
www.penncharter.com

Students are farming fish and growing greens in an 
exciting aquaponics project that is retooling the science 
curriculum in seventh grade. 

 SUSTAINABILITYSCIENCE

STRATEGIC VISION



The tilapia fingerlings – 50 of them, 
supposedly all males – arrived in late 
October, signaling the start of seventh 
grade’s venture into aquaponics and 
sustainable food production.

The students measured the fish (they 
averaged just four centimeters, about 
1.5 inches) and learned to calculate how 
much food to drop into the 110-gallon 
tank each day. They planted lettuce and 

basil seeds and set the plant trays into 
hydroponic beds connected to the tank. 
And they began to learn about the cycle 
of life.

“At first, the kids couldn’t understand 
how the 50 tilapia were going to help 
the lettuce,” said Middle School science 
teacher Jeff Humble. “But then we talked 
about fish waste and how bacteria breaks 
down the waste and how the plant roots 

absorb that nutrient-rich water. They 
began to make the connection.”

By the time students harvested their 
first crop of lettuce they were hooked on 
this unique way of learning science.  

And, what they were learning was 
taking them far beyond any science 
textbook. Their little farm system reflects 
efforts globally to improve nutrition in 
poor communities – including tilapia 
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The original tilapia were not all males, as 
promised, and the fish soon began to 
reproduce. The offspring, shown here, 
swim in a separate tank where it is 
possible  to observe their markings and 
their growth.



farming initiatives pioneered by William 
N. Mebane IV OPC ’76 that are generating 
thousands of pounds of protein for 
children in Haiti. 

“It really opens my eyes to feeding 
families in less developed countries,” said 
seventh grader Anastasia Lewis. “With the 
right tools and the right supplies, here’s 
another possibility for helping people 
survive.”

Indeed, the biology is simple, 
the techniques used in sustainable 
food production are doable, and the 
implementation is life-changing.

For Humble and fellow science 
teacher Kevin Berkoff, work on the 
project started late last summer, when 
a pallet arrived on campus stacked with 
200-plus pieces of PVC piping, two plant 
beds, water pump, fish net, the tank for 

the fish and more. The teachers set about 
putting the system together at the back 
of the science classroom they share. 

It was a matter of trial and error, 
sweat equity — and water on the floor, 
an issue resolved with a “pond liner.” 
By the time the fish were delivered, the 
students were back at school and primed 
for their responsibilities. There was lots 
to do.

“It’s hands-on working with fish, 
hands-on working with plants. They’re 
doing water testing almost every day. 
They have to figure out how much 
to feed the fish every day to ensure 
maximum sustained growth until May,” 
Berkoff said.

“They love it because it’s something 
new, something different. And we can 
always tie it into the curriculum. We talk 

about respiration and photosynthesis 
and how each ties into the system we 
have.”

The water flows from the fish barrel 
through filter tanks to the plant beds and 
then back through tubes to the barrel. 
Basically, it’s a method of converting 
metabolic waste (“good” bacteria, the 
teachers explain) into food.

Seventh grader Sekia Phillips recalled 
being wowed by the set-up. “It’s cool to 
have fish swimming and plants growing 
in our classroom,” she said. “Aquaponics 
– that’s a word I’d never heard before.”

The entire experience held appeal to 
Cooper Berkoff (and not because he is 
Kevin Berkoff ’s son). The seventh grader 
mulled the commercial possibilities. One 
assignment asked students, working in 
groups, to design their own aquaponics 

Science teachers Kevin Berkoff (left) and Jeff Humble share a classroom and an innovative teaching tool that 
has allowed them to retool the seventh grade science curriculum.



farm capable of raising 200 pounds of 
fish every seven months, plus edible 
greens, on a budget of $10,000.

“It’s like nothing I’ve ever done 
before,” Cooper said. “You can grow 
fish and not kill fish in the wild and 
after a while you can make a profit off of 
it. It might be a big thing in the future.” 
Current aquaculture of high-volume fish 
such as salmon requires 6-8 pounds of 
wild fish – for fish meal – to produce 
1 pound of fish for sale; the system at 
Penn Charter, if done properly, should 
produce fish using no fish meal. The 
tilapia in the PC tank are fed Purina’s 
Aquamax, a feed formulated for tilapia, 
trout and other fish. 

The two plant beds, measuring 
just three feet by five feet, produced a 
bumper crop: The mid-February tally 
was 394 heads of  lettuce, with the 
bounty delivered to the Penn Charter 
dining hall.

There have been successes, and 
surprises. Berkoff said that, in March, 
students and teachers were surprised 
to discover “we have some babies in the 
system.” Possibly hundreds of babies, 
in the estimation of Humble. The tilapia 
were billed as being all male, preferred 
because they grow faster, but the 
teachers found fry and fingerlings not 
only in the fish tank but in tubing and 
the waters of the plant tables. 

“One female sneaks in, and chaos 
happens!” observed Anastasia.

When the teachers have a question 
about the workings of their system, 
they turn to someone Humble describes 
as the “go-to guy” – Bill Mebane, 
director of the Sustainable Aquaculture 
Initiative (SAI) at the Marine Biological 
Laboratory in Woods Hole, Mass. 

Mebane has been involved with 
aquaculture since the 1980s and 
started working on projects in Haiti in 
1999. Together with others from the 
Marine Biological Laboratory he works 
with various organizations in Haiti to 

The science room still has a tank for goldfish (bottom, right), but the aquaponics project, 
which includes the 110-gallon fish tank, vegetable beds, a pump and lots of PVC piping, fills the 
back of the room.



increase tilapia production. Currently, 
their work is focused at Christianville, 
in Gessier, Haiti, where they are now 
harvesting more than 500 pounds 
each month to feed a local school and 
orphanage. The aim, Mebane said, is to 
produce 2,000 pounds of fish a month 
to meet the needs of 1,200 students 
enrolled at the school there.

Mebane views aquaponics in schools 
as a wonderful way for students to 
learn not only about science but about 
pressing global issues. The Penn 
Charter project is the third he has 
helped establish; the others are the 
Taft School in Connecticut and Promise 
Academy, a Harlem Children’s Zone 
school in New York City.

“Kids get tired of laptops, iPads, 
papers and pens. With aquaponics, they 

see the results. If they make a mistake 
with chemistry, fish are going to die. It’s 
not just a red X on an assignment,” said 
Mebane, who visited the PC seventh-
grade science classes to discuss their 
project and its link to his  work.

One goal is for PC students to video-chat 
with Promise Academy students to share 

ideas about what plants and techniques to 
use – maybe even recipes. “Kids working 
with kids is a huge benefit,” Mebane said. 
Humble agreed, saying, “We want to reach 
out to them, and together the kids can 
solve problems that might arise.”

Humble and Berkoff, who together 
won a Penn Charter professional 

“It really opens my eyes to feeding 
families in less developed countries. 
With the right tools and the right 
supplies, here’s another possibility 
for helping people survive.”



development grant to start the 
aquaponics project, said they have high 
hopes for the future of the PC fish farm 
beyond May, when the first crop was 
scheduled to meet a humane end. They 
hope for bigger tanks, maybe even a 
greenhouse, and a chance to produce 
large quantities of tilapia to distribute 
in the community.

“Kevin and I really learned on the 
fly,” said Humble. “But the more we get 
involved with it and the more our kids 
get involved, the idea of what we can 
do going forward becomes that much 
bigger and more exciting.”

AN INTRIGUING WHAT IF
The aquaponics project has key 

backers. Beth Glascott, assistant head 
of school, herself a science teacher, 
told visitors recently that with the 
project, “the teachers have retooled the 
seventh grade science curriculum in a 
wonderful way.” 

In remarks to the same group, Head 
of School Darryl J. Ford praised the 
project as “fun, good, new, engaging.” 
Ford explained that the project 
represents another implementation 
of the school’s Strategic Vision, in this 
case the goal to advance the educational 
program to provide students with the 
knowledge and skills they need to thrive 
in a complex and changing world.

That vision also calls upon the school 
to prepare graduates to live lives that 
make a difference – which led Ford to 
raise an intriguing “what if ”: What if 
Penn Charter could establish a large-
scale tilapia farm “in a neighborhood 
five minutes from our campus where 
food insecurity is a reality?”

In urban areas with poor soil, 
restricted space and limited access to 
healthy food choices, a food production 
system like the one at PC could create 
a significant impact using a minimal 
footprint. Such a project, which Ford 
envisions as part of PC’s new Center for 

William N. Mebane IV OPC ’76, an expert in sustainable food production, said that on a lot as small 
as this one near the Queen Lane rail station a successful aquaponics farm could create a food 
production system capable of producing fresh fish and vegetables for close to 1,400 people.



Public Purpose, could engage students 
in the science and economics of the 
endeavor and at the same time, he said, 
could serve as “an example of our public 
purpose of trying to help the world and 
help some very specific needs in our 
neighborhood.”

Mebane said the vision is “100 
percent feasible.” He has even 
identified a vacant lot near the Queen 
Lane station where he thinks, in the 
future, Penn Charter students could 
create a food production system 
capable of producing fresh fish and 
vegetables for close to 1,400 people 
(20,000 pounds of fish, plus associated 
vegetables). “These numbers are 
conservative,” Mebane said.

Humble and Berkoff agreed that if 
the project were to expand, students 
in multiple grade levels could have 
roles to play. And, there might be 
opportunities to visit the Christianville 
tilapia ponds in Haiti or establish 
aquaponics in rural Cambodia at the 
school founded by OPC parents Tom 
Caramanico and Anne Caramanico, 
clerk of Penn Charter’s Overseers. 

“The beauty of Penn Charter is that 
we can do this,” Berkoff said. “When 
something exciting is pitched to us, we can 
run with it. We have the financial support, 
the school support and the student 
interest to really make it work.”  PC
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