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General Methodology

On May 12 and 13, 2010, a group of 10 scorers experienced in evaluating student writing portfolios, scorers ranging from doctoral students in rhetoric and professional communication to faculty in statistics and accounting, replicated the QuIRK methodology for quantitative reasoning (QR) assessment, evaluating QR relevance, extent, and quality in 139 student papers from Carleton College writing portfolios and 96 papers from Iowa State University communication portfolios. The papers represented a range of disciplines, both in student majors and in topics of the writings themselves. As part of the project, the scorers underwent formal training in QR assessment, including norming activities and a feasibility survey.

Analysis of Feasibility Survey
Table 1 presents a summary of the feasibility survey completed by the 10 scorers who took part in the exercise.  All questions were rated on a scale of 1 (strongly disagree) to 6 (strongly agree). In questions 1-4 respondents were asked to evaluate the connection between QR and argument in general—not specifically with our rubric.  In questions 5-13 they were asked to respond to the particulars of our rubric.


Responses to question 1 show very strong agreement that communication is a key element of QR.  Respondents reported nearly the same level of agreement that successful QR education should be evidenced in student written work (question 3) and thus that we should look to see how QR is or is not playing out in student papers (question 4).  Most felt that our rhetorical approach would draw in colleagues from Arts/Lit/Humanities (ALH) (question 2).

Table 1.  Summary of agreement/disagreement responses to feasibility survey
	Mean
	Mode
	75th Percentile
	Median
	25th Percentile

	1. Communication plays a significant role in what it means to be quantitatively literate.

	5.9
	6
	6
	6
	6

	2. Emphasizing the rhetorical aspects or approach to QR increases the likelihood that colleagues in the arts, literature, and humanities will teach QR practice. 

	5.6
	6
	6
	6
	5

	3. If we are succeeding in our efforts to enhance students’ quantitative reasoning skills, we should see evidence of that in student written work.

	5.6
	6
	6
	6
	5

	4. For a complete understanding of how well our students are doing in the area of QR, we should consider looking for evidence in student writing in addition to traditional quantitative assessment tests.

	5.6
	6
	6
	6
	5

	5. Applying the rubric gave me important insights into how students are (or are not) using quantitative evidence in written arguments.

	4.7
	5
	5
	5
	4.25

	6. After reading student work with the rubric, I have an idea for how I might alter one or more assignments to help students improve their QR skills.

	4.8
	5
	5
	5
	5

	7. Overall, I found the rubric easy enough to employ.

	4.3
	4
	5
	4
	4

	8. I was able to distinguish between the categories of QR relevance.

	4.5
	5
	5
	5
	4

	9. I was able to distinguish between the categories of QR extent.

	4.9
	4
	5.75
	5
	4

	10. I was able to distinguish between the levels of quality on papers which I deemed peripherally relevant.

	4
	4
	4
	4
	4

	11. I was able to distinguish between the levels of quality on papers which I deemed to be centrally relevant.

	4.6
	4
	5
	4.5
	4

	13. It would be possible to use a rubric like this one to assess student work at Iowa State.

	5
	5
	5
	5
	5

	14. I would be useful to use a rubric like this one to assess student work at Iowa State.

	5
	5
	5
	5
	5



Turning next to the questions which related specifically to our rubric, respondents generally agreed that its application gave them important insights into student work (question 5)—though the degree of agreement was less strong than on questions pertaining to rhetoric and QR more generally.  Importantly, most thought that these insights were actionable—that they suggested ways in which assignments might be revised to improve QR on campus (question 6).  (8 or the 10 responses were 5 or 6 out of 6.)  This confirms Carleton’s experience with the rubric as a successful formative tool.


While scorers found that the rubric provoked useful insights, many found it difficult to put that theory into practice.  Responses to question 7 (overall each of use) averaged only 4.3.  The most difficultly appears to have come in assessing the quality, especially in papers of which were peripherally QR relevant.  


Ultimately, all but 1 participant felt it would be both useful and possible to employ a rubric like this to assess student work at Iowa State (giving scores of 5 or higher to questions 12 & 13).

Analysis of Assessment Data

Reliability


The survey results show that, while believing the exercise to be useful, Iowa State faculty were generally unconfident in their ability to reliably apply the rubric.  The results presented in Table 2 suggest the participants had a realistic view of their degree of agreement.  Column 1 reports agreement statistics when including all 10 readers when reading papers written at Carleton.  Agreement in relevance is “substantial” while that in extent and quality are only “fair” and “slight” respectively.  While it would be expected that the degree of agreement falls when working for relevance to extent to quality, the level of agreement suggests it may take more conversation and norming for Iowa State readers to effectively use the rubric in a summative way.

Robustness analysis indicated that the low level of agreement in quality is in part due to the slightly different scoring on the part of 2 readers.  The results in column 2 show that eliminating these readers from the sample raises the fraction of perfect agreements to 54%. 


The final columns repeat the analysis looking at the level of agreement readers achieved when scoring Iowa State papers.  Interestingly, readers in this sample found it more difficult to agree in relevance but easier to agree on extent and quality.  This may be due to the fact that the set of papers were all in response to a common prompt.  The difference in results shown in when reading Iowa State papers as compared to Carleton papers stresses the importance of context when applying this instrument.  (Note: There were no notable outliers among the 10 scorers when reading Iowa State papers.)

Table 2. Inter-rater exact agreement

	
	Carleton Papers
	Iowa State Papers

	
	All Readers

n=139
	Select Readers

n=79
	All Readers

n=96

	Relevance
	83% (0.68)
	84.8% (0.71)
	58% (0.30)

	Extent
	61% (0.39)
	62.5% (0.40)
	65% (0.42)

	Quality
	43% (0.20)
	54% (0.33)
	51% (0.24)


Note: Associated Cohen’s kappa in parenthesis.
Assessment Analysis

Taking the data on Iowa State papers at face value, we can look to what the data may say about QR in writing in the sample of papers we examined.  Of the 96 papers, 36 were found to be centrally QR relevant, 47 were peripherally so, and 13 were QR irrelevant.
  Table 3 shows students’ propensity to use QR.  While only 1/3 used QR throughout the paper, fully 83% used quantitative evidence to some degree.  This sample provides ample opportunity to teach QR.  Looking more closely, row 3 shows that students are especially prone to call on numeric evidence when it is central to their argument.  Still, over 40% only used QR in one or two places when quantities were central to their argument.  As we will see below, this may suggest room for improvement.  Relative to Carleton students, Iowa State students in this sample were relatively good at calling on data to set the context of their arguments or provide detail.  When QR is peripherally relevant, three-quarters used numeric evidence.  

Table 3.  Extent of QR by relevance type
	
	QR Extent

	
	No Explicit QR
	Some QR
	Extensive QR

	All Papers
	16.9%
	53.0%
	30.1%

	
	
	
	

	Peripheral QR relevance


	27.7%
	61.7%
	10.6%

	Central QR relevance
	2.8%
	41.7%
	55.6%

	
	
	
	



Table 4 considers the quality of QR found in the papers.  Among papers deemed to be peripherally QR relevant, readers were generally disappointed.  Only 13% of these papers were placed in the “good” category and none were “exemplary.”  This suggests that, as at Carleton, attention to peripheral uses of QR represents a fast way forward to improvement.  Among those for which QR was found to be centrally relevant, about one-third were rated as good or exemplary.  Of the 25% of these papers which were deemed of lowest quality, only 1 used quantitative evidence extensively.  This suggests that the readers may have given these papers low scores because it was judged that the student failed to appreciate the ways in which her claims demanded quantitative evidence.

Table 4.  Quality of QR by relevance type
	
	Quality

	
	1
	2
	3
	4

	All Papers

	34.9%
	42.2%
	18.1%
	4.8%

	Peripherally Relevant
	42.6%
	44.7%
	12.8%
	0.0%



	Centrally Relevant
	25.0%
	38.9%
	25.0%
	11.1%

	
	
	
	
	


Post-Assessment Reflection

Following the formal assessment activities, the scorers discussed the implications of the QuIRK Project for pedagogical and curricular reform at Iowa State University. The following themes emerged from that discussion:

· weaknesses in current student performance in quantative reasoning reflect the lack of a university-wide coherent approach to this critical undergraduate competency;

· modest concentration on peripheral uses of QR could substantially improve student ability to produce persuasive communications;

· Iowa State University’s advanced communication courses (business communication, technical communication, biological communications, report and proposal writing, rhetorical analysis, and audience-based web design) could directly and easily benefit from more explicit instruction in quantitative reasoning;

· a university-wide curricular reform aimed at strengthening quantitative reasoning at the undergraduate level would dovetail effectively with Iowa State University’s current communication-across-the-curriculm program focusing on written, oral, visual, and electronic communication;

· faculty development in quantitative reasoning could be effectively coordinated through the Center for Excellence in Learning and Teaching.

� The statistics reported here are for the first readers’ scores.  Those from second readers are similar.





