








Vocabulary. Diagrams to label. More vocabulary. More diagrams. For students and adults alike, this is the 
traditional vision of biology class. But biology is much more than static words and drawings: it’s a living 
product of the work of many individuals conducting investigations and discussing the results.

In the rapidly changing world of genetics 
and bioinformatics, the dynamic, evolving 
nature of scientific discovery is clear. DNA 
sequencing data has continued to double 
every 14 months for the past 20 years. 
Massive databases are filled with partially 
analyzed data generated in high-volume 
experiments. These data provide new  
opportunities for active science to take 
place. Bioinformatics researchers can 
conduct experiments simply by examining 
mountains of publicly available data for 
clues to unanswered questions.
 The Concord Consortium’s Geniverse 
project, funded by the National Science 
Foundation, is a collaboration with the 
Jackson Laboratory, the Maine Math-
ematics and Science Alliance, TERC, and 
BSCS. Geniverse extends the Concord 
Consortium’s long history of genetics 
software to build on these two ideas — the 
importance of understanding biology as an 
active, experiment-driven science and the 
new dynamics created by large amounts 
of bioinformatics data. Students conduct 
breeding experiments within a fanciful 
game-based environment and interact 
within an online community of fellow 
student scientists.

Enter the narrative world  
of dragons
Students work both individually and in 
lab groups to solve cases in a world of 
dragons and their model organisms called 
drakes, a relationship patterned after 
the use of mice as model organisms for 
studying human genetics. For example, 
students may encounter a disease among 
the dragon population and be given the 
task of determining where a gene for the 
disease is located. Students breed drakes, 
examine breeding statistics, and draw 
conclusions. While students are guided 
toward the right process, the game doesn’t 
simply tell them the right answer. Instead, 
students must discuss and convince each 
other that their conclusions are correct. 
 Members of a lab group gather evidence 
by doing a set of breeding experiments 
necessary to support their idea, then 
they post an experimental claim to the 
group blog. Students submit these claims 
through a scaffolded form that requires 
them to provide three important elements 
for their argument: 1) their claim, 2)  
supporting experimental evidence, and  
3) their associated reasoning. 

A scientific community
Blogging helps students develop scientific 
argumentation skills as they share ideas 
and comment on fellow student scientists’ 
claims. They can link to breeding records 
or upload annotated screenshots as direct 
evidence to support their claims. Students 
engage in the joint development and 
adoption of ideas found within a thriving 
scientific community.

 Students enter the game as trainees in 
the Global Guild of Geneticists, working 
their way through the ranks to become 
apprentices, journeymen, or masters as they 
solve increasingly complex challenges that 
require them to understand and apply the 
concepts of modern genetics. As students 
complete more challenges, the data from 
their experiments mounts, just as in current 
bioinformatics studies. Students who gain 
proficiency and enter into more open-
ended challenges also gain wider access 
to this store of past data, so that they can 
eventually conduct experiments simply 
by filtering, examining, and processing 
these data themselves. 
 Currently students can examine the 
processes of inheritance and the cellular-
level interaction of chromosomes during 
meiosis. Future strands of the game will 
allow students to extend their breeding 
experiments to involve DNA sequencing 
and expand the experimental database 
to permit analysis of DNA sequence and 
protein data. By providing a scientifically 
faithful, full-featured environment for ex-
amining genetics, Geniverse places students 
in the center of the action, helping them to 
experience biology as a much richer enter-
prise than yet another vocabulary quiz.
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http://concord.org/geniverse
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Q.  You were at the Concord Consortium from  
2004 to 2005. Tell us about that.

A.  I was a math major in college and was always interested in 
integrating video and other technologies with education. I worked 
at EDC developing online professional development for math 
teachers. When that grant ended, I came to the Concord  
Consortium, where I also developed online courses for math 
teachers with the Seeing Math project. The courses are really 
powerful and include interactives, classroom video, and expert 
commentator video. I’m thrilled that they continue to be offered 
at PBS TeacherLine1 and Teachscape2. 

Q.  What did you do between 2005 and 2009?

A.  After Seeing Math ended, it dawned on me that it had been 
a while since I’d been in the classroom, since I had knowledge 
fresh in my head about real classroom issues, what students 
struggle to learn. So I went to a small teacher certif ication 
program based at the Parker Charter Essential School, then 
taught middle school math for four years. 

Q.  You’ve been back with the Concord Consortium   
since 2009. What excites you most?

A.  The people, the projects, the technology we use — it’s all 
really exciting. My own kids have been involved in pilot tests 
here — my seventh grade daughter came for a three-day en-
gineering workshop and built a model solar house. My fourth 
grade son tested the evolution software, which is game-like and 
really engaging. They both love it here. I do, too.

Q.  What do you see in the future of teaching math  
using technology that excites you?

A.  When I first taught years ago, we didn’t even have computers. 
Now there are so many opportunities — from SMART boards  
to clickers to applets available with a simple Google search. But  
technology comes with its costs — kids play and there’s the  
overhead. A carefully laid plan can fall by the wayside if the  
computer lab is already reserved. That’s my biggest dream for 
future technology use — no barriers! 

Q.  What do you like to do outside of work?

A.  I injured myself playing tennis, so I’m looking for new sports. 
I’m taking a tap dancing class. My kids beat me in ping pong. 
And for fun I drive my kids around to their fun activities. 

Q.  Have you done anything particularly unusual  
you want to share?

A.  I’ve traveled to very remote places — Machu Picchu, Irian Jaya, 
Iguazu Falls. I saw the Taj Mahal as a little girl. My parents were 
both professors, so they had summers off and we traveled all the 
time. I hope to visit Sulawesi soon to see an exchange student who 
lived with us last year. I love experiencing 
other cultures.

Q.  Can you describe the projects  
you’re currently working on?

A.  SmartGraphs is an integration of  
all the things I love — math, science, 
software, students, teaching. We 
have the ability to integrate lots of 
different tools in one environ-
ment. We’ve been collecting 
data with probes for a long 
time. Our software can 
now read that data, generate 
questions about the data, and 
evaluate whether the students’ 
questions are on target. 
 I think what makes Smart-
Graphs so powerful is that kids 
can interact with the graph and 
they can create their own graphs. 
Graphs are not just presented to 
them. The graphs have meaning to 
them — they’re more alive. Students  
can experiment in a way that a 
textbook doesn’t allow. We can ask 
questions about the graphs and their 
predictions are confirmed right away. 
If software is engaging, it makes the 
experience more memorable and 
exciting for kids.
 

1.  http://www.pbs.org/teacherline/
2. http://www.teachscape.com



Chad Dorsey to Speak at  
NSTA Conference

Chad Dorsey, President of the Concord 
Consortium, will be a featured speaker  
at the National Science Teachers  
Association National Conference in  
San Francisco. Meet Chad and get free  
science activities on March 10 from 9:30-
10:30 a.m. in Room 135 of the Moscone 
Center. Also, mark your schedule now  
to attend the Concord Consortium’s 
other staff presentations throughout the  
conference. Coming out to California 
early for the Cyberlearning Tools for 
STEM Education (CyTSE) Conference? 
We’ll see you there, too.  

SproutCore Enables New  
Web Innovations 

The Concord Consortium has started using 
the SproutCore JavaScript framework, an 
open source Web-based application frame-
work backed by a growing community 
of developers and companies. Originally 
started by Apple, SproutCore is behind 
Apple’s online Mobile Me and iWork.com 
services. Modern Web-based technologies 
have the ability to make it easy for teachers 
and students to use our interactive models 
and activities. With a growing collection of 
JavaScript methods and new HTML “tags” 
that are increasingly supported by modern 
browsers, Web-based technologies offer a 
wealth of promising new possibilities.

In order to build an integrated collection of 
models and content that make use of these 
possibilities and save learner data, we at the 
Concord Consortium need a higher-level 
framework upon which to build. Sprout-
Core contains many of the parts needed 
for this integrated collection, handling 
many differences between Web browsers 
and providing a “data persistence API” 
that lets us make complex applications run 
easily in a browser. Most notable is how we 
can program reusable views of a page that 
are backed by a shared data model — this 
enables us to create a wide variety of  Web-
based resources all using a common set of 
simulations or pedagogical tools.

SproutCore is relatively new and constantly 
improving. We look forward to many of 
the planned features and tools, and are 
also active participants in the open source 
SproutCore community ourselves.
http://sproutcore.com

Concord Consortium Resources 
Featured in Mashable

Mashable.com has featured Concord  
Consortium resources in two recent  
articles: 8 Ways Technology Is Improving  
Education and 10 Free Online Resources  
for Science Teachers. Check out scores of  
activities in our Activity Finder at  
http://concord.org/activities.

Realizing the promise of educational technology.
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Design, Build, and Test a Model 
House

Students 
can design 
and build 
their own 
houses and 
learn about 
energy efficiency with our new  
Energy3D software, developed by 
Drs. Saeid Nourian and Charles Xie. 
This WYSIWYG (What-You-See-
Is-What-You-Get) computational 
building science laboratory allows 
users to design a house in three 
dimensions and then evaluate its 
environmental friendliness.

An alpha version is available at: 
http://concord.org/energy3d

The software’s Blueprint Wizard 
automatically deconstructs a 3D 
structure into 2D pieces, deter-
mines which pieces are on the 
same plane, generates a layout of 
all planes, calculates the necessary 
lengths and angles, and prints them 
on a sequence of pages. Each piece 
is numbered and annotated with 
enough calculated geometric infor-
mation to guide students to create 
their structure from paper or foam 
board. The deconstruction process 
is animated, so students can see the 
relationship between a house and 
the blueprint. 




