#2. Executive Summary: Undergraduate Program Assessment:  Student Outcomes
To be completed by Departments and submitted by the Department Chair to the Assessment Blackboard Site. 
	Department:        Natural Sciences                                                       Date: 9 January 2015

	Members involved with assessment of artifacts: 


	See Undergraduate Program Outcome Assessment Plan: Student Outcomes for: a) Learning Outcome; b) Background; c) Question(s) 

	Methodology: 
1). OBJECT* What data was collected? (artifacts/assessment tool must be attached)? Lab reports were collected from three courses including Bio 208 Genetics, Chem 231 Organic Chemistry I, and Phys 382 Modern Physics
2) How was data collected? After students turned in their lab reports to be graded, professors from each course scanned appropriate sections from each lab report that would address the specific student outcome to be assessed. Each professor created a single pdf for their course of all scanned materials to be used in the assessment. 


	Analysis of artifacts: 
1). PERFORMANCE CRITERIA* - How was data analyzed? (attach rubrics/scoring tools if used). Lab reports were assessed using the attached scoring sheet/rubric that was created by department members when the assessment plan for the 2014-15 academic year was developed October 2014.  
2). Who participated in the analysis of data? Dr. John Jurchen, Dr. Kristy Jurchen, Dr. Rob Hermann, Dr. Brent Royuk, Dr. Kyle Johnson, Dr. Connie Callahan, Dr. Tim Huntington, and Dr. Joe Gubanyi
 

	Summary of RESULTS*: 
1). Restate the assessment question(s) (from the Assessment plan): Are students in science labs where data is collected making appropriate conclusions about what was examined in their experiments or are they just repeating their results?
2). Summarize the assessment results. A narrative summary is required. Charts, tables or graphs are encouraged but optional. When we met, we looked at each artifact together and then decided as a group which score to assign to the artifact. Scores were based on the following Likert scale: 1 - desired outcome not met at all; 2 - desired outcome minimally met; 3 - desired outcome moderately done; 4 - desired outcome well done; 5 - desired outcome exceptionally well done. 

A total of 31 lab reports were viewed in the assessment (14 from Bio 208, 11 from Chem 231 and 5 from Phys 382. Our goal that 80% of students would score 3 or better in our assessment was met as 27 out 31 lab reports (87%) scored 3 or better. Each course also met the 80% goal with 14 out of 15 in Bio 208, 9 out of 11 in Chem 231 and 4 out of 5 in Phys 382 scoring 3 or better. The breakdown of the rubric scoring was as follows: 11 out of 31 (35%) scored 5; 13 out of 31 (42%) scored 4; 3 out of 31 (10%) scored 3; 3 out of 31 (10%) scored 2; and 1 out of 31 (3%) scored 1. 

3). INTERPRETATION* - Discuss how the results answer the assessment question(s). We had a specific assessment question based on previous discussions in the department about whether students were able to distinguish between the results of their experiments and the interpretation of those results. In our assessment of three specific lab reports, we were very careful to see if students were doing more than just repeating their results in their conclusions. We were pleasantly surprised to see that our students did reasonably well in explaining why their results came out as they did. We discussed the importance of addressing the scientific understanding behind expected and/or actual results during the pre-lab preparation, the lab activity itself and data/results analysis after the experimental data has been collected. We also discovered, most notably in our assessment of the Phys 382 labs, that students have a difficult time interpreting and understanding the significance of experimental error and uncertainty in their data.


	Sharing of Results: 
When were results shared? Date: January 9, 2015
How were the results shared? (i.e. met as a department) We met as a department during the winter faculty seminar.
Who were results shared with? (List names):  John Jurchen, Dr. Kristy Jurchen, Dr. Rob Hermann, Dr. Brent Royuk, Dr. Kyle Johnson, Dr. Connie Callahan, Dr. Tim Huntington, and Dr. Joe Gubanyi

	Discussion of Results –ACTION*-  Summarize your conclusions including: 
1.How will what the department learned from the assessment impact the teaching/learning process in your department? All of us in the department recognize the importance of young scientists developing the ability to truly analyze their data and not just repeating their results or copying answers from books. We know that providing learning experiences that encourage students to think critically will ultimately prepare them best for a career in the sciences. 
2. How will the program use the results to improve student achievement of the learning outcome? As stated in our Assessment Plan for the 2014-15 academic year, we plan to assess the same question assessed in this summary in three different science courses (Bio 351 Microbiology, Chem 331 Organic Chemistry II, and Phys 399 Physics Research) in Spring 2015. Having assessed the same student outcome in the fall, the professors whose classes will be assessed in the spring will focus on distinguishing between reporting your results and explaining why they occurred, and we expect to find our students making appropriate conclusions from their lab experiments. Several members shared specific actions they would attempt to improve students' abilites to distinguish interpretation of results from results. Rob Hermann plans to add a lab activity in Phys 382 which will focus on calculating means and standard deviations after collecting data and understanding the significance of the variance (experimental error) in interpreting the results. John Jurchen plans to better cover the topic of uncertainty in his Chem 325 Quantitative Analytic Chemistry course. Joe Gubanyi made an effort this fall to rewrite lab handouts for Bio 208 so that students would have to analyze/interpret their data and not simply write answers copied from sources. He noted an improvement in his students' responses on lab reports. He intends to carefully look at and rewrite if necessary other lab activities and assignments in courses where students are asked to collect and analyze data. 


	FEEDBACK* - Reassess outcome after ACTION* has been taken.  


	What assessment questions related to the learning outcome would the program like to investigate in the future? As stated before, we plan to assess the same question assessed in this summary in three different science courses (one each from biology, chemistry and physics) in Spring 2015.  
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