Needs Assessment for Kevin McMahon,

PolarTREC 2011
I. Questions to address: 

· What is my personal vision for my classroom? 

· What are the realities faced in the classroom that may help or hinder my vision?

· What are realistic ways the experience can be shared with students? 

My Classroom Vision

In my ideal classroom, I am the facilitator and my students are actively discovering and exploring science concepts based on their questions.   I say, "ideally" because I teach 11 and 12 year olds and some structure, especially at the beginning of the year, is necessary in order to give them the skills to succeed in this type of classroom environment. We also have limited access to resources.  We have a classroom set of science books that are at the reading level of about one-half of the students. While we do have a cart of wireless laptop computers that we share with the other teachers on my team, 6th graders have not had much experience searching effectively for relevant information at their reading level and have not had much of a chance to make distinctions between reputable web sites and web sites that might contain suspect information.

I plan to share my experiences with the students during our climate change unit and by providing them the opportunity to do similar research in Atlanta  (see below for more details).

II.  Specific issues to address

· Three to five student needs related to specific curricula

· Three to five changes you would like to make to your teaching methods

· Three to five things you expect to learn during your experience

· Three to five concepts you would like to teach “better” or differently

· Equity and expectations related to ethnicity, gender, socioeconomic, and differently-abled students

Student needs

A. Students need to understand the distribution of water on Earth. The top two locations of Earth’s water are in the ocean and in ice.  (97% and 1.74%, respectively). Most students think the second biggest location of water is in rivers and lakes.

B. Students need to understand the difference between weather and climate.  Since our expedition relates to the impact on climate, this distinction will be an important one for them to understand.
C.  Students need to understand that natural and human actions affect climate.  We will be looking at aerosols that come from natural and human actions.  It will be important for the students to understand what things humans have control over and what things are out of our control.
D. Students need to understand that our current weather patterns are driven by the unequal heating of the land and water.  Changes to the size of the Greenland ice sheet could affect these weather patterns.

Changes to my teaching methods

A. I would like to continue differentating based on student interest and prior knowledge.  

B.  I would like to provide more time for my students to practice their inquiry skills, such as asking questions, making hypotheses, designing experiments, and identifying variables.  Unfortunately, our state test does not really ask these types of questions but these are important skills for the students to have so that they can become scientifically literate.
C.  I would like to provide more opportunity for my students to collect and analyze data in meaningful ways. I plan to collaborate with my researcher and spend at least one day collecting data about the particles in the air around our school.  Each class can compare its findings to the findings of the other classes.  Although these particles around our school won't interact with the snow and ice, they do have an impact on the health of our students, especially those who suffer from asthma.  Being able to detect these tiny particles that we can't see with our eyes may lead to some further investigations led by different groups of students.
Things to Learn

A.  I am curious to find out about the middle school experiences of the scientists on the Greenland ice sheet and what led them to do what they are doing now.  Did they always know that they wanted to be a scientist and what would they do if they weren't scientists?
B.  I am curious to find out if the data that we collect on soot particles falling on the ice sheet in 2011 compares to the data that was collected in 2006. I will try to provide my students with some of this data to see what conclusions they can draw.

C.  I am looking forward to playing an active role in the research and learning more about the snow chemistry and how the soot particles interact with the air and snow.
D.  I hope to learn how our study of aerosols that have landed on the snow relates to studies of aerosols by other scientists so that I can get a better understanding of this topic. For example, NASA is doing research on aerosols in the air and we are looking at this stuff when it lands on the Greenland ice sheet.  What other studies are being done?  How does our research fit into the bigger picture?
Concepts to teach better or differently
A.  Scientific inquiry-  I want my students to be able to design experiments independently and to control for variables. Much of the middle school curriculum is geared to students following a set of steps and making observations.  I want my students to be able to think for themselves and answer their "what if". and "I wonder" questions.  After Mike helps us analyze the particles around our school and shows the kids how to use the instruments, I hope to get my students to ask their own questions and collect/analyze the data and make some conclusions of their own. It would be great to have the students report their findings to Mike and Brandon.
B.  Data processing - I want students to be able to look at the data that hey have collected and make reasonable conclusions based on that data and to think critically about how reliable that data is. Again, it would be great to have the students report back to Mike and Brandon.
C.  I would also like to teach "nature of science" concepts better.  For example, many students don't understand how scientists use their creativity and their imagination in science.  For example, look at the creative ways that scientists are using to detect exoplanets. Another area where scientists use their imagination is geoengineering.  Many proposals exist on ways to stop some of the sunlight from heating up the earth (solar mirrors and artificial volcanoes are some of these ideas). While there are benefits to some of these creative ideas, there are also consequences. I would like for my students to be able to thoughtfully weigh these benefits and consequences.

Equity and Expectations

It will be a challenge to get all the kids from Georgia to appreciate why we should be concerned with the Arctic and how our actions in Georgia can have an impact not only in Georgia but also in other parts of the world. 
I don’t think that many of my students think about becoming a scientist.  I hope that the scientists at Summit camp come from diverse backgrounds. I would like to highlight their personal journeys and to share what their science classes were like when they were 11 and 12 years old and what ultimately guided them to a career in science.  
Since my expedition is in the summer when school is out I realize that many of my students may not be able to communicate with me while I am in Greenland.  However,  I can create lessons around my journals so that hey can visit them when they return.  I hope to create some journal lessons that are more like web quests that individual students can explore.
