UNIVERSITY °F1'Q[' C. M. McGannon' and S. Garrison? y& Project uffﬁ @
4D

Cincinnati v

1 Department of Molecular Genetics, Biochemistry, and Microbiology, University of Cincinnati, Cincinnati OH; 2 Norwood High School, Norwood OH

Student Feedback

Project STEP. The objective of the National Science Foundation-funded ) 3 . Class One Class Two
Science and Technology Enhancement Program (STEP) is to provide To gain their attention, Liked best: Liked best: o
training within the field of secondary education to engineering and the objects used in this =l ':a";e.d :°"" volume and surface area ;tz?ﬂr:g: bout: packaging in @ way that
science graduate students with the goal that the fellows will continue to lesson were inspired by ?L;h:ﬂ, :!:alm?m real life situations +We got to work outside the usual on
bring their expertise to high school classrooms throughout their careers. the pictured student who - That we could apply geometry to an  Paperfpredetermined answer
This is facilitated through a year-long collaboration of the graduate fellow routinely drinks water actual job that exists * That the answers could vary a littie
and a team of four teachers within a given high school. :g:lt::;:;er ;n rectangular Gl e Li;e : Ie:m: o : i
Fellow responsibilities. As a fellow, | am fo design lessons pertaining ::::r::,n,-?.e%trfl Hesermei Rt car:)ﬂma R R S
to a topic within the established curriculum, placing the content within the + Use something besides water bottles * The bottles were awkwardly shaped
context of engineering, my personal research, and Cincinnati, During the group
demonstrating to the students that their current studies are applicable to activity, students: At Mo el o v o [t vourtacastin snainasring:
theraalymes. Class One v szs Class One
+ Had fun examining the Class Two 415 3 Ciass Two

The lesson. Students will be acting as packaging engineers, a novel 500 and 1000 ml e ™
type of engineer. To illustrate the relationship between surface area and rectangular water bottles
volume, they will determine the surface area and volume of two water [CLa s e Inershs ekl e oncs [FEEle e fesEymcrlebirack
bottles with identical shapes but varying sizes. They will determine the « Measured the bottles to S increased Decrensed Mo sifect
packaging efficiency of square vs traditional gallon cartons of milk into caleulabe the:surface dres Class One w5 Cinss One 5
boxes. Students will be able to relate to this concept as students see e T ot A it ik L
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milk containers everyday. This lesson pertains to my research as |
study the bacteria E. coli ©157:H7. The relationship between surface Figure 1. iately following the activity, students completed

ananymous feedback forms.

Assessment Results

area and volume is the reason that bacterna the size of humans are not
found in the environment

Assessment. Analysis of the identical pre- and post- activity quiz given

to two classes indicated that content knowledge increased by an A B. b0 .
average of 19% in Class One and 31% in Class Two. Individual results * — %0 .- R
categorized by class and student can be found in the results section. @ st "
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Pyramids and rectangular How much air will be shipped ) . Percentage correct (pre-quiz) Percentage correct (pre-quiz)
f d uslnathe fud varsiies the by + Discovered that certain ) ) )
pnsms are seen everyday Ing Jug s d Figure 2. Post-quiz results. A) Class one and B) Class two completed an quiz both before

angles in the shape
complicated the
calculations

and after the activity. The percentage correct on the pre-quiz (x-axis) is plotted versus the
percentage comect on the post-quiz (y-axis). Each diamend represents the both pre- and post-
scores of one student.

Conclusions

+ Students enjoyed:
+having a physical object to work with
» thinking about the material within the context of everyday life
+ Students were frustrated because:
« measurements required judgment calls
« the milk jug did not fit any given equation
« Ultimately, forcing students out of their comfort zone allowed
them to think about geometry in a new way

+ Calculated how much air
would be shipped in a box
containing milk packaged
in the traditional gallon jug
versus boxes.

Problem: Although class material is routinely put within the
context of everyday life, the students often ask when they will use
geometry.
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The lesson: Students will act as packaging engineers to determine
the surface area and volume of water bottles and milk containers.




