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UHS began to address this evolution in 
the ’90s, integrating biology and chemistry 
courses, and then breaking biology up into 
two semester-long classes, with a year of 
chemistry taught in between. At the time, 
many faculty members felt that the curric-
ular revision could have gone even further; 
however, there was no department-wide 
consensus on how to do so. But the dis-
cussion continued, which UHS Science 
Department Head Chrissy Jacobs saw as a 
positive: “Revisions are good for the depart-
ment—they remind us that we should be 
constantly re-examining and reconsidering 
our curriculum and how we teach. And 
now, we appreciate the fact that in order to 
understand biology, you need to understand 
chemistry… and to understand chemistry, 
you need a deep understanding of physics.” 
Byron agrees: “The physics-chemistry- 
biology narrative is a better narrative. With 
physics as a foundational course, you start 
with a hands-on approach and introduce 
fundamental concepts, such as force and en-
ergy. As the central course, chemistry allows 
us to understand matter and the chemical 
reactions that make the world interesting. 
As the capstone course, biology allows us 
to apply all of these ideas to understanding 
the complex phenomenon of life.” Though 
this made the most sense from a pedagogi-
cal standpoint, from a logistical standpoint, 
changing the science sequence at UHS had 
the potential to result in serious upheaval. 

From the outset, the department had the 
full support of then newly arrived Head 
of School Julia Russell Eells and Dean of 
Faculty and Assistant Head of School Nasif 
Iskander, himself the teacher of University’s 
astronomy elective. Preparing for the curric-
ular shift meant that the science faculty had 
to come to a greater understanding of what 
and how their colleagues teach, with more 
time set aside for discussion and visiting one 
another’s classes in order to gain greater fa-
miliarity with the variety of science offerings 
at UHS. The department also made two new 
hires in the Fall of 2015 in preparation for the 
changes ahead: Jen Look, who most recently 
taught chemistry at Mercer University in 
Georgia, and Luke Probst, who is, literally, 
an astrophysicist. This year, Luke joined 
the math department, with the intention 
of switching over to physics in the 2016–17 
school year in order to help cover the many 
sections of both ninth-grade and junior/sen-
ior physics that will be offered as we begin 
our sequencing transition.

A “physics design group” was also initiated, 
and has now been meeting for well over a 
year to create a new ninth-grade physics 
course in time for the arrival of the Class of 
2020. The group consulted with a representa-
tive from the Exploratorium and peer schools 
who have already implemented curricular 
sequence changes, such as the Menlo and 
Nueva Schools. Now, with the majority of 
the planning and preparation behind them, 

the department feels confident in moving 
forward this fall. “It’s been such a meaning-
ful professional experience for me to watch 
the department go through this together,” 
says Chrissy. “The degree to which we’ve 
been able to learn from each other and truly 
collaborate, coming up with something bet-
ter than anyone would’ve on their own, has 
been so exciting.”

During the transition years, when ninth-
grade and junior and senior students will be 
taking physics, some science faculty will be 
temporarily under-utilized. But the school 
is using what could be a stumbling block as 
an opportunity, with non-physics teachers 
who have traditionally taught ninth- and 
tenth-grade biology and chemistry on board 
to act as resources and collaborators for their 
physics-teaching colleagues. Additionally, 
non-physics teaching faculty with a lighter 
courseload next year will embark upon both 
curricular and professional development 
projects that will benefit the science depart-
ment—and our students—as a whole. 

What has become clear to everyone involved, 
is that the development of a ninth-grade 
physics course at UHS will result in some ex-
citing changes to the science curriculum. For 
example, one feature of the newly designed 
course is that each unit will culminate in a 
project and students will have a wealth of 
options in regards to the kind of project they 
will do, allowing for significant enrichment 
opportunities. “It was important for us to 

It used to be that biology was the first science course taught to adolescents in the United States, as most 
students weren’t expected to continue their education beyond the ninth grade and they needed an under-
standing of the natural world to help out on the family farm, explains Byron Philhour, a physics instructor 
at UHS. At that time, biology was largely an organismic science, focused on animal and plant life; fast- 
forward to today, and modern biology is a wholly different field that is now grounded in—and demands  
a comprehensive understanding of—chemistry. 

“ With physics as a foundational course, you  
start with a hands-on approach and introduce  
fundamental concepts, such as force and energy.”

– Byron Philhour, Physics Instructor and Member of the Physics Design Group 
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examine the different ways we could struc-
ture and scaffold projects so that our ninth- 
graders will be empowered to make strategic 
decisions that are best for their individual 
learning,” notes Chrissy. Additionally, the 
course will have a significant historical 
context, with students learning about the 
development of scientific ideas beginning in 
Mesopotamia and Western versus Non-West-
ern science. The science faculty is eager to 
collaborate with their history counterparts 
in order to discover ways in which their two 
disciplines can intersect. “Science is a human 
endeavor that is about society, not just facts—
this is a throughline that we hope will trans-
form how the kids think about their biology 
and chemistry classes, as well,” Chrissy 
explains. “The type of teaching that will hap-
pen with this new curriculum is very much 

A Word from 
Our Experts 
Byron Philhour on how the 
field of biology has changed: 

“The 21st century has seen an explo-

sion in the field of biology—there is 
too much to teach in a single year, let 

alone ninth grade. Some people like to 
say the 21st century is to biology as 

the 20th century was to physics.”

Jen Look on why physics  
provides such a strong foundation 
for the other sciences: 

“Physics is about understanding the 
rules that govern the universe. Chem-

istry is about applying these rules to 

the matter that makes up everything 
we can see, and biology is about 
applying them to living systems. By 
learning the underlying principles 
first, we can gain a better apprecia-

tion of why the phenomena we see  

in other sciences actually occur.”

Luke Probst on why hands-on 
learning is important: 

“We are following in the footsteps of 

some recent physics-teaching pioneers, 

who have focused physics away from 
abstract math and onto more quali-
tative and experiment-based learning. 
This is more accessible to young phys-

ics students, and it will build strong 
and new intuitions for understanding 
how things work. “ 

experimentally-based and hands-on—being 
able to see science happen is crucial to deep-
er understanding of the concepts we teach.” 
Luke is excited about the possibilities that 
this experimental learning will provide our 
students: “I have been very impressed by  
the students here, and I’m excited to help 
open up a deeper understanding of the 
world around us. I have found UHS students 
to be very curious, and that is one of the most 
important qualities to have as a scientist.”
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