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Introduction

It is important to target children at young ages in order to generate and foster interest in science and scientific careers. CMMAP was created with the particular goal of outreach and education beyond the university academic community; as such it is important that it embrace programs that broaden the availability of knowledge of earth science and possible careers to children. One of the best ways to generate interest in the sciences is by letting children participate in the scientific process themselves and making it fun and exciting. 

Process Oriented Guided Inquiry Learning (POGIL) is a teaching method currently in place at the university level at Colorado College where it has been successfully used in several science courses. The POGIL system relies on the students to work in small groups in an active discovery process that is guided by teachers. This program will use this approach to engage children in the 6th grade by using this method to teach them specifically about the atmospheric science of clouds, which is CMMAP’s research focus. 

Sixth graders were targeted because they are in a transition year where they are beginning to move toward more serious work in sciences. By targeting a single grade level the project can focus on developing material for that age and assuring that all children of this age will experience this access to atmospheric science. If the program persists for a number of years then many children should be exposed to atmospheric science. This should generate interest in careers in atmospheric science before children enter high school or university level coursework.

The Cloud Bus will be a bus outfitted with atmospheric science activities and equipment that travels around the Fort Collins, CO area. The bus will circulate around local schools doing programs with children at the schools. The program will not be included in school curriculum, but instead will be an extra activity that schools could request at no cost.  The Cloud Bus would then travel to the school and spend a single day working with all the 6th grade children. The purpose of this outreach is to provide access to atmospheric science that the children and the school would not have to pay for. Therefore it is important that the facilities could be reusable and moveable so that the schools would not need to pay for the materials. This would allow the Cloud Bus to visit all schools, regardless of the school district or school’s economic standing.  By offering a free service at school, we will increase diversity by giving children of various economic and ethnic backgrounds access to atmospheric science, a science traditionally limited in diversity.

Program

The Cloud Bus will be outfitted with activities to inspire interest in atmospheric science. By working with professors at Colorado College, the staff for this bus will be trained in how to develop POGIL activities for children. A sample of preliminary activities include:

· Buoyancy activities designed to demonstrate how the atmosphere is fluid in nature. These activities can include liquids and solids that show how parcels of a fluid can move and how solid material interacts in the fluid.

· A computer outfitted with a basic model of cloud production. The children are able to input some basic variables such as starting temperature, pressure, altitude, and dew point can affect whether or not clouds are formed. Software of this nature exists and is in use at Colorado College already.

· Cloud observation and identification at the time of activity. Instructors can create a key to clouds and children will identify the cloud and discuss what conditions lead to that particular type of cloud.

· Launching of a radiosonde that collects weather data. Before launching the sonde children can hypothesize about particular variables such as what they think the atmosphere temperature profile might be above them. They can participate in preparing for sonde launch and by launching these they are taking important data that real meteorologists require when making weather forecasts or running models. 

· Discussion at the end of activities about what careers there in meteorology and atmospheric science. Make sure each child knows that they are what a scientist looks like and that they have the ability to follow a career in these fields. We will give the children a small survey asking how interested in atmospheric science they are after the activities so that we have a form of assessment of how the program functioned. We will also give out a brochure of local resources or programs, such as CoCoRahs, to get more permanently involved in atmospheric science and clouds.

Costs

We are requesting $200,000 in the first year for this project. In the subsequent two years the costs would be $125,000 per year. The projected costs are listed below.

Because the purpose of this program is to travel and teach the primary costs will be associated with purchasing and maintaining the bus, purchasing materials to teach with, and hiring staff to develop and maintain the activities. Three instructors that would both guide the learning and to run and develop material would be sufficient in the early stages of the outreach and the salary of each would be $30,000 per year. 

In the first year it will be necessary to purchase a vehicle and outfit it as necessary for the projects at an estimated cost for this is $85,000. In addition, fuel costs must be taken into account for transportation to each school; these are estimated at $5,000. The remaining $20,000 will be used to purchase materials such as a desktop computer to run basic models as well as sonde instrumentation. Some of these materials will be difficult to predict, as the hired instructors will be developing activities during this time.

Timeline

This project will take an estimated three years to complete. The first year would be to hire instructors for the bus, outfitting the bus, and designing activities for the children. In the following two years we would travel to the schools and work with the children. At the end of the second year we will take the information from the student surveys as well as from teacher interviews and assess how effective the Cloud Bus has been in involving children in atmospheric science.

Future plans could include conversion of the bus to electric power in order to minimize greenhouse gas emissions and keep the atmosphere we are teaching about more pristine for the children we will be teaching. In addition, depending on demand the bus could travel to other cities in the Front Range or extend to do activities with other grade levels.

