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Exploring Science



BY AMANDA LEFF RITCHIE
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SENIOR SCHOOL 

SCIENCE PROGRAM

Changing the Way 
Students Think 
About TheirWorld



“One place where this environment 
of supportive collaboration has begun 
to show itself is that teachers within 
the department are sitting in on one 
another’s classes,” says Wagler. 

Head of Senior School Kate Vavpetic 
says that since Wagler became Science 
Department chair, the school has 
implemented a variety of pedagogical 
best practices.

“The pedagogical methods vary from 
course to course, depending on the 
content and style of the teacher,” says 
Vavpetic. “Everyone uses primarily an 
inquiry-based approach that requires 
students to ask ‘Why?’ or ‘How?’”

“The days of ‘stand and deliver’ 
teaching have passed us. We try to be as 
student-centered as possible,” says Wagler.

At the Senior School, students 
typically encounter a new concept 
through experimentation in a lab-based 
setting and then use their current 

Wagler says some students struggle 
when they come to the Senior School with 
the belief that science should be taught 
through reading, lectures, experiments 
and tests. 

“They can be frustrated, because we 
often don’t tell them the right answer,” 
he says. “In science, there’s not always a 
right answer.”

The mission of the science faculty 
includes a strong focus on facilitating 
collaboration within the sub-disciplines - 
physics, chemistry and biology. 
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“It wasn’t until I started taking SSA’s 
discussion-based science classes that I 
could really see myself studying science 
in the future,” she says. “I’m a talker, and 
I love to write, so lab reports and group 
investigation made SSA science more 
appealing than science classes elsewhere.”

The experience Wyeth describes is 
reflective of Derek Nussbaum Wagler’s 
vision for strengthening the Senior 
School science program. Wagler has 
been chair of the Science Department 
since 2012.

Graduating senior Hayley Wyeth has 
always enjoyed learning science, but it 
wasn’t until she began attending Shady 
Side Academy her sophomore year that 
she saw a future in science for herself.



“When done 
properly, students leave 

the class with an enduring 
understanding of science,” 

says Wagler. “This process has 
our students behaving more like 

scientists instead of students of the 
history of science.” 
To keep up with the interests 

of students, a rotation of interesting 
electives is offered. For example, this 
year, a one-term elective titled Research 
and Study of the Amazon Rainforest was 
added. The curriculum prepared students 
for a summer expedition to the Amazon.

Next year, the physics courses will 
be reorganized – offering two different 
sections of the ninth grade Introduction 
to Physics class based on math skills. 
“These two courses will cover the 
same concepts but allow students 
with differing math skills to have the 
appropriately challenging experience,” 
says Wagler.

“This process has 

our students behaving 

more like scientists instead 

of behaving like students of the 

history of science.”
– Derek Nussbaum Wagler

Senior School Science Department Chair

The Advanced Topics in Physics 
course also will be modified next year 
to allow greater in-depth coverage of 
modern physics. In addition, a new 
calculus-based Physics II course will be 
offered in addition to the algebra-based 
Physics II course. 

The changes in teaching methods 
and expanded course offerings stem 
from SSA’s strategic vision, which was 
developed based on feedback from 
students, parents, faculty and alumni. 
In addition, a subcommittee evaluated 
science programming Academy-wide 
and benchmarked SSA’s program against 
peer and aspirational schools. 

As a result, during the 2012-2013 
academic year, the Senior School 
implemented a schedule change that 
added a second double lab period for 
science per eight-day-cycle, increasing 
instructional minutes from 345 to 425 
minutes per cycle.

“The philosophy of the Science 
Department then – and now – was 
that students need to be spending time 
acting like scientists by working in the 
laboratory setting as much as possible,” 
says Wagler. 

“The schedule change allowed us 
to continue to stick to our laboratory/
inquiry-based approach while still 
covering more content.” 

understanding of the world to explain 
their data. 

“Students work in small groups to solve 
problems and then present their findings 
to the class,” says Vavpetic. “Each student 
has an opportunity to speak to his/her 
peers, so our students are practicing public 
speaking and presentation skills in class. 
The students enjoy the mix of inquiry, 
hands-on lab work, mini-lectures and 
presentations, discussions and small group 
or pair work.”

When learning science, students 
need to have their misconceptions 
challenged and disrupted through 
personal experiences, says Wagler. 
Forcing students to explain something 
that contradicts their views of how the 
world works, refines their understanding 
and integrates what they’ve learned into a 
new way of thinking. 
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It’s only natural that as technology advances, science facilities have the 
tendency to become outdated. Middle School Head Amy Nixon says the 
school’s current needs for science facility upgrades are much-needed. “Our 
Form II lab has not changed since the 1970s, and needless to say, much has 
changed in the teaching of science since then.”

“STEM education continues to move ahead at a rapid pace, and our facilities need 
to catch up with our methods and pedagogy,” Nixon says. “Facilities can support great 
teaching, which we already have, and allow the students and faculty to move ahead more 
confidently and efficiently.” 

Thanks to a generous gift from past parents and grandparents Sharon and Jim Rohr, two 
Middle School science labs are getting a much-needed makeover this summer. “Sharon and I  
are pleased to support this important science initiative at Shady Side Academy,” said Jim Rohr.  
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There are many ways for students 
to be involved in science outside of the 
classroom too. One example is the SSA 
Farm, an Academy-wide initiative with 
garden plots at each campus that provides 
students with practical, hands-on learning 
experiences. Senior School students can 
choose to work on the farm for their 
athletics option, earning academic credit 
while nourishing their community with 
sustainably grown produce. 

Wyeth has taken advantage of many 
opportunities to be involved in the 
sciences beyond the classroom walls. 

“When I figured out that I wanted 
to pursue science outside the classroom, 
there was a huge range of opportunities,” 
she says.

Wyeth not only worked on the SSA 
Farm, she served as a student associate 
of the Science Department and traveled 
to the Amazon Rainforest to study 

tropical ecology. This fall, she will attend 
Harvard University to study science or 
engineering. 

“I feel fully prepared to take on 
science at the next level,” she says. 

Major Improvements 
to Science Facilities 
Planned at All  
Three Campuses
BY AMANDA LEFF RITCHIE

“This process has 

our students behaving 

more like scientists instead 

of behaving like students of the 

history of science.”
– Derek Nussbaum Wagler

Senior School Science Department Chair



“The flexible design 
of the sixth grade 
science lab will 
support the shift to 
a more interactive, 
collaborative and 
project-oriented 
approach to teaching 
science,” he says. 

“These new facilities will 
allow our students to really feel 
like scientists and engineers, and 
give them the great start in their 
academic careers necessary to move 
ahead into the Senior School with a love 
and appreciation of scientific inquiry and 
science in general,” says Nixon. 

At the Junior School, renovations 
tentatively slated for the summer of 
2015 will bring the science facilities 
into the future and allow for greater 
flexibility as well. 

“We have a responsibility to expose 
our students to the best science 
experiences available now, and plan for 
an unforeseen future,” says Junior School 

science teacher Jeff McCarroll. 
The new facilities will include lab 

tables that can be moved, paired 
or even removed if a larger open 

space is needed. In addition, 
preliminary plans include  

a green house lab, an  
eco-system lab and a 

robotics room.
Ellen McConnell, 

head of the Junior 
School, says the 
science program 

is already incredibly 
dynamic, no matter 

what the space looks 
like. “It’s just time to 

make our facility match that 
dynamism,” she says.

“We look forward to our grand-
children learning in the new Middle 
School labs this fall.”

The upgrades include the replacement 
of stationary tables in the sixth grade 
lab with moveable tables and chairs. 
Lab stations in the Form II lab will 
be replaced with new stations that 
feature gas, sinks, electrical outlets and 
storage spaces. 

“We need to streamline the spaces 
of both labs, update the equipment and 
provide more storage for things like the 
robotics equipment, ongoing experiments 
and Science Olympiad work,” says 
Nixon. “We also need to have spaces for 
tablets and computers, so that students 
can record data as they work, as well 
as more flexible spaces for the different 
kinds of experiments.” 

Matthew Brunner, sixth grade earth 
science teacher and coach of the robotics 
and rocketry team, agrees with Nixon 
about the importance of a hands-on 
experimental approach in the sciences.
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“With our Junior School farm 
getting more established, it will be 
amazing to have the opportunity to 
grow year-round,” says McCarroll. 
“I envision the students growing 
hydroponic fruits and vegetables and 
then eating them at lunch.” 

At the Senior School, through the 
generosity of a number of significant 
donors, the Hillman Center for 
Performing Arts was built 10 years ago, 
transforming arts programming and 
becoming a community asset. 

President Tom Cangiano hopes that 
a new science and technology center will 
have a similar transformative effect on 
science and technology programming 
at SSA. A new science facility at the 
Senior School will address a shortage of 
classrooms, outdated open-concept labs, 
and a need for greater flexibility.

“We want to make sure that all lab/
classroom space is as flexible as it can 
possibly be as the teaching of science 
continues to evolve,” Cangiano says.



Science Department Chair Derek 
Nussbaum Wagler would also like 

the new facility to provide space 
for students to do independent 
research, the opportunity for which 

is currently limited. “My hope is that 
the new facility will allow our students 

to work on unique, ongoing scientific 
research on campus,” he says.
Cangiano says consideration is  

also being given to programming that doesn’t 
currently have dedicated space, such as applied 

sciences, robotics and Science Olympiad.
SSA is currently working with two architecture 

firms to identify space and facility needs and site 
locations. The new facility will be as “green” as possible, 

which may have some bearing on its location.
“We’d like the new science and technology center to 

be designed in such a way that it exerts a magnetic pull on 
students and faculty,” says Cangiano. 

“The science and technology center should be a welcoming, 
inviting space with room for students to gather in small study 
groups, meet with teachers, socialize and relax,” says Kate 
Vavpetic, head of the Senior School. 

A timeline for the construction of the new facility is not 
yet in place. 

“We’d like to begin as soon as we possibly can, but we’ll 
need to raise the money for the project first,” says Cangiano. 
“We should have a good estimate of project costs this summer, 
and then we’ll be approaching people and institutions to see if 
there is interest in funding a portion of the project.”

“We’d like the 

new science and 

technology center to be 

designed in such a way 

that it exerts a magnetic pull 

on students and faculty.” 

– Tom Cangiano
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Science Olympiad: Fostering 
a passion for science through 
teamwork and competition 
BY AMANDA LEFF RITCHIE

In the world of Science Olympiad, Shady Side Academy Middle 
School is a dynasty — earning the title of state champions for 
three straight years, and five times in the past 11 years. The team 
has advanced to nationals nine times in the past 12 years. While 
trophies and medals are nice, it’s the new friendships, rising self-
confidence and satisfaction of being immersed in a subject they 
truly love that stands out to the team.

Science Olympiad is a national program that promotes improving 
the quality of K-12 science education by emphasizing problem 
solving and hands-on, minds-on constructivist learning practices. 

So how did SSA become reigning champions in this highly 
respected national competition? Science teachers John Matia and 
Bonnie Maxwell, along with former teacher Chris Erler, started the 
Science Olympiad team, or “SciOly,” at the Middle School 17 years 
ago. The team completes in SciOly Division B (grades 6-9).

The program has come a long way since its humble beginnings 
in 1997, when neither the coaches nor the students knew much 
about the competition. Since then, they learn more each year 
about what it means to be a successful team, and pass that 
wisdom down to each year’s new crop of students. 

The team’s success can also be attributed to the dedication 
of its members. The team practices from 9 a.m. to 4 p.m. every 
Saturday from September until May, on Tuesdays, Thursdays and 
Saturdays during winter and spring breaks, and for one period a 
day during the winter term. 

Adam Bozzone, a seventh grade student who has been on the 
team for two years, enjoys the team’s camaraderie. 

“I like that you meet people who you might not have met 
otherwise, and people often make friends they might not have 
made otherwise. Science Olympiad is a family in a way.”

While the teammates form close bonds, one constant in SciOly 
is change. Each year brings a new mix of students with different 
interests. 

“If we are lucky enough to have some returning veterans and 
the events have not changed too drastically, then we can have 
some consistency in performance,” says Maxwell. “But more often 
than not, the kids and the events do change, so we have to find 
kids that match up well with the different events. Fortunately, they 
tend to gravitate to their own interests. Some are stronger math 
students while others like to build things, and others may favor the 
biological sciences.”

Participation in the Science Olympiad program exposes students 
to far more science and math topics than they could ever get in 
any middle school curriculum. 

“As one example, an event called ‘The Sounds of Music,’ 
requires students to build two musical instruments, tune and 
play a duet,” says Maxwell. “They are also required to be able to 
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