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Spreadsheets Across the Curriculum Project

In this National Science Foundation funded project (0442629), faculty will develop and use spreadsheet modules that enhance students’ quantitative literacy skills in a range of disciplinary contexts. The modules will be developed collaboratively by faculty from community colleges and research universities at summer institutes and then piloted in classrooms. The modules will be revised based on formative assessments, and revised in consultation with context experts. The final product resulting from this grant will be fully developed sets of spreadsheet modules that will be published on the Washington Center website. (http://www.evergreen.edu/washcenter )
Each module will aim to have students practice using basic mathematical concepts to solve problems in science or related disciplines by building one or more spreadsheets to solve/explore one or more problems in a disciplinary contexts. The primary disciplines we are working with include biology, chemistry, physics, mathematics and marine science. The fully developed resource will consist of 25–40 sets with an average of 4 modules per set. The 100–160 modules will be easily adapted – slides rearranged or removed or new ones added, or mixed and matched with slides of other modules – so that instructors will have a smorgasbord of spreadsheets in context to choose from to support the development of quantitative literacy.

The spreadsheet modules we are talking about feature spreadsheets designed specifically so that students will use mathematics to solve problems.  The spreadsheets will not be “black boxes” in which students plug in data.  Rather, students need to figure out the cell equations to get the answers appearing in the slides.  Thus the modules present the students with problems within problems: the modules start with an in-context problem requiring a calculation; the calculation must be performed with a spreadsheet; the student needs to build the spreadsheet, which requires figuring out the math including the equations.  Then the student “what-ifs” the spreadsheet to consider variations or a related question.

The posted modules will be student versions (as is presently the case).  In student versions, the spreadsheets are pasted into the slides as pictures, so clicking on them does not reveal the equations.  Instructor versions, on the other hand, contain spreadsheets that were pasted as Excel documents; clicking on those images activates Excel.  Instructor versions are available for the Proof of Concept modules by filling out a form on the Website.  The same will be true for the modules developed in the proposed grant.

The modules will be organized in thematic or topical sets (e.g., the four modules under “Scaling Galileo’s solar system – the first scales the orbits so that Saturn moves within a 1-mi-square campus; the second scales the sizes of the planet and moons; the third scales the periods so that model Saturn circles campus in 1 day; the fourth locates the planets and moons on campus at any time after the model is set into motion).  Each set will be linked to written content material, either from relevant digital libraries, or developed as part of this project.  The website will contain helpful material for new-time spreadsheet users and links to other spreadsheet resources.

The range of topics will be large.  We anticipate chemistry, physics, biology, and other quantitative-intensive fields and we have assembled a multi-disciplinary team based content reviewers on that expectation.

Evaluation of the proof of concept modules noted that the modules worked well in drawing students’ attention to key concepts in the disciplines. The focus of the institute in 2005 is on adapting modules so that at the end of the institute, faculty leave with modules ready to be piloted in courses. At the beginning of the institute, faculty will analyze their courses and identify the quantitative concepts students typically have trouble with in their courses. The remainder of their time will be spent adapting modules to use in their courses, and reviewing these adaptations with colleagues. The institute in 2006 will focus on the results of the pilots and adapting modules to address additional QL concepts. The institute in 2007 will focus on preparing modules for publication on the Washington Center website. 
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