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On November 15 AOC member Perry Sailor attended a portion of the 2nd annual Symposium on STEM (Science, Technology, Engineering, and Mathematics) Education on the UCB campus.  Here’s his account:

The program was hosted by iSTEM (Integrating STEM), a program which “brings together existing efforts and supports new efforts in STEM education.”  Integrating STEM Education currently integrates over 35 programs in STEM education representing over $15 million in grants at CU Boulder.  The portion of the symposium I attended was a poster session highlighting some recent STEM education programs on campus.

I talked to several of the presenters, most of whom seemed to be graduate students.  Although many of their name tags said something like “Department of Physics,” etc., most of the presenters I talked to were actually students in the School of Education specializing in Physics Education, Math Education, etc.

Many of the studies presented would clearly fall under the category of outcomes assessment, including the crucial step of “closing the loop,” using the results to inform changes in teaching methods or curriculum.  Indeed, the very aim of the academic departments involved in these studies seemed to be improving teaching and thus student learning.  For some others, however, the feedback loop did not seem to be part of the process; I talked to one researcher who had done a study of misconceptions about climate change held by students at the conclusion of a course that covered the issue, and when I asked her about working with the instructor to change that aspect of the course in light of what she’d learned, she appeared not to have thought about doing that.

Much more information on the symposium and STEM at http://www.colorado.edu/istem/2010_symposium.html

Links to some of the studies described below and more can be found here:
http://www.colorado.edu/istem/fellows.html


A sample of some of the studies:
Linking an Educative Learning Progression for Natural Selection to Teacher Practice: Results of an Exploratory Study
Formative assessment to improve teaching in high school biology
What Works in Undergraduate Physics Education:  A Research Synthesis
Meta-analysis of various innovative strategies
A Study of the Impact of Learning Assistants and Conceptual Worksheets
Study done with Math 1300 (calculus) classes to improve instruction, support learning
Development of a Capstone Molecular Biology Concept Assessment
A multiple-choice instrument to evaluate whether graduating seniors in MCDB can integrate and apply concepts from their course work.  Intended to identify mistaken ideas held by students, and change how courses are taught.
A Test of the Impact of Self-assessment on the Gender Gap in Physics
A 15-minute “self-affirmation” writing exercise done at the beginning of the course eliminated the gender gap in course grades entirely.
What Are Your Students Really Learning About Climate Change?  A Case Study
Evaluation of learning, misconceptions throughout a freshman-level course.  Intensive study of one student.
A 1700-Student Study of ASTRO 101 Students’ Difficulties With Cosmology: A Lecture-Tutorial Approach
Across 15 universities, not one particular course.
Research-based Reform of the Advanced Undergraduate Physics Lab:  Can We Teach 21st – Century Skills in a Lab Class?  
Study working with PHYS 3340, 4430, 5430.  Incomplete, just beginning.  Steps over next 3 years are to modernize lab equipment; create learning goals; observe pre-reform courses (assess attitudes, technical skills, experimental design and data analysis abilities, communication, and conceptual understanding); create assessments and revise curriculum; teach and assess revised course; revise assessments and curriculum; and teach and assess the revised course a second time.
A Successful Strategy to Improve Students’ Scientific Thinking: Practice Finding Good and Bad Science on the WWW and YouTube.
Case-control study, dependent variable was “beliefs and attitudes about science,” test class believed more strongly that “anyone can do science or think scientifically if they work at it.”  Not exactly “improving … scientific thinking.”
Colorado Momentum
Study by applied math department, provided optional ungraded oral assessments in calculus.  Students who participated in 3 oral assessments had much higher grades than those who did 0-2, within each of four ability groups, as assessed by an internal placement test.  Motivation an obvious alternative explanation, since students volunteered for oral assessments, but they also looked at grades in terms before oral assessments offered and results still held.  Now doing in mechanical engineering and aerospace engineering too.
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