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Abstract
Achievement by American public school students in
the area of science is under close examination by the media
and public. This is certainly true right here in "The Granite
State," where low scores on the NHEIAPs (New Hampshire
Educational Improvement Assessment Program) are
reported in local and state headlines.
This qualitative study explored the teaching of science
in seven self-contained, non-departmentalized sixth grade
classrooms in one rural New Hampshire school district in
order to better understand the challenges and rewards of
teaching science under this current lens of scrutiny and
criticism. Findings reveal that the district has put
considerable resources into teaching elementary students
to read and compute and is beginning to consider the notion
of literacy as it pertains to science.

Introduction
I flipped the page on my Date Book: October. The alltoo- familiar queasiness was in my stomach. Before the
end of the month the New Hampshire Educational
Improvement and Assessment Program (NHEIAP) scores
would be released. I thought about my qualms and
wondered what it must be like for classroom teachers,
especially the ones so close to the situation. While the test
is designed to measure cumulative curriculum, the teachers
at grades 3, 6, and 10 seem to feel the pressure of the test
mosL They are very much in the spotlight, especially when
the test results are published in the state and local papers.
Many educators would agree with Kohn (1999) that a
preoccupation with achievement and demonstrating that
achievement through standardized tests interferes with
learning.
It is often said that bad news sells. This adage seems to
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be the mantra of today's media, especially as it relates to
American public education. Under current scrutiny is the
level of achievement of students in the field of science.
Newspaper headlines proclaim the poor performance of
American students compared to their international peers.
Gibbs and Fox (1990) disagree with this proposition and
contend that "Statistical evidence reveals no udden decline
in the science and math knowledge of those leaving high
school... the average young adult knows slightly more basic
science than his parents and grandparents do." (p. 87)
The issue of science education is a complex one. The
most basic question relates to the challenge of defining
science, including the aspects of breadth versus depth and
content versus process. In 1994, the New Hampshire
Department of Education published the New Hampshire
K-12 Science Curriculum Framework. Subsequently,
action teams produced an addendum for classroom
teachers. In the introduction to the K-6 Addendum, the
subcommittee discussed the role of science content and
the processes of science. The subcommittee explained that,
"Science is more than a collection of isolated facts and
bits of information ...equally imponant to what is learned
is how it is learned" (Subcommittee of The New
Hampshire Statewide Action Team, 1995, p.3).
The issue of valuing content and process creates a huge
dilemma If the processes of science (making hypotheses,
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designing experiments and/or
~-...........-~ investigations, conducting exper-

iments and/or in-vestigations,
analyzing data, constructing
scientific
explanations,
communicating
results,
researching, and making observations) are as important as the content
(topics, concepts, facts, laws which
govern the natural world, principles,
scientific ideas, mathematical representation, and
classifications), how do we assess process and then report
the results to the public in a way that these results are
valued?
The study of science, as is true for the study of any
specific content, includes learning a unique language, and
in that language process is as important as content. A
student cannot become literate in this language and learn
to think as a scientist without achieving proficiency in both
areas. The idea of being able to think as a scientist is not a
career goal but an educational one. What is the goal of
education if not to educate future voters to make informed
decisions? Gardner (1999) believes that in the future those
who study the expanding body of knowledge in any field
and determine what parts are worth knowing will be very
valuable to all of us.
Another important component of science education
relates to understanding the complexity of comprehension.
Much has been written in this area. Brooks and Brooks
(1993) make a strong argument for teaching in context
They claim that students who are taught in classrooms that
stress memory and performance will seek short-term
strategies for accomplishing tasks or passing tests and
exams. These students cannot apply what they "supposedly
have learned" when they were asked to do so weeks or
months after the lessons. Since the science curriculum in
most districts builds on concepts and skills, long-term
understanding is vital to the success of all students. Many
classroom teachers would agree with Hoffman and Stage
( 1993) when they claim that "the learning process has been
compressed into too short a time frame for meaningful
understanding to occur." (p. 28) In fact, the teachers
involved in this study echoed this sentiment when they
used terms such as "expansive", "overwhelming", "broadbased", and "advanced" to describe the NHEIAP.
Furthermore, science is about not only what students
should know and be able to do, but also about teachers as
well. In other words, it is about teaching and learning on
two levels. Fort ( 1993) discusses what teachers should
know and states that, "Particularly at the elementary level,
teachers' knowledge bases are not as important as their
attitude toward science and technology and their faith that
they and their students can and must understand" (p. 677).
However, knowledge in the field is important and must be
considered. From where does this knowledge base come?

"My college experiences did not prepare me for teaching
science at all," claimed one of the sixth grade teachers
participating in this study. While college experiences vary,
science is such an expanding and changing field that
staying current is a challenge.
This puts more emphasis on inservice training.
"Growing evidence," says educator Darling-Hammond
(1998) "suggests that ongoing professional development
not only makes teachers feel better about their practice,
but it also reaps learning gains for students." (p. 11)
Certainly the value of inservice training is measured by
changes in students' knowledge and attitudes. Sparks and
Hirsh (1997) measure the success of staff development
programs by their effect on changing the instructional
behaviors in ways that benefit students.

Methods and Procedures
Letters were sent to each sixth grade teacher in the
district, informing them of the study and seeking
volunteers. Seven of the ten teachers agreed to participate.
The first task asked of each participant was to choose
a color and throughout the study the participants are
referred to by color name. All data was stored in
correspondingly-colored file folders. The participating
teachers brought a wealth of experience to the study,
having been in the classroom anywhere from 10 to 34
years, with an average of 17.7 years of experience.
Three sources of data provided triangulation, leading
to a "fuller understanding of the phenomena under study"
(Bodgan & Biklen, 1998, p. l 04). To begin, each of the
participants was interviewed (1be interview protocol can
be found in the Appendix). The interviews were
audiotaped for analysis.
The participants were sent follow-up surveys, which
consisted of 12 questions and centered on the topics of
knowledge/comfort in the field; priority of teaching
science; definitions of content and process; and
descriptors of the NHEIAP.
Photographs of artifacts found in each classroom were
taken and examined to look for evidence related to the
teaching/learning of science. For the purpose of this study,
an artifact was any tool used to teacMearn science. This
included books, living things, scientific instruments,
technology, poster and bulletin boards. Table I shows
the artifacts that were found in each classroom.

Analysis of the Data
Once the data had been collected, it was organized
by categories and analyzed for emerging themes. The
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Table 1. Artifacts Found in Each Classroom
PURPLE

PINK

BLUE

\'EllOW

x

x

x

Books

living things

x

x

Posters

x

x

Bulletin boards

x

*
***

VANIUA

x

x

x

x

x

x

x
x

x

Other

**

GREfN

x

Instruments
Technology

ORANGE

x

x

*

x

x

***

**

***

Brainstorming tally
Assignment tray
Math/measurement poster

most prominent theme was the definition of science. While
the survey showed that 42% of the participants defined
science in terms of the same descriptors found in the New
Hampshire Science Curriculum Framework, during the
interviews, teachers made much more global statements.
These spontaneous definitions can be found in Table 2.
The vast majority (85%) of the participants expressed
positive feelings about science. These feelings ranged from
"like' to "enjoy" to "love." One of the teachers talked
extensively about the best part: "The part I love the best...is
when something reaJly works well and they get the 'a-ha'
and it just clicks. I know they like something when they
are excited enough to tell somebody else about it. A parent
might see me Later on and say, I hear about this ...."
One participant expressed negative feelings ('1 don' t
like it,") and two spoke about the frustration they associate
with teaching science. These feelings of frustration stem
from feelings of inadequacy or are related to the time
required to prepare lessons and/or the Lack of materials.
Inevitably, the teachers talked about how much their
students love science. One teacher summed it up by saying,
"They love science, so it makes me want to find a way for
them to reaJly enjoy what they do."

of literacy. Just as the teaching of reading went through
stages from all phonics to all whole language to a
combination of the two, science educators and the public
are debating the value of content and process. In this study,
57.1 % of the teachers said that the balance between content
and process should be split 50/50. Those teachers not
selecting a 50/50 balance weighted the emphasis on
process, and expressed strong ideas on how learners (young
and adult) should study science. It was evident that the
teaching of science had changed over the years and has
moved along the continuum of learning from passive to
active student involvement
This recognized need for balancing content and proce s
needs to carry over to inservice training for teachers. While
some of the teachers expressed a desire for "make-it and
take-it" type of training, one of the participants expressed
the need for training that was more enduring. "One of the
AIMS (Activities in Math and Science) that I could
remember was where we actually did the activities the kids

Discussion and Conclusion
There is something hauntingly familiar about the
discussion of teaching science. It is very simi Jar to the longbeld discussion of teaching reading and the broader concept
~ New Hampshire Journal ofEducation, Volume /II
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would do. Then someone made the connection that we
could connect this to the real science."
The teachers in this district recognize that the emphasis
has been placed on mathematics and language ans, and
are anxious to see a similar focus, especially as it relates to
obtaining resources, on science. However, only 28.5% of
the participants believe that the percentage of classroom
time devoted to the four core content areas (English/
language arts, mathematics, science and social studies)
should be equal.
This study raised a number of questions for a followup study:
•

Does the organization of the school (self-contained
versus departmentalized classes) have an effect on
student achievement in the area of science?
• What type of inservice training for non-specialized
classroom teachers has the most enduring effect on
student achievement in the area of science?
• If process is as important as content in the teaching/
learning of science, how do we assess process and
then report the results to the public?
• How might we address the issue of breadth and
depth relative to the New Hampshire Science
Framewodcs, especially as this pertains to grade six
where students are tested in this area for the first
time?
This tudy found that this school district has put

considerable~ (time, materials, training, staffing)

into its language arts literacy program. The results,
measured by tandardized testmg, are positive. Over the
past two years additional resources have been added to
upport math literacy.
If one were to define literacy as making students

comfortable with all aspects of a language, the district has
only begun to consider the notion of science literacy. When
students achieve such a level of comfort and when science
literacy becomes part of the culture of this district, matter
(the specific topics) will no longer be all that matters. The
students will then be able to think as scientists and make
reasoned decisions about the world around them.
Given the positive feelings expressed by the teachers
toward the teaching/learning of science, this is sure to
happen soon.
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Table 2. Sixth Grade Science According to the PACE Pallette Assessment
SIXTH GRADE SCIENCE IS•••
VANIUA

• .•.a way of looking at what goes on in the wortd."

ORA~

"Science in any grade is d~ry."

GREEN

•-..learning through aperimenting and also learning through questioning."

mJ..0W •-.an explanatory, bands-i)n disoovery."

PURPLE • Moldy it has to do with the fact that it directs curiosity about the world
around yo.........my things wortl the way they do."
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8WE

..

PINK

• ••.a study or cbemi5try, astronomy, heredity. It is very, very hands-en .....

~-·..,._,
.
......
_... _ . , •• .ipaee.~111ents
.....
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Appendix
The Interview Protocol
• How would you define science in the sixth grade?
• Tell me about your experiences teaching science.
• What are some of your feelings about teaching
science?
• Describe a typical sixth grade science unit.
• What is the role of inservice in teaching science in
the elementary school?
• Is there anything else you'd like to telJ me about
teaching science in the sixth grade?
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