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    Introduction. Astrobiology in the Secondary Class-
room (ASC) Curriculum is being developed through a 
collaboration of the Minority Institution Astrobiology 
Collaborative (MIAC), the NASA Astrobiology Insti-
tute (NAI) Research Teams, and educators and curricu-
lum developers from Tennessee State University.  The 
curriculum is being pilot-tested at eight sites, and the 
success of the ASC curriculum development and re-
finement depends on a Teacher Learning Community. 
The research being conducted during the pilot-testing 
phase of this project has primary funding from the Na-
tional Science Foundation. 
     This ASC teacher learning community includes all 
the stakeholders involved in the pilot-testing of the 
ASC curriculum. This includes the pilot teachers, 
school system administrators, community and tribal 
leaders, scientist, and curriculum developers working 
together to share strategies on increasing the achieve-
ment of students who have been underrepresented in 
science, technology, engineering and mathematics 
(STEM). This community shares ideas, learns new 
information, and are building an interesting set of les-
sons in astrobiology that will motivate students and 
increase achievement. We are working to accomplish 
this using a variety of online tools that allow us to 
work together even though we are thousands of miles 
apart. 
     Collaboratory.  We have established a virtual group 
(Teacher Learning Community) called a collaboratory. 
The formation of the ASC Collaboratory reflects the 
spirit of astrobiology. According to the Astrobiology 
Roadmap, Astrobiology is multidisciplinary in its con-
tent and interdisciplinary in its execution. Its success 
depends critically upon the close coordination of di-
verse scientific disciplines and programs. Our group 
communicates and works on this project even though 
we are spread out across the United States. 
    According to Kouzes, Myers,  & Wulf [1] a collabo-
ratory is “a place where scientists and researchers work 
together to solve complex interdisciplinary problems, 
despite geographic and organizational boundaries.”  
This curriculum-centered collaboratory will bring 
teachers in five minority serving settings into the realm 
of the scientists. The ASC project has made materials 
available on the Internet for teachers and students;  
classroom activities involve authentic research data 
from scientists in the field of astrobiology. 
    The ASC Collaboratory supports a Learning Com-
munity of teachers, students, and scientists linked 
through this dedicated online resource.  The grant staff, 
through site visits and the development of a virtual 
collaboratory [2], following the example of MIAC,  

provides support and follow-up for involved teachers. 
The ASC Collaboratory website also provides access 
for teachers, developers, and scientists to all materials, 
evaluation instruments, net-conferencing, web-based 
audio/video training materials (podcasts/vodcasts), 
data sets, and student resources used in the ASC cur-
riculum. This website and other Internet tools have 
been used to form a virtual professional learning com-
munity based on the work of Schmoker [3] and Dufour 
and colleagues [4]. All of the stakeholders have be-
come partners in the revision process through this 
Teacher Learning Community. This collaboratory 
framework is being adapted from several sources: NSF 
sponsored Digitalmedia project where both teachers 
and students submit information before and after teach-
ing the ASC lessons. Students are given pre- and post-
assessments, and opinions surveys. After a module is 
completed, teachers develop curriculum maps tied to 
their state and local instructional standards, and post 
their reviews about the module’s effectiveness and 
assessment of student work.  The lesson review meth-
odology was adapted from previously supported NSF 
funded research in both the VISIT  Project [5,6] and by 
Weiss and colleagues in their report entitled, “Looking 
Inside the Classroom: A Study of K-12 Mathematics 
and Science Education in the United States” [7].
    Research Questions. The following research ques-
tion was posed to evaluate the collaborative success of 
the program: Does the ASC curriculum promote sus-
tained collaboration between students, scientists, 
teachers, and universities? A variety of technological 
tools have been used during the first two years of the 
pilot- testing program to make collaborations meaning-
ful and connect the members of the community. The 
research findings have been gathered from teacher, 
student, and scientist feedback and from analysis of 
web-based collaboration. In addition to personal inter-
action at pilot sites including Professional Develop-
ment activities, Classroom visits, and demonstration 
lessons by the lead curriculum developer long distance 
collaboration has included the use of the following:

• ASC public website
• ASC Teacher Learning Community website
• Google free collaborative Internet based tools 

including real time collaborative documents 
and spreadsheets

• Email communication
• Personal phone conversations and group tele-

conferences
The project staff has provided teachers training for the 
Internet tools as well as the elements of teamwork. 
According to Blake, Mouton,  and Allen [8] there are 
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considerable benefits to teachers and students in par-
ticipating in effective learning communities.  
Components of the ASC Collaboratory:

1. Technology
a. Secure multi-media e-learning plat-

form  
b. Digital libraries
c. Online blogs, discussion threads, and 

surveys
2. Teacher professional development

a. Master technology skills of e-
learning environment

b. Socialization as member of the vir-
tual collaboratory

c. “Netiquette” coaching for online 
communication 

3. Student education
a. Teachers train students to use e-

learning platform
b. Teachers teach students how to 

communicate in virtual environment
c. Student assignments submitted elec-

tronically
4. Scientists

a. Scientists identified for collaboratory 
participation

b. Tasks and time commitment defined
5. Evaluation

a. Collaboratory creates real time digi-
tal footprint of grant progress

b. Ease of data collection; reduce bur-
den on participating teachers

Findings. This ASC teacher learning community con-
sists of a group of teachers, administrators, scientists, 
and curriculum developers working together to share 
strategies on increasing the achievement of students 
who have been underrepresented in STEM areas. The 
ASC Teacher Learning Community site aims to create 
a ‘virtual colloboratory’ where the community shares 
ideas, learns new information, and builds an interesting 
set of lessons in astrobiology. It also serves as a ware-
house of ASC curriculum data for download and dis-
semination. The site is updated as needed and will re-
ceive major attention in Year 3 as feedback is analyzed 
from teacher responses. Email has proven to be an ef-
fective way of communication between the ASC Pro-
ject Team and Pilot Teachers. Questions are answered 
in a timely manner and shared with appropriate mem-
bers of the staff.
     On average, over ten requests per month are re-
sponded to by the ASC Project Team. Email has also 
been instrumental in both distributing and collecting 
data. In Year 3, the ASC project aims to direct email 
traffic to the Teacher Learning Community site in or-
der to create a more common experience among peers 
and share knowledge virtually.
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