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In the biotechnology pathway, students learned the
lab safety rules to avoid any accidents from happening
in the lab room, how to do inventory for lab materials
to learn the role of maintaining the supply chain in a
lab and how to interact and work with others in the
lab, an important soft skill in any career.  

In addition, students were taught the basics on how to
utilize micropipettes (which are tools that hold
different volumes of liquid) for our labs. These are used
to collect and transfer an amount of liquid (it's
essential to know how to use one in a lab setting).
Students learned which micropipette to use to transfer
the amount of liquid they need and practiced
pipetting different liquids for both accuracy and
precision. Students also learned about critical skills
needed for biotechnology careers, like cGMP, which is
required in many industry fields.

p2

p5

BIOTECHNOLOGY LEARNING UPDATE

WHAT'S NEW?
Biotechnology

Biomedical Science

Computer Science

p1

Engineering

Data Sciencep3

p6

Q 1  2 0 2 1  E D I T I O N

of Science Pathways

TABLE OF CONTENTS



In Introduction to Computer Science, our
introductory computer science class covers a
lot of ground to get our students prepared for
a career in the field. So far this year we have
covered the concepts of computer hardware,
pragmatic problem solving, computer vs.
human intelligence, algorithm creation, and
more! Students are now starting to dip into
the concepts of coding. We are using Scratch
as our programming environment. We are
having fun experimenting with the topics of
loops, conditionals, and animations.

chlorophyll from spinach and separated the
chemical components. We have more extraction
and separation labs planned in the future -
caffeine from coffee and fat from peanuts.
Students are learning to name and draw the
chemical structure of alkanes. 

In Genetic Engineering, students reviewed how
to handle micropipettes because they are
important pieces in a laboratory as they test our
pipetting skills for accuracy. Students also did a
lab on DNA Isolation to visualize DNA and to
store DNA. Students also learned how to develop
standard operating procedures for lab protocols
and setup new pieces of equipment, including
our rotary evaporator and spectrophotometer.
They worked on measuring the concentration of
unknown samples and comparing them to
known samples. Additionally, students are
working on isolating plasmid DNA, running gel
electrophoresis and staining their final products.
They also began delving into research articles
and practicing presentation skills that they will
build on for later projects.

BIOTECHNOLOGY
CONTINUED

In Organic and
Biochemistry (third
year in the pathway),
we reviewed
important concepts
from General
Chemistry that will
carry over throughout
the remainder of the
year. We completed
our first Organic
chemistry lab where
we extracted
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COMPUTER SCIENCE
LEARNING  UPDATE

In PLTW: Cybersecurity, students are
introduced to the tools and concepts of
cybersecurity and the class encourages
students to create solutions that allow people
to share computing resources while
protecting privacy. Some of the concepts
addressed so far include: protecting personal
computers, examining password cracking
algorithms, and learning how to address
email and social media risks. We look forward
to soon expanding our knowledge about
firewalls, file management and how to
properly secure our browsers. Cybersecurity is
a rapidly expanding field and we will be
having many interesting conversations in our
classroom about where technology is
heading!



In AP Computer Science Principles/CSP,
students have researched information about

careers in Computer Science and their impact
on the world around us. They were then

introduced to the basics of writing programs,
and more importantly why we write programs.
During these discussions, we talked about the

concepts of computing, abstraction, and
conversions of numbers written in bases 2, 10,

and 16. We then started focused on the structure
of writing a program; starting with variables,

iteration, and selection statements. Using these
concepts, the students are now working on
implementing fundamental algorithms to

process lists in the Scratch language. However,
soon the students will be transitioning these

programming concepts to working in the text
based language of Python. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Girls Who Code has begun their year with a
dynamic and creative group of members and
leaders. 

We have been working hard establishing
connections and building a sense of
belonging, while showing our members what
a huge role computer science plays in our
lives and how much fun it can be. 
Our members have already begun learning
how to code in Python and have learned
about influential women in the computer
science field. 

We look forward to hosting Hour of Code
sessions during the week of December 6th-
12th and encourage all who are interested to
join us!

Introduction to Data Science is off to a great
start. We have 22 enthusiastic freshman
enrolled this year. We started with an
introduction to how we use data in the world
and all the ways that data is gathered about
us and and our actions. Students kept a 24
hour log of any activities that tracked data
about their virtual selves and took a deeper
look at some Terms of Service agreements. 
As we began our study of the Data Cycle, the
process within which data scientists identify,
design, analyze, and learn using big data.
Students learned how to formulate statistical
questions and have begun to learn how to
create visualizations. We applied these skills
to our first participatory survey...
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In AP Computer Science A/CSA, students have
been going through the basics of object

oriented programming, in Java. So far they
have learned about escape sequences, console

output, declaring and assigning variables,
primitive data types, user input using Scanner,

performing math calculations, methods,
constructors, class mutators/accessors,

instance variables, instantiating classes, and
calling static/non-static class methods. The
students are now moving into the basics of

working with String objects in Java.
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COMPUTER SCIENCE
CONTINUED

DATA SCIENCE
LEARNING  UPDATE



DATA SCIENCE
CONTINUED

In AP Computer Science Principles, students
are learning about Digital information. This
series of lessons explores the technical
challenges and questions that arise from the
need to represent digital information in
computers. Students learn how complex
information like numbers, text, images, and
sound are represented in text, how
compression works, and the broader social
impacts of digitizing the world's information.

On October 15, we participated in a live
webinar about Data Literacy and Education
organized by the US Department of
Education. We heard from the Deputy
Secretary of Education Cindy Marten,
entrepreneurs and educators that have
created great curricula for integrating data
science into K-12 education. In fact, Suyen
Machado, co-author of our IDS course, was
one of the speakers! Students learned about
the importance and relevance of data science
in today’s world and that PASE is already way
ahead of the curve with our pathway
coursework and activities! We also gained
some great resources to help enhance this
course and others at PASE!. Look out for an
exciting new announcement next quarter!

For about 10 days, students used the IDS app
on their phone or its website to log information
every time they grab a snack. Students also
brought in some of their snack labels to create
one of our first data visualizations, a tangible
histogram and discussed the benefits and
drawbacks of such a display. Students will be
analyzing this data during our first project.
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The Future Business Leaders of America are
excited to have so many new members in
attendance now that we’ve returned back to
the classroom! This month, students will be
logging on virtually to attend the State Fall
Leadership Conference November 8 - 12th.
This is an exciting opportunity for members to
hear from guest speakers and learn more
about FBLA competitions and events. We
can’t wait to hear about all the information
that they are able to gather and share as we
set our goals for this school year!



In Principles of Biomedical Science, our first
course in our biomedical science and lab
sciences pathway is off to a strong start.
Students enthusiastically re-entered our
classrooms and began the Anna Garcia case.
The first unit of this course investigates the
death of Anna Garcia. In the picture, students
are using their observation, math and
communication skills to accurately draw the
Anna Garcia crime scene. Classes have also
examined lie detector tests by learning about
the body’s responses to stress. Specifically,
students analyzed heart rate and respiratory
rate in order to determine if a suspect was
lying. We are all excited to find out what
happened to Anna Garcia.

This year in Biomedical Science we are off to
a strong start! Our first HOSA meeting of the
school year had over 60 members. The
student executive board conducted a
meeting that has many students excited to
join. The executive board members have the
opportunity to attend the Fall leadership
conference in November. This conference
welcomes students to listen to guest
speakers, network with fellow members,
engage in workshops, and gain leadership
skills. We also plan to continue our
mentorship program with medical students
from Hackensack Meridian Health. The
medical students are eager meet with the
students again and have recruited many
other first year medical students to join. The
founding medical student members have
created a club at their university in order to
sustain this partnership.  

P A S S A I C  A C A D E M Y  F O R  S C I E N C E  A N D  E N G I N E E R I N G  P A T H W A Y  P U L S E

Q1 2021 EDITION PAGE | 05

BIOMEDICAL SCIENCE 
LEARNING  UPDATE

In Human Anatomy Honors, students worked
on the Anatomage table to identify and
observe different tissues,organs and systems.
Students are now able to identify and
differentiate different human organs and
systems. Students are becoming proficient at
handling microscopes and using proper
magnification to find cells of different tissues.
Students re looking forward to learn more
about the human body, and doing more labs
wth the Anatomage labs on the Anatomage
table and both virtual and lab dissections

In the Biomedical Innovations class,
students researched local emergency rooms
and identified current issues that plagues the
emergency rooms, they identified possible
solutions and created models to fix the issues
identified and presented their solutions as
posters. Currently, they are working on
carrying out research, how to plan for
research, how to collect data and will be
conducting a research on the human
physiology...



In Principles of Engineering, students have
learned about mechanisms. We calculated the
mechanical advantages for levers, inclined
planes, pulleys, wedges, screws, and wheel &
axle systems. Students learned that not all the
energy that is input into a machine gets
transformed into motion. Our class also
reviewed energy transfer in rotational systems.
We explored gears, pulley drives / belts, and
sprocket / chain systems. Students also built
compound machines with the goal of
maximizing the mechanical advantage.

In Aerospace Engineering, students have been
learning the Basics of Aerodynamics. We
analyzed the four forces acting on aircraft in
flight: Weight, Lift, Thrust, and Drag, and
discussed the four methods in which lift is
generated: Bernoulli, Coanda, Circulation, and
Deflection. Students recently completed a
project where they were required to design and
build several paper airplanes to complete a
series of challenges, such as performing an
acrobatic trick like a barrel roll. Next, we will be
learning how to design and 3D print Airfoils so
that we can test them in our wind tunnel,
measure lift and drag, and calculate the
Coefficient of Lift.  

Our biggest challenge was getting getting a
chance to officially visit an emergency room to
test out our solutions. Students would like to
have a chance to interact with an actual
emergency room to better understand how
their solutions will impact the running of the
hospital.
If you’re interested interested in checking the
students posters (like the one’s on the right)
follow one of the QR codes below.

BIOMEDICAL SCIENCE
CONTINUED
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ENGINEERING
LEARNING  UPDATE



THANK YOU 
 
 
 
 
 

STUDENTS, STAFF,
AND COMMUNITY!

 In Unmanned Aircraft Systems, students
have learned about control surfaces,
different types of aircraft configurations,
and the elements that affect aircraft
performance. In aerodynamics, students
explored the different forces that affect an
airplane. One particular useful concept is
the exploration of how lift is generated. We
visited Bernoulli’s principle and students
learned how differences in airspeed
produce differences in pressure. Students
also explored how the different control
surfaces in a plane affect the stability of
flight. 
 On Module 3, students learned about
weather, since it directly effects flight
performance and is a major consideration
when assessing the risk of a mission.
Students learned of the forces involved in
making wind flow, weather fronts, density
altitude, and breeze circulation patterns.
Finally, we learned how to decode METAR
and TAF reports, which are automated
weather reports put out by NOAA’s Aviation
Weather Center.

ENGINEERING
CONTINUED

P A S S A I C  A C A D E M Y  F O R  S C I E N C E  A N D  E N G I N E E R I N G  P A T H W A Y  P U L S E

Q1 2021 EDITION PAGE | 07

 In CTSO SHPE/TSA, we were very excited to
meet in person again! In our first meetings, we
have engaged our members in a paper building
design competition, and an Hour of Code
activity. We have reached out to our SHPE
college partners at NJIT so that they can visit us
and speak to our students about careers in
engineering and their college life experience.
We are also on the works for college visits and
in the planning rounds for TSA competitions.


