Guidelines for Defining and Evaluating Proposed Student/Teacher/Scientist Collaborative Climate Research Projects

      
The purpose of these guidelines is to provide a systematic way for workshop participants—both scientists and educators—to propose and evaluate a collaborative student climate research project. Please consider all the issues addressed in these guidelines, with the understanding that not all projects will need to address every issue.

Descriptive Project Title:

Proposing Organization(s)/Individual(s):

DEFINING THE SCIENCE COMPONENT

Research Objectives:


What is the research hypothesis for this project? What are the specific research objectives? What is the relationship of this work to other climate-related research?
Research Methods:


How will this research be conducted?

Site selection


What kind(s) of site(s) is/are appropriate to conduct this research? How many sites are required? Are there site safety issues that need to be addressed? 

Instrumentation



Does the project use commercially available instrumentation and/or equipment? If not, what is the status of instrumentation/equipment developed specifically for the project? Who is responsible for providing instrumentation? Who is responsible for calibrating and maintaining the instrumentation?

Data collection


What is the nature of the data collected (manual? data loggers?)? How are data stored, disseminated, and reported? If the data are electronic, what is the approximate size (Mbytes?) of individual data files? How many data files will be collected during the project (total or per year)? 

How much time is required for initial setup of equipment required to implement this project? After the initial setup, how much time is required to manage data collection, reporting, and initial analysis? What is the total time over which this project should be implemented? (A month? A season? A year? Ongoing?)

Data accuracy and quality control
      
What is the expected accuracy of data collected according to the protocol defined for this project? How does this accuracy compare to accepted scientific standards for these data? How does the expected data accuracy impact their usability for scientific purposes? What are the significant issues of quality control for this project? What steps are necessary to ensure the integrity and quality of data? Can “non-specialists” be expected to address and manage quality control issues on their own? If not, how will these issues be addressed?


Other data needs
      What other sources of data are required to implement this project? What other sources of data are required in order to place data collected from this project in a broader climate science context?

Science Outcomes and Metrics for Success:

      
What are the desired science outcomes? What is the planned use for data collected during this project (research? teaching?) Who besides you will be interested in these data? How will the success of this project be evaluated from a science perspective? Will there be an independent project evaluation and if so, by whom?

DEFINING THE  COLLABORATION

Project Management and Structure: 


What kind of organizational structure is required to conduct this project? Who has overall responsibility for the project? How will activities be shared among participants? How will participants communicate with each other (face-to-face meetings? online?) How will issues of ongoing data collection and project sustainability be addressed, especially for student/teacher participants?
Project Cost:
      
What is the initial cost for instrumentation, software, expendables, and other materials required to implement this project? Are there ongoing costs and, if so, what are they? Can any of the equipment needed for the project be put to other uses during or after the project? How will project costs be divided among participants? 
DEFINING THE EDUCATION COMPONENT

Student Audience:
      
 How old must student participants be to have a reasonable chance of successfully implementing this project, with appropriate direction from teachers and a science advisor? How old must student participants be in order to interpret and analyze the data they collect? Will they be able to understand the relationship of those data to the area of climate science addressed by this project? (Please note that being able to collect data is not the same thing as being able to understand those data.) What level of science content knowledge, technology/computer skills, and mathematics skills are required to work with project data? 

Implementation:


What is required to implement this project in a school setting? How will potential sites be selected and evaluated? How much time is required for initial setup? How much time per week is required to sustain the project? How will the project be sustained when schools are not in session? Who will be responsible for the project at a school? How will project data be reported? How will project data be made available to participants and others? 

Meeting Student Needs:

What kind of feedback will project scientists provide to students? How will science background be presented? How will the age-appropriateness of background materials be assessed? How will participation be acknowledged and rewarded? What kind of one-on-one help is available for individual students (for example, to help with science fair projects)?
Meeting Educator Needs:
      
What kind of background do teachers need to understand the science associated with this project? What kinds of technology skills to teachers need to guide their students in the implementation of this project? What do they need to know to use the results from this project and integrate them with related material in their classrooms? How, and by whom, will the required professional development be delivered? How much preparation time is required for teachers to be able to implement this project with their students? What kinds of ongoing support are available?
Meeting Science Education Standards:

 
What is the relationship of this project to national and/or state education standards? How does this project help teachers meet those standards?

Educational Outcome and Metrics for Success:

What will students be expected to learn from participating in this project? How might this project affect students’ future academic pursuits and eventual career choices? How will the success of this project be evaluated from an educational perspective? Will there be an independent evaluation of educational outcomes and if so, by whom?
EVALUATING THE PROJECT


During the workshop, each project will be evaluated for its scientific and educational potential and assigned a score of from 0 (no value) to 5 (highest value) for each category. As time permits, individual projects will be discussed and suggestions will be offered for improving their scientific and/or educational value.  

Science Value:
Ranking (1-5): To be determined by Workshop participants. 
      
Within the climate science area addressed by this project, what is its value relative to what is already known? Are the science objectives clearly stated? How will this project advance, augment, or supplement science knowledge in this area? Will project data be useful for teaching others about this area of climate science? Can results from the project be incorporated into published work? (NOTE: some level of "scientific interest" is required for these projects, but that interest does not necessarily have to be at the level of publishable research.) Is the project sustainable over the time span required to achieve the science objectives? Overall, does the science return justify the effort required for the proposed level of collaboration with teachers and students?

Education Value:
Ranking (1-5): To be determined by Workshop participants.
      
How will this project help teachers and students increase their understanding of Earth's climate? Are the educational objectives (e.g., meeting science education standards) and learning outcomes clearly identified? Does the project demonstrate an understanding of our educational system and how to work successfully with teachers and students to achieve the desired outcomes? Does this project encourage students to consider careers in climate science? How does this project promote science literacy in general and climate science literacy in particular? How does this project advance national goals of improving science/technology/engineering/mathematics (STEM) education? Overall, does the educational return justify the time required for teachers and students to participate in and sustain this project?
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