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a) Physics of Ele ctronic Technology: Classical and
Quantum Underpinnings
or one from the following set of Trans-Dis ciplinary
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.Object-oriented Programming, etc
ELECTIVE TOPICS in ADVANCED
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(choose one ofthe following)
a) Teaching with Simulations
b) Teaching with Spatial Tools
c) Teachingin the aboratory

Aalal) &l a5 68 ardal (galia

Al il g

60

Principles of special needs’
Teaching and Learning strategies
g L) ale 5 Adulll (8 3y 5 gl 4 il
Educational Theory in philosophy
and sociology
7 (e N
Teaching Practicum in STEM
Education 3 and STEM Fieldwork 7
7 i o Gm2 Y ey Bl
English for STEM 7
7 paaadiE 5 pia
Capstone 7

A



SRl sl A1) Jual) G o ) 5 ginal
— il clelu

EVEIY]

Alad Jlas iy Les

amliall gl
i slaall s 59 ) ksl
{paatill Tests of
concepts or
pedagogiacl content
knowledge

oY) oy g
e 5 pdally
da )
Culminating
applied
project

Sl

s
Presentati
on or
teaching
presentati
on

Alla Al
Qs iny
CD G
Case Study,
Research or
Problem
Analysis

o leadll G
Al Clatiie
gl
Inquiry, Lab-
oratory, or
Field Study
Products

ciladiie
R
Teaching
Products

ﬁ}ﬂ\

Ladiall

Ongoing
Assessments

A< )Ll
il
(Sl
Participation &
Formative
Assessment

clona ey
sl gl
Ailae
Inquiry
Laboratory
or Field
Study

Jazall lacl
Active
Learning
Course-
Work

BB

Course

ENVIRONMENTAL CHEMISTRY
ELECTIVE

Choose one of the following:
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Students will conduct investigations of human health and especially human fitness as they
develop foundational skills, including use of electronic probes and other instruments to
collect data, and the use of graphs, spreadsheets, and other software to develop and test
quantitative models. Emphases include models of 1-D and 2-D motion, but include other
STEM content as well. There is also a strong emphasis on cross cutting concepts (e.g.
scale, systems), STEM practices (questioning, argumentation from evidence, modeling,
quantitative analysis, communication of data and relationships), and the nature, history,
and philosophy of science.

This course includes prerequisite understandings for physics, chemistry, biology,
mathematics, and earth science. In the spirit of the overall course theme, the prerequisite
mathematics content will include the mathematical foundations of pre—calculus (a deep
study of linear, polynomial, exponential, rational, and logarithmic functions, as well as
behavior of functions, to include limits) and differential calculus (computations and
applications of derivatives).
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Students will conduct investigations, develop models based on investigations, and apply those
models to solve problems related to identifying, monitoring and controlling air, water, and soil quality
and pollution in Egypt. Investigational content will be foundational to multiple STEM disciplines such
as acid rain in chemistry, biodiversity in biology, agriculture (soil health) in Earth, and models and
predictions in mathematics/statistics. In terms of telecommunications, students in this course will
study the physics of waves, electromagnetic radiation, radiofrequency (RF) energy, wireless
transmission (cellular, radar, and satellite), digital information transfer, storage and interpretation.
Applications to electronic devices (cell phones, etc.), medical imaging, scanners, and remote
sensing.

This course includes prerequisite understandings for physics, chemistry, biology, mathematics, and
earth science
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Students will investigate the cultivation, distribution, preparation, and processing of food for Egypt’s
population and consider issues of food access and nutrition, from multiple disciplinary perspectives
and across multiple scales. Investigational content will include the chemistry and biology of human
metabolism and nutrition, the earth science of soils, rainfall, and groundwater, the math of growth
rates and productivity, and the biology of ecosystems and pest management as well as other topics
identified as relevant to Egyptian food resources. 13

This course includes prerequisite understandings for physics, chemistry, biology, mathematics, and
earth science. It will also include engineering design challenges as it relates to preservation and
processing of foods.
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Students will investigate and model the cycling of matter through the atmosphere and
hydrosphere at large spatial scales and long-time scales as they investigate Earth’s changing
climate and consider technology’s impact on climate and potential for solutions to maintain a
livable climate for humans. This course includes the study of innovative technology, and
engineering in recycling and use of water, heat, building materials, plastics, biodegradable
wastes, and many others.

This course includes prerequisite understandings for physics, chemistry, biology, mathematics,
and earth science. In the spirit of the overall course theme, the prerequisite mathematics content
will include the mathematical foundations of trigonometry (properties and basic identities,
graphing trigonometric functions, and general properties of periodic functions) and integral
calculus (computations and applications of integration).

B piEn AOilEne (unlias Siled! OMAMg (ol CAMAN LB Mgedt Dyt 7 3led (hgeulig Ml Comeww
Elall o Lo gttt ,als B Jailly sdiell (2)¥) Flie B sgiomy sLOT Gutel) biglo (pueiliay
e of 5l Taialyd ydalt 108 Gadly Laso - pded olixt Tllio FLis (e Bilaxll Jol> sloxal (ndlssalg
ALLEN Obladly So.Clwdldly sliodt afgeg 3y ,odly obead! aludeiuly ;9:0 3alel (B Dwliglly 3ol
R il g Yot
JheTT 9 .02 ¥1 agleg Oludlysty Lx o1 5019 sleasSally elajialt Oy ydal Juilid Orldlata)dal! 120 (el
¢ ekt Silagliaially aibadetl) OLlied! adal Podby s uwd 8 Olusbyd ¢ gismed ikl Oldialiel!
Cliedady Obiluatl) Jolsaldt Gy (gt JIgld Dralall ailadetly ¢ aodbed! odlied! J9adly
(Jalsst
el elall Soimall (0 L@, (5ot ©
-Jos Oilegamag 3,0 G2 ey oLy @
B paluns iy s gk neigag nbadlad DIBe (a9 ¢ ATID oy @
Gy e sliaasly fauy ittt sliasly Aol ae Inigel! alailt Olaalione (o8 Il Loy oLy
dawdeiy A3Mal Oy Of doxiinad) 8 yal
nalBeedt @YW lxe (me adeed! SEMalg A2 yaal! B g Syl

A

Ll gerwi(
o2 el L1y
P-Y
Climate

Change and
Sustainability

in Egypt




2 pid| Olialge g mold pald Az pedl § pS&01 HLla ¥l uSad Loy Aelal) dBIMD] Licdade ) pded! e g

Students will investigate and model the production, distribution, and consumption of energy in
Egypt from a variety of STEM perspectives. This course examines topics such as technology to
harvest and produce energy as well as efficiency of energy conversion, production, and
distribution. Driven by environmental and economic considerations, energy plays an intriguing
role, specifically in desert areas. Thus this course will teach students components of fossil fuels,
fuel cells, hydroelectric, nuclear energy, wind energy, solar radiation, solar cells and standard
solar spectrum characteristics. Students will learn how to measure and quantify air quality,
meteorology and challenges in harsh climates.
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Students will investigate the emergence, growth, and containment of diseasesand will consider
the mathematics of exponential growth and disease transmission, and various modeling
techniques to study the spread of disease. This course provides an opportunity for students to
also connect with their courses on STEM Education Theory and Practice and consider how their
own experiences of transdisciplinary STEM leaming might inform their future work as teachers.
Students will investigate the chemistry of neurology, human mind and its functioning, electric
transmission, sensors, neurotransmitters, neural networks, addiction, depression, anxiety, and the
role of society in mental health.
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This course will cover practical aspects of getting, cleaning, analyzing, sharing, managing data,
using R. It will also address research and inquiry aspects on how to frame questions and conduct
investigations. You will leam how to install and configure R software necessary for a statistical
programming environment and describe generic programming language concepts as they are
implemented in a high-level statistical language. Students will also learn how to program in R
and how to use R for effective data extraction, analysis, sharing, managing (using GitHub).
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This course presents the fundamentals of inference in a practical approach for getting things
done. After taking this course, students will understand the broad directions of statistical
inference and use this information for making informed choices in analyzing data using R
programming language. This course will cover topics like linear models, regression models,
regression analysis, ANOVA and ANCOVA. The course will cover modern thinking on model
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selection and novel uses of regression models including scatterplot smoothing.
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Modeling, and
Inquiry 1l

This course explores specific applications of data analysis and analytical technology in the

context of each specific discipline. Students take this course in their disciplinary cohort, covering
discipline—specific practical issues in statistical computing using R and other discipline—specific

tools.
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This course covers the essential exploratory techniques for summarizing data. These techniques
are typically applied before formal modeling commences and can help inform the development of
more complex statistical models. Exploratory techniques are also important for eliminating or
sharpening potential hypotheses about the world that can be addressed by the data. We will
cover in detail the plotting systems in R as well as some of the basic principles of constructing
data graphics. We will also cover some of the common multivariate statistical techniques used to
visualize high—dimensional data. Also, this course will have a special emphasis on the use of
statistical analyses and visualization to tell a story about data, both for presentation to a general
or mass audience and to inform and enhance STEM instruction.
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Students in this course explore prediction, machine learning, and artificial intelligence in a
culturally—sustaining approach using Egyptian challenges. This course will cover the basic
components of building and applying prediction functions and provide basic grounding in concepts
such as training and tests sets, overfitting, and error rates. The course will also introduce a range
of model based and algorithmic machine leaming methods including regression, classification
trees, Naive Bayes, and random forests. The course will cover the complete process of building
prediction functions including data collection, feature creation, algorithms, and evaluation.

ADVANCED
TECHNOLOGY
ELECTIVE
Choose one of
the following:
a) Artificial
Intelligence in
STEM:

b) Any

discipline-
specific
computational
course, e.g.
Computational
Physics, or
Computational
Chemistry
A
programming
course, e.g.
Python, C,
Object-oriented
Programming,
etc
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This course will be coupled with the Final Semester disciplinary research course, as a venue for
students to utilize technology as a tool to develop and share their work and research more
widely. In a workshop format, students will leam the basics of Tableau and other appropriate
tools to develop appropriate data analysis, visualization, and presentation products for their
specific work. This can include spatial analysis and mapping, where appropriate.
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In this course, aspiring teachers explore current theories of learning in STEM disciplines in the
context of the Egyptian STEM Schools. Topics include Self Detemmination Theory, leaming
transfer, feedback and performance, growth mindsets, conceptual change, misconceptions, and
advances in cognitive science.
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This course will offer an overview of foundational technology-related principles such as
computational thinking (abstraction, algorithms, automation, modeling, simulation, prototyping,
etc.), TPACK, SAMR, creativity and repurposing in teaching with technology, computer and digital
literacy, security, etc. It will also address issues pertaining to teaching with technology in online,
face-to—face and hybrid learning environments. Students will also be introduced to basic
computer programming and application using and overview of Block, OOP, Python, R.
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An introduction to the Egyptian STEM School model, curriculum, and approaches to teaching and

learning and the research and theory upon which these practices are based.
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In this course, teacher candidates apply learning theory and research to the design of instruction
focused on deep conceptual understanding through the use of the STEM School instructional
cycle, which involves backwards instructional design and its component parts including learning
outcomes and assessments and learning opportunities tied to the outcomes, and how to organize

this cycle into unit and lesson planning and daily practice.
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In this course, teacher candidates prepare to lead STEM School Capstone experiences by
focusing on how to facilitate and structure the learning that occurs during the engineering
design process and how to use related leaming tools such as student joumals and assessment
rubrics.
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-\Selected Topics in Teaching in the Laboratory: This elective course engages prospective teachers
with the opportunity to explore methods used by scientists and engineers in their discipline.
Facilitating learing in a laboratory has particular challenges and opportunities that differ from those
in a classroom environment. Example learning activities include: (a) planning and facilitating inquiry
investigations through questions, (b) developing and engaging students in the engineering design
process through problems, (c) reviewing and implementing safety standards, (d) organizing resources
(e-g- equipment, chemicals, computer probes and software) for students, (e) developing groups of
students for collaborative learning, and (f) planning assessment methods to monitor students'
leaming in a laboratory setting.
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-ySelected Topics in Teaching with Simulations: This course is a trans disciplinary, project-based
course in which students use programmable platforms ranging from macro—-enabled spreadsheets
(Excel) to computer-algebra systems such as such as Mathematica to streamlined web-app
development tools such as provided by WordPress to design web simulations for STEM topics.
These simulations are designed to match specific learning outcome(s) in the Egyptian STEM
Schools, and teaching candidates will also design teaching modules that use the simulations. Where
possible, app review and appraisal by actual STEM School teachers and students will be conducted.
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-y¥Selected Topics in Teaching with Spatial Tools: This course engages students in trans—disciplinary
problems for which spatial reasoning is an essential problem solving skill. Students will explore how
data from a wide variety of sources may be effectively represented in map form and will leam to
create effective maps themselves. Students will learn to use geographic information systems as data
management, data analysis, and visualization tools.
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This course introduces aspiring teachers to problem and design—-based instruction, which is a
student-centered method of teaching that involves learning through solving genuine problems.
Students will develop an applied understanding of the constructivist leaming theory upon which
these student-focused approaches are based. It exposes them to exemplary models of this
approach to teaching and learning and has students develop and apply their own practice and
materials consistent with the STEM School Curriculum.
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History, Sociology, and Philosophy of Science

Scientists, science teachers, and science communicators agree that science is an important way of
explaining the natural world. In this course, students develop an understanding of the enterprise of
science as a whole—the wondering, investigating, questioning, data collecting and analyzing. By the
end of this course, students will (a) understand various philosophical positions with regard to the
nature of science, (b) clarify and refine their views of the nature of science, (c) consider the roles of
society, culture, and gender in creating science knowledge, (d) explore science through perspectives
of women, people of color, and other historically marginalized groups, (e) become aware of
commonly-held ideas about the nature of science among the general public, and (f) create a product
that tells a story of a person of science and the nature of science that is used in public science
communication.

Games as Leaming Tools
Games of many different sorts can be very effective in engaging STEM students in leaming.
Students in this course will learn the basic structure of the game experience and explore games from
the perspectives of psychology, sociology, and STEM content disciplines. Students will explore a
variety of formats, including card-based games, board games, and video games. Students will use
simple game development systems to design games themselves that will be effective leaming
experiences. They will also explore the ways in which students in high school could be engaged in
game design as a

learning strategy.

contaminants in surface water, soils, groundwater, and air.

Chaos and Fractals and STEM Teaching

This course is a trans—disciplinary exploration of Chaos Theory, via ideas of non-linear dynamical
systems and fractal geometry. Designed for all disciplinary majors, the approach will consist of a
combination of empirical observations, computer simulations, and calculus—level mathematical
derivations, coupled with readings ranging from popularizations to original texts. The subject matter
will be taken from physics, biology, chemistry, earth science, as well as economics, finance, game
theory, art and music. Student experimentation, hypothesis making, discussion, and writing will be
emphasized by a course grade based on participation, journal keeping, computer experimentation,
and a major research paper/project. A major goal is that students gain an awareness of the new
ways in which ‘chaotic/fractal’ analysis may be used to model real-world situations that in the past

have seemed random, and hence intractable. This course is of special value to all STEM teachers.

Problem Solving with Maps
This course engages students in trans—disciplinary problems for which spatial reasoning is an
essential problem solving skill. Students will explore how data from a wide variety of sources may be
effectively represented in map form and will learn to create effective maps themselves. Students will
learn to use geographic information systems as data management, data analysis, and visualization
tools.
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In this course, students explore and apply theories of learning to instructional design focused on
uncovering student understanding and thinking, especially uncovering and addressing student
misconceptions via formative assessment. Teacher—inquiry and formative assessment. This includes
identifying problems with student leaming, collecting and analyzing data, using findings to adjust

teaching and leaming.
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This course will offer an introduction to how to use a variety of technology resources and
tools, in various STEM fields, for both leaming and instruction. Examples from
mathematics, physics, chemistry, biology, statistics & earth science will be used to
motivate our study of a variety of software and web tools. These tools include desktop
electronic spreadsheets (e.g. Google Sheets), computational and programming platforms
(e.g. Mathematica and R), cloud-based applications (e.g. DESMOS), and other free
web-learning platforms. The course will also include basic introductions to data

presentation and visualization.
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1.1.6 English for STEM 1: Asking and Answering Questions
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The first English for STEM course starts the process of STEM teachers leaming how to teach the English
language in the context of STEM. Students experience and leam about models for integrating STEM content
and STEM pedagogies with English language learning for themselves and for their future students. English for
STEM 1 focuses especially on language needed for inquiry: asking questions & identifying problems. Adapting
Stanford’s Understanding Language/SCALE (Stanford Center for Assessment, Leamning and Equity)’s 2017
Design Principles for promoting mathematical language use for STEM, this course and all English for STEM
courses 1) support sense-making, 2) optimize output, 3) cultivate conversation, and 4) maximize meta—
awareness. Each course adapts one math language routine for STEM. This semester’s focus routine is called
“Co-craft Questions & Problems” in which the teacher presents STEM situations related to this semester’s
content, education and capstone courses, and students collaborate in English to use and learn the language for
generating STEM questions & identifying STEM problems in English (as well as generating possible situations

for future inquiry).
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1.2.6 English for STEM 2: Labeling, Describing & Displaying
orally o glg ¢ Acuall) ¥ aias (B a3l RRLYY
The second English for STEM course continues the process of STEM teachers learning how to teach the
English language in the context of STEM. Students experience and learn about models for integrating STEM
content and STEM pedagogies with English language learning for themselves and for their future students.
English for STEM 2 focuses especially on the connections between language forms and functions (particularly in
relation to labeling, describing and displaying in oral and written communication. Adapting Stanford’s
Understanding Language/SCALE (Stanford Center for Assessment, Leaming and Equity)’s 2017 Design
Principles for promoting mathematical language use for STEM, this course and all English for STEM courses 1)
support sense—-making, 2) optimize output, 3) cultivate conversation, and 4) maximize meta—awareness. Each
course adapts one math language routine for STEM. This semester’s focus routine is called “Collect & Display”
in which student language used in pair, small group, and whole class discussions and problem-solving sessions
(output) is documented and displayed visually as a foundation for developing STEM-specific communication.
Specific content, pedagogies and modes of 29
inquiry discussed in English for STEM 2 will be directly linked to other courses during this semester.
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2.1.6 English for STEM 3: Listening, Understanding and Cultivating Academic Conversations
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The third English for STEM course continues the process of STEM teachers learing how to teach the English
language in the context of STEM. Students experience and leam about models for integrating STEM content
and STEM pedagogies with English language learning for themselves and for their future students. English for
STEM 3 focuses especially on listening, understanding and cultivating academic conversations. This course
introduces the concept of “teacher talk moves” (e.g. “say more on that,” why do you think that?” and “what have
we discovered?”) as a valuable teaching strategy for enhancing both language and content understanding.

Adapting Stanford’s Understanding Language/SCALE (Stanford Center for Assessment, Learning and Equity)’s
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2017 Design Principles for promoting mathematical language use for STEM, this course and all English for
STEM courses 1) support sense-making, 2) optimize output, 3) cultivate conversation, and 4) maximize meta-
awareness. Each course adapts one math language routine for STEM. This semester’s focus routine is called
“Stronger & Clearer Each Time.” In this routine, students have a chance to interact in an organized way with
others to revise oral and written work. For example, students first write a draft argument related to one of their
other courses this semester. In a second draft, students focus on what they know and how they know it and get
feedback from a peer. In a final draft, students use evidence, examples, and counter-arguments to support their
argument and get additional feedback from peers.
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2.2.6 English for STEM 4: Comparing and Summarizing Information from Multiple
Sources
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The fourth English for STEM course continues the process of STEM teachers learning how to teach
the English language in the context of STEM. Students experience and leam about models for integrating STEM
content and STEM pedagogies with English language learning for themselves and for their future students.
English for STEM 4 focuses especially on comparing and summarizing information from multiple sources,
utilizing precise, field—specific, academic language. Adapting Stanford’s Understanding Language/SCALE
(Stanford Center for Assessment, Learning and Equity)’s 2017 Design Principles for promoting mathematical
language use for STEM, this course and all English for STEM courses 1) support sense-making, 2) optimize
output, 3) cultivate conversation, and 4) maximize meta-awareness. Each course adapts one math language
routine for STEM. This semester’s focus routine is called “Three Reads” in which students in pairs or small
groups read a passage three times about a particular STEM situation/problem being addressed in other
coursework this semester. The first reading focuses on understanding, the second on analyzing the language
being used, and the third on possible responses and/or additional inquiry needed in order to further investigate
the situation/problem.
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3.2.6 English for STEM 6: Structuring an Argument
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The sixth English for STEM course continues the process of STEM teachers learing how to teach the English
language in the context of STEM. Students experience and leam about models for integrating STEM content
and STEM pedagogies with English language learning for themselves and for their future students. English for
STEM 6 focuses especially on structuring an argument by looking at model characteristics of academic
arguments in STEM fields and by utilizing language leaming support strategies in the classroom (e.g. repetition,
connecting to prior experience & knowledge, active experimentation). Adapting Stanford’s Understanding
Language/SCALE (Stanford Center for Assessment, Learning and Equity)’s 2017 Design Principles for
promoting mathematical language use for STEM, this course and all English for STEM courses 1) support
sense-making, 2) optimize output, 3) cultivate conversation, and 4) maximize meta—awareness. Each course
adapts one math language routine for STEM. This semester’s focus routine is called “Discussion Supports” in
which initial teacher modeling can lead to student use of these same discussion strategies. Strategies include:
revoicing, restating, pressing for additional details, supporting multimodal communication, practicing new phrases
through choral response, thinking aloud while analyzing content from other courses this semester, justifying
reasoning, and/or using questioning strategies.
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4.1.6 English for STEM 7: Presenting and Sharing Information
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The seventh English for STEM course continues the process of STEM teachers learning how to teach the
English language in the context of STEM. Students experience and learn about models for integrating STEM
content and STEM pedagogies with English language learing for themselves and for their future students.
English for STEM 7 focuses especially on presenting and sharing information, with an emphasis on sharing
information, giving and receiving feedback and revision. Adapting Stanford’s Understanding Language/SCALE

(Stanford Center for Assessment, Leaming and Equity)’s 2017 Design Principles for promoting mathematical
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language use for STEM, this course and all English for STEM courses 1) support sense-making, 2) optimize
output, 3) cultivate conversation, and 4) maximize meta-awareness. Each course adapts one math language
routine for STEM. This semester’s focus routine is called “Information Gap” in which students need to orally or
visually share information to accomplish something they could not do on their own. As 31
students are in their final year of the program, this format could be especially useful in providing opportunities for
students focused on particular STEM disciplines to seek information from each other in relation to their capstone
work on addressing Egypt’s Grand Challenges. Structured peer review of content, presentation structures and
styles, precise academic language use, etc. will also be a key component in English for STEM 7.
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4.2.6 English for STEM &: Assessing Sense-making, Output, and Meta—awareness
@9l 2159 Lag Sila y3ually (el (M J 9o gl Acedl ¢+ A aclland Jaa oo™ Gralh

The eighth and final English for STEM course concludes the process of STEM teachers learning how to teach
the English language in the context of STEM. Students review, critique, and select particular models for
integrating STEM content and STEM pedagogies with English language learning for their future students.
English for STEM 8 focuses especially on assessing sense—making, output, and meta—awareness, in relation to
content, pedagogy and use of English in culminating work for the undergraduate degree: action research,
oral/written presentation & final portfolio. Adapting Stanford’s Understanding Language/SCALE (Stanford Center
for Assessment, Leaming and Equity)’s 2017 Design Principles for promoting mathematical language use for
STEM, this course and all English for STEM courses 1) support sense-making, 2) optimize output, 3) cultivate
conversation, and 4) maximize meta—awareness. Each course adapts one math language routine for STEM.
This semester’s focus routine is called “Compare and Connect” in which students pay attention to their meta—
awareness of content, pedagogy and language by identifying, comparing and contrasting different STEM
approaches, representations, concepts, examples and language. Questions students might address include:
Why might | do/say something in a particular way for this purpose?, How and why are different STEM methods,
representations and ideas similar to or different from each other? This final English for STEM 8§ course has
many connections to the final capstone and other courses in this last semester.

Uil DAl (gt 5ol i Ol 1 i gl 51 9alllg aglall Jlome (B Jojodand¥ Judll el 5300 ool g2
Jaaly (STEM) Sl sty nuuckighy bis of sty aslalt (5 giome gatd & 3kad 5 G palaliag coMiall ycies .(abucad! 1300
~Jediunal) B sglaly aguiad¥ Joilxi¥l Pl aldal ge (STEM) Olaudbyylly fuuntighly L o851ty aglall (udydd

Ao



2 pid| Olialge g mold pald Az pedl § pS&01 HLla ¥l uSad Loy Aelal) dBIMD] Licdade ) pded! e g

el ul

el o 4pdiSTEM (ol Jsady (STEM 4) Oludllly dwntighy Lr st oisailly adall Jojudoi® ) (udll) 52,5
1ot Ll ol Jaadt Easih (B Unajudmd ¥ AU alddeliolg T i S giomal Ly (Blaly Lad ¢ (g5l o olly 1,5 M1g
oubide [ DAL 35200 agd ($alw Lansal 4l Leso Dnoiledt bty wigisaell / (Saaddl (Salt ¢ a1 Condl
L st oy aplall (B Dnud bt U albdeliul a5t (alailly ae@ill 3)523lu 350 med Y41V alal sl aLw)
Tawkigly Lia oY 9isaly aglall Opgnkd Tagiulamd¥) (il Oilypde aueearg 2yl 189 ¢ (STEM) Sluslyyty Tuwctighy
2586 S50 2935 . ool Bk (¢ 9 ¢ dAlxalt Siylge el (¥ ¢ LI Grecn (Y ¢ imall g aeutl () OrbudlyyMg
sy e o R Malt ALl Coos "Jual 59 (oIB" (g 5 (paud Lo (e 55aal1 100 55250 antiall domlg Oled byl (il aldidiuly
Clasbally Tauwctighy L of iy aglall zalie (Abildeg (sldeg dadaxd IS (e allly ooty Goiomally agiey
Cois J 981 / Jadl o e 13bed iMiall g sy o I ALY eSS Jadlllg AWy awlaally (295allg naliseal!
Blade Loty AY 5 W1y Selll pydall 108 (aadl lgdns go AAED o) sl (ko b 13laly “aisag ¢ Iubine (i skan

W el 1A Oy 5 ity (kg 73 € 9 pkad

English for STEM 5 (Y3S1)

a) Grammatical Explorations of Critiquing, Supporting Evidence & Making Written Claims: Using a
structure of English lens, students will analyze STEM texts for evidence of how the structure of
language shapes academic claims. Students will then practice utilizing these structures in their own
writing processes with the assistance of visuals, graphs, graphic organizers, small group work,
demonstrations. How does the structure of English support claims differently that the structure of
Arabic?

b) Comparing Oral and Written Dimensions of Critiquing, Supporting with Evidence & Making Claims:
Using a comparative approach, analyze oral and written STEM speeches/texts on the same topic for
evidence of oral and written language are similar and/or different in making academic claims.
Students will then practice utilizing oral and written academic language with the assistance of visuals,
graphs, graphic organizers, small group work, demonstrations. How do oral and written English
support claims differently than oral and written Arabic?
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ENGLISH for
STEM 5
ELECTIVE
Choose one of the
following:

a) Grammatical
Explorations of
Critiquing,
Supporting
Evidence &
Making Written
Claims
b) Comparing
Oral and Written
Dimensions of
Critiquing,
Supporting with
Evidence &
Making Claims
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1.1.4A. Teaching Practicum in STEM Education 1
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1 Scaffolded observation of STEM Schools in action (linked to leaming in STEM Education course). B. STEM

Fieldwork 1: Visits to community—based organizations, business, and government to explore Grand Challenges.
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1.2.4A. Teaching Practicum in STEM Education
¥ Al (B (Abtal) oyt
Scaffolded observation of STEM Schools in action (linked to learning in STEM Education course). B. STEM
Fieldwork 2: Visits to community—based organizations, business, and government to explore Grand Challenges.
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2.1.4 A. Leaming Assistantship 1 Scaffolded observations and tutoring in introductory STEM courses (linked
to leaming in STEM Education course). B. STEM Fieldwork 3: Visits to community-based organizations,
business, and government to explore Grand Challenges.
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2.2.4 A. Leaming Assistantship 2 Scaffolded observations and tutoring in introductory STEM courses (linked
to leaming in STEM Education course). B. STEM Fieldwork 4: Visits to community-based organizations,
business, and government to explore Grand Challenges.
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3.1.4 A. Learning Assistantship 3: Scaffolded observations and micro-teaching with local secondary STEM
teachers (linked to leaming in STEM Education course). B. STEM Fieldwork 5: Visits to community-based
organizations, business, and govemment to explore Grand Challenges.
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3.2.4 A. Leamning Assistantship 4: Scaffolded observations and micro-teaching with local secondary STEM
teachers (linked to leaming in STEM Education course). B. STEM Fieldwork 5: Visits to community-based
organizations, business, and govemment to explore Grand Challenges.
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4.1.4A. Teaching Practicum in STEM Education 3: Scaffolded observation of STEM Schools, micro-teaching,
capstone tutoring, & micro—teaching (linked to learning in STEM Education course). B. STEM Fieldwork 7: Visits
to community-based organizations, business, and government to explore Grand Challenges.
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4.2.4A. Teaching Practicum in STEM Education 4: Scaffolded observation of STEM Schools, micro-teaching,
capstone tutoring, & micro—teaching (linked to learning in STEM Education course). B. STEM Fieldwork 8: Visits
to community-based organizations, business, and government to explore Grand Challenges.
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Year 4, Summer  Student Teaching in STEM Summer Programs: Practicum & Seminar
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Year 1, Semester 1

Grand Challenges: 2. Reduce pollution, 3. Recycling

Course Title: Foundations of the Capstone Design Project: The Engineering Design
Process

This course will introduce students to the engineering design process and its role in solving
problems such as Egypt’s Grand Challenges. Capstone courses are design—-focused
learning opportunities that use the Engineering Design Process (EDP) as a way to engage
teacher candidates in solving real-world problems while facilitating integration of disciplinary
and transdisciplinary STEM knowledge. Students work in teams to develop a prototype that
will provide an innovative solution to the problem. Capstone projects resemble the tasks
and ambiguities inherent in real life and mirror the Capstone projects completed by students
in the STEM Schools, thereby giving the aspiring teachers first-hand experience with one of
the most important learning opportunities and assessments in the schools. Leaming and
project development are facilitated by faculty from the relevant STEM disciplines and
engineering who scaffold student work within and across the semester-long capstone
projects, guided by the EDP and the related Rubrics.

Year 1, Semester 2:

Grand Challenges: 11. Improve use of arid areas 1. Improve sources of clean water
Course Title: Capstone Design Challenge: Solving Real-World Problems

Capstone courses are design—focused learning opportunities that use the Engineering
Design Process (EDP) as a way to engage teacher candidates in solving real-world
problems while facilitating integration of disciplinary and transdisciplinary STEM knowledge.
Students work in teams to develop a prototype that will provide an innovative solution to the
problem. The capstone engineering design themes are Capstone projects and prototype
development more closely resemble the tasks and ambiguities inherent in real life and
mirror the Capstone pProjects completed by students in the STEM Schools, thereby giving
the aspiring teachers first—-hand experience with one of the most important learning
opportunities and assessments in the schools. Leamning and project development are
facilitated by faculty from the relevant STEM disciplines and engineering who scaffold
student work within and across the semester-long capstone projects, guided by the EDP
and the related Rubrics. In this iteration of your Capstone experiences, you will have more
freedom to make design decisions, modeling the scaffolding that happens in the STEM
schools.

A growing population requires improving the use of arid areas and enhancing sources of
clean water. Infrastructure to support new developments in arid areas of Egypt will require
solving real-world problems such as reducing the level of solid pollution in the Nile river
using filtration, analyzing and improving the quality of soil for farming, sustainable
agriculture system, greenhouse, and building a static structure to perform a function
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associated with food, nutrition, building in arid areas.

Bank of Capstone challenges (can rotate year after year):

Design a greenhouse for arid conditions that can maintain a humidity range similar .y
to natural conditions near the Nile, and permit transmission of the light spectrum

useful for growing plants. The design should minimize building material (by weight)
while being sustainable.

Design a water filtration solution that can make gray water useful for gardening and  .¥
other non—potable uses. The solution should use commonly available materials and
demonstrate an understanding of properties of gray water that are not suitable for
garden use. A test protocol will be shared to test the quality of the resulting water.
Design a water distillation system that uses sunlight to extract clean water from .v
used water by means of evaporation, condensation and collection.

Design a personal water filtration device using commonly available materials. The .t
prototype will be tested using standard water quality test kits.

Design a house for an arid area that maximizes the load the roof can support while
minimizing the materials (by weight) used to support the roof

Year 2, Semester |

Grand Challenges: 5. Work to eradicate public health issues/diseases 9. Deal with urban
congestion and its consequences

Course Title: Capstone Design Challenge: Solving problems in public health, urban
congestion and energy

Capstone courses are design—-focused learning opportunities that use the Engineering
Design Process (EDP) as a way to engage teacher candidates in solving real-world
problems while facilitating integration of disciplinary and transdisciplinary STEM knowledge.
Students work in teams to develop a prototype that will provide an innovative solution to the
problem. Capstone projects resemble the tasks and ambiguities inherent in real life and
mirror the Capstone projects completed by students in the STEM Schools, thereby giving
the aspiring teachers first—-hand experience with one of the most important learning
opportunities and assessments in the schools. Leamning and project development are
facilitated by faculty from the relevant STEM disciplines and engineering who scaffold
student work within and across the semester-long capstone projects, guided by the EDP
and the related Rubrics.
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In this Capstone Course, prospective teachers will examine the evolution and the design of
technologies to respond to the challenges of public health and urban congestion. The
intersection of public health and urban congestion includes topics like transportation, access
to medical care and healthy food and water, exercise, diagnostics, behavior change, and
sensor/indicators that let public health officials see patterns of public health issues. There
are, therefore, many possible capstone projects. In your capstone class you will be tasked
with designing a solution to some problem at the intersection of public health and urban
congestion. Unlike your first Capstone, you will not be told what the design requirements
are or how to test them. Your team will make those decisions.

Bank of Capstone challenges (can rotate year after year):

Design an improvement to public transportation that will have a positive impact on .y
public health.

Design an improvement to food processing/handling that will have a positive impact .y
on public health.

Design a simple improvement to how we live in high-rise, multi-family buildings that .¥
will improve public health.

Design a novel way to collect a specific public health indicator. .¢

Design a solution that both reduces traffic congestion and improves public health .
Design a modeling tool that allows the public to see the impact of various .1
behavioral decisions (vaccines, social distancing,wearing masks, etc.)

Pick an urban congestion challenge that is shown to impact mental health negatively
and design a solution to address that challenge

Year 2, Semester 2
Grand Challenges: 6. Population growth X. Climate Change

Course Title: Capstone Design Challenge: Problems and Solutions in Population Growth
and Climate Change

Capstone courses are design—focused learning opportunities that use the Engineering
Design Process (EDP) as a way to engage teacher candidates in solving real-world
problems while facilitating integration of disciplinary and transdisciplinary STEM knowledge.
Students work in teams to develop a prototype that will provide an innovative solution to the
problem. Capstone projects resemble the tasks and ambiguities inherent in real life and
mirror the Capstone projects completed by students in the STEM Schools, thereby giving
the aspiring teachers first—-hand experience with one of the most important learning
opportunities and assessments in the schools. Leamning and project development are

9.



2 pid| Olialge g mold pald Az pedl § pS&01 HLla ¥l uSad Loy Aelal) dBIMD] Licdade ) pded! e g

el ul

facilitated by faculty from the relevant STEM disciplines and engineering who scaffold
student work within and across the semester-long capstone projects, guided by the EDP
and the related Rubrics.

In this Capstone Course, teacher candidates will use the engineering design process to
create and test solutions to challenges of the growing population and climate change.
Example capstone projects could include: analyzing societal practices and proposing
solutions to reduce carbon dioxide emissions, analyzing traveling practices, and
improving recycling practices and technology

Year 3, Semester 1
Grand Challenge 7. Improve use of alternative energies
Course Title: Capstone Design Challenge: Sustainable Energy

Capstone courses are design—focused learning opportunities that use the Engineering
Design Process (EDP) as a way to engage teacher candidates in solving real-world
problems while facilitating integration of disciplinary and transdisciplinary STEM knowledge.
Students work in teams to develop a prototype that will provide an innovative solution to the
problem. Capstone projects resemble the tasks and ambiguities inherent in real life and
mirror the Capstone projects completed by students in the STEM Schools, thereby giving
the aspiring teachers first—-hand experience with one of the most important learning
opportunities and assessments in the schools. Leaming and project development are
facilitated by faculty from the relevant STEM disciplines and engineering who scaffold
student work within and across the semester-long capstone projects, guided by the EDP
and the related Rubrics.

This Capstone Course will provide prospective teachers the opportunity to apply their
engineering design process experience and content knowledge in addressing issues
related to sustainable energy. Possible capstone project activities could include:
comparing and contrasting the sustainable energy technologies and improvements;
establishing efficient (with low energy waste) alternative energy sources, storage, or
other ways to reduce energy consumption; studying human activities on energy
consumption; using alternative energy to power technology in industries; waste heat
recovery or waste energy recovery from systems (e.g., the heat humans give off,
waste heat from cars, or waste heat from huge industries); modeling energy systems
and grids using various green energy sources; and waste energy in any part of the
food/nutrition cycle, from growth to processing to transportation to packaging
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Year 3, Semester 2

Grand Challenges: 10. Increase industrial and agricultural base for Egypt 8.Improve the
scientific and technological environment for all

Course Title: Capstone Design Challenge: Solutions to Improve the Scientific and
Technological Environment

Capstone courses are design—-focused learning opportunities that use the Engineering
Design Process (EDP) as a way to engage teacher candidates in solving real-world
problems while facilitating integration of disciplinary and transdisciplinary STEM knowledge.
Students work in teams to develop a prototype that will provide an innovative solution to the
problem. Capstone projects resemble the tasks and ambiguities inherent in real life and
mirror the Capstone projects completed by students in the STEM Schools, thereby giving
the aspiring teachers first—-hand experience with one of the most important learning
opportunities and assessments in the schools. Leamning and project development are
facilitated by faculty from the relevant STEM disciplines and engineering who scaffold
student work within and across the semester-long capstone projects, guided by the EDP
and the related Rubrics.

Prospective teachers will use the engineering design process to improve the scientific and
technological environment such as finding solutions to increase the industrial and
agricultural base for Egypt. Possible capstone projects can include using communication
technology to increase access to education, using sensors and other monitoring technology
to enhance the agriculture industry, using communication technology for innovation and
brain—-storming, and designing communication systems for improving activities, operations,
and management.

Bank of Capstone challenges (can rotate year after year):

There are a bazillion options here that involve communication and industry or .9
agriculture or access to access to education or access to innovation pipelines or
access to entrepreneurship resources, etc.

Remember that communication can also focus on biological systems in which
components are communicating with each other

Year 4, Semester |

Title: Capstone Design Challenge: Application of the Engineering Design Process to
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Improve Education Outcomes, Part |

Capstone courses are design—focused learning opportunities that use the Engineering
Design Process (EDP) as a way to engage teacher candidates in solving real-world
problems while facilitating integration of disciplinary and transdisciplinary STEM knowledge.
Students work in teams to develop a prototype that will provide an innovative solution to the
problem. Capstone projects resemble the tasks and ambiguities inherent in real life and
mirror the Capstone projects completed by students in the STEM Schools, thereby giving
the aspiring teachers first—-hand experience with one of the most important learning
opportunities and assessments in the schools. Leamning and project development are
facilitated by faculty from the relevant STEM disciplines and engineering who scaffold
student work within and across the semester-long capstone projects, guided by the EDP
and the related Rubrics.

This course will focus on the application of the engineering design process to solve
problems in the implementation of capstone projects in Egypt’s STEM high schools.
Prospective teachers will engage in projects to improve students’ deeper understanding of
the disciplinary core ideas in STEM disciplines, teaching practices, learning resources, and
the structures and policies that support teaching and learning. Possible projects could
include: (a) studying how to improve STEM School rapid access to needed resources to
carry—out their capstone project, (b) using technologies for adapting leaming and capstone
projects in STEM education, and (c) developing pedagogies on culturally responsive
teaching while engaging students in capstone projects.
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This course focuses on the concepts and methods of physics essential to understanding
many crucial properties and behaviors of living systems, with special emphasis on
modern medical practices. Concepts to be considered include: biomechanics, electrical
properties of cells, atomic processes and spectroscopy for medical needs, fluid
mechanics, medical imaging (X—rays, MRI, PET, acoustic imaging), physical optics, and
introductory nuclear medicine. The course stresses both qualitative and quantitative
reasoning skills in the context of body systems.
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Physics in the

Health Sciences

This course examines the physics principles associated with change more generally, and
with growth more specifically, especially as they apply to population growth and urban
congestion. Principles relevant to one- and two-dimensional motion will be applied to
the problem of modeling automobile traffic flow on streets and highways. Thermodynamic
concepts such as conservation of energy and entropy increase in systems are

considered in light of increasing populations with limited resources.
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This course will engage teacher candidates in the study of the physics of alternative
energy sources such as mechanical, heat, wind, sun, and nuclear. The concepts of open
and closed systems, work, energy and power, and the Conservation of Energy, and the
Second Law of Thermodynamics will be used to understand the physical bases for
energy conversions associated with these sources. The advantages and disadvantages
of each source as well as the trends and demands based on population growth will allow
candidates to engage in data-informed debates regarding science, technology,
mathematics, politics, culture, and society. n3lal jalae clyjd
Abd
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Alternative Energy
Sources

This course focuses on foundational topics in classical mechanics, including an
introduction to Lagrangian and Hamiltionian approaches to problems of translational and
rotational statics and dynamics. Applications include stability of structures, chaotic
behavior of nonlinear systems, and energy transfers for extended systems in resonance,
with special emphasis on historical and cultural contributions to scientific and
technological advancements. The course culminates with the coding and operation of
robotic technologies, with a focus on use of robotics in industry, agriculture, and

emergency mitigation.
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In this course, candidates will first construct understanding of fundamental principles in
(a) classical electricity and magnetism, including use of Maxwell’s equations in vacuum
and in matter and (b) quantum physics, and in particular the physics of quantum
devices. These principles are applied in the modeling of generation, propagation, and PHYSICS
reception of electromagnetic waves, as well as the analysis of DC and AC circuits and :ELECTIVE
their role in sensing equipment and energy generation and conversion. a) Physics of
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Technology:

Position, velocity, temperature, pressure, heart rate, brain activity, mechanical strain, and
many other types of data are critical needs for modeling of complex systems ranging
from the human body to climate change to the colonization of other planets. This course
will focus on the physical bases of the sensors designed to collect this critical data, the

mathematical methods used to analyze these data, and the models and visualization

methods needed to understand the data and make informed life /policy decisions based sl e

on them. Additional applications will include the operation of various instrumentation ety Oibiled!

technologies such as oscilloscopes, meters, and other electronics—based sensors. Physics of Sensors:

Teacher candidates will investigate the use of sensors in acquiring earth—-based data, Data and Models
such as GPS for mapping and LIDAR for measuring vegetation height, and analyze
these functionalities for monitoring Egypt’s land area and agricultural activity.
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This is semester 1 of a 2-semester block. The goal of these courses is for physics
teacher candidates to make STEM pumoseful by applying physics knowledge and
practices to solving real-world problems. Research projects may extend over two
semesters of year 4, or may consist of a separate project in each semester. Students . .
. . N Physics 2 Elective:
may choose to work in collaborative teams, conduct individual research and/or
o ) ) . ) ) ) ) Advanced Research
participate in faculty—driven research. Projects will be representative of current issues in . .
in Solving Real

.World Problems

Choose one of the

physics. Each semester culminates in a public presentation of work completed, such as
an oral presentation, a scientific poster, or a multimedia product.
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Turbulence
b) Quantum
Computing and
Unbreakable Codes
c) Acoustics of
Speech and
Hearing: Design of
Hearing Aids and
.Cochlear Implants

In this course STEM physics teacher candidates will access and evaluate verbal, written,
mathematical, diagrammatic, computational, and analogical representations of physics disciplinary
ideas, and communicate such ideas to others using multiple such representations. This course
helps candidates to become more effective communicators by developing their technical skills
gained through practical examples and exercises. Project example activities include (a)
development of physics—related simulations accompanied by written instructional materials that
highlight important ideas illustrated by the simulations, (b) scientific writing for the general public,
and (c) web page development for Physics—related topics taking the needs of specific audiences

into account.
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A) Unifying Concepts in Physics This course reviews the progress of scientific thinking by tracing the

development of fundamental concepts of the physical universe, such as terrestrial and celestial motion

from Aristotle to ibn Rushd to Newton to Einstein; structure of matter from the atomists of antiquity to

contemporary quantum theories; and cosmology from origin stories to multi-messenger astronomy. The

goal of the course is the construction of coherent explanatory narratives to help future teachers develop
their horizon subject matter knowledge.
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B) The Physics of Everyday Things
This course focuses on the physics that makes our modern world so “convenient.” Everything from motion
sensors, touch screens, GPS, how planes stay airbome, fitness trackers, to toasters and much more will be
investigated, allowing students to understand and predict the behavior of these objects based on
fundamental physics principles. This course is ideal for any future physics teacher, because it will allow all
topics covered in a typical physics course to be put into the context of the use of the actual device.
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Physics 1 Elective
Take one of the
sfollowing
a)Unifying Concepts
in Physics
OR
b ) The Physics of
.Everyday Things

This is semester 2 of a 2-semester block. The goal of these courses is for physics teacher candidates to
make STEM purposeful by applying physics knowledge and practices to solving

real-world problems. Research projects may extend over two semesters of year 4, or may consist of a
separate project in each semester. Students may choose to work in collaborative teams, conduct
individual research andor participate in faculty—driven research. Projects will be representative of current
issues in physics. Each semester culminates in a public presentation of work completed, such as an oral
presentation, a scientific poster, or a multimedia product.

Oludliylly (nucighly Lot iy aplalt Jamy slajuall e MRl agdy i 98 Olosdell ol (o Bugl
efioe ) aopliial! el U . a Gt allal! Jaline o e Orlwslaalty Pndibyi-lt A8 saall Godald JMUS o Gdals
Ol 5y dB .ty Juad JE B Jualie £ opdue (o (950 UB gi ¢ Tt (il (e (nranlyd (ubiad sl
B g pudy ) i slidrel dsmyomy SN Gl (S8 ULl g / 9 5358 ey slparly ¢ (dglad (52 2 Jeall
Gl Jie ¢ JaliEaalt Jaall ale LadddT (Sya ulsd Juad JEo 7 ok sl B Pttt LA aosliedt fiad
Badaliel Ladlugll zike gi elall Gualell gi (gsaill e G

olall (S giomall (o L yre 3Smaie

alal £l 8 Vsalall Caslaalt sgkat (et oy

i W19 Dyl AR Jnalalt Oilaglaetly Slibed! ae fodige Jalaty

daady A8Mal) O Oldoriuel) G2 270

aralidealt Y re (me et OLMatlg (AB saall 3oy Syl

Physics 2 Elective
Advanced
Research in
Solving Real World
.Problems
Choose one of the
sfollowing
a) Computational
Physics & Nuclear
Fusion
b) Physics of
Nanomaterials
¢) Theory and
Design of Solar
Cells
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The Application of Organic Chemistry in Public Health and Drugs course will engage students in
the study of the structure and function of naturally occurring and synthetic compounds relevant to
issues of public health. This course will examine the work to tackle diseases, study the
mechanisms of drug action, and describe how combinatorial synthesis can be used to create
large collections of new drugs at lower costs.
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Application of
Organic Chemistry in
Public Health and
Drugs

The Chemistry of Energy Production and Consumption focuses on the study of thermodynamics in
relation to energy and combustion. Students will examine the evolution of technologies in energy
production in response to increases in population, environmental pollution and economic expansion
over time. Further, evaluate data and make a stance on energy sustainability measures over time.
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Chemistry of Energy
Production and
Consumption

Water brings life and growth to all manner of organisms, and consequently its absence brings the
opposite. In the past years, clean water has been the most controversial issue in the world.
Therefore, managing and increasing the sources of clean water is essential. Major ways people
use water, including the concept of water footprint (usage), connection between climate change,
water pollution and water pollution will be discussed.
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The efficient and economic generation, consumption, and conservation of energy is vital to all
elements of Egyptian life. A fundamental knowledge of how chemistry can inform the better
utilization of resources is explored in this course.
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Chemistry in Action:
Alternative Sources of
Energy

Plastics constitute an important component of the range of materials used in society. Plastics are a
group of materials, either synthetic or naturally occurring polymers. Humans have benefited from
the use of polymers which has led to innovative technologies for plastic recycling. This will include
examining the trends in technologies, scientific, economic, and political issues of developing and
using plastics as well as for disposing of waste plastic: incineration, biodegradation, reuse,
recycling, and reduction.

solad) Sgiomalt (o Lidyre (Eoaie  ®
< Smea) Bionig @il 55130 (2 el ¢ Pt Dilyabie 7ok (B ol
A3 ¢ Gualaial S8 (o Ay o L3l L3900 chuaomy
~Omtiaatly (rtelatiel! aa d3Malad 8 (gl afg ¢ andaidt Jige LMY ¢ JnOlud W1 an@tly o5l
53 ¥ J5:89 el y (Yol pally (ko gl £LaidW 2o Urocadd (B 5l

Chemistry
of Polymers and
Plastics

Water and soil is a worldwide environmental issue largely from the increasing concern for the
security of agricultural products and public health. Major sources of these issues are due to heavy
metal contamination as a result of natural processes or anthropogenic activities. Pathways to solve
these problems could remediate from application of innovative physical, chemical, and biological
methods of detection, big data collection and informatics outreach of environmental issues. Some
topics to be considered are: (a) Examine and compare the connection between quality of air, water
and soil to the sources of pollutants and its adverse effects to living organisms, human health and
society. (b) Through this project, students will focus on outdoor air pollution; what it is, what factors
contribute to its formation and the health effects from breathing polluted air. Students will use probes
to collect data and animated maps from the Internet and monitor for the presence of air pollution.
Students are challenged to think critically and creatively about the problems surrounding air pollution.

U3 Tragundl L T A1 (i) ¢ oh9el] Jamgly §obptandt ol (1) 50 WY 8 LIS it e gigo Buks Sali
AN 5 el 33 1 sl ] LT e o (3) ¢ Pty olall Lo 1533 cipionll sl stglt (€)
alall SgToall o Libyas (Emaie o
e dom ety ¢ sl il ALl it
M‘ A uuﬁ.ul:i m‘jé"wbéﬂusaﬁ' ge.l:i
VY=t Sri ] Jl@o‘?’a;\.cg.tuﬂ I PC="V" [PV PN (PR RS |
ol g (e e X1y LN 55t Tl o8 gl

T sl
o2 Suhe Lual 2Oy
¢ slggl (B Siglld Jdas

w1y slelly
Chemistry of Models
and Data: Helping to
Reduce Pollution in
Air, Water and Soil
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Food is one of the few things in life we cannot live without. However, there are dynamic changes
happening around the world in response to situations like soil depletion, food shortages, global
warming and lack of rainfall. Food technologies may specialize, however, the common knowledge in
a combination of chemical, biological and physical sciences is needed.
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Chemistry 1  Y4S1

Elective in Food Science, Technology, and Society. Choose one of the following :

a) Bioengineered foods — Genetically modified food is becoming more and more common in food production with
arguments for and against them. This course will consider various chemical processes underpinning such
bioengineered foods :.

b) Biofuels — Due to climate change challenges associated with the combustion of fossil fuel derivatives, biofuels
are being considered as altematives. This course will explore the chemical processes underpinning biofuels with
a consideration of the challenges underpinning the use of biofuels in light of competition with food production
crops.
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ELECTIVE in FOOD
SCIENCE,
TECHNOLOGY, and
SOCIETY

Choose one of the
following

a) Bioengineered
foods

b) Biofuels

This course teaches students to become more effective writers by developing their technical writing
skills gained through practical examples and exercises. Topics include principles of good writing,
executive summary, research proposal, and the format of a scientific manuscript, peer review and
ethical issues in scientific publication. The course highlights the factors that determine the degree of
technicality of the language and concepts involved. Several topics to consider are: (a) regenerative
medicine and drug delivery, (b) agricultural biotechnology, (c) new innovative air, water and soil
technology, and (d) nano/molecular scale to macro-level models.
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Advanced Research
in Chemistry 1:
Scientific Writing for
Chemical Research
Publications and for
the General
Community
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Recent years have revealed dramatic shifts in climate conditions that have altered the geographic
profile of not only Egypt, but the entire world. As we attempt to reduce and adapt to the effects of
climate change, a strong knowledge of how chemistry impacts and is impacted by climate will be
studied in this course.
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Chemistry 1  Y4S2

Elective of Environmental Chemistry. Choose one of the following:
a) The Chemistry of Climate Change

Students investigate contributors and mitigators of climate change that impact not only Egypt but the entire
world. This course will focus on greenhouse gases and chemical reactions in the atmosphere;

b) The Earth’s Ozone Layer: Chemistry and Impact of Ozone Layer Damage - Students investigate the
Chemistry of ozone, the impact of the ozone hole, and international collaboration to restore ozone. This course
will focus on altematives to CFCs and their potential impacts on the ozone hole.
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ENVIRONMENTAL
CHEMISTRY
ELECTIVE

Choose one of the
following:

a) The Chemistry of
Climate Change

b) The Earth’s
Ozone Layer:
Chemistry and
Impact of Ozone
Layer Damage

The study of STEM with emphasis on education of our students in making STEM purposeful by
applying knowledge and practice to solving real-world problems. Representative current approaches
in research projects may include: (a) regenerative medicine and drug delivery, (b) agricultural
biotechnology, (c) new innovative water and air technology, and (d) nano/molecular scale to macro-

level models.
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Elective Advanced Research in Solving Real World Problems. Choose one of the following
a) Medicinal Chemistry — Chemistry underpins the development and analysis of various medicinal applications
including antibiotics, antiseptics, anaesthesia, antacids, and analgesics. This course will investigate these
applications for everyday examples.
b) Tackling E-waste — There are billions of electronic devices in the world, but limited amounts are recycled
despite containing valuable metals. This course will investigate contemporary challenges for e-waste and
nanotechnology applications.
c) Air and Water Technology Treatment — As challenges obtaining clean water and air increase globally,
technological solutions are being heavily investigated. This course will investigate new innovative water and

air technology
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ELECTIVE:
ADVANCED
CHEMICAL
RESEARCH in
SOLVING REAL
WORLD PROBLEMS
Choose one of the
following:
a) Medicinal
Chemistry
b) Tackling E-waste
c) Air and Water
Technology
Treatment




o udiuid| (2@l STEM i bim et sl 1§ o a1 b Gl it 1§ 0 Gl | ot o0 b ol il | i) i e (¥'4) Bkl

2l pid) QL) 90 9 2ol il oaz poll (6 pSaH HLla Y| pufad Lot Wolall dBID] Lisdie ) pdel! i g2

This course will address basic genetics structures, functions, and implications for public health. Course
emphasis includes the various study of systems of specialized cells within organisms that help them perform the
essential functions of life. The course will review structure and function of genetic information (DNA molecules);

the structure and function of genes, and the formation and work of proteins. The course will examine specific
disease formation and growth as well as the study of the mechanisms of drug action on cells, organisms and
populations.
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Application of Basic

Genetics in Public
Health

This course focuses on the organization for matter and energy flow in organisms, cycles of matter, energy
transfer in ecosystems, and energy in chemical processes. Students are challenged to think critically and
creatively about emerging challenges such as activities where students develop a model to illustrate the role of
photosynthesis and cellular respiration in the cycling of carbon among the biosphere, atmosphere, hydrosphere,
and geosphere.
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Humans depend on the living world for resources and other benefits. However, human activity is also having
adverse impact on biodiversity through overpopulation, overexploitation, habitat destruction, pollution, introduction
to invasive species, and climate change. This course will include the study of current and future biodiversity
dynamics including the study of predicted impact on humans and ecosystems as modeled by the
Intergovemmental Panel on Climate Change (IPCC).
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Biodiversity and
Humans

This course will examine challenges and the development of solution for Egypt to address issues of food, water
and energy scarcity. Focus topics may include: Impacts of poverty, food, and water scarcity on health and
human safety, and the design of solutions to address common problems.
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Life Science
Solutions to Address
Challenges in Food,

Water, and Energy

This course reviews basic concepts of gene expression, regulation, and inheritance of traits. These concepts will
be expanded and explored using particular cases of the adaptation and genetic engineering of agricultural crops
for growth in arid environments and other low water conditions.
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Agriculture and
Adaptation to Arid
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This course will review fundamental principles of natural selection, adaptation and evolution such as factors that
influence evolution and survival (genetic variation due to mutation, competition for resources, and proliferation of
organisms that are better able to survive and reproduce.) Special topics include the study of viruses such as
recent coronaviruses (MERS, SARS, COVID-19) and their epidemiology.
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Natural Selection,
Adaptation, and
Evolution of Viruses
and Human Disease

Advanced Research in Life Science 1 ELECTIVE: Solving Real-World Problems 1

Students will participate in semester—long experimental or theoretical research projects under the supervision of
a biology faculty member. Depending on faculty expertise, research projects will be related to real-world
problems. Research Projects may include:

Food, Land and Society Students will develop and use models to understand and predict agricultural land use
needs, and use their results to make policy suggestions for state—level economic decisions. Projects should
include an analysis of major food challenges to specify qualitative and quantitative criteria and constraints for
solutions that account for societal needs and wants.

Toxicology: The Study of Environmental Chemicals and Disease Students will plan and carry out investigations
to measure natural and human made compounds in the environment and conditions for their matter and energy
flow; students should use their results to make recommendations for human behavior and public health protocol

based on consensus from the scientific literature.

Ecology of Agroecosystems Students use representations to support and revise explanations based on evidence
about factors affecting biodiversity and populations in agricultural systems of different scales. Examples of
representations include determining trends and using graphical comparisons of multiple sets of data collected by
the students.

Biodiversity and the Impact of Climate Change on Ecosystems Students design, evaluate, and refine a solution
for reducing the impacts of human activities on the environment and biodiversity. Examples of human activities
can include urbanization, building dams, and dissemination of invasive species.
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Advanced Research
in Life Science 1
ELECTIVE: Solving
Real-World Problems
in Climate Change.

Choose one of the
following

Research projects
may include;

a) food, land and
society

b) toxicology: the
study of
environmental
chemicals and
disease

c) ecology of
agroecosystems

d) biodiversity and
the impact of climate
change on
ecosystems,
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Interdependent Relationships in Ecosystems. Ecosystems are complex systems that are vulnerable to instability
through factors such as resource depletion, predation, competition and disease. Students will study food web
dynamics, including factors that lead to stable and unstable systems. These factors include both natural and
anthropogenic changes in the environment (e.g., habitat destruction, pollution, introduction of invasive species,
overexploitation, and climate change) that can disrupt an ecosystem and threaten the survival of some species.
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Interdependent

Relationships in
Ecosystems

Medical and scientific professionals have learned to use viruses and other organisms for targeted diagnostic,

therapeutic and/or agricultural applications. Students will study one or more technologies, the biology of their

activity, and their impact on human health. Examples may include: (a) artificial insulin, (b) targeted cancer
treatments, or (c) natural/non—toxic insecticides.
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(a)Targeted Biomedical or Agricultural Technologies Evaluate a biomedical or agricultural solution to a complex
real-world problem, based on scientific knowledge, student-generated sources of evidence, prioritized criteria,
and trade off considerations. The technological solution must account for a range of constraints, including cost,
safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts

b) Elective in Life Science 1C. Gardening with Plant Pharmaceuticals. A number of pharmaceuticals can or may
help in the fight against diseases. Without a basic knowledge of plant structure, function and diversity, there’s
little hope of addressing these problems. This course is a broad exploration of plants, with particular focus on

(1) gardening and care of plants, (2) popular misconceptions about plants and (3) on medicinal benefits of
plants.
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ELECTIVE IN LIFE
SCIENCE

choose one of the
following

a) Targeted
Biomedical or
Agricultural
Technologies

OR

b) Gardening with
Plant
Pharmaceuticals.




ey DLl 90 9 2okt il oaz poll (6 pSaH HLla Y| pufad Lot Wolad| dBID] Lisdie ) pdel! i oo

3aad! @l

The study of STEM and the focus of education of our students is focused on making STEM purposeful by
applying knowledge and practice to solving real-world problems. Representative current approaches in research
projects may include: (a) epidemics, (b) obesity: from cells to society, and (c) the globalization of biomedicine.
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c) Elective in Life Science 1B: Secrets of the Outdoors. In this course, students will explore the biology of living
things in the outdoors around them, with particular focus on gathering and interpreting data from their local
environment. Students will engage in scientific practices by creating an observation journal (and contributing to a
class data set) for what living things are in the world around them. Explorations will include a diversity of animal,
plant, and fungal species found outdoors, including microbes that students plate and monitor using agar plates
at home.

d) Elective in Life Science 1A: Lost in the Desert. An exploration of cellular mechanims, organismal diversity,
and ecosystem dynamics that are specific to arid regions. Students will explore living creatures from across the
globe, but with special focus on Egypt.
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ELECTIVE Research
in Life Science 2:
Solving Real-World
Problems in Health
and Society

Research projects
may include;

a) ecology of
groecosystems

b) biodiversity and
the impact of climate
change on
ecosystems,

OR one of the
following.

c) Secrets of the
Outdoors: The
biology of living
things around us

d) Lost in the Desert:
cellular mechanisms,
organismal diversity,
and ecosystem
dynamics in arid
regions
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This is semester 1 of a 2 semester block. In this course, mathematics students will revisit previous ideas from
Calculus, with additional depth and rigor. The emphasis will be on three facets: (1) the importance of definitions
in mathematics (e.g. formal definition of limit); (2) the importance of proving our fundamental rules and theorems
(e-g. derivative rules); and (3) the extension of previously leared calculus topics from 2D to 3D (e.g.
integration in spherical and cylindrical coordinates). Additional topics may include numerical methods in calculus,
and a deeper study of graphs and visualizations, using the tools of calculus.
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Mathematics:
Extending Calculus
for STEM
Applications 1

This is semester 2 of a 2 semester block. In this course, mathematics students will extend their Calculus
knowledge into more in—depth explorations of Differential equations and Linear Algebra. Linear algebra topics
include matrix operations, eigenvalues and eigenvectors, vector spaces, and Differential Equations topics include
approximation and numerical solutions, basic techniques for solving first and second order DEs, systems of
linear DEs, phase plane analysis, and dynamical behavior. These topics will allow students to explore the
mathematics of population growth in more detail, as they can use differential equations and more sophisticated
modeling techniques to generate various population growth scenarios, and deal with multiple constraints.
Optimization in the context of population growth and urban congestion may further be explored.
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Applications 2
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This is semester 1 of a 2 semester block. This course examines some of the modem challenges of
mathematical modeling, insofar as it is used to support policy making, predict human and environmental
behavior, and support an understanding of the current use of global resources, with applications in economics.
These topics will be studied via modules on probability, counting and combinatorics, matrix modeling, and
related topics. Sample applications include the Input-Output model in economics, and the mathematical
modeling of renewable energy sources and efficiency studies.
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Modeling for
Understanding,
Prediction, and Policy
Making 1

This is semester 1 of a 2 semester block. This course takes an approach to History of Mathematics that allows
students to consider the historical, cultural, and societal motivations for the significant developments of
mathematics. Using an approach that highlights why certain societies developed the mathematics that they did,
when they did, will allow students to understand how societal and cultural need has driven the historical
development of mathematical ideas. Some of the topics explored with this lens will include significant results
from the development of various counting and numeration systems (and their roots in economics), and geometry
(and its historical significance in solving mechanical problems).
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Historical, Cultural,
and Societal Context

for Mathematics 1

This is semester 2 of a 2 semester block. This course takes an approach to History of Mathematics that allows
students to consider the historical, cultural, and societal motivations for the significant developments of
mathematics. Using an approach that highlights why certain societies developed the mathematics that they did,
when they did, will allow students to understand how societal and cultural need has driven the historical
development of mathematical ideas. Some of the topics explored with this lens will include significant
developments from graph theory, combinatorics, and number theory.
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a) Historical,
Cultural, and Societal
Context for
Mathematics 2
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This is semester 2 of a 2 semester block. This course examines some of the modem challenges of
mathematical modeling, insofar as it is used to support policy making, predict human and environmental
behavior, and support an understanding of the current use of global resources, with applications in industry and
agriculture. These topics will be studied via modules on number theory, optimization, game theory, and graph
theory. Sample applications include Data Encryption, Nuclear Deterrence, and algorithmic problems such as the
Traveling Salesman problem.
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Modeling for
Understanding,
Prediction, and Policy
Making 2

This is semester 1 of a 2-semester block. The goal of these courses is for mathematics teacher candidates to
make STEM purposeful by applying mathematics knowledge and practices to solving real-world problems.
Research projects may extend over two semesters of year 4, or may consist of a separate project in each
semester. Students may choose to work in collaborative teams, conduct individual research and/or participate in
faculty—driven research. Projects will be representative of current issues in mathematics. Each semester
culminates in a public presentation of work completed, such as an oral presentation, a scientific poster, or a
multimedia product.
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EMATHEMATICS
ELECTIVE:
advanced Research in
Solving Real World
.Problems

Choose one of the
:following

a) Mathematical
Modeling of Human
Behavior: Economics,
Crowdsourcing, and
Game Theory

b) Computational
Physics, Chemistry,
.Bio, etc

¢) Mathematical
Modeling of
Ecological Niches:
Predator-Prey and
Cooperating Species
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This course will afford students the opportunity to explore the language of mathematics by offering an
infroduction to a wider range of proof techniques than they have seen in previous courses. Proof techniques and
logic will be presented within the contexts of Number Theory, Euclidean geometry, and Real Analysis, and all of
these mathematical topics will be further discussed as they relate to the high school mathematics curriculum.
The course will emphasize writing in the discipline, with an explicit focus on helping students find connections
between these results and the mathematics that they will teach at the high school level.
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Effective
Communication for
Teaching and
Learning in
Mathematics

This course will afford students the opportunity to explore four unifying themes in mathematics: (1) The role of
proof, including additional techniques for proof (e.g. mathematical induction); (2) Axiomatic systems and proving
theorems within them (e.g. using non-standard Axiomatic systems as the basis to develop logically consistent
set of theorems); (3) The role of definitions and how altering definitions, or providing incomplete definitions, can
affect sets of results on which they are based (e.g. Euclidean vs. spherical geometry); and (4) Structures in
mathematics (e.g. a sampler of abstract algebra, and building the real numbers).

Mathematics for Citizens (Quantitative Literacy)

This course provides a broad overview of the mathematical concepts and practices that are essential tools in
navigating life as an informed and contributing citizen. Upon successful completion of this course, students will
be able to choose from a variety of mathematical tools and use common sense and solid reasoning to approach
complex problems in a logical fashion. Subject areas will include such topics as Logical Reasoning, Financial
Mathematics, Communication of Probability, and Statistics in the media, Mathematical Models, mathematics of
Voting, unbreakable codes and data security, and Mathematics in Art & Music.
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MATHEMATICS 1
ELECTIVE

TAKE ONE of the
Following:

a) Unifying Ideas in
Mathematics

b) Mathematics for
Citizens
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This is semester 2 of a 2-semester block. The goal of these courses is for mathematics teacher candidates to
make STEM purposeful by applying mathematics knowledge and practices to solving real-world problems.
Research projects may extend over two semesters of year 4, or may consist of a separate project in each
semester. Students may choose to work in collaborative teams, conduct individual research and/or participate in
faculty—driven research. Projects will be representative of current issues in mathematics. Each semester
culminates in a public presentation of work completed, such as an oral presentation, a scientific poster, or a
multimedia product.
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Mathematics 2 Elective: Advanced Research in Solving Real World Problems 2

Students will participate in semester-long experimental or theoretical research projects under the supervision of
a mathematics faculty member. Depending on faculty expertise, research projects will be related to real-world
problems. Research Projects may include

a) Number Theory and Data Security. Students will perform mathematical research in the use of number
theory to devised encoding schemes that are impregnable to cracking, a necessary feature for data security and
e-finance.

b) Graph theory and Route Optimization. Students will perform applied mathematical research that
utilizes foundations of discrete mathematics and graph theory to investigate the optimization of routes such as
real package delivery routes and virtual intemet paths.

c) Neural Nets and Visual Pattern Recognition: Students will perform applied mathematical research that
investigates the use of neural networks to model specific brain and cognitive functions — especially visual pattemn
recognition - that is critical in the development of certain Artificial Intelligence functionality. Focus will be on
pattern recognition to decipher irrigation patterns in the desert from satellite imagery.
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MATHEMATICS
ELECTIVE:
advanced Research in
Solving Real World
Problems.

Choose one of the
following:

a) Number theory
and unbreakable
codes

b) Graph Theory and
Route Optimization

¢) Neural Net
Computing and
Pattern Recognition
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Investigate the flow of heat in the Earth system, with particular attention to global tectonics and global
climate and the role of convection in each. Develop models for cycling of materials and the evolution
of landscape driven by thermal energy. Explore how changes in thermal budgets may affect those
cycles. Explore alternative energy resources.
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Thermal Energy in the
Earth System

Explore the origin and evolution of Earth materials and the relationship of that evolution to texture,
composition, and global tectonics. Investigate, model, and interpret sequences of rocks to infer
regional geologic history. Explore the relationship of life to Earth materials and the impact of

biological evolution on Earth system evolution
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Earth Material
Cycles and

Evolution

Investigate the movement of water in the Earth system and the interactions of water with Earth
materials. Identify the relevance of weathering, soil development, river systems and engineered
water systems, and sediment transport and deposition, in understanding landscape development,
and addressing Egypt's grand challenges.
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Investigate how active faulting and volcanism drive the evolution of landscape and how landscape
and climate feed back into active tectonics. special attention is paid to peri-Mediterranean
examples such as the Red Sea and Afar area or the Apennine Mountains in Italy
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Neotectonic Systems

Investigate information about the earth system acquired by technological systems. Explore false—
color technology and sensors that see beyond the visible range, to analyze ground cover and
solve problems. Explore how other forms of energy or fields, such as sound, gravity and
electromagnetism, are influenced by the geometry and composition of Earth materials and how
modeling can reveal information about those materials. Special attention is paid to seismic surveys

and ground-penetrating radar.

(2 G a9t Al A 13 (0 Lgde Joand! GSml A1 (351 a3 Jo Ciloglaalt B 5,dalt 128 Sty
G RASYLLENS L Sy ¥ slladll Sl 3pall Bl 2159 Lo gl Al Hladliu 1 5realy oIt i
U2 Y1 Mg (3559 rukigd nsudolideg sgSally radlaxtly Ogall e ¢ 62 Y1 S¥leall g (RBlaY Jlsali 10 s
DI 51309 A Ol gually ol sladblae -315alt S Jo> Oleglas (o addal ol i daill 5oy xSy
-3y
olall Goiomall 5o Ly fSoia @

S9N Eoedlg ¢ aladl el O slgs (AT

rcigall Aite) aly PaliBealt COMESiiel! GBAD Soey

bl N3 ad 9ty ¢ agdomalt Jrcalalt Cibut y 8 1431 (Yloey

193 G Ioligalt OMSaiall Jout (S Ergoms (& poed

a) Seeing Remotely:
Earth System
Information
Acquisition

Investigate science and engineering questions in the spatial domain. Develop fluency in using Geographic
Information Systems to analyze Earth system relationships that have spatial variability. Identify digital
cartographic products that have value for STEM school education.
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Use physical, conceptual, mathematical, and computer models to investigate and describe changes in
shape in Earth materials as a result of deformation. Build and investigate physical models of individual
structures. Integrate deformation on individual structures across mountain belts to reconstruct their
evolution with special attention paid to fault-related folding

a) Modeling Deformation: use physical, conceptual, mathematical, and computer models to investigate and
describe changes in shape in Earth materials as a result of deformation;
b)Modeling Depositional Systems Use physical, conceptual, mathematical, and computer models to investigate
and describe the characteristics and evolution of depositional systems, such as deltas, foreland basins, or rift
basins;
¢)Modeling Landscape Evolution Use physical, conceptual, mathematical, and computer models to investigate
and describe changes in Earth's landscape as a result of neotectonics, climate and other factors.
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Elective in Earth
.Systems Modeling

Choose one of the
sfollowing

a) Modeling
:Deformation

b)Modeling
Depositional Systems

c)Modeling
Landscape Evolution

Investigate selected Earth systems, such as the Nile River delta, the Messinian salt beds, or the
Red Sea layered gabbros (e.g. Jab al Tirf) in greater detail, incorporating sophisticated

models, such as facies series in sedimentary sequences, to understand their development over
time. Emphasis is on deep analysis of a small number of real-world examples
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Investigate the resource flows behind modern technology and evaluate the origin, life cycle, and
consumption rates of construction materials, metals, plastics, fuels, and other materials through an
Earth systems lens. Evaluate conservation, recycling, and other sustainability measures in terms of
resource reserves and resource lifespans. Investigate the Earth system constraints on new
technologies that are often proposed as sustainable alternatives

Elective in Environmental Systems Choose one of the following:

a) Human Sustainability Students investigate the resource flows behind modem technology and evaluate the
origin, life cycle, and consumption rates of construction materials, metals, plastics, fuels, and other materials
through an Earth systems lens;

b) Modeling Climate Students investigate the physics of climate and the functioning of climate models and use
the EAGCM or similar desktop climate model;

¢) Environmental Pollution: Students examine the origin and fate of environmental contaminants in surface

water, soils, groundwater, and air.
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Elective in
Environmental
Systems
Choose one of the
following:

a) Human
Sustainability
b) Modeling Climate
c)Environmental
Pollution:

The study of STEM and the educatin of our students is focused on making STEM purposeful by
applying knowledge and practice to solving real-world problems. Representative current approaches in
research projects may include: (a) climate change remediation (b) geo-microbiology and applications
to agriculture and pollution remediation or (c) natural disaster prediction and warning systems. Projects
will be representative of current issues in Earth system science. Each semester culminates in a public
presentation of work completed, such as an oral presentation, a scientific poster, or a multimedia
product.

Elective Research in Earth Systems Choose one of the following:

a) Advanced Research in Neotectonics: students conduct individual or team research to solve problems in
seismology and earthquake risk;

b) Advanced Research in Petrology: students conduct individual or team research to solve problems in petrology
of igneous, metamorphic, or sedimentary rocks;

c) Advanced Research in Renewable Energy: students conduct individual or team research to solve
problems in renewable energy using Earth systems reseources.
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Elective Research in
Earth Systems
Choose one of the
following:

a) Advanced
Research in
Neotectonics
b) Advanced
Research in
Petrology
c) Advanced
Research in
Renewable Energy
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