaching evolu-
tion are summarized in a recent article
in Cell Biology Education. (Alberts and
Labov 2004)

Teachers need to educate them-
selves about not only the scientific
evidence for the theory of evolution,
but also strategies to address the issues
that have arisen in our society. In his
recent “ ‘Call to Arms’ on Evolution”
article in USA Today, NAS President
Bruce Alberts notes that members of
the academy stand ready to help teach-
ers deal with these issues in their state
and school district.

Science teachers need to be pre-
pared to respond clearly to parent
and community questions about
this issue and help to educate them.
Strategically, teachers must take an
offensive position and serve as advo-
cates for evolutionary theory. What is
“missing” is an adult population that
understands the scientific concepts
that form the basis for evolution. Most
adults were never taught about evo-
lution in school. Clearly, this lack of
understanding has resulted in mis-
conceptions about the theory and the
scientific evidence that supports it.

In addition to the NAS resources,
NSTA offers resources that teachers
can provide to parents and policy mak-

ers to clarify the theory and the legal
issues related to the teaching of evolu-
tion. These can be found at www.nsta.
org/evresources, which includes links to
the NSTA Press book Evolution in Per-
spective and the association’s position
statement on the teaching of evolu-
tion. The National Center for Science
Education (www.ncseweb.org) is also a
good source for this information.

One of the most common miscon-
ceptions related to this controversy is
confusion about the definition of a
scientific theory. In common usage,
“theory” may be a prediction, hunch,
guess, or explanation based on opinion.
These “theories” are not, however, the
same as scientific theories. A theory in
science is not just a hunch!

What is also “missing” is a clear
understanding of the terms fact, hy-
pothesis, theory, and belief. As a high
school biology teacher for almost 30
years, I found it important to provide
students with a clear understanding of
these terms. Ipresented students with
25 different statements and then asked
them to determine which statements
were facts, theories, and hypotheses
and which were beliefs. The speed of
light, for example, is a scientific fact
that can be measured again and again
with the same result. A hypothesisisa
prediction statement that is based on
prior observations that can be tested
experimentally. And a scientific theory
is a well-substantiated explanation of
some aspect of the natural world that
can incorporate facts, laws, inferences,
and tested hypotheses.

Beliefs, on the other hand, are opin-
ions and do not require any evidence
or scientific data. They are based on
societal norms, religious teachings,
and ethics. Beliefs and actions define
a person’s character.

As a teacher, I believe that all
students can learn. This belief, while
not based entirely on scientific fact,
is foundational to my philosophy of
education. Students’ religious beliefs
similarly do not require evidence to

NSTA Reports 3

support them. As a science teacher,
I will not challenge a student’s belief
system, nor will I allow other students
to promote or advocate for their re-
ligious beliefs in a science class. It is
essential, however, that I teach the
science behind the theory of evolu-
tion because evolution is the central
organizing principle that biologists use
to understand the world.

We not only need students to be
scientifically astute, we also need the
greater population, including parents,
school board members, policy makers,
and so many others, to understand the
nature of science and what it tells us
about our world. And whose job is it
to educate our society about scientific
theories and evolution specifically? Sci-
ence teachers, of course! So as profes-
sional science educators, we must be
advocates for science literacy and the
teaching of evolution.

And what is my recommenda-
tion to administrators, legislators,
and reporters? If you want to know
about scientific theories, ask a science
teacher!
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The Challenge of Reviving Elementary Science

Prepared by Vanessa Westbrook, Congress Committee
Co-facilitators: Vanessa Westbrook, Past President, Science Teachers Association of
Texas and Paul Drummond, President-Elect, Michigan Science Teachers Association

Overview

How should we focus on rebuilding elementary science in schools? Reading and mathematic
assessment has strongly influenced what is currently taught in elementary schools. What should
be done to insure science is actually being taught at the elementary level?

Discussion Questions

1.

N

How should we focus on rebuilding elementary science in schools? Reading and mathematic
assessment has strongly influenced what is currently taught in elementary schools. What
should be done to insure science is actually being taught at the elementary level?

The following questions are designed to lead the discussion and work of the focus group:
What are some consequences for the K-12 science program if elementary science is not in
place?

What are some ways to support more acquisition of content knowledge for elementary
educators?

What steps can be taken to encourage more experience-based science instruction in
elementary classrooms?

What roles should chapters and affiliated groups play in designing and providing professional
development for elementary educators?
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By Valarie L. Akerson

Interdisciplinary
teaching can help
teachers meet the
needs of students and
state and national
standards.

SHIRLEY V. BECKES

S AN ASSISTANT PROFESSOR OF ELEMENTARY
science education, I teach many practicing
teachers in graduate courses and teacher in-
stitutes. While some elementary teachers may
avoid teaching science (Borko 1992; Enochs
and Riggs 1990; Smith and Neale 1989), the
elementary teachers who take my courses are generally
very enthusiastic about teaching science and want to
learn strategies to help them become better science
teachers. These teachers believe that language arts are
important and that science and other important disci-
plines can be supported by language arts, even with a
reciprocal relationship (Akerson and Flanigan 2000;
Dickinson, Burns, Hagen, and Locker 1997; Dickinson
and Young 1998). Recently, however, several teachers
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have commented that principals tell
them to focus on language arts and
mathematics because those subject ar-
eas are being tested. While some teach-
ers may be specifically told n20f to teach
science, most are being asked only to
emphasize language arts. This can
make it difficult to satisfactorily meet
state and national recommendations
that indicate science content should
be learned in kindergarten through
high school. To help address this prob-
lem, teachers are seeking strategies
that can help them focus on language
arts while continuing to do a good job
teaching science.

Why Use
Interdisciplinary Instruction?

How do teachers respond when princi-
pals tell them to emphasize language
arts? Teachers who are committed to
meeting state and national standards
of all curricular areas are bound to
state the importance of teaching sci-
ence just to help students meet those
science standards. However, there are
other important reasons.

First, learning science and language
is reciprocal (Casteel and Isom 1994).
Proponents claim that learning science
can be described as a process similar to
learning language, from questioning
and setting a purpose to analyzing and
drawing conclusions, and reporting/
communicating results. Thus, pro-
cesses of science and literacy learning
are similar and may help the develop-
ment of each discipline if the teacher is
explicit in helping students note the
similarities. Second, elementary stu-
dents need to read, write, and commu-
nicate about something; science can
provide that purpose. Finally, the most
pragmatic response may be that sci-
ence will soon be tested as well (in
some locales it already is tested), using

the same high-stakes examinations
that language arts and mathematics
enjoy at this time. Do we really want to
start at a disadvantage with science?
Using an interdisciplinary strategy can
help us meet those state and national
science objectives in a way that sup-
ports language arts.

Connecting language arts to sci-
ence makes sense because many el-
ementary teachers’ strengths are in
language arts (Akerson et al. 2000;
Dickinson et al. 1997). Additionally,
there are similarities in national re-
form goals for both science and lan-
guage arts. Use of language arts to
promote literacy and support learn-
ing in other content areas is recom-
mended and encouraged by the Inter-
national Reading Association (IRA)
and the National Council of Teachers
of English (NCTE). The Standards for
the English Language Arfs recom-
mend that language arts serve the
goals of purposeful communication
through reading, writing, speaking,
and listening (IRA/NCTE 1996). In ad-
dition, recent reforms in science edu-
cation recommend that students com-
municate ideas through written and
oral interactions, which are applica-
tions of language arts (National Re-
search Council 1996).

It is possible to use language arts
to support science learning and to use
science as a purpose for learning lan-
guage arts. Interdisciplinary teaching
can help teachers meet objectives for
both language arts and science and
still prepare our elementary students
for the tests they must take.

Successful
Interdisciplinary Instruction

The following suggestions offer vari-
ous teacher-tested ways to include
science in a language arts curricu-

lum. The subsections range from

ideas to consider to specific strate-

gies particularly suited for interdis-
ciplinary science and language arts
instruction.

Choose a Meaningful Theme. El-
ementary curricula often follows
themes that do not meet both science
and language arts objectives. For ex-
ample, thematic instruction based on
topics such as teddy bears or apples
may lend itself to language arts in-
struction using reading and writing,
but offer little to focus on with science
instruction. A meaningful theme, how-
ever, promotes for discussion of big
ideas and offers a greater likelihood
that science objectives can also be met.
For example, common themes from
the National Benchmarks for Science
Literacy (AAAS 1993)—such as sys-
tems, models, constancy and change,
or scale—enable teachers and students
to explore a wide variety of science con-
cepts. Language arts skills can be in-
corporated in the same way as in the
study of other, less scientific themes.
Adams and Hamm (1998) recommend
that selection of thematic big ideas
meet the following criteria:

e the big idea is constant over space
and time,

e the big idea broadens students’ un-
derstanding of the world or what it
means to be human,

e the big idea is interdisciplinary,

e the theme relates to the genuine
interests of the students,

e and the interdisciplinary work
lends itself to student science
inquiry.

Using a Benchmarks-recom-
mended theme meets those criteria.

For example, teachers in my ad-
vanced science methods course used
the theme “systems” to explore such
topics as electricity, seasons, chemi-
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cal and physical reactions, and plant
growth. Within this theme teachers
learned science content as it related
to interactions of components of the
system, such as components of plant
growth, electrical circuitry, and
causes of seasonal changes.

By continually focusing teachers’
attention to the theme, they were able
to recognize that “systems” is a com-
ponent of all science content, as rec-
ommended in the Benchmarks. Addi-
tionally, they were able to hone
language arts skills through their oral
and written discussions of the theme
in class discussion and reflection pa-
per writings.

Developing Science Skills
Through Language

Explore Students’ Ideas and Mis-
conceptions. The language arts are
well suited to helping teachers iden-
tify student science misconceptions.
It has been long recommended that
teachers of science seek to know
children’s ideas about a science con-
cept prior to teaching it, so they can
build on those understandings rather
than teaching past the student
(Driver, Guesne, and Tiberghien
1985). By using language arts skills of
speaking, listening, and writing,
teachers can identify students’ scien-
tific understandings.

Teachers can use class discussions
to help identify children’s ideas about
a science topic.One useful language
arts technique that lends itself to this
purpose is K-W-L. Because it is more
effective to identify student ideas by
asking what they “think” about sci-
ence content than what they “know,”
I've used a modified model with both
elementary and adult students, such
as a “T-W-L,” where students tell
what they think about the content,

By having students write about their
understandings, a teacher can track

the development of student ideas from
misconceptions to better understandings.

what else they want to know, and
what they learned.

For example, in reponse to the
question, “How do you think elec-
tricity works?” both children and
adults shared their ideas in a large-
group setting, debating their ideas
while I observed their thinking on
that topic. Both adults and children
answered with similar incomplete
conceptions prior to instruction,
such as “electricity is lightning” or
“electricity is power.”

I used the same T-W-L technique
after students (both adults and chil-
dren) were asked to light a bulb using
a battery and a wire. The T-W-L en-
abled students to express their views
regarding explanations for phenom-
ena. For the most part, both practic-
ing teachers and elementary students
tended to believe prior to experimen-
tation that connecting a wire from
one end of a battery to the bottom of a
bulb would make the bulb light, but
after exploring configurations, they
recognized the necessity of a com-
plete circuit. Some ideas shared after
exploration included, “you need ev-
erything in a circle—that makes a cir-
cuit so the electricity can flow.” Stu-
dents developed oral-language skills
around a shared experience, as well as
developed content knowledge, some-
thing many language arts methods
texts recommend (Rubin 1995;
Templeton 1995; Tomkins and
Hoskisson 1995; Tway 1991).

Written language can also help

teachers identify students’ ideas
about a topic and develop profiles of
individual student’s thinking, par-
ticularly through science journals.
For example, during a unit on sink-
ing and floating, one elementary
student’s journal included the follow-
ing entry, “An anchor keeps a boat
floating in the river.” When ques-
tioned, I found he believed the an-
chor did not merely hold the boat in
place, but held it afloat. Following an
activity involving sinkers and toy
boats in a tub of water; however, the
student’s revised entry was, “An an-
chor holds a boat in place. But why
does it keep floating?”

By having students write about
their understandings, a teacher can
track the development of student ideas
from misconceptions to better under-
standings. The questions that stu-
dents raise in their journals can also
help teachers recognize areas of focus
for future instruction (i.e., explore the
forces that “keep boats floating”).

Another benefit of using writing to
elicit student thinking about science
concepts is to help students develop
their ideas and understand their own
thinking. The National Science Edu-
cation Standards (NRC 1996) recom-
mends meaningful written commu-
nication of scientific understandings,
which could take place in early stages
of the writing process, later develop-
ing into meaningful reports of scien-
tific investigations.

One way to develop ideas would be
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to have students write down observa-
tions and inferences during an in-
vestigation, such as an investigation
exploring magnets. Students could
record observations of magnetic
items and then make written infer-
ences for why they think certain
items are magnetic and others are
not. From this simple listing, stu-
dents could write a formal report
based on their scientific investiga-
tions of and explanations for magne-
tism. Students could present the re-
ports orally or make them into books
to share with classmates.

Getting the Most Out of
Nonfiction Books

Share Nonfiction Literature. Non-
fiction children’s science litera-
ture can be used in various ways
in the science classroom. First,
teachers can share these books
with their students during a read-
aloud time (Dickinson, et al.
1997). The teacher can lead dis-
cussions during and after the
reading related to the scientific
accuracy of what is included
in the book.

For example, in The
Emperor’s Egg (1999)
the reader is left with the
idea that penguins
“think” as humans do.
Similarly, in Bright
Beetle (2000) the reader is

left with the idea that the la- g*%

dybug purposefully seeks out
adventures, rather than re-
sponding to its environment as
it does in nature. After reading
these books, the teacher could
discuss these issues with stu-
dents to address the inaccurate
impressions the books present.
In addition, students can re-

view various nonfiction books from dif-
ferent years, opening the discussion
that different “facts” will be in books
on the same subject. Students can con-
sider why they think that is the case.
Were the writers of earlier books nec-
essarily wrong? Teachers and students
can discuss the tentative nature of sci-
ence, helping students understand that
scientific knowledge changes with new
investigations and evidence.

Another way to use nonfiction
children’s literature in the science
classroom is to encourage students to
read such books in-
dependently.

Nonfiction science books can give stu-
dents background knowledge for fu-
ture hands-on science investigations.
Students can prepare written or oral
reports to share the scientific back-
ground knowledge they have gathered
from nonfiction books.

Students can also read nonfiction bi-
ographies about scientists to learn more
about what scientists actually do. Read-
ing these biographies can help students
understand scientists and perhaps help
them recognize that they can become
scientists, too.

\‘Na
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Nonfiction
children’s literature
can also help teachers
develop further under-
standings of science content (Akerson
et al. 2000). As stated earlier, elemen-
tary science teachers in particular can
be less confident regarding their con-
tent knowledge. It would be virtually
impossible for any teacher to have
thorough understandings of all the
many different science concepts. Us-
ing children’s literature as a means of
improving science content knowledge
can be a nonintimidating way to ex-
plore scientific knowledge.

Using Available Resources

Meet Language Arts and Science
Objectives. Educators recommend
students experience various infor-
mation sources including books,
magazines, the Internet, field trips,
and resource people—to meet learn-

ing objectives
in both science and
language arts. Students
could conduct a scientific inquiry
exploration—thus meeting science
objectives—after researching back-
ground information in resources,
which meets language arts objec-
tives. They could meet both disci-
plines’ objectives for meaningful
communication through oral dis-
course regarding science content, as
well as written records of their in-
quiry investigation.

For instance, a teacher in my
class who was also taking an ad-
vanced language arts methods
course conducted an investigation
on factors that influence plant
growth in my science methods
course. From this investigation she
learned under which conditions her
houseplants grew best (i.e., amount
of sunlight, water, and soil pH). She
prepared a poster of her investiga-

tion to communicate her ideas and
findings. She also wrote a formal
report of her investigation in re-
sponse to a language arts methods
course requirement to write an in-
formational report based on an au-
thentic inquiry. Similar projects
could be conducted with elemen-
tary students.
Include Disciplinary
Instruction. While it is
apparent that interdiscipli-
nary instruction can help meet
both language arts and science ob-
jectives, interdisciplinary instruction
alone is not sufficient for meeting
both objectives. There are times
when literacy objectives can be met
only through explicit literacy in-
struction, and science objectives can
be met only through explicit science
instruction.

For example, to meet science objec-
tives, teachers cannot have students
simply read, write, and share ideas
about concepts. Students must also be
actively engaged in inquiry investiga-
tions and experimentation. Conversely,
alanguage arts teacher would not want
to have students reading, writing, and
communicating solely about science
concepts. Thus, separate disciplinary
instruction in both language arts and
science is necessary to meet each dis-
ciplines’ objectives. The goals and ob-
jectives of both science and language
arts must be considered and assessed if
both disciplines are appropriately ad-
dressed in elementary schools and
teachers hope to help students meet
both the Standards for the English
Language Arts (IRA/NCTE 1996) and
the National Science Education Stan-
dards (NRC 1996). Interdisciplinary in-
struction can help meet those objec-
tives, but without explicit disciplinary
instruction it is possible—and maybe

46 SCIENCE AND CHILDREN

APRIL 2001



even probable—that some disciplinary
goals and objectives are lost. Teachers
must balance interdisciplinary instruc-
tion with disciplinary instruction.

The Benefits

Science concepts can be explored
through literacy in a fashion sup-
ported by science and literacy re-
forms. Although one must balance
interdisciplinary with disciplinary
instruction, a teacher can often con-
currently help students meet both
literacy and science objectives with
single activities, such as Bench-
marks (AAAS 1993) and Standards
(IRA/NCTE 1993) communications
objectives with written and oral de-
scriptions of science inquiries. With
thoughtful interdisciplinary instruc-
tion, teachers will be able to con-
tinue to successfully teach science
without compromising literacy
instruction.

Valarie L. Akerson is an assistant pro-
fessor of science education at Wash-

ington State University in Richland.
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The Challenge of Supporting First and
Second Career New Teachers

Prepared by John Olson, Congress Committee
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Overview
People become science teachers through many pathways including college graduation, master’s
programs, and alternative licensure. How do we help them become effective teachers during their

early years?

Discussion Questions

1. How are the needs of new teachers different for persons who enter teaching from: traditional
college programs, adult learning programs and alternative licensure programs?

2. What preparation should new and second career teachers have to be effective teachers of
science? What current programs are effective? What aspects of preparation are lacking?

3. What support should be provided by the science education community to teachers in their
early years?
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Fveryone

Mentor

Guiding first-year teachers toward success

Michael Lach and
Douglas Goodwin

entoring is a complex role that

encompasses criticism and praise,

pressure and nurturing, logistics,
organization, and persistence. While many
school districts have specific procedures and
objectives for mentoring, the common focus
is to provide the best possible experience for
first-year teachers. This article offers ways
in which mentors can ensure the success of
new teachers for years to come.

As mentors, we need to acknowledge the
perspectives and mindset of new teachers. In
all likelihood, they just completed their edu-
cation credentials, have tremendous enthusi-
asm for kids, and are in tune with the latest
science content and education pedagogy.
New teachers probably haven’t written many
lesson plans, given many tests, or led many
discussions. They aren’t familiar with lab
equipment and how to use it safely with a
group of teenagers. More importantly, they
don’t have the repertoire of tricks or confi-
dence that comes with years of experience.
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However, new science educators offer a fresh per-
spective on teaching and learning and an enthusiasm
untarnished by bureaucracies, difficult students, and
parents. Strong science departments and schools pro-
vide new teachers with enough support to stand com-
fortably on their own without zapping the energy that
can revitalize a school system. The more we veteran
teachers capitalize on the innovations of our new peers,
the better we all will perform.

Before school starts

Mentors should get in touch with new science teachers
before the first day of school to fill them in on district
and school policies, first-day strategies, classroom
structures, and any shared school laboratories or fa-
cilities. Mentors can assist new teachers with creating
a syllabus, writing a welcome letter to parents, and
developing a grading policy that meshes with the dis-

trict and science department.

Classroom management is often a
challenge for new teachers. Before

SC[ INKS.

THE WORLD'S A CLICK AWAY.
v

the first day, new teachers must fa-

miliarize themselves with the Keyword: Menforing

at www.scilinks.org
Enter code: TST90203

school’s discipline practices—proce-
dures for tardiness, detentions and
suspensions, and protocols for in-
cluding parents when resolving classroom issues. Men-
tors should emphasize that many classroom discipline
problems are avoided by having organized classroom op-
erating systems, such as managing laboratory materials,
distributing and collecting papers, recording tardy stu-
dents, and conducting group work. If new teachers thor-
oughly review discipline policies before school starts,
they can concentrate more on science content and process
when students arrive.

Setting goals at the beginning of the school year al-
lows new teachers to reflect on their progress as they
revisit and revise their strategies throughout the course.
Having a clear set of goals on paper is particularly useful
because it helps focus energy on important objectives for
science students and classrooms.

An open classroom

Once school begins, new teachers need to observe class-
rooms taught by veteran teachers. Mentors should invite
new teachers into their classrooms and provide objectives
for the class and how they will be accomplished. Mentors
also can highlight verbal cues used by teachers to keep
students focused, or small comments and glances used to
build rapport and community within a group. The ob-
serving teacher can write down questions that arise. The
rationale behind observed actions can be discussed after
class. In subsequent observations, new teachers should
focus on particular aspects of teaching: how to manage
material resources, target activities to multiple ability
levels among students, and instruct students to take notes
during a class discussion.

Mentors also should observe new teacher classrooms.
Peer advice and assistance are valuable development
tools for new teachers learning the ropes. New teachers
may also benefit from team-taught or team-planned les-
sons and units.

In schools where materials aren’t plentiful, veterans
should be generous with lab equipment and office supplies.
The department should share resources acquired over the
years and include new educators on special orders or deals.

School and district

Processes and procedures can be overwhelming to some-
one inexperienced and just out of school. Mentors help
ease some of the burden by showing new teachers how to
complete progress reports, order materials, reserve space
in computer labs, set up field trips, and obtain resources
from the library or media center. Mentors also should
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explain how to record attendance and tardies and ways
to track phone calls to parents. New teachers should be
introduced to the district’s science coordinator and made
aware of special events, such as districtwide professional
development opportunities. Local e-mail lists are crucial
for contacts and the chance to converse about science
education with other professionals. Opening the school
and district to new teachers provides much-needed re-
sources and the comfort of knowing additional help and
information is nearby. Introducing new teachers to the
benefits of professional education organizations may
help them identify potential contact sources when they
need help with lesson plans or new trends.

Community connection

Even if new teachers grew up in the same neighborhood
where they teach, they probably haven’t looked at it from
a scientific perspective. By encouraging new teachers to
attend local museums, geological and environmental ex-
hibits, and scientific group meetings in the region, mentors
show them that every community has some sort of scien-
tific presence. New teachers also should be encouraged to
attend local school government or parent meetings.

A vision

New teachers need concrete examples of excellent prac-
tices. If there is a renowned teacher in the school, for
instance, a teacher-of-the-year or one certified by the
National Board for Professional Teaching Standards,
new science teachers should observe the master in ac-
tion. The school administration can support such obser-
vations by providing release time and class coverage.
The aspects of quality teaching unique to science in-
clude laboratory activities with diverse groups of stu-
dents and scientific inquiry. The more observations
made of good teaching, the more background new
teachers will have in their arsenal and the sharper their
focus will be on their future growth.

Social importance

Given how isolating the teaching profession can be, men-
tors should reach out to new teachers on a social and
personal level. Sitting by them in department and staff
meetings, inviting them to the teachers’ lounge for lunch
or a break, and joining them at conventions or confer-
ences can make a difference. Mentors should inform new
teachers of opportunities to get involved with the school,
such as chaperoning dances, attending athletic events,
and organizing field trips with other classes.

Easing in

In many schools, classes are apportioned so new teachers
receive the most difficult assignments—classes with large
numbers of students, younger students, lower-ability stu-
dents, or more special education students. Because the
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first year is so challenging, the most inexperienced fac-
ulty members should be assigned to the least difficult
classes. This allows the new teacher to ease into the ca-
reer of teaching by minimizing frustration to ensure a
positive attitude about science, students, and the teaching
and learning process. Mentors need to advocate the needs
of new teachers to department heads and administra-
tion—their success will bring success to everyone.

Focus on implementation

For new teachers, classroom management and lesson
planning are activities of immediate concern. Many
new teachers have difficulty seeing the connection be-
tween a well-behaved class and well-planned instruc-
tional activities. Standards-based curricula, such as
those produced with support from the National Science
Foundation, provide well-written lessons with student
materials and equipment kits, allowing new teachers to
focus more on implementation and less on curriculum
design. They provide the research base and have docu-
mented effectiveness that offers a safety net to a novice
teacher’s first year. New teachers can focus attention on
classroom management, interactions with students, and
relationships with parents. For those who want to flex
their creative muscles, there are plenty of additional
resources, ideas, and activities that can be implemented
to supplement what’s already been developed.

Most teacher preparation programs will instruct new
teachers in the appropriate use of state and national
science standards (NRC, 1996), yet connecting these to
practice is difficult. In conversations with new teachers,
it is helpful to concentrate on standards that describe
student knowledge and capabilities, particularly when
goal setting. This ensures that the focus remains on the
academic achievement of students.

The science teacher’s first year doesn’t have to be a
difficult and trying experience. While many factors
can influence the effectiveness of a first-year teacher,
strong and meaningful support from colleagues can
make the difference between a young amateur and a
savvy practitioner. By working together, we can make
new science educators in our schools more effective
and that helps all of us. <

Michael Lach (e-mail: mlach @teachandlearn.org) works
on the Teacher Induction Program for the Chicago Pub-
lic Schools. He can be reached at 812 West 19" Street,
Apartment 1R, Chicago, IL 60608. Douglas Goodwin
(e-mail: goowindoug@msn.com) is a science teacher at
Lake View High School. He can be reached at 1537
West Farwell, Apartment 2S, Chicago, IL 60626.
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The Challenge of Bridging the Achievement Gap
Prepared by Joe Moore, Congress Committee and Past President, AMSE
Co-facilitators: Bobby Jeanpierre, NSTA Director, Multicultural/Equity in Science
Education and Deborah O’Gorman, President, Nevada State Science Teachers Association
Overview
In science education an achievement gap exists between various subgroups based upon factors
such as gender, race, ethnicity, ESL, and social economic status. What strategies can be used to

help reduce these gaps?

Discussion Questions

1. What factors contribute to today’s achievement gap?

2. How do you predict recent immigration trends might affect the achievement gap?

3. How can we shape our curriculum and instruction practices in science to address the
achievement gap?

4. What is the role of professional organizations in closing the achievement gap?



The Challenge of Assessment in 2007/08

Prepared by Nancy Bennett, Congress Committee
Co-facilitators: Nancy Bennett, Past President, New Jersey Science Teachers
Association and Mary Lightbody, Past President, Science Education Council of Ohio

Overview
For the first time NCLB calls for states to test students in science once a year in each of three
grade spans—3-5, 6-9, and 10-12 in 2007/08. How should science teacher organizations shape

the response to the challenge?

Discussion Questions

1. How should science teacher organizations shape the response to the challenge of the 2007/08
NCLB science assessment?

2. How should teachers prepare students for state assessments without "throwing out" quality
inquiry instruction?

Bibliography
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Will States Be Ready to Implement Science
Assessments by 20072

By Anne Tweed,
NSTA President
The gauntlet
hasbeen thrown
down, and the
challenge is on:
Will states be
ready to imple-
ment science as-
sessments in 2007-2008 as required by
the No Child Left Behind (NCLB) Act?
At this stage, itis a race too close to call.
The Education Commission of the
States reports that every state is mak-
ing progress in writing grade-level
standards in science. But when it
comes to developing science assess-
ments, five states and the District of
Columbia are not even close to meet-
ing the goal, and another seven states
are only partially on track to have their
assessments ready. The bottom line is
that most state departments of edu-
cation have a long way to go to de-
velop high-quality assessments that are
aligned with challenging state standards.
What does this mean for elemen-
tary teachers who teach mathematics,
reading and writing, and science?
Before we consider assessments, we
must look at this issue: First and fore-
most, students need to be given the
opportunity to learn science at all
grade levels. This sounds simple, but
it hasn’t been happening: Elementary
teachers have largely focused instruc-

tion on math and reading in the effort
to meet current assessment targets. A
recent report prepared by Horizon Re-
search, Inc., states that students are
averaging only about 25 minutes of
science a day in a self-contained el-
ementary classroom. A logical re-
sponse by school districts preparing for
the science assessments is to first make
certain that science is being taught.

To ensure that science is being
taught, many districts are employing
science specialists. A specialist with a
science background can plan and
present inquiry lessons that align with
the grade-level expectations, as well as
plan and work with the classroom
teacher to provide more science in the
regular classroom.

Another way of ensuring that sci-
ence is being taught is to use science
as the integrating context for learning
math and language arts. This strategy
has proven successful in El Centro,
California, and is being adopted by
other districts as well.

It takes time for students to under-
stand science concepts and learn prob-
lem-solving skills. Teachers also need
time: time for planning high-quality
science lessons, as well as time for stu-
dents to make sense of their learning.
Ultimately, these goals can best be ac-
complished by teachers who are as
prepared and qualified to teach science
as they are to teach reading.

Taking this a step further, what is
really needed in many districts is an
integrated approach to literacy and
science. After all, science standards
and assessments require students to be
good readers and writers: How many
times are students asked to describe,
compare, explain, analyze, and evalu-
ate what they have studied? Students
need to be sufficiently literate to dem-
onstrate their understanding of sci-
ence concepts.

Furthermore, all science teachers
should know how to integrate literacy
and science, not just elementary teach-
ers. Large-scale state assessments fre-
quently contain nonfiction readings in
science, and students are asked to state
the main ideas of these readings and
to infer from what they have read.
Helping students strengthen these skills
can result in improved performance on
science and reading assessments.

Developing large-scale state assess-
ments that measure both science
knowledge and science understanding
can be challenging even for assessment
specialists. And teachers are not
trained to design and develop valid and
reliable assessment instruments that
can give students practice for the 2007
tests. What teachers can do is provide
students with opportunities to design
and conduct their own experiments,
which will help them become better
problem solvers. They also will gain

experience with analyzing data in
charts and graphs and making infer-
ences from the results.

The jury is still out on the question
of what makes a good science assess-
ment. What is certain is that teachers
can provide students with learning ex-
periences that focus on rigorous, mean-
ingful content. They can challenge stu-
dents to learn science concepts in depth
and help them do it in ways that enable
students to understand what they are
learning. And they can ensure that the
classroom environment is one in which
all students can learn.

In preparation for the upcoming
NCLB-mandated science assessments,
the NSTA area and national conven-
tions have included strands on assess-
ment. These professional develop-
ment opportunities will support teach-
ers as they prepare for science assess-
ments.

Teachers are already doing a terrific
job teaching accurate science content.
Now they must prepare students to
demonstrate both science knowledge
and conceptual understanding on
state-level assessments. Clearly, plan-
ning plus preparation will yield a posi-
tive outcome, which is what we all want!

To find out more about the connec-
tions between science and literacy,
check out the new NSTA Press® title
Crossing Borders in Literacy and Science
Instruction (see http:/ /store.nsta.org). ®

Reprinted with permission from NSTA Reports, a newspaper for science educators published by the National Science Teachers Association - www.nsta.org
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The Challenge of Using Research to Inform Instruction

Prepared by Becky Litherland, Congress Committee and District XI Director
Co-facilitators: Melody Orban, Association Contact, Wisconsin Elementary and Middle
Level and Science Teachers Association

Overview

NSTA has a strategic goal to enhance science education through research-based policy and
practice. How can teachers of science access and use education research to inform instructional
practices?

Discussion Questions

1. In what ways are teachers currently accessing/participating in educational research to inform
instructional practices?

2. What are barriers for teachers getting access to and implementing research — based
instructional practices?

3. What are some ways the information could be made available to teachers that would promote
a better connection between the research and classroom practices?

4. What are some ways the state and national professional organizations could assist in
connecting research-based practices with policy makers and classroom teachers?

Bibliography

1. For the second "article”, | am proposing we use pages 14-15 and 16-17 from EDThoughts, "What We
Know About Science Teaching and Learning", Sutton, J., & Krueger, A. (Eds.).2001)Aurora, CO:
Mid-continent Research for Education and Learning. This is a McCrel publication that I don't find
available on line.

2. "How People Learn Bridging RESEARCH and PRACTICE", NRC, M. Suzanne Donovan, John D.
Bransford, and James W. Pellegrino, editors, National Academy Press, 2003.

3. "How People Learn Brain, Mind, Experience, and School”, NRC, John D. Bransford, Ann L. Brown,
and Rodney R. Cocking, editors, National Academy Press, 2000.

4. "Scientific Research in Education”, NRC, Richard Shavelson and Lisa Towne, (Ed's), National
Academy Press, 2002.

5. "A Policymaker's Primer on Education Research How to Understand, Evaluate and Use It" from
McCrel. There are 4 "chapters".
o "How Do | Know What the Research Says?"
o "How Do I Know if the Research is Trustworthy?"
o "Appendix A: A Research Typology"
o "Appendix B: NRC's Principals of Scientific Research in Education"

It also includes a Research Utility Assessment Guide that can be printed off or used online to evaluate
research. All of these documents are found at
www.ecs.org/html/educationissues/research/primer/researchsays.asp
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