Analysis of Feasibility Survey
Table 1 presents a summary of the feasibility survey completed by the 12 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 near-unanimous, strong agreement that communication is a key element of QR.  Respondents reported almost equally strong 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. 

	5.3
	6
	6
	5.5
	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.

	5.7
	6
	6
	6
	5.25

	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.

	5
	5
	5
	5
	5

	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.

	5.4
	6
	6
	5.5
	5

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

	4.9
	5
	5
	5
	5

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

	5.3
	5
	5.75
	5
	5

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

	5
	5
	5
	5
	5

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

	4.7
	5
	5
	5
	4.25

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

	4.6
	5
	5
	5
	4.25

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

	5.2
	5
	6
	5
	5

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

	5.2
	5
	6
	5
	5



Turning next to the questions which related specifically to our rubric, respondents agreed that its application gave them important insights into student work (question 5.  Importantly, readers thought that these insights were actionable—that they suggested ways in which assignments might be revised to improve QR on campus (question 6).  This confirms Carleton’s experience with the rubric as a successful formative tool.


Nearly all scorers found the rubric easy to use (question 7), and reported that they were able to respond to the required prompts (questions 8-11).  Interestingly, the most difficultly appears to have come in assessing the quality of centrally relevant papers--though responses to this question were very similar to the others.  

Ultimately, all but one reader felt it would be possible and useful to employ a rubric like this to assess student work at Edmonds (questions 12 & 13).  (The one outlier gave a response of 3 on the six-point scale.  All others gave a response of 5 or 6.)
Analysis of Assessment Data

Reliability

The survey results show that Edmonds faculty generally believed they were able to effectively apply the rubric.  Of course, it is possible that readers confidently scored papers in disparate ways.  Because the rubric was designed at Carleton, we first read Carleton student papers to see whether Edmonds faculty could reliably apply the rubric to a sample drawn from the Carleton population—the same population in which Carleton scorers proved reliable.


The results presented in the first two columns of Table 2 are promising.  Column 1 reports agreement statistics when including all 12 readers.  Agreement was "substantial" in relevance and "moderate" in extent, though only "fair" in quality.  

Robustness analysis indicated that this low level of agreement 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 agreement in all three items.  In particular, agreement on extent rises to the "substantial" level while quality rises to the "moderate" level. 

The final columns repeat the analysis looking at the level of agreement readers achieved when scoring Edmonds papers.  The results (column 3) look similar to those in the sample of Carleton papers for relevance.  Agreement in extent is notably higher.  However, quality scores show somewhat lower agreement.  The percentage of agreements in relevance was nearly identical, but due to the difference in distributions between the Carleton and Edmonds samples kappa is lower.  Once again, one reader appeared to be and outlier.  The final column reports agreement on Edmonds papers excluding scores from this reader.  Excluding these scores, relevance shows "moderate" reliability while extent ratings are prove "strongly" reliable.  Quality reliability is only "fair."
Table 2. Inter-rater exact agreement

	
	Carleton Papers
	Edmonds Papers

	
	All Readers

n=152
	Select Readers

n=92
	All Readers

n=71
	Select Readers

n=51

	Relevance
	74% (0.60)
	75% (0.61)
	68% (0.31)
	71% (0.40)

	Extent
	65% (0.47)
	73% (0.60)
	90% (0.82)
	90% (0.82)

	Quality
	51% (0.31)
	58% (0.40)
	47% (0.26)
	46% (0.26)


Note: Associated Cohen’s kappa in parenthesis.

The results in Table 2 suggest several conclusions.  First, Edmonds faculty achieved very nearly the levels of reliability reported by Carleton faculty when reading Carleton papers ( kappa = 0.61, 0.69, and 0.53 for relevance, extent, and quality respectively) despite only 1 day norming with the rubric.  This result appears to indicate that the rubric can be applied by others.  With repeated application, we might hope Edmonds faculty could achieve substantial agreement in all three categories.  The level of reliability in relevance and quality was somewhat lower when applied to the Edmonds papers.  This may be due to the fact that Edmonds papers were all written in response to one of four prompts.  This result reminds us that context matters when designing and applying rubrics like that used by QuIRK.
Assessment Analysis

Taking the data on Edmonds 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 71 papers, 50 were found to be centrally QR relevant, 17 were peripherally so, and only 4 were QR irrelevant.
  Table 3 shows students’ propensity to use QR.  Despite the high QR relevance in the sample, nearly 40% of the students used no explicit quantitative evidence.  Looking more closely, row 2 shows that much of this lack of QR is due to student responses to peripherally QR relevant situations; like Carleton students, Edmonds students do not generally use explicit numerical evidence in these cases.  When QR is centrally relevant, on the other hand, fully 2/3 of students employ QR extensively while around one in six use only a few bits of numerical evidence.  Depending on the paper and the topic, this may be perfectly reasonable.  (The 16% of central QR instances in which no quantitative evidence was used presumably represent opportunities for instruction.)
Table 3.  Extent of QR by relevance type
	
	QR Extent

	
	No Explicit QR
	Some QR
	Extensive QR

	All Papers
	38%
	16%
	46%

	
	
	
	

	Peripheral QR relevance

	88%
	12%
	0%

	Central QR relevance
	16%
	18%
	66%

	
	
	
	



Table 4 considers the quality of QR found in the papers.  Among papers deemed to be peripherally QR relevant, readers were generally disappointed.  This undoubtedly flows directly from the lack of explicit quantitative evidence in this subset of the papers.  This may represent "low hanging fruit."  If we can teach students to provide data rather than use weasel words like "many" or "few" we might quickly improve QR effectiveness on campus.   Among those papers for which QR was found to be centrally relevant, about 40% were rated as good or exemplary.  Of the 26% (or 13) of papers which were deemed of lowest quality, over half (8) employed no QR.  While the relationship between quality and extent among the other centrally relevant was not perfect, the strong association between the two variables suggests that a good deal of reader disappointment can be attributed to students’ failure to appreciate the power of numerical evidence in supporting their arguments.  
Table 4.  Quality of QR by relevance type
	
	Quality

	
	1
	2
	3
	4

	All Papers

	43%
	25%
	21%
	10%

	Peripherally Relevant
	94%
	6%
	0%
	0%



	Centrally Relevant
	26%
	32%
	28%
	14%

	
	
	
	
	


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





