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LETTERS
State Standardized Tests Pose a Threat
to Science Education
Comment on “‘Hidden’ Threats to Science Education”
J. E. Huntoon et al. (Eos, 93(17), 170–171,
doi:10.1029/2012EO170002) cited a number
of challenges to precollege education, but I
believe that they overlooked a critical barrier to improved science education. While
“Threat 3: State educational standards not

emphasizing key science concepts” is a
valid problem, there is a more potent influence on what is taught and how teachers
teach: State standardized tests have a pervasive influence on course content and
pedagogy.

Problems With High-Stakes Standardized Tests
Are Among Threats to Science Education
Reply to Comment on “‘Hidden’ Threats to Science Education”
We thank T. Kinder for his comment on
our Forum [Kinder, 2012]. After our article
appeared, several individuals contacted us
with additional ideas and perspectives. We
appreciate Kinder’s continuation of the conversation in Eos and hope that others will
keep the discussion going. We completely
agree with Kinder’s premise that what gets
tested controls what gets taught. We also
appreciate the opportunity to respond
and expand upon two aspects of Kinder’s
comment.
Concerning the use of standardized tests
to judge the performance of schools and
teachers, we note that high-stakes tests

were originally developed to perform the
valuable function of assessing student
learning. These tests are now widely used
for many other purposes, as discussed by
Kinder. We concur with the implications of
Kinder’s comment that it is problematic to
use high-stakes test scores as a proxy measure of the quality of teachers and schools.
High-stakes tests were not designed to measure the quality of teachers and schools,
and they should not be used for that purpose unless (or until) it can be conclusively
demonstrated that test scores are highly
correlated with other measures of the quality of teachers or schools.

MEETINGs
Progress in Climate Model Simulations
of Geoengineering
Second GeoMIP Stratospheric Aerosol Geoengineering Workshop;
Exeter, United Kingdom, 30–31 March 2012
Geoengineering through solar radiation management consists of hypothetical approaches to directly intervene in the
climate system to counteract some consequences of anthropogenic greenhouse gas
emissions. One commonly studied method
involves creating a layer of sulfate aerosols
in the stratosphere covering most of the
globe. This method takes inspiration from
large volcanic eruptions, which cool the
planet for a few years after the eruption.
Deliberately cooling the planet could help
to temporarily alleviate some dangerous

impacts of anthropogenic warming and,
depending on the degree of geoengineering,
could reverse some of the expected impacts
on sea level rise and the cryosphere. However, geoengineering could have unintended
side effects, including a weaker summer
monsoon system in India, Asia, and the
Sahel than in the present day. Regional disparities are also likely, and there are many
other potential risks of stratospheric geoengineering, including ozone depletion.
Some climate model simulations of geoengineering with stratospheric sulfate aerosols
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The results of state tests are used to judge
school systems, schools, and even individual
teachers, often punitively. If the state tests do
not assess accurately the objectives embodied in the state standards, then the standards
will be ignored. Essentially, there are few
sanctions for ignoring state standards, but
there are strong consequences for poor state
standard test results.
Because standard tests are used to
judge schools and their employees, the
contents of the tests have great influence
on what is taught and how it is taught.
Some state standardized test questions
have been made public, so it is possible to judge how well the tests address

Concerning the quality of the standardized tests themselves, we agree that there
are likely many problems with many of
the tests. In principle, standardized tests
should be perfectly aligned with state educational standards and should accurately
assess students’ knowledge and skills
on topics specified by the standards. We
agree with Kinder that in reality the situation may be quite different. There can
be misalignment between the concepts
emphasized on high-stakes tests and the
concepts articulated in the states’ standards, as described by Kinder. In addition,
some questions on tests can be misleading or confusing, or the “correct” response
may actually be wrong.
In summary, we agree with Kinder that
the area of standardized testing, including
test development, pilot testing, and usage of
have been performed, but most used different scenarios in their simulations, making
the results difficult to compare. The Geoengineering Model Intercomparison Project (GeoMIP) provides a framework of four
standardized geoengineering experiments,
allowing for comparison of climate model
results between different models and revealing the robust features of model responses
to geoengineering (B. Kravitz et al., The
Geoengineering Model Intercomparison
Project (GeoMIP), Atmos. Sci. Lett., 12(2),
162–167, doi:10.1002/a sl.316, 2011). This project is a “coordinated experiment” within
the Coupled Model Intercomparison Project
Phase 5 and involves simulations of either
solar constant reductions or stratospheric
aerosol layers by state-of-the-art climate
models.
The first GeoMIP workshop, which outlined the project and included detailed discussions of simulation protocols, was held
at Rutgers University on 10–12 February 2011
(A. Robock et al., Standardizing experiments
in geoengineering, Eos Trans. AGU, 92(23),
197, doi:10.1029/2011EO230008, 2011). The
second workshop, held on 30–31 March 2012
at the University of Exeter (http://w ww.exeter
.ac.uk/g360/geomip2012/), involved assessment of progress on the project. Preliminary
results from multiple models showed agreement on reductions in the global hydrologic
cycle from balancing increases in greenhouse gases with a reduction in the solar
constant caused by a difference in response
times to the different forcings. However, the
magnitude of precipitation decrease differs
among models, partly because each model
has different sensitivities to solar and greenhouse gas forcings. Methods of coordinated
analysis were discussed, as were potential contributions to the Intergovernmental
Panel on Climate Change’s Fifth Assessment
Report, including an analysis of the climate
effects of immediate cessation of geoengineering. Model output can be provided to
social scientists, agriculture modelers, and
other parties interested in applying model
results to other studies. A suite of experiments was proposed to investigate geoengineering by brightening of marine stratocumulus clouds.
The workshop included 26 members of
the science research and communication
communities from seven different countries.
Results from more than 20 climate models
will soon be available on the Earth System
Grid network. The GeoMIP official Web page
(http://climate.envsci.rutgers.edu/GeoMIP/)
discusses simulation specifications in detail
and will be updated with new information,
including results and publications, as these
results become available.
A. Robock is supported by U.S. National
Science Foundation grants ATM-0730452 and
AGS-1157525. Funding for the workshop was
provided by the Integrated Assessment of
Geoengineering Projects (http://w ww.iagp
.ac.uk/) and G360 (http://w ww.exeter.ac
.uk/g360/). We thank all participants of the

important higher cognitive concepts (e.g.,
understanding conservation laws and
their importance) versus more trivial factual knowledge (e.g., aluminum is an
electrical conductor).
In essence, the state standardized tests
are de facto curriculum standards. The
threat from poorly constructed tests is
likely greater than that from inadequate
state educational standards.
(Following a career in oceanography, the
author has been teaching high school science for 10 years.)
—Thomas Kinder, Hayfield Secondary School,
Alexandria,Va.; E-mail: thomas.kinder@fcps.edu

scores, is another area where increased and
ongoing involvement of the geoscience community is needed.

Reference
Kinder, T. (2012), State standardized tests pose a
threat to science education: Comment on “‘Hidden’ threats to science education,” Eos Trans.
AGU, 93(35), 340, doi:10.1029/2012EO350007.
—Jacqueline Huntoon, Michigan Technological University, Houghton; E-mail: jeh@mtu.edu; Rex
Buchanan, Kansas Geological Survey, University of
Kansas, Lawrence; Susan Buhr, Cooperative Institute for Research in Environmental Sciences, University of Colorado, Boulder; Scott Kirst, Department of Teacher Education, St. Norbert College,
De Pere, Wis.; Steven Newton, National Center for
Science Education, Oakland, Calif.; and Wendy Van
Norden, Harvard-Westlake School, Studio City, Calif.

workshop for their contributions and Pete
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