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	03/01/14

	Course:
	EAS 104 Perspectives of Global Warming

	Materials used, n: 
	Exams, n=50; Lab Reports, n=27

	Rubric/Scoring standard used: 
	Gen Ed Quantitative reasoning rubric and Exam Qs mapped to LOs

	Date of assessment:
	March 2014

	Assessment Team 
Members:
	Dr. Diomaris Padilla, Earth and Atmospheric Sciences - Lecturer

	Coordination / Oversight:
	Joshua Wilner, Senior Faculty Advisor for Undergraduate Education

Ana Vasović, Coordinator for General Education 


Lab Reports Analysis
	Quantitative reasoning– average scores 


	Interpretation 
	Representation
	Calculation
	Application/Analysis
	Assumptions
	Communication

	3.0
	2.8
	3.1
	3.1
	3.1
	3.0


	Interpretation Ability to explain information presented in mathematical forms 
Discuss strengths and weaknesses:

	This semester saw an increase in student ability to explain information presented in mathematical forms. During the Fall 2013 semester video tutorials were introduced as an instructional tool geared towards “filling in the gaps” left by lab instructors.  Students were tracked via blackboard and it was found that 35% of the students had watched the tutorials.  Therefore student improvement in the presentation of mathematical forms may be due to the introduction of the video tutorials.  It further suggests that student comprehension regarding mathematical formula generation can be facilitated with more detailed explanation by the lab instructors and supplemental materials.



	Representation Ability to convert relevant information into various mathematical forms 

Discuss strengths and weaknesses:

	The ability of students to convert relevant information into various mathematical forms was unchanged this semester.  There is still a need to teach students the basic concepts of converting relevant information into mathematical formulas.  In order to meet these needs, lab instructors have begun to incorporate “sample data sets and interpretations” in order to help students visualize specific outcomes. We will continue to encourage students to seek extra help outside of labs and provide detailed explanations and supplemental materials in order to establish a foundation for qualitative/quantitative skills.



	Calculation Successfully completes all appropriate calculations
Discuss strengths and weaknesses:

	There was a marked improvement in the completion of all appropriate calculations.  Once mathematical formulas were presented, students easily completed calculations. Students had a basic understanding of the appropriate use of calculations.   Issues regarding difficulties with simple algebraic calculations can be remedied by allowing students to complete math refreshers as soon as the semester begins in order to hone in on weaknesses and address them as soon as possible.  



	Assumptions Ability to make and evaluate important assumptions 

Discuss strengths and weaknesses:

	Lab report evaluations demonstrate that the following objectives have been successfully met with average and/or above average comprehension rates:  Application of the scientific method to explore natural phenomena, including hypothesis development, observation, experimentation, measurement, data analysis, and data presentation has been successfully implemented.


	Communication Expressing quantitative evidence in support of the argument 

Discuss strengths and weaknesses:

	Lab report evaluations demonstrate that the following objectives have been successfully met with average and/or above average comprehension rates:  Gathering, analyzing, and interpreting data and presenting it in an effective written laboratory or fieldwork report. An improvement has also been noted in how students identify and apply research ethics and unbiased assessment in gathering and reporting scientific data. 



	Other Comments:

The majority of students are competently converting information into calculations, and completing the assigned material.  Moreover, evaluation results are indicative of student engagement in analytical processes that result in the satisfactory completion of lab material.  Lab topics that were revised were: “Globally Averaged Temperature” and “The Global Energy Budget.” Video tutorials were also implemented in addition to the revisions and were found to have a high success rate with the students.  Laboratory material that did not meet the needs of the students will be revised in order to facilitate a broader understanding of the material and topics presented.  




	Performance by Lab Subject
	% of students answering correctly

	Global Averaged Temperatures 
	92

	A Local Weather Study
	78

	The Climate System: Earth’s Radiation Budget
	75

	The Global Energy Budget
	81

	The Global Energy Budget- Part 2
	71

	UV Investigations 
	74

	Oil and Energy Use
	71

	Coral Reef Health 
	89


COURSE SPECIFIC LEARNING OUTCOMES
	What particular course/divisional learning outcomes did you assess? How?

	By analyzing student exams an evaluation of student learning was made for the following outcomes: 
· Evaluating critically quantitative information given graphically, in table form, or numerically.
· Critically and constructively analyzing information in different areas of study.
· Finding primary reference information in the library, on the Internet, and in other places in order to evaluate the reliability of historic climate data and weather related information.
· Demonstrating an understanding of the sources and availability of , biomass energy, fresh water, and natural resources. 
· Characterization of atmospheric, soil and water contaminants and their correlation to the atmospheric changes vital to climate change.
· Understanding population growth and how consumerism negatively affects the environment.
· Demonstrating basic knowledge of atmospheric components. 
By analyzing student laboratory reports an evaluation of student learning was made for the following outcomes: 

· Using technology such as computers, computer models, scientific equipment, and spreadsheets to analyze and synthesize scientific information.

· Finding information in the library, on the Internet, and in other places in order to evaluate experimental lab findings.

· Learning techniques and methodologies involved in the collection and analysis of climate data.  


Exam Analysis Results:
	Topics Covered
	% of students answering correctly

	Climate History
	70

	Atmospheric Dynamics
	71

	Climate Modeling
	82

	Air Pollution
	77

	Energy Consumption
	70

	Alternative Energy
	73

	Population Growth & Environmental Impacts
	92

	Water Quality
	65

	Data Analysis
	72


Conclusions:
	When identifying and applying the fundamental concepts and methods of climate change science, students have readily understood the following concepts:
· Understanding population growth and how consumerism negatively affects the environment.
· Characterization of atmospheric, soil and water contaminants and their correlation to the atmospheric changes vital to climate change via climate modeling.
Concepts and ideas that met satisfactory levels of comprehension were:

· Climate History, Atmospheric Dynamics, Air Pollution, Energy Consumption, Alternative Energy, and Data Analysis.
The following topic, however, needs to be expanded upon in order to improve retention and critical thinking:
· Demonstrating an understanding of the sources and availability of fresh water. 



RECOMMENDATIONS FOR IMPROVEMENT:
	Based on exam outcomes and lab report data, students showed an overall improvement in using technology and spreadsheets to analyze and synthesize scientific information as well as utilizing secondary research to evaluate experimental lab findings.

A deep interest remains rooted in environmental issues that impact populations and it is recommended that the course maintain this component in future works.    Weaknesses in understanding basic concepts in atmospheric physics remain; therefore modifications will focus on emphasizing a simplified view of atmospheric physics while maintaining the integrity of the lecture material.  
In general improvements have been made by incorporating video tutorials that have allowed students to complete labs, at their own pace, with the help of the lecture instructor via previously recorded material.  Additional tutorials should be used throughout, along with supplemental reading material to improve comprehension of more complex material.  Mixed media, like animations, and short films will also assist in delivering information in a less complex manner.   


� Scale 1-4 reflects the ability range from the beginning level to the accomplished level – it is meant as a “college span” scale; it is expected that the majority of freshmen would not be at the “accomplished” end of the scale.  


1 – beginning 	2- developing  3 – competent  4 – accomplished








