PROJECT DESCRIPTION

Rationale
It is generally recognized that performance in science, technology, engineering, and mathematics (STEM) subjects remains below an acceptable level in American schools. Unless that turns around, America may face problems maintaining national defense, filling increasingly technical national workforce needs, and addressing critical problems associated with change and degradation in the global environment. It is imperative, therefore, that knowledge, skills, and overall scientific literacy in the sciences improve among K-12 students and teachers, undergraduate students, and in the general public. New and innovative methods of teaching and learning science are needed to boost scientific literacy, but also to kindle a spirit of enthusiasm and excitement among today’s youth so they can become the scientific leaders of tomorrow. While this is true for all of science and mathematics, it may be especially critical for the Earth sciences, since it will be that knowledge that determines the future sustainability of our planet.

 
This proposal is for a one-year pilot project to build a support program for teachers of K-12 Earth science using a professional development summer camp and in-service training seminars as the focus for shared resources within a partnership of school districts in Southeast Texas. This project addresses the need to reinforce the basic scientific training for K-12 science teachers, recognizing that when they have a better fundamental understanding of, in this case, Earth systems, teachers are better able to instill both knowledge and enthusiasm in their students. Further, teachers are capable of sharing their knowledge with colleagues, thereby establishing a cascade of beneficial results that can begin to effect meaningful educational improvements.  

The professional development program being proposed here, titled Sky Camp, will build teachers’ basic knowledge of Earth systems, and what can be learned about those systems from above through airborne and space borne observing and information systems. Based on their Sky Camp experiences, teachers from the network of districts will develop a deeper understanding of Earth as a “complex system of interconnected processes” (NASA 2003; 2004). They will be better prepared to deliver more thorough and meaningful information to their students and to other teachers within the network, thereby sustaining the benefits of the network. Further, Sky Camp teachers will be better able to instill excitement and enthusiasm about the Earth sciences among both students and colleagues. This broadly supports NASA’s goals for better STEM education, inspiring the next generation of explorers, and improving overall public scientific literacy and appreciation of NASA’s investment in Earth observation. 

This project is a collaboration among scientists, educators, and informal science education providers. Scientific oversight and instruction for Sky Camp will come from 1) Texas A&M University, Colleges of Geosciences and Education; 2) the United States Air Force Academy, Department of Geography; 3) NASA’s Johnson Space Center; and 4) the Digital Library for Earth System Education. The partnership of public schools (the Southeast Texas Earth Science Teaching & Learning Network) includes 1) the Aldine Independent School District; 2) the Caldwell Independent School District; 3) the Calvert Independent School District; 4) the Cameron Independent School District; and 5) the Hearne Independent School District. The informal science education providers are the 1940 Air Terminal Museum, and the Charles A. and Ann Morrow Lindbergh Foundation. (Please refer to letters of support from instructors and project advisors).


Through this partnership, this project will demonstrate the value of a Sky Camp program and companion in-service professional development seminars (Science Teaching & Learning Seminars) for K-12 science teachers that will begin with five school districts in Southeast Texas, but will have the potential to grow to include more districts and more learning and teaching materials over time.

Goals


This pilot project has three major goals, which are listed here and discussed individually below. The major goals are to:

1) Develop Sky Camp and its companion Science Teaching & Learning Seminars as instruments to build K-12 science teachers’ knowledge and understanding of Earth systems;

2) Establish a structure for collaboration among school districts through which teachers can use Sky Camp and other professional development tools as shared resources in a primarily web-based environment and e-Education through distance learning technologies such as video-conferencing; 

3) Evaluate the effectiveness of the Sky Camp program and the network of collaborating school districts in building teachers’ knowledge and skills in a way that can be useful to them in their classrooms and that, through the network, be sustained and expanded over time to include more districts.

Developing Sky Camp


The overall goal is to build a teacher professional development program in the Earth sciences that enables K-12 science teachers to improve their basic understanding of Earth systems and empowers them to translate that knowledge and enthusiasm about the Earth sciences to their students. As part of that, a number of objectives should be noted. 

1) Providing instruction and experiences that maximize the use, understanding, and integration of NASA Earth Science Enterprise resources and research;

2) Helping teachers understand how and why NASA maintains observation and information systems to support global resource management and sustainability;

3) Using NASA tools to broaden teachers’ knowledge of the Earth and to spark their excitement and enthusiasm for teaching Earth science to students;

4) Providing instruction and experiences that fulfill important curriculum standards, including the Texas Essential Knowledge (TEK) Standards, with a particular emphasis on

a) The scientific method and scientific inquiry

b) Organization, analysis, and interpretation to construct reasonable conclusions

c) Communicating valid conclusions

d) Science as a way of learning about the natural world

e) Science as a collection of cycles, structures, and processes that interact

f) Using models in investigation about the natural world

g) The structure and function of Earth systems

h) The concepts of equilibrium and dynamic equilibrium

i) Climate and climatic change

j) Results of modifications to Earth’s nitrogen, water, and carbon cycles

5) Providing instruction and experiences that fulfill important curriculum standards, including the National Science Standards, with a particular emphasis on

a) Structure of the Earth system, including geological events, landforms and landform change, and the water cycle

b) Populations, resources, and environments, including patterns and causes of environmental degradation

c) Systems, order, and organization, including higher level thinking skills associated with a “systems” approach

d) Natural hazards, including the nature and causes of natural hazards, and human-induced hazards

6) Providing instruction and experiences that fulfill important curriculum standards, including the National Geography Standards, with a particular emphasis on

a) The world in spatial terms, including using maps, using mental maps, and analyzing spatial patterns

b) Physical systems, including physical processes shaping Earth’s surface, and ecosystem characteristics

c) Environment and society, including human modification of the environment, physical environment and human systems, and resource distribution

d) Uses of geography, including interpretation of the past, and interpreting the present to plan for the future.

7) Providing instruction and experiences that help teachers develop stronger spatial thinking and analysis skills;

8) Providing instruction and experiences to improve teachers’ understanding the Earth as a complex and interconnected system, including important human dimensions; 

9) Providing teachers with the knowledge to expand on Sky Camp materials to develop new and exciting, inquiry-based teaching materials in Earth science for their students; and

10) Giving teachers the tools they need to address problems they identified in a preliminary needs assessment conducted within the five partnering districts and described later in this proposal.

 
In particular, the use of NASA resources and research to support the Sky Camp program will focus on use of EarthKam, LandSat, Geospatial OneStop, Mission Geography, the Digital Library for Earth Science Education, NASA’s Earth Science Education Page and Reviewed Collection, Project GLOBE, DataStreme, the Tropical Rainfall Measuring Mission, CloudSat, and data from MODIS, CALIPSO, and Aqua missions.
Establishing the School District Network


The primary objective is to help establish a sustainable network of school districts that can act in partnership to extend Sky Camp and the Science Teaching & Learning Seminars benefits beyond its immediate participants. The materials developed for Sky Camp will be made available on a dedicated web site. Through that, the partnering districts can expose additional teachers to the instructional materials. With the help of the Sky Camp participating teachers, faculty across the network of districts can access and use the tools as a shared resource. Further, new materials that are developed by the partnering districts and for subsequent Sky Camps can be included on the web site. These will help sustain the network of partnering districts, enabling more teachers and more students to continue to build their understanding of Earth systems.   

Evaluating Effectiveness


Critical to the success of this pilot program will be a thorough evaluation of its effectiveness at meeting the objectives stated above. Specifically, the program must be evaluated for its success in reaching the target audience of teachers, helping build their understanding of Earth systems, empowering them to carry that new knowledge into their classrooms with enthusiasm, and introducing them to the vast array of NASA research and educational support tools. The evaluation plans for this project are fully discussed in a subsequent section of this proposal.

Audience

For this pilot project, a total of 12 teachers will be selected (two from each of the rural districts and four from Aldine ISD) to participate in a 4-day Sky Camp program in July, 2005 on the campus of Texas A&M University. While we recognize that a major goal for any subsequent Sky Camp projects would be to increase dissemination of the program by adding more districts, we present demographic and test performance information only for the initial five partnering districts. 

Demographics


 The five collaborating school districts are in southeast Texas; one (Aldine ISD) is a Houston suburban district and the other four (Caldwell, Calvert, Cameron, and Hearn ISDs) are rural districts. Table 1 shows the districts’ sizes, ethnic composition, and economic conditions as measured by the portion of students in the district living in economically disadvantaged circumstances, and compared to statewide averages.

	Table 1. Characteristics of Network of Partnering School Districts



	
	Aldine
	Caldwell 
	Calvert 
	Cameron 
	Hearne 
	Statewide

	Af. Am.
	33.4
	14.5
	85.4
	20.4
	56.1
	14.3

	Hispanic
	56.3
	22.0
	10.5
	35.6
	30.3
	42.7

	White
	7.6
	63.3
	4.2
	43.9
	13.0
	39.8

	Asian
	2.6
	0.2
	0
	0
	0.5
	2.9

	Poverty
	74.2
	45.2
	94.1
	61.6
	84.0
	51.9



While performance on mathematics and science tests of the TEK standards varies among the five partnering districts, on the whole scores are below acceptable levels. The general trend is for students’ performance in mathematics and science to decline as they advance in grades. For example, in 2003, the percentage of 3rd grade students meeting the mathematics TEK standards ranges from 72% to 97% across the five districts. By the time students reach the 5th grade, their performance on TEK mathematics drops as low as 25% to a high of 91% across the five partnering districts. Standardized testing of science begins in Texas schools in grade 5. Across the five districts, the percentage of students meeting the science standards ranged from 25% to 69%. Science is tested again in grades 10 and 11. In the five partnering districts, students meeting the state standards ranged from about 40% to 75% in science and 38% to 76% for mathematics among 10th graders. For 11th graders, those results range from about 20% to 70% in science, and from 32% to 71% in mathematics.


While the results for science testing do not reflect a breakdown in topics (physical science, life science, and Earth science), the generally low scores indicate that there is room for improvement.

Needs Assessment


As part of the preparation of this proposal, a preliminary needs assessment was conducted among science teachers within the five partnering school districts. Teachers were asked for feedback on how, specifically, a professional development program in the Earth sciences could be of most value to them. A total of 57 surveys were completed on-line, 13 from grades K-6 teachers and 44 from grades 7-9 teachers.

The survey contained fourteen questions divided into six categories. Listed below are the results of the survey that provided us with the most important information in planning for the activities of this proposal. 

Question: I need a better understanding of basic principles & concepts of Earth science.  

Sixty-two percent (62%) of the elementary teachers agreed or strongly agreed while 64% middle school teachers disagreed or were neutral. Twenty-nine percent (29%) of the middle school teachers agreed or strongly agreed with this statement.  This tells us that there should be some time during the program to focus on those concepts, processes, and principles that give teachers the most difficulty in explaining. 

Question: I could use help in designing laboratory experiments.

Thirty percent (30%) of elementary teachers agreed or strongly agreed while 75% of middle school teachers agreed or strongly agreed with the statement.  Not clear for the lower grades, but there does seem to support that middle school teachers need assistance in designing labs. 

Question: If you could, what TEK processes would you like to improve upon, in terms of a better scientific understanding of them or how better to teach them?

 
There appears to be consensus as to these needs; results are shown in Table 2. 

	Table 2. TEK processes that teachers believe require greater understanding



	· Apply scientific method in real-life situations
	· Apply critical thinking skills
	· Conduct scientific inquiry

	· Implement scientific investigations
	· Planning & implementing inquiry-based lessons
	· Provide more model (example) questions with labs

	· Provide more activities to enhance TEK process & concepts
	· Write lab reports
	· Independent vs. dependent variable

	· Applying technology, especially new technologies
	· Teach concept at higher level (Blooms taxonomy)
	· Using a variety of tools in experiments


Question: If you could, what TEK concepts would you like to improve upon, in terms of a better scientific understanding of them or how better to teach them? 

Again, there was general consensus among all teachers as to where improvement in understanding of concepts was needed. Table 3 describes the predominate concepts requiring attention. 

	Table 3. TEK concepts that teachers believe require greater understanding



	· Cycles: types, relationship between, changes & human impact
	· Interaction of basic concepts & between concepts
	· Energy: how Sun affects soil, weather, winds, & water cycle.

	· Interaction between ocean & land
	· Pressure, density
	· Long term land changes: subsidence, beach erosion

	· Motion, acceleration, Newton’s laws, matter, energy & xfer
	· Weather/energy relationships
	· Plate tectonics

	· Ecology
	· Understanding tides
	· Metric measurements


Questions: What suggestions can you offer that would motivate or inspire students toward science? Instructional strategies that you want to learn? 

Responses to these two questions were similar so results, shown in Table 4, were combined. 

	Table 4. Student motivation and Instructional strategies



	· Inquiry-based teaching
	· Student-designed inquiry activities/experiments
	· Get students to ask questions.

	· Teachers need more training in methods.
	· Webquests; students explore on their own.
	· Professionally designed models

	· Experiments for Science Night
	· Marzano’s high yield strategies
	· High order thinking

	· Cooperative learning
	· New motivational strategies
	· Experiments for special need students & multiple intelligences

	· Web-based lessons
	· Physical objects to explore
	· Use of 5E learning model


Question: What would like to see in this NASA project? 

Suggestions are shown in Table 5. 

	Table 5. Teachers’ suggested activities for this project



	· Activities based on 5E model
	· Teacher leave with lesson plans
	· Hands-on training materials

	· Activities linked to TEKS
	· Computer programs & materials
	· Inquiry-based lessons

	· Field experiences
	· Teaching strategies
	· Projects in: weather, planets, topography, and technology, computers, PowerPoint.

	· Space science
	· Weather/climate changes
	· Weather station

	· Outdoor activities/field trips
	· Activities supported by interactive computer software
	· Computer simulations

	· Field research
	· 
	· 


Activity

Teacher Participation


The 12 teachers participating in this pilot project will receive support through NASA funding. They will receive:

1) A $100 per day stipend;

2) Subsistence support for housing and meals; and

3) Travel support to and from the Texas A&M University campus.

The funds for participation will be allocated by Texas A&M University, but each partnering school district will go through their own selection process to determine which teachers will participate. Providing a stipend to participating teachers is designed to be an incentive and added motivation to take full advantage of the learning opportunities offered through Sky Camp.  The teachers will be housed in Texas A&M University dormitories and given the option to eat at campus cafeterias. Their subsistence support for meals, however, will be given in the form of “Aggie Bucks”, which can be used at eating establishments throughout College Station. The evening meals will be provided by the program for the entire group, and will feature guest lectures that highlight features of the Sky Camp program. These dinners will be informative, but will also perform an important function in the group dynamics by providing an informal setting for the participating teachers to interact and solidify a collaborative relationship. Establishing such a relationship will be an important factor in promoting sustainability of the program. Sharing meals and common housing locations will build community among the participating teachers, again promoting the long-term sustainability of the program.  

Sky Camp and Science Teaching and Learning Seminars

For this pilot project, activities will include:

1) Collaboration among the partnering scientists and educators to develop the Sky Camp program and instructional materials, including a dedicated web site to host all materials, lesson plans, links to important NASA resources, and other useful tools;

2)  Conducting the pilot Sky Camp professional development camp for 4 days in July, 2005 on the campus of Texas A&M University for 12 science teachers to be chosen by their districts to attend the program;

3) Conducting two subsequent Science Teaching & Learning Seminars to expand and reinforce the concepts teachers learned during Sky Camp;

4) Evaluating the effectiveness of the scientific content and its presentation, the ability of the participating teachers to understand and apply the knowledge and skills, the level of excitement among the teachers about the information, and the extent to which the participating school districts take advantage of the network to strengthen and expand their use of Sky Camp materials and information; and 

5) Refining and revising the Sky Camp program to address its deficiencies and areas where it failed to meet its objectives.

Activities are spread over a one-year period including one Sky Camp and two Science, Teaching, & Learning Seminars. Each project is organized around a set of activities described below. 

1. Sky Camp, July 2005. Teachers will participate in a 4-day Sky Camp where they will explore a familiar swath of southeast Texas, stretching southeast Texas into the northern portions of the Gulf of Mexico. Teachers will service as teacher-scientists and will design and implement a field project aimed at describing our swath of Earth as a system made up of Earth’s four spheres: Biosphere, Hydrosphere, Atmosphere, and the Solid Earth. Specific activities are listed in the sections below:   

a. The Opening session and Keynote speaker set the tone for Sky Camp by outlining the objectives and outcomes of the program. 

b. Session 2: Current science needs in the classroom. We start Sky Camp by helping science teachers improve the way they currently teach. This provides an environment to explore and expand knowledge, skills, and applications beyond what teachers are currently familiar with. The results of the preliminary needs assessment described above provide excellent guidance in designing this session and areas that should be reinforced throughout Sky Camp.
c. Session 3: Exploration of our swath of Earth, Developing a scientific field project. This session is critical to our project objectives—putting classroom teachers in the role of teacher-scientist. One key deficiency that teachers mentioned in the needs assessment was how to teach the use of the scientific method. We decided one of the best ways to satisfy this need was to place teachers in a scientist’s role during Sky Camp—all activities would be planned around the scientific method and critical thinking skills.  Key activities during this planning session will be: 

i. Teacher-scientists teams paired by same grade-different school district – this match will strengthen the network concept. 

ii. After a discussion on the scientific method and steps in designing a field research plan, teams will develop candidate research questions about our swath of Earth as it relates to the Earth sciences and framed around:

1.  Earth’s four spheres: biosphere, atmosphere, hydrosphere, & the solid Earth.

2. Understand, characterize, & predict interactions between elements of the four spheres.

3. How interactions might affect life on Earth and the health of the Earth. 

4. Potential use in developing lesson plans that meet the objectives of the TEKS in math, science, and/or technology. 

iii. During a joint session, research questions 
will be assessed and finalized so each team has a basic set of questions to begin exploration of our swath of the Earth using the first perspective, visual and geospatial observations. 

iv. Each team will maintain research notes using a specially design NASA Next Generation Explorers Notebook, a personal journal of Sky Camp. 

d. Sessions 4-6: Perspective I: Collecting data, analyzing data, making hypotheses, and drawing conclusions based on geospatial thinking  & visual observations. Perspective I allows the teacher-scientists to collect observations based on our most familiar perspective of seeing and forming a visual image of our world—our foundation of our swath of Earth will be built on the visual and geospatial perspectives. Activities will include, but not limited to, the following technologies, observation systems, concepts, and applications:

i. EarthKam—permission has been tentatively granted so that our teacher-scientist teams can participate in all or portions of the July05 mission, including: 

1. Overview of the EarthKam and the LandSat programs.

2. Opportunity to identify, specify, & select geographical sectors of our swath of Earth that can be imaged by the ISS (International Space Station) astronauts that will provide teams with detailed visual observations of the solid Earth’s surface and use LandSat data, as available. 

ii. Overview and understanding of the use of the following geospatial data sets, programs, and applications:

1. GPS.

2. Geospatial OneStop.

3. Information from Mission: Geography.
4. GIS. 

iii. Evening activities will include a guest speaker who will visit either face-to-face or via a videoconference link through Texas A&M’s Distance Learning facility. 

iv. Teacher-scientist teams will collect and interpret data, test hypotheses, draw conclusions, build knowledge & skills, and reformulate hypotheses, as needed based on each teams research questions.

v. At the end of Session 6, teams will design at least one lesson plan for their grade level based on the information gleamed from these sessions. These initial versions of lesson plans will be retained and modified as our perspectives are broadened and refined. There are numerous resources that will help teachers locate outstanding learning activities; to facilitate exploring these resources, each team will be responsible for reviewing and reporting to the group at least one NASA-related learning web site. Teams will post a review of each site surveyed to the network. A list of core resource sites will be posted to the Sky Camp web page. A sample list includes: 

1. Digital Library for Earth Science Education (DLESE).

2. NASA Earth Science Education Page.

3. NASA’s Reviewed Collection.

4. Spacelink.

e. Sessions 7-8 Perspective II: Collecting and analyzing in-situ (surface, upper air, Doppler RADAR, aerial reconnaissance, ocean data) that merge with space-based observations and analyses. During these sessions, our picture of our swath of Earth will be refined and expanded using additional observational data, and explore programs that help better integrate and share these data. Activities will include the following:

i. Observations and analyzes from AMS-NSF’s DataStreme web page, including surface and upper air data, Doppler RADAR, analyses combining observations, fronts, satellite data, and Doppler RADAR data.

ii. Introduction to the role aircraft play in collecting 
Earth’s data and how these data supplement space-based observations.  

iii. Project GLOBE.

iv. At the end of these sessions, teams draw conclusions as to how our swath of Earth has changed in perspective, been better defined in terms of structure, composition, and resolution, if our initial research questions have been answered, and determine if the questions need to be reframed. Finally, lesson plans will be revised and the next team will share their reviews of NASA-related education programs and resources. 

f. Sessions 9-11: Perspective III: Data collection, analyses, and decision-making tools based solely space-based systems. These sessions help the science teams extend their observations and analyses well beyond the limits imposed by traditional methods—here teams become familiar with and use information derived entirely by space-based systems, but synthesized with other observations and analyses discussed in previous sessions so effective decision-making tools can be applied in a variety of socioeconomic areas. NASA-based missions would include, but not limited to:  
i. Tropical Rainfall Measuring Mission (TRMM). Although TRMM is scheduled for deactivation later in 2004, observations, analyses, and related decision-making tools, along with archived data sets are available and provide a wealth of science, remote-sensing concepts, and decision-making applications. 
ii. CloudSat. One of NASA’s newest missions is scheduled for launch during the first quarter, 2005. Rather than view the tops of clouds and other land and ocean features, it will be able to “slice” through clouds to assess detailed composition and structures which can be combined with conventional observations. In addition, CloudSat will fly in formation with CALIPSO and Aqua satellites. The combination of data from these systems provides a rich source of information that can be used to assess the role of clouds in both weather and climate. An interesting education opportunity with CloudSat would be to integrate human-observations, with traditional visible (related to student-based observations), window channel IR, and selected data sets from CloudSat. Clouds represent a fundamental Earth system feature that reflects a wide range of concepts and processes, not to mention their role in the Earth system and importance in several socioeconomic areas. Students’ consistently study and observe clouds from elementary into higher education courses. Perhaps clouds could be used as a key investigation area during this session and lead to exciting and informative classroom activities. 
iii. Evening activities will include a guest speaker who will visit either face-to-face or via a videoconference link through Texas A&M’s Distance Learning facility.
iv. Once again, teams will draw conclusions as to how our swath of Earth has changed in perspective and better understood by these addition observations and analyses. Have our research questions been answered? What new questions follow? Finally, lesson plans will be revised and the next team will share their reviews of NASA-related education programs and resources.    
g. Session 12: Synthesizing our exploration for improved Earth Science teaching and learning. It’s now time to return to our opening research questions and objectives of the research plans. Each teacher-scientist team will report out the following:  
i. A summary of their perspective on our swath of Earth, in terms of structure, composition, interactions between Earth’s four spheres, and the data that helped them define the swath.
ii. Explain how the scientific method helped them frame research questions and proceed with collecting data and analyses using the wide range of instruments and space-based platforms.
iii. Final version of their lessons plans and how they expect to use them in class. 
h. Session 13: Closing remarks and next steps in project. During this session, we will:
i. Complete an assessment of Sky Camp. 
ii. Identify areas that need to be covered during the fall session of the Science, Teaching, & Learning Seminar.
2. Science, Teaching, & Learning Seminars. The final activities for the project will be two in-service science education session conducted at one or more of the network districts, depending on availability of schedules. Activities during the seminar may include the following, depending on the assessment from Sky Camp: 

a. Evaluation and experiences in using the lesson plans from Sky Camp. 
b. Exploration of NASA-related education programs not covered during Sky Camp. 
c. Guest speakers using VTC or face-to-face discussions.
d. Completion of the evaluation for the project. 

Dissemination


All instructional materials developed for Sky Camp will be made available on a dedicated project web site. That will include all instructional materials for teacher participants, as well as lesson plans developed for the classroom. This will allow for the partnering school districts to use the materials as a shared resource, and add to them as new materials are developed. Ultimately, this form of disseminating project materials will contribute to the sustainability of the teacher network. This can also support the broader dissemination of the project methods, materials, and results. As the network of school districts grows, and subsequent Sky Camp programs are offered, the web site will expand to include the new material and new participants.


In addition to disseminating the results and products of this pilot project through a dedicated web site, results from this project will also be shared in presentations at national meetings of appropriate education and scientific organizations.  

Evaluation

Formative Evaluation


The goal of formative evaluation is to revise and improve the activities before implementation of Sky Camp and the Science, Teaching, & Learning Seminars. During the planning phase of Sky Camp, for example, a small group of teachers and administrators will be asked for feedback as to the agenda, procedures, and specific activities to ensure that the event will meet the needs of all of the teachers. In addition, at the end of Sky Camp, the project team will ask for feedback on plans for the Science, Teaching, & Learning Seminars. 
Summative Evaluation


The summative evaluation will consist of two parts. The effectiveness evaluation will assess the instructional effectiveness and efficiency of the project. Specifically, the program must be evaluated for its success in reaching the target audience of teachers, helping build their understanding of Earth systems, empowering them to carry that new knowledge into their classrooms with enthusiasm, and introducing them to the vast array of NASA research and educational support tools. 

The impact evaluation segment of summative evaluation will focus on how much difference the project had with teachers and students as it relates to sustainable changes in the classroom. The program will need to be evaluated for its effectiveness in reaching teachers (and therefore students) in underserved and underrepresented populations. For example: Does the Sky Camp program help teachers in those populations improve their students’ performance on Earth science questions on standardized tests?  Does the program help teachers motivate students to pursue study of STEM subjects in high school? Does it have the potential to motivate students to seek careers in STEM-related fields, and pursue a lifetime of learning about the Earth? Do teachers better understand science through their role as teacher-scientists? 

Finally, the program will need to be evaluated for its success as a pilot project that can be built on and expanded for broader dissemination in Texas and beyond. Specifically, could subsequent Sky Camp programs that include teachers from additional districts be effective in meeting NASA’s Earth Science Education goals and strategies as well as the TEK-based goals of Texas schools?

Management Approach


The project Principal Investigator will oversee all aspects of this project and ensure that goals and objectives are met. The budget for this project also includes funding for a Project Manager who will manage all details of Sky Camp planning, development, and execution. This will include coordination of the partnering school districts, instructors, and project advisors throughout the development of instructional materials. The Project Manager will be assisted in these duties by a graduate student from the College of Education. The Project Manager will also make all preparations for the pilot Sky Camp program in July, 2005. As part of this, the Project Manager will coordinate the logistical arrangements for teachers to be housed on campus and be paid their stipends and participant support. Similarly, the Project Manager will make all scheduling arrangements for all of the camp activities, oversee development of the project web site, coordinate project evaluation, and facilitate project dissemination. 
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