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Introduction
All four of the Quantitative Reasoning outcomes were assessed for each of the courses. These outcomes are:
1. Represent mathematical and quantitative information symbolically, graphically, numerically, and verbally.
2. Apply quantitative methods to investigate routine and novel problems. This includes calculations/procedures, mathematical and/or statistical modeling, prediction, and evaluation.
3. Interpret mathematical and quantitative information and draw logical inferences from representations such as formulas, equations, graphs, tables, and schematics.
4. Evaluate the results obtained from quantitative methods for accuracy and/or reasonableness.
These outcomes were evaluated using common exam questions. These exams and the mapping of questions to corresponding competency outcomes are included in Appendix B and Appendix A, respectively. The mapping of questions to competency outcomes was done by course leaders. 
While the math department has had common final exam questions in place for a few courses this is the first time an assessment of the BOR TAP Quantitative Reasoning competency has taken place.
Assessment committee members included:
· Kathryn Lozo, Assistant Professor Mathematics
· Jane Wampler, Chair of Mathematics Department/Professor of Mathematics
· Harry Burt, Professor of Mathematics
· Ruth Urbina-Lilback, Professor of Mathematics

Assessment Methodology
The assessment was done using common exam questions. Course leaders were responsible for distributing the common questions. This was done via email and Blackboard. Instructors were allowed to add additional questions to the exams but these added questions were not assessed. The exams were given in each class and were proctored. 
Course instructors graded the exams and recorded the number of students who got each question correct. These results were sent to course leaders who compiled the data across all sections.
The number and percentage of course sections participating in the assessment can be seen in the table below. These sections include both the Fall 2014 and Spring 2015 semesters.
	Course
	Total number of sections
	Number of sections participating
	Percentage of sections participating

	MAT*H135
	7
	6
	85.7%

	MAT*H146
	6
	1*
	16.7%

	MAT*H167
	20
	15
	75%

	MAT*H172
	20
	16**
	80%

	MAT*H185
	5
	4
	80%

	MAT*H254
	3
	1
	33.3%

	MAT*H256
	2
	2
	100%

	MAT*H268
	1
	1
	100%

	MAT*H285
	1
	1
	100%




*MAT*H146 did not have common final exam questions until Spring 2015 and the questions were piloted that semester by the course leader. 
**Three of the four sections missing from MAT*H172 were sections in which the instructor was piloting new course materials. 




Assessment Data

Artifacts were collected for all students who took the final exam in participating sections. This ensured that the scored artifacts were representative of typical student demographics in each course. The number of artifacts collected for each course can be seen in the table below.

	Number of Student Artifacts

	Course
	Fall 2014
	Spring 2015

	MAT*H135
	39
	80

	MAT*H146
	0
	23

	MAT*H167
	112
	175

	MAT*H172
	164
	128

	MAT*H185
	12
	55

	MAT*H254
	0
	11

	MAT*H256
	3
	6

	MAT*H268
	12
	--

	MAT*H285
	--
	17


 
Scoring was done by course instructors at the end of each semester and the results were compiled by course leaders. Scoring was performed by the following instructors:

· MAT*H135 – Marian Zerbi, Dean Murphy, Joan Veneziano, Tara Rickart
· MAT*H146 – Jason Seabury
· MAT*H167 – Deb Litwinko, Katie Lozo, Janet Zupkus, Harry Burt, David Peruta, Michael McDonald
· MAT*H172 – Janet Zupkus, Marian Zerbi, Simmie Nichols, Hien Nguyen, Regina Finney, Elaine Dinto, Lisa Russo, Tracy Healy, Lorraine Carver, Evelyn Giacomi
· MAT*H185 – Ruth Urbina-Lilback, Marian Zerbi, Tony Prushnicki
· MAT*H254 – Katie Lozo
· MAT*H256 – Sandra Pettinico
· MAT*H268 – Harry Burt
· MAT*H285 – Harry Burt

One of the limitations of this assessment method is that whether a student answers a question correct, partially correct, or incorrect does not truly measure the level of understanding of a given topic. Another issue arises in the scoring of test questions. While scoring in mathematics is relatively uniform to the nature of the questions, there will always be some variance between instructors. Suggestions for improving the assessment are made in the conclusion. 

Findings

The following tables give the average percentage correct/partially correct for each of the quantitative reasoning competency outcomes. The mapping of exam questions to competency outcomes and the complete assessment results for those questions can be found in Appendix A.

	MATH135

	BOR Outcome
	Correct

	1
	69.8%

	2
	73.7%

	3
	68.4%

	4
	55.3%


 *Partial credit was not recorded for MAT*H135.


	MATH146

	BOR Outcome
	Correct
	Partial
	Total

	1
	23.90%
	54.3%
	78.25%

	2
	69.55%
	19.6%
	89.12%

	3
	32.60%
	34.8%
	67.38%

	4
	21.75%
	41.3%
	63.05%



	MATH167

	BOR Outcome
	Correct
	Partial
	Total

	1
	50.7%
	39.8%
	90.5%

	2
	51.5%
	38.1%
	89.6%

	3
	51.5%
	38.1%
	89.6%

	4
	48.6%
	43.1%
	91.6%




	MATH172

	BOR Outcome
	Correct
	Partial
	Total

	1
	40.93%
	46.2%
	87.10%

	2
	40.93%
	46.2%
	87.10%

	3
	45.42%
	47.5%
	92.95%

	4
	62.53%
	35.6%
	98.08%




	MATH185

	BOR Outcome
	Correct
	Partial
	Total

	1
	19.24%
	80.8%
	100.00%

	2
	51.62%
	40.2%
	91.77%

	3
	24.51%
	67.5%
	92.01%

	4
	34.39%
	61.4%
	95.78%





	MATH254

	BOR Outcome
	Correct
	Partial
	Total

	1
	43.64%
	40.9%
	84.55%

	2
	41.41%
	41.4%
	82.83%

	3
	43.64%
	40.9%
	84.55%

	4
	36.36%
	36.4%
	72.73%




	MATH256

	BOR Outcome
	Correct
	Partial
	Total

	1
	41.67%
	58.3%
	100.00%

	2
	58.33%
	37.5%
	95.83%

	3
	61.11%
	25.0%
	86.11%

	4
	61.90%
	32.1%
	94.05%




	MATH268

	BOR Outcome
	Correct
	Partial
	Total

	1
	66.67%
	0.0%
	66.67%

	2
	56.25%
	30.2%
	86.46%

	3
	66.67%
	33.3%
	100.00%

	4
	52.27%
	30.3%
	82.58%




	MATH285

	BOR Outcome
	Correct
	Partial
	Total

	1
	94.12%
	0.0%
	94.12%

	2
	66.67%
	13.7%
	80.39%

	3
	70.59%
	2.9%
	73.53%

	4
	61.76%
	26.5%
	88.24%



Conclusion
Overall, if we accept partially correct and correct as an adequate level of competence in each of the quantitative reasoning outcomes each of the assessed courses performed reasonably well. Using a 70% cutoff, there are a few areas that could use improvement:
· MATH135 Outcome 3 – 68.4%
· MATH135 Outcome 4 – 55.3% 
· MATH146 Outcome 3 – 67.38%
· MATH146 Outcome 4 – 63.05%
· MATH268 Outcome 1 – 66.67%
 
Of particular interest for future professional development will be outcomes 3 and 4. Part of the issue with outcome 4 is that it is difficult to assess whether students are evaluating their results for reasonableness and/or accuracy. Professional development in writing questions which target specific outcomes will likely improve results.

There are a few suggestions for improving the validity of this assessment in the future:
· Each class needs multiple questions which test each competency outcome. There were a few courses which only had 1 or 2 common questions relating to each outcome.
· Scoring Rubrics need to be created to balance grading for common questions. This will help with the consistency of grading among different sections/instructors and over multiple semesters.
· Instead of collecting data for correct/partial/incorrect results, record and collect the number of points students earned for each question. This will give a better idea of a student’s level of understanding. 

