
incorrectly will be subtracted from the number of questions you answer correctly. It is improbable, therefore, that mere
guessing will improve your score significantly; it may even lower your score, and it does take time. If, however, you are
not sure of the correct answer but have some knowledge of the question and are able to eliminate one or more of the
answer choices as wrong, your chance of getting the right answer is improved, and it may be to your advantage to answer

Use your time effectively, working as rapidly as you can without losing accuracy. Do not spend too much time on

not expected that everyone will be able to answer all the multiple-choice questions.





6. The location of the greatest remaining natural biodiversity
7. The location where desertification is occurring most rapidly





17. The source that produces long-lived hazardous wastes
18. The source that is converted directly into electrical

19. The source whose use is a direct cause of deforestation

26. Has a stronger affinity for hemoglobin than oxygen has



34. In general, which of the following is the best long-term

(E) Removing predators from areas that contain

35. Which of the following is most likely to occur in a
forested region that has been recently clear-cut?



37. The rate of population growth starts to slow down at

38. Which of the following is most likely the primary





(C) the antarctic environment is fragile and extremely

45. Of the following, which constitutes the greatest percent
of domestic use of water in the United States?

(B) They are quickly depleted of nutrients when the

(D) They are well suited for growing a wide variety of

48. If an incandescent lightbulb used for lighting has an

of electrical energy consumed by the bulb, which of

49. The ultimate source of energy for terrestrial





3. The major reservoirs of nitrogen and sultur in the
biosphere are correctly identified by which of the

55. The most abundant gas in Earth's atmosphere is

(A) Discovery of new reserves of fossil fuel in coastal



60. Most volcanism in the world is associated with

62. The current world population is closest to which of the

63. Which of the following is most likely to result from

64. The presence of high levels of fecal coliform bacteria
in a water source indicates that the water

(C) contains too little oxygen to support fish life

65. Of the following, which is the most serious immediate





70. Which of the following is most likely to be the direct
result of lack of genetic diversity in a food crop such as

72. The major biological source of dissolved oxygen in the

75. The main environmental effects of ozone depletion

76. The primary cause of Earth's seasons is the
(A) constant tilt of Earth's rotational axis with respect

to the plane of its orbit around the Sun
(B) changing distance of Earth from the Sun at

(C) periodic wobbling of Earth on its axis of rotation



80. Although ozone in the stratosphere has been decreas-

been found in penguin eggs in the Antarctic?
(A) Chemicals used in one region of Earth can circu-

late in the biosphere and affect organisms in a

(B) The large number of penguins in Antarctica has

83. Of the following, which is the best example of a point

85. The graph above shows how seed production in a plant
species varied with population density in an unfrag-

(D) Habitat fragmentation has more effect on seed

(E) Pollinators are either less abundant or less



88. Which of the following best describes the mechanism

(B) Gamma radiation from the Sun is absorbed at
ground level by dust particles in the atmosphere.

(E) Alpha radiation from the Sun is absorbed by

transition, which of the following generally decreases

90. Which of the following not only results from green-
house warming but also contributes to additional

92. High rates of species extinction caused by human



95. In the removal of a pollutant from wastewater, which
of the following is true of the cost per unit of pollutant

(B) It decreases as the time passed before remediation

96. In the United States, the largest single component of

97. Which of the following countries has the largest coal

99. The two major processes involved in the carbon

100. Which of the following procedures would be best for

(D) Addition of large amounts of water to leach out



Because each question will be weighted equally, you are advised to divide your time equally among them
without spending too much time on any one question. You are expected to answer all four questions in this
section. Suggested times will not be announced; you may proceed freely from one question to the next.

Each answer should be organized, well balanced, and as comprehensive as time permits. Answers must be in

If a specific number of examples are called for, no credit will be given for additional examples. For instance, if
a question calls for two examples, you will receive credit only for the first two examples you provide.





2. Refer to the article and diagram below when answering the questions that follow.

(b) Describe and discuss two environmental problems associated with the use of nuclear power for generating electricity.

(c) On the basis of the article and other information, what options do you foresee for the future production and use of

(d) Describe briefly the environmental implications of your answer in part (c).



(d) Discuss the cause of lake acidification and describe potential ways to avoid or remediate it.



The map above shows the town of Fremont, where biologists have noted that the population of a certain species of bird has been
declining over the past several years. This bird species is now found only in the wooded area on the western edge of the city.
Developers view this wooded area as prime real estate and have recommended to the Fremont City Council that the area be

(a) Identify and briefly describe two federal laws or regulations that might apply to this situation.

(b) Assume that the Fremont City Council votes to preserve the wooded area. Explain the positive and negative conse-
quences of this action. Include long- and short- term effects on the environmental, economic, and recreational needs

(c) Assume that the Fremont City Council votes against preserving the wooded area. Propose and defend an alternative
plan that both protects the bird species and provides for urban expansion.
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APPENDIX - ANSWERS

Matching multiple-choice answers and free-response scoring follow.



appropriate grading scale for this new examination,
a college comparability study was carried out. In the

mance on the exam was compared with that of the high

Science students scored comparably to the college

mental science courses. Thus, these high school stu-
dents achieved college-level results and should be
eligible for college credit. The percentage of students

finished quickly by many students. This speed in
finishing was apparently interpreted by many people as

extremely high (that is, the percentage of environmen-
tal science students being recommended for credit is

the mean scores were in or near the range that yields the

structure of the questions allowed students to receive
partial credit, and the scoring standards allowed

Importantly though, the standards were designed so

questions were general enough that students could give
many different, but appropriate answers; at the same
time, the questions were specific enough that students
seemed to understand what the questions were asking.
Students were graded on their knowledge and reason-
ing, not on their opinions. For example, two students
with widely diverging opinions on whether use of















questions. They had the most difficulty in doing the

benefits of the two methods of washing dishes. Student dents needed to state that less electrical

b. Just saying "saves time" for use of the

draw conclusions from data. Many papers had great



shown, but it is implied. Student complies with the question as written by discussing costs and benefits for both
the dishwasher (part ci) and for hand washing (part ci).







(Use of the term 'meltdown' not sufficient for a point, but discussion of environmental effects of meltdown could

population, reduced growth rate, fertility rate, etc.

extraction from unique or remote or fragile area

less pollution, cleaner, safer (must be specific)



Part (a), which required students to identify the names
and functions of the parts of a nuclear power plant, was
the most difficult part of the question. Students needed
to provide both an appropriate name and an accurate
description of the function. Students who had not
specifically studied nuclear power plants were still able
to earn some points by identifying parts common to all
types of electrical-generating plants, such as the turbine.
Teachers should help students realize that they should
not necessarily give up on a question if they haven't
studied the topic specifically. Students need to learn to
apply the knowledge they have to new situations. With
regard to part (c), on future options for energy produc-
tion and use, it was interesting to see that relatively few

students had opportunities to earn points in a variety of
ways. Most students gained some points in part (b),
usually with a description of either radiation release or
hazardous waste disposal problems. In part (b), simply
naming a problem (e.g., meltdown) was not sufficient

caused by loss of coolant) was necessary for the point.
The discussion point (e.g., loss of life, increase in cancer
rates among those exposed to radiation) was awarded

choosing an option for the future. They could earn

In part (d), students were required to discuss the
implication of the option(s) they selected in part (c).
No points were awarded for implications not linked to

options. Students were required to discuss implications
of both their production and use options for full credit

from discussion of the implications of their use option.
As few students provided a use option, most students



of an explosion resultina trom too much increase in











algal bloom and depletion of other soil nutrients

Survival of eggs, young, fry or fingerlings is reduced



Develop and use alternative (non-fossil fuel) energy sources

Monitor, collect and chemically treat leachate

Add a vegetative buffer zone along edge of the lake to reduce acidic runoff



Students had more difficulty with this question than

diagram well. Part (d), on the cause of lake acidifica-
tion and its avoidance or remediation, was more
difficult than part (c). Simply writing "acid rain" was
not a sufficient answer for this part of the question;
students needed to explain chemical reactions that lead

evidenced by their inability to cite specific examples or
to explain their answers using appropriate terminology.
Some students did not read the question carefully, and
consequently, provided a list as an answer rather than a

students were able to earn one or two points from each
section, few students demonstrated the mastery of the

thrive. However, most students did not know that

students gave lake trout as a response, but a clear
distinction between thrive and survive (as described)
would be more difficult to detect and not as obvious as
an organism that is no longer present. Therefore, lake

affect biodiversity, not many stated a clear relationship,

decreases." The subsequent discussions ranged from a

tion; others chose simply to list sources. The question
clearly asks for a discussion of the cause, which requires
a more detailed answer. For the second part of this

to avoid or remediate that were linked to the cause that









production implication point for decrease in global warming



As this question is presented, no specific federal regulation would prevent the development
of the wooded area on the west side of Fremont. However, the question as stated, allows the
student to develop a scenario in which one or more of several federal acts or regulations
"might" apply. In order to get points for this part of the question, the student must indicate the

the name of the law without any further written explanation. Students may indicate this law
applies only if this species is endangered or threatened.

endangered or threatened and that this protection takes precedence over economic concerns.

law. This second point may be awarded even if the student has not specifically named the law.

this tract of land. The law says that there may be no net loss of wetlands.

habitat may be protected by this act. This act prevents the destruction of the habitat of non-

is privately owned and as a result of any level of preservation is rendered worthless to its

government to take the environment into consideration when federal projects are undertaken.
It also mandates that an Environmental Impact Statement be conducted whenever a major
federal or federally funded project involves possible environmental impacts.

federally mandated levels, the Clean Air Act may apply and may be used to prevent further





given for only one plan and its explanation. An elaboration should defend the proposed plan and
may include elements of more than one plan.

Pictures and drawings may support written text, but cannot receive points unless accompa-
nied by written text. In the event that a student were to suggest development somewhere else

following policies are needed in order to protect the bird)

(students may indicate that this is risky because there is no assurance that the species will

area in an effort to protect and preserve members of the same bird species



learned in different units at different times and in
different contexts throughout the course and apply
them to a complex, "real world" situation. The ability to

and their application to the solution of complex

In general, students were able to earn some points on
this question. There were very few blanks or zeros, and

and received all of their points in parts (b) and (c).
Students had the most difficulty with part (a) and the
least difficulty with part (c); overall, this question was

Because the question led students naturally to the
Endangered Species Act, this law was the only one for
which a name only was deemed acceptable. In other
cases, students needed to give the name of the law and
state under which conditions it would apply. For

could not indicate a single correct federal act that might

many cases students could identify one or more acts,

least a few points on this part of the question. The
biggest problem students had with part (b) was in

their answers and clearly distinguishing positive and
negative consequences, long and short term effects, and
economic and environmental and recreational needs.

however few presented sound, ecologically-based plans
and defended those plans, clearly indicating how they
would address the negative consequences indicated in

or not they are negative and positive

Failure to explain how plan will address the effects











One "weak" point for "Endangered Species Law."



Reminders for All Grade Report Recipients

These are the score distributions for the total group of candidates



these scores are not released to the student, school, or
college. Instead, these raw scores are converted to grades

reported. This conversion involves a number of steps,
which are detailed on the Scoring Worksheet on the

adjust for random guessing, a fraction of the
number of wrong answers is subtracted from the

2. The free-response score is calculated. When the
free-response section includes two or more parts,
those parts are weighted according to the value

This allows the Committee to place more impor-

choice section in comparison to the free-response
section. In consultation with experts from the

Consultant sets the four cut points that divide the

score ranges into which the exam grades should fall:

the composite score total, are provided.

oped, how validity and reliability studies are conducted,
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