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General Course Informationé

Course Numberinggé

Course numbers are provided in the program of studies to help students make
appropriate course selection based on grade level.

100 level: Grade 9 Courses

200 level: Grade 10 Courses

300 level: Grade 11 and 12 Courses — these are courses open to both
Juniors and Seniors, especially in mathematics and science.

400 level: Grade 12 Courses — these are courses are primarily

intended to be Senior level courses, although they are open to all students that
meet all prerequisites and have instructor consent.
500 level: Independent Study/Research Courses

Course Designationséé

Course level designations are provided as a general guideline to help students
select courses of the appropriate level. Most courses offered at the Academy
are offered at the honors level and there are no courses offered below the
college preparatory level.

College Preparatory: Courses designated as College Preparatory are those
courses that would normally be included in this level for the appropriate grade
at most high schools. These courses provide the general skill and knowledge
framework need for success at college.

Honors: Courses designated as Honors are conducted with the higher level of
intensity, course load and rigor than college preparatory courses. These
specialized courses go beyond the normal material covered by similar courses
at that grade level in scope or rigor. This includes some courses in math and
science that are equal to the rigor of advanced placement courses but for which
an AP assessment does not exist.

Early College Experience (ECE): UConn Early College Experience (ECE) is a

concurrent enroliment program that allows motivated students to take UConn courses at
their high schools for both high school and college credit. Every course taken through
UConn ECE is equivalent to the same course at the University of Connecticut. Students
benefit by taking college courses in a setting that is both familiar and conducive to
learning. Our instructions have been certified through the University of Connecticut to
serve as adjunct faculty members and teach UConn ECE courses.



Advanced Placement: Advanced Placement courses are designed to prepare students for
the College Board AP exams in May. They are college level courses and the AP exam
(for which an approximate $95 per test fee is charged) is required in order to gain AP
credit. These courses are very rigorous and require a level of commitment and time that
generally greatly exceeds that of College Preparatory or Honors classes.

Academic staff recommend student placement for the upcoming year based on
a student’s record of work in current classes and on College Board testing. In
the vast majority of cases students and parents are in agreement as to the best
placement. On occasion, a family may insist on placement at a level above that
which has been recommended for a particular course.

For all Honors and AP level courses at AAE student performance will be
reviewed at progress report time at the end of the 1st Quarter, and the school
reserves the right to change classes for a student who is not performing well or
for whom placement is no longer appropriate.

All students at AAE who enroll in AP courses are required to take the AP exam
in May as part of the coursework. At the time of enrollment, families are asked
to submit an initial registration deposit of $25 for each AP course a child is
enrolled in. Students who qualify for financial assistance can request a fee
waiver from their school counselor.

If a student wishes to take more than three AP courses in an academic year,
the request will be reviewed by the AP Coordinator and the student’s
counselor.

Students interested in taking advanced placement exams may select the
following courses.

Science Courses
AP Psychology
AP Biology
AP Chemistry
Physics: AP Physics 1
AP Physics 2
Classical Mechanics (AP Physics C)
Electricity and Magnetism (AP Physics C)
Mathematics Courses

AP Statistics
Calculus: AB Calculus
BC Calculus




Computer Science: AP Computer Science A

AP Computer Science
Principles
Humanities Courses

AP World History

AP United States History

AP English Language and Composition
AP English Literature and Composition

Visual Arts Courses
AP Studio Art

AP 2D Studio Art
AP 3D Studio Art

Course Selection & Faculty Advisementé

Ninth and tenth grade students have limited choices for course selection.
Students in the ninth and tenth grade take foundational classes in order to
prepare them for advanced electives in the eleventh and twelfth grades.

Faculty is available for course selection advisement for all elective classes.
Students should consult with their school counselor for course selection.
Students should discuss course selection with their current math teacher for
mathematics course selection. Math teachers will provide recommendations for
all math courses.

Eleventh and twelfth grade students are able to choose their program of study for math
and science programs from an extensive list of electives. It is preferable and highly
recommended that upon entrance into the 11t grade students plan their two-year
course sequence.

Course Placementé

Course placement for incoming students is based on placement testing. All incoming
students are required to take a placement test that includes a math placement test, a
Reading for Information test and a writing sample. In addition, students enrolling
beyond the ninth grade will also be placed based on a review of their high school
transcripts.

Math placement for current students will be based on the placement recommendation
from the student’s current math teacher.



Humanities placement for Advanced Placement courses will be based on the
recommendation of the current teacher and the consent of the AP teacher.

Grade Level Promotion

Promotion to the next grade is based on the total credits earned by the student. In
order for students to move to the next grade they must meet the following criteria:
e Students who have accrued 7.0 or more credits are promoted to the 10t

grade.

e Students who have accrued 14.0 or more credits are promoted to the 11t

grade.

e Students who have accrued 21.0 or more credits are promoted to the 12t

grade.

Minimum Graduation Requirementsé

In order to graduate from the Academy of Aerospace and Engineering, a student
must earn a minimum of 26.0 credits and must meet the credit distribution
requirements. Students must also demonstrate what they know and are able to
do by meeting graduation performance requirements in reading, writing, and

mathematics.

State Requirement

Aerospace Requirement

Cluster 1: Science, Technology, Engineering and Mathematics (STEM)

Math

3 Credits

4 Credits

Science

2 Credits

[ 1 credit Physical Sci
[ 1 credit Biological Sci

4 Credits (must include)
[ 1 credit Physical Sci
[ 1 credit Biological Sci

STEM Electives

None

2 Credits
[ 2 credits Engineering

Cluster 2: Humanities

English

4 Credits

4 Credits

Social Studies

3 Credits (must include)
[ 1 credit U.S. History
[ .5 credit Civics/Gov'’t

3 Credits (must include)
[ 1 credit U.S. History
[ .5 credit Civics/Gov'’t




Cluster 3: Unified Arts

World Language 2 Credits 2 Credits

Art 1 Credit 1 Credit

Cluster 4: Career and Life Skills

Physical 1 Credit 1.5 Credits

Education/Health [ 1 credit P.E.
P .5 credit Health

Capstone None 1 Credit

Elective & Totals

Open Electives 6 Credits 3.5 Credits

Totals 20 Credits 26 Credits

Capstone Credit Requirement:

Successful student completion of Capstone is necessary for graduation from a CREC
Magnet School. Students will receive 1 credit for completing the required outcomes
outlined in the Capstone course. A grade of Pass with Distinction, Pass or Fail will be
recorded on students’ high school transcript but will not count toward GPA.

Students will be guided through the course by their teacher who will provide
consultation as they work through the completion of each step and outcome in the
process. Along the way, teachers will also provide direct instruction that will help
students with knowledge and skill acquisition to assist with the successful completion of
each step and outcome. Teachers will score student classroom and independent work
samples throughout the year to provide students with an understanding of their progress
toward personal completion of the required Capstone outcomes. Due to the
personalized and independent nature of the Capstone course, students will be expected
to track their own progress toward successful completion of each Capstone outcome.é

é
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Curriculum Mapé

The general program of studies by grade level is provided below. Students actual
course of studies will vary based on individual student needs and successful
advancement towards graduation.é

Grade | PE/ Health | English Social World Math | Science Math/Science | Unified Engineering
Studies Language Arts
9 Physical American uU.S. Spanish Math | Integrated Foundations | AP Intro to
Education | Literature History Physical in Earth Computer | Engineering
Science Science Science
Principles
10 Health Power of Voice Civics Spanish Math | Foundations | Foundations Designing | Principles of
in Biology in Chemistry | Minds Engineering
11 PE World Literature | World Spanish Math | Science STEM Art Aerospace
Elective or AP Language | History or Elective Elective Elective Fundamentals
& Composition AP World
History
12 PE College/Creative | Sociology | Spanishor | Math | Science STEM Art Capstone
Elective Writing or AP or AP U.S. | Humanities Elective Elective Elective
Literature & History Elective
Composition




College Planningé

Admission requirements for colleges vary greatly, but general guidelines like those
below can be very helpful for students planning their high school program. Be sure to
consult with counselors on a regular basis and to read the college, university, and trade
school catalogues to be sure that you are taking the number and types of courses that
will meet their specific requirements for admission. Below are some general
requirements for types of colleges based on selectivity.

Most Selective Colleges e English—4 credits e Mathematics—4 credits e Science—3
credits e Social Studies—3 credits e World Language—3 to 4 years of the same
language e Fine Arts—Recommended e Extracurricular activities that indicate
leadership and initiative @ Top 10-20% of the class e SAT | scores in the 655 to 800
range on each test (verbal/math/writing) ® ACT minimum score of 29 ¢ GPA Ato B+ e
Computer Competency

Highly Competitive Colleges e English—4 credits e Mathematics—3 or 4 credits o
Science—3 credits e Social Studies—3 credits e World Language—3 years of the same
language e Fine Arts—Recommended e Extracurricular activities that indicate
leadership and initiative ® Top 20-35% of the class e SAT | scores in the 620 to 654
range on each test (verbal/math/writing) ¢ ACT minimum score of 27 to 28 ¢ GPA B+ to
B e Computer Competency

Very Competitive Colleges e English—4 credits @ Mathematics—3 credits e
Science—2 credits e Social Studies—2 credits e World Language—3 years of the same
language e Fine Arts—Recommended e Extracurricular activities that indicate
leadership and initiative @ Top 35-50% of the class e SAT | scores in the 573 to 619
range on each test (verbal/math/writing) ¢ ACT minimum score of 24 to 26 ¢ GPA B to
B- ¢ Computer Competency

Competitive Colleges e English—4 credits @ Mathematics—3 credits ® Science—2
credits e Social Studies—2 credits e World Language—2 years of the same language e
Fine Arts—Recommended e Extracurricular activities that indicate leadership and
initiative @ Top 50-65% of the class e SAT | scores in the 500 to 572 range on each test
(verbal/math/writing) « ACT minimum score of 21 to 23 e GPA B- to C+ e Computer
Competency



New Admission Requirements for the Connecticut State Universities

The Connecticut state universities have adopted new minimum standards for admission
beginning with the incoming freshmen of 2015 at Central, Eastern, Southern and
Western.These standards reflect the requirements of today's competitive global
economy, the societal and workplace needs for critical thinking skills and core
competencies, and the increased role of technological know-how in all aspects of life.
By raising the bar on requirements for admission to the four state universities, the
universities are committed to supporting a quality education for all Connecticut students.
The new standards are consistent with the state's revised requirements for high school
graduation, as approved by the state legislature and State Board of Education.

The new requirements for admission to the four Connecticut state universities include:
e 4 years of English including composition
e 4 years of Mathematics including Algebra |, Geometry and Algebra 2 and a
fourth year in an algebra-intensive course such as trigonometry or statistics and
probability
e 3 years of Science including at least one year in a life science and one year in a
physical science, with two laboratory courses recommended
e 1 year elective course in one of the STEM (science, technology, engineering and
mathematics) subjects
e 3 years of Social Studies including at least one year in U.S. History and the
equivalent of one-half year in Civics and American Government
e 2 years of World Languages required, 3 years recommended (may be met by
demonstrating competency at the second-course level)
1 year in a Humanities elective subject
1 year of coursework in the Arts



Course Descriptionsé

Cluster 1: Science, Technology, Engineering and Math (STEM)é

( D

Earth Science/

Science Physical Science

Computer Science

BIOLOGYé

BIO 201 (SC3132) Foundations in_Biology

1 Credit
Honors

Prerequisite: None

Foundations in Biology & Health in the 215 Century is a course designed to develop a

comprehensive understanding of the fundamental concepts and principles in the biological

sciences while extending student understanding of the biomedical research field. Through

the lens of a biomedical scientist, students will explore topics at the molecular, cellular,

systemic and organismal levels. Topics include, but are not limited to, the origin of life,

cellular physiology, cellular interaction and organ system physiology, molecular and

evolutionary genetics, organismal interactions and environmental biology. Students will

routinely utilize and develop laboratory investigations to explore biological and biomedical

concepts. Students will also learn to critically evaluate scientific information from a variety of

sources including information in print and electronic media. Further, class content is

integrated with the Engineering Concepts in Chemistry course when exploring the

10



fundamentals of chemistry and biochemistry. Health in the 21st Century is interwoven
throughout the Biology & Biomedical sciences curriculum.

BIO 301 (SC3294) Molecular and Cellular Biology

1.0 Credit
Honors
Prerequisite: General Biology
Fulfills Capstone graduation requirement.**
Molecular and Cell biology integrates the disciplines of cytology, biochemistry, and genetics to
understand how cells live and reproduce. Students in this course will study cell structure and
function, emphasizing the molecular components, metabolism, organelles, motility, growth and
division. The molecular biology of cells and the regulation of cellular processes are emphasized.
A strong emphasis will be placed on student developed laboratory research projects. Students
will develop individual or group projects based on personal interests within an area of Molecular
and Cellular Biology. Students are expected to develop projects that allow them to participate in
the Connecticut Science Fair and will complete a literature review and final research paper in
the format of science research journal articles along with a powerpoint presentation.

BIO 302 (SC3133) Advanced Placement Biology

1 Credit
Advanced Placement
Prerequisite: Honors Biology (Recommended grade of B- or better)
This course will cover the advanced placement curriculum in biology from atoms to zoology.
Students will study general chemistry as it relates to macromolecules and apply this to an
understanding of structural features and metabolism in cells. With this as a foundation to build
on, they will explore genetics and biotechnology, anatomy and physiology in organs and organ
systems, the phylogeny and evolution of organisms, and interactions between organisms and
their environment.

BIO 321 (SC3334) Molecular and Mendelian
Genetics

0.5 Credit
Honors
Prerequisite: General Biology
Co requisite: Precalculus
Molecular and Mendelian Genetics integrates modern genetic and genomic sciences with
classical organismal genetics and patterns of inheritance. Students will study the basic
principles of molecular genetics including the transmission and organization of the genetic
material in prokaryotes and eukaryotes, the molecular biology of nucleic acids and information
transfer, mutation and mutagenesis, and gene regulation. The study of Mendelian Genetics
will include the analysis of mechanisms of inheritance with emphasis on the nature of the
gene, gene regulation and expression, and genetic changes in populations. Laboratory research
in this course will include DNA isolation and analysis, gel electrophoresis, RFLP and PCR
analysis, bacterial transformation, and mathematical modeling of gene regulation and
inheritance.
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BIO 331 (SC3308) Biodiversity

0.5 Credit
Honors
Prerequisite: General Biology
Offered only as a course for independent study. Life is a continuum, from the simplest
bacterial cells to the most complex multi-cellular bodies of plants and animals. This great
diversity of forms is the product of natural selection and other evolutionary mechanisms
operating during the last 3.8 million years of earth’s history. Students will explore the
unfolding of earth’s biological history from the humble origins of life to its current diversity in
light of the combination of geological events and evolutionary mechanisms that produced it.
Students will also explore the field of conservation biology as its tools become ever more
important in preserving the diversity of life.

BIO 341 (SC3307) Evolutionary Biology

0.5 Credit
Honors
Prerequisite: General Biology
Offered only as a course for independent study. While evolutionary theories predate Darwin,
this field found in the mechanism that he proposed the seeds for a program of scientific
research which has been enormously productive. This mechanism, natural selection, is still the
best scientific explanation for the emergence of the most complex of biological structures. In
the century and a half that has passed since Darwin, additional mechanisms have been
discovered and new revisions to evolutionary theory have occurred and are occurring.
Evolutionary biology offers a scientific approach for addressing some of the most
pressing questions of our time from why we get sick to how we behave. Students in this course
will explore the intersection between ecology and evolutionary biology using tools from both
fields. Topics that will be addressed in this course include population genetics, levels of
selection, game theory, behavioral ecology, the origins of morality and culture, cognitive
science, evolutionary psychology, social dominance theory, and life history

theory.
BIO 351 (SC3364) Human Evolution
0.5 Credit
Honors
Prerequisite: General Biology
The combined work of primatologists, geneticists, paleontologists, physical anthropologists and
other specialists have greatly expanded our understanding of human origins. In this course,
students will explore human history from the origin of our primate ancestors to the emergence
of fully modern Homo sapiens. They will learn about our anatomical and physiological
evolution, including the development of complex brains and the implications this had for living in
large cooperative societies.
BIO 361 (SC3414) Evolution and Medicine
0.5 Credit
Honors

Prerequisite: General Biology

The goal of the growing field of Darwinian Medicine is to improve health practices and
interventions by taking our evolutionary past into account. In this course students will develop a
framework for understanding human health and disease from both an individual and public
health perspective. Students will read from the current primary literature and will develop
projects based on their specific areas of interest.

12



BIO 371 (SC3604) Biotechnology and
Bioengineering

0.5 Credit
Honors
Prerequisite: General Biology and General Chemistry
This course will introduce students to the theoretical aspects of Biotechnology & Bioengineering
and societal issues arising from this technology. Students will review primary research
literature to explore new aspects of biotechnology and bioengineering. Students will have the
opportunity to investigate an area of their own interest utilizing various biotechnologies. Hands
on laboratory activities will reinforce theoretical information and teach lab safety, data analysis,
the scientific method, and related computer skills.

BIO 381 (SC3304A) Anatomy and Physiology |

0.5 Credit
Honors
Prerequisite: General Biology
This course is designed for students interested in biomedical research or the medical field.
Students will learn about the structural organization of the human body and the underlying
physiological processes that are essential for maintaining homeostasis. In the first part of this
course, students will learn the organization of the human body and histology and review basic
biology and biochemistry. Organ systems will be covered in depth, with the first semester
focusing on the nervous, muscular, skeletal and integumentary systems. Throughout the
course, we will consider not only the normal structures and function of the body, but also what
happens when the body’s normal mechanisms fail and disease results . Students will have in-
depth discussions, diagnose case studies, and complete presentations on medical conditions
and diseases. Laboratory experiments will include dissection of preserved organs and/or
animals.

BIO 382 (SC3304B) Anatomy and Physiology I

0.5 Credit
Honors
Prerequisite: General Biology, Anatomy and Physiology |
This course will be a continuation of Anatomy and Physiology I. This course is designed for
students interested in biomedical research or the medical field. Students will learn about the
structural organization of the human body and the underlying physiological processes that are
essential for maintaining homeostasis. In the first semester of this course, students will learn
the organization of the human body and histology and review basic biology and biochemistry.
Organ systems will be covered in depth, with the first semester focusing on the nervous,
muscular, skeletal and integumentary systems. Systems to be covered in the second semester
will include the cardiovascular system, respiratory system, digestive system, urinary system,
endocrine system, and lymphatic (immune) system. Throughout the course, we will consider
not only the normal structures and function of the body, but also what happens when the body’s
normal mechanisms fail and disease results . Students will have in- depth discussions,
diagnose case studies, and complete presentations on medical conditions and diseases.
Laboratory experiments will involve osmoregulation (kidney function), blood pressure,
electrocardiogram (EKG), blood circulation, and will also include dissection of preserved organs
and/or animals.

13



BIO 384 (SC2302) Zoology

1 credit
Honors
Prerequisite: Biology H

Zoology is the scientific study of animals. As humans, we are intricately tied to animal life — we've
depended on many of them for food, work, companionship, and other services throughout our evolution
and history. This course provides a survey of invertebrates and vertebrates, as well as animal taxonomy.
The focus of this course will include the classification, anatomy, physiology, ecology, and behavior of each
of the major animal groups. Dissections, handling of specimens and field studies are required.

BIO 390 (SS4023) AP Psychology

1 Credit
Advanced Placement
Prerequisites: Biology or instructor permission
This course will cover the advanced placement curriculum in psychology. Students will learn
about the history of psychology as a way to both explain the range of human behavior that is
considered normal and to establish criteria for identifying that which is abnormal. Many
approaches have come into fashion and faded away during this history and well learn about
what influenced them and what benefits some of these approaches brought to the field. One of
the most important advancements came when psychologists began to explore the methods
being independently developed and employed by scientists studying behavior in animals. From
this historical foundation, students will evaluate the modern study of behavior and mental
processes in human beings and other animals and how this knowledge is applied in the various
major subfields in psychology. Students will also learn about the ethics and methods
psychologists use in their science and practice.

CHEMISTRYé

CHEM 201 (SC3262) Engineering Concepts in
Chemistry

1 Credit
Honors

Prerequisite/Co-requisite: Algebra Il

Engineering Concepts in Chemistry is a course designed to develop an overall
understanding of fundamental concepts in Chemistry with an emphasis on engineering
principles. In this innovative course; students will explore a foundations Chemistry
curriculum with real-world applications from the engineering world provided throughout
the course. Students will use qualitative and quantitative means to describe matter and
the changes it undergoes. Chemical principals such as states of matter, atomic
structure, electron structure, periodicity, nomenclature, stoichiometry, aqueous
reactions, and bonding theory will be explored. Additional topics may include
thermochemistry and acid-base theory. Inquiry-based laboratory activities involving
state-of-the-art technology and equipment will be included with all units of study.
Students will approach labs and projects using both the scientific method and
engineering process (used at our partner aerospace companies) which includes the
engineering action principles, 5 Whys Analysis and mistake-proofing. Students will
learn how the scientific method and design process are related, what scientists and
engineers do, and how careers in these fields benefit society.
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CHEM 301 (SC3454) Chemical Structures and
Interactions

1 Credit
College Prep
Prerequisite/Co-requisite: Geometry
The focus of this course is to understand the qualitative and quantitative means used to
describe matter and the changes it undergoes. Chemical principles including; states of matter,
physical and chemical changes, atomic structure, nomenclature, chemical reactions, and
bonding theory will be the focus. Additional topics may include: compositional stoichiometry,
electron structure, and periodicity. Inquiry-based laboratory activities involving state-of-the-art
technology and equipment will be included with all units of study.
CHEM 322 (SC3263) Advanced Placement
Chemistry
1 Credit

Advanced Placement

Prerequisites: Honors Chemistry (Recommended grade of B- or better)

Honors Algebra Il (Recommended grade of B- or better)
The AP chemistry course is equivalent to a first-year college introductory course in chemistry
and provides students with a foundation to support future advanced work in chemistry. In
addition, the course is designed to prepare students to take the AP chemistry exam in May.
Through inquiry-based learning (with significant time devoted to laboratory experimentation),
students develop critical thinking and reasoning skills. Students cultivate their understanding of
chemistry and science practices as they explore the following topics: compositional and reaction
stoichiometry, atomic structure, electron bonding, molecular geometry, chemical reactions
(including those in solutions), kinetics, equilibrium, thermodynamics and electrochemistry. AP
chemistry covers many of the same topics covered in an honors chemistry course; but at a much
greater depth with a focus on the interconnectedness of the topics. Students must complete a
summer assignment (primarily review of first year topics) before school starts in the fall. In
addition, students will be expected to cover additional topics on their own time during the school
year in preparation for the AP chemistry exam in May.

NOTE: Students who take AP chemistry will be required to take an additional half year
lab period in order to complete the extensive lab work required for the course.

EARTH, SPACE AND ENVIRONMENTAL SCIENCE#

ESCI 101 (SC3024) Foundations in Earth
Science

0.5 Credit
Honors
Prerequisites: None
Foundations in Earth Science is designed to provide students with a comprehensive
understanding of the fundamentals of Earth’s dynamic processes and the relationship of the
Earth with the human population. Students will explore the topics of planetary evolution; rocks
and minerals; plate tectonics; earthquakes; and volcanoes; internal and external forces and how
they shape and change the Earth; the carbon, nitrogen, and water cycles; and how humans
interact with, are affected by, and how they influence Earth’s processes. This course also
provides students with a brief introduction to the fields of meteorology, environmental science,
astronomy, geology, and oceanography.
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