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Statement of Purpose


When compared to other nations, the math and science achievement of U.S. pupils and the rate of science, technology, engineering and mathematics, (STEM) degree attainment appear inconsistent with a nation considered the world leader in scientific innovation. (Kuenzi, 2008) With our nation in financial distress and our local community feeling the affects, improving science education in the middle grades will give our students and ultimately our community an advantage in a global economy.  When looking for new places to build, large manufactures look for two things, availability of a skilled labor force and availability of workforce training (Williamson, 2008).  Students must to be taught skills that will prepare them for jobs in our local community and potentially jobs across the globe.  We need to develop a skilled labor force that can rise to the ever-changing challenges in our world.

Creating a unit which focuses on four content areas, science, technology, engineering and mathematics will give students more real world experience.  Seventh grade general science is a broad study of science concepts. It includes the study of Earth and Space Sciences, Life Sciences, Physical Sciences, Science and Technology, Scientific Inquiry and Scientific Ways of Knowing.  In previous grade levels, these concepts as well technology and mathematics are introduced in isolation.  This unit is designed to introduce seventh-grade students to basic inquiry skills and concepts in STEM that taught concurrently. Students will be able to use this unit as a solid foundation in determining future science courses and engage them in STEM activities to build interest in science-related careers.

Learning Outcomes
Science:

· Students will describe the water cycle.
· Students will explain the transfer of energy between the atmosphere and hydrosphere.
· Students will determine how weather observations and measurements are combined to produce weather maps and that data for a specific location at one point in time can be displayed in a station model.
· Students will make simple weather predictions based on the changing cloud types associated with frontal systems.
· Students will describe the connection between the water cycle and weather-related phenomenon (e.g., tornadoes, floods, droughts and hurricanes).
· Students will explain that Earth's capacity to absorb and recycle materials naturally (e.g., smoke, smog and sewage) can change the environmental quality depending on the length of time involved (e.g. global warming).

Technology:
· Students will use vocabulary related to computer and multimedia technology systems.
· Students will investigate various formats of video content and methods of presentation (e.g., .mpeg, .avi).

· Students will solve problems using all available technologies for inquiry, investigation, analysis and presenting conclusions.

· Students will compare multiple sources (online encyclopedia, Web site, online magazine database, print source) to check accuracy of information (e.g., do facts match on each site?).

· Students will chart information gathered from multiple sources to determine facts to be used in a project.

· Students develop speed and accuracy when keyboarding, and transition to a word processing environment.

· Students will use content-specific tools, software and simulations to support learning and research to create educational projects.

· Students will generate multimedia presentations that communicate information for specific purposes.

· Students will select an appropriate software tool to create and publish print information. 

Engineering:

· Students will review existing designs and suggest ways that they can be improved.
· Students will summarize the role of engineering design.
· Students will describe the relationship between engineering, science and mathematics.
· Students will make two- and three-dimensional representations of the designed solution.
· Students will apply a design process to solve a problem.
· Students will describe and complete an experiment to evaluate the solution to a problem.

Mathematics:
· Students will use order of operations and properties to simplify numerical expressions involving integers, fractions and decimals.
· Students will explain the meaning and effect of adding, subtracting, multiplying and dividing integers; e.g., how adding two integers can result in a lesser value.

· Students will simplify numerical expressions involving integers and use integers to solve real-life problems.

· Students will analyze problem situations involving measurement concepts, select appropriate strategies, and use an organized approach to solve narrative and increasingly complex problems.

· Students will use formulas in problem-solving situations.

· Students will represent linear equations by plotting points in the coordinate plane.

· Students will Analyze how decisions about graphing affect the graphical representation; e.g., scale, size of classes in a histogram, number of categories in a circle graph.

Sequencing Rational
This STEM unit covering weather contains content from four different subject areas.  The concepts will be presented concurrently and one instructional lesson will contain concepts from each subject area.  The unit will be based on the concept-related class relations pattern.  This means that the sequence of the curriculum will be based on similarities with in each content area.  

This unit will be broken into three segments.  First, will be the informational segment.  Students will gather information on weather using a variety of sources and the teacher will act as a facilitator.

Next, students will interpret and analyze information that was gathered.  The teacher will continue to guide and assist the students.  The teacher will present real world problems and issues on this segment.  Students will identify the problem or issue that they will be addressing in their culminating project.

Finally, student will be work towards solving the problem or issue.  This segment will begin in the classroom and require work and materials outside the classroom.  Students will be given ample time to complete the project.

The STEM weather unit will be started and completed during the third quarter.  Third quarter falls in the spring and will produce weather that students can study.  This time of year will be ideal for students to connect their projects to current weather conditions.
Evaluation Strategy

This curriculum will be evaluated in several different formats over a timeline of five years.  A compilation of all formats will be presented to all school stakeholders.  With positive results expected, units with this format will be encouraged among staff members at all grade levels.

To begin evaluation, a pre-assessment of STEM knowledge must be given to community and school stakeholders.  These will include students, teachers, administration, parents, businesses and community members.  They will complete questions on content and career knowledge of STEM.  These results will allow the teacher to focus on weak areas in STEM.

To further evaluate this curriculum, students will be assessed during the unit using a variety of methods.  Paper and pencil tests will be given in short increments throughout the course.  As a final assessment in the course, students will create weather related projects which will contain each aspect of STEM.


Next, students will be evaluated by local businesses on knowledge of STEM related careers available in the area.  Business and community members in the area will be asked to provide a list of careers in the area.  Research will be done by the teacher to find employment statistics in the area then presented to students and families.

Finally, a post-assessment of STEM knowledge in the community and school will be given.  This assessment will be completed at the end of year five.  Information and statistics will be gathered on STEM career choices by graduating seniors and employers will evaluate juniors on their employability.  At this time, a presentation will be made to community and school officials on the success of STEM education in this format.
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