Inquiry Based Science Module

Umbrella Question: How do scientists collect and analyze data to discover hidden characteristics?

Overview: 


Students will find the mass of pennies of various years and draw conclusions about their composition based on the histograms they produce.  Students will then adjust measured parameters to determine changes in outcomes.
I. My Broad and Ill-defined Questions: How do you set up and analyze a histogram?
II. Major concepts being investigated: Science processes, data acquisition and interpretation
III. Materials Needed: 150 pennies of various dates per group (make sure some are pre 1983), balances, graph paper, computers, teacher and student info sheets
IV. Safety Concerns: none
V. Research Needed by Students; Web Based Resources and other sources of applicable info: www.usmint.gov
VI. Ideas to Stay on Track: groups of 2-3, spot check data for accuracy
VII. Controls and Variables: US pennies only, variables: dates, mint of origin, mass, and TBD by students
VIII. Math Needed: Histogram basics, graphing, averaging, other advanced stats
IX. Cause and Effect / Establishing Relationships: date is correlated to mass
X. Models:
Physical Penny represents particle structures 

Mathematical: Histograms

Conceptual: The nature of science processes

XI. Real World Connections: Data interpretation in the media, science understanding in the news.
XII. Critical Thinking Skills: What other things could be investigated using this procedure? Analysis of data, looking for patterns
XIII. Alternative Explanations / Predictions: dirty pennies, inaccurate balance, 
XIV. How will the Results be Communicated: Presentation of results to class 
XV. Assessment: Formative assessment in first part (answer worksheet) Summative in presentation to class.

