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Rubric for the Assessment of Quantitative Reasoning in Student Writing

 

Context of use:
This rubric was designed to assess quantitative reasoning (QR) in general education at an institutional level based on a sample of student writing.  In particular, it is not designed to evaluate individual students because the papers we assess are not submitted by students with an eye toward showing QR proficiency. 

Our intention is to assess the degree to which the use/mis-use of QR forwards or fails to forward the argument without regard for the discipline for which the course was written.  We similarly do not consider the nature of the assignment.  To keep these details out of mind while assessing the paper, do not read the assignment (if present) until you have finished assessing the paper.
I.  Identification: Enter student I.D. and reader I.D.
II.  Potential relevance of QR to paper:  Is QR potentially relevant to this paper?


(0 = None/Incidental, 1 = Yes peripheral, 2 = Yes central).

-NOTE: This is a reader’s assessment of the potential contribution of quantitative information to the paper based on the stated and implied goals of the paper itself; it is not an assessment of the specifications of the assignment.


In making this assessment, consider how a reasonable person would consider the relevance of QR to the topic chosen by the student.  That is, ask if you would expect QR to play a peripheral or central role in a strong paper on this topic, not if you could somehow squeeze QR into this context.

None or incidental: no potential uses of numbers or miscellaneous uses only.
-e.g., An examination of the role of Confucianism in the downfall of the Han dynasty for a History course.

-e.g., A comparison of the depictions of Lucretia in paintings by Rembrandt and Gentileschi for an Art History course.

-e.g., A consideration of whether realist paradigms in Political Science make sense of Israeli and Palestinian conflicts and peace efforts.

Peripheral: potential uses of numbers to provide useful detail, enrich descriptions, present background, or establish frames of reference.

-e.g., A Psychology paper tracing possible psychogenic pain mechanisms that discusses the incidence of psychogenic pain in an opening paragraph.

-e.g., An evaluation of the nature of community in a contemporary mall observed for an American Studies course that discusses the popularity of malls in an opening paragraph.

-e.g., An account of the role of the Bible in the lives of slaves and slaveholders for a Religion course that presents, as background, common religious beliefs of Africans brought to America and the extent to which slaves later became Christians.

Central: potential uses of numbers to address a central question, issue, or theme.

-e.g., An evaluation for a Sociology course of the deterrent effects of capital punishment on violent crime.

-e.g., A lab report for a Biology course on allelic frequency in two populations of gall fly larvae to assess potential genetic variation and physical location differences in gall flies.

-e.g., An analysis for an English writing course of whether the 2001 No Child Left Behind Act benefits  America’s education system.

III.  Extent of QR: What is the extent of numerical evidence and quantitative reasoning present in the paper?


(rate 1-3 based on criteria on attached handout)

-NOTE: This is not a rating of the quality of the QR shown; it is an assessment of the degree to which explicit numerical information or reasoning with quantitative information is present. 

IV.  Overall Quality of implementation, interpretation, and communication of QR:  This score reflects the overall quality of the use of QR in the paper.  In high-scoring papers, QR enhances the argument or effectiveness of the paper.  In low-scoring papers, the ineffectiveness or absence of QR weakens the paper.


(rate 1-4 based on criteria on attached handout).

-NOTE: If you have determined that QR is not relevant to the paper, do not rate QR quality. 

-NOTE: Expectations for QR usually differ by whether the use (or missed use) was central or only peripheral to the argument.  The descriptions on the next page provide guidance.  Following the scoring matrix, you will also find a list of paper types we’ve seen in previous assessments along with typical scores for those paper types. 

-NOTE: The criteria which distinguish between scores of 1, 2, and 3 are more absolute in nature.  The distinction between 3 and 4 (good vs. exemplary) is more relative. 


-NOTE: To the extent possible, focus on the quality of QR as distinct from general writing quality.  It is entirely possible that a nicely written piece may score a 1 in the QR dimension or that grammatically-challenged piece may be exemplary in QR. 

V.  Problematic characteristics of QR present in paper: (0 = No check, 1 = Check).


-NOTE: If you have determined that QR is not relevant to the paper, do not score these characteristics. 

-NOTE: Check an item only if the reader judges it to be a noticeable shortcoming of the paper.  For example, the writer might not describe the data collection methods behind all quantitative information cited, but only check this if the failure to do so detracts significantly from the reader’s understanding of the information presented.

-NOTE: In this item we are scoring for the presence of a problem.  For instance, if a student does a nice job distinguishing correlation from causation in one section of the paper and then glaringly fails to do so in a subsequent section of the paper, then we code the paper as exhibiting this problem.
VI.  Assignment assessment: Does the assignment explicitly call for the use of QR in the paper?


(0 = No, 1 = Yes, 5 = No assignment present).

	Score
	

	1
	No explicit numerical evidence or quantitative reasoning.  May include quasi-numeric references (ie “many,” “few,” “most,” “increased,” “fell,” etc.).



	2
	One or two instances of explicit numerical evidence or quantitative reasoning (perhaps in the introduction to set the context), but no more.



	3
	Explicit numerical evidence or quantitative reasoning is used throughout the paper.


	
	1
	2
	3
	4

	Central Relevance
	Use of numerical evidence is so poor that either it is impossible to evaluate the argument with the information presented or the argument is clearly fallacious.  Perhaps key aspects of data collection methods are missing or critical aspects of data source credibility are left unexplored.  The argument may exhibit glaring misinterpretation (for instance, deep confusion of correlation and causation).  Numbers may be presented, but are not woven into the argument.

	The use of numerical evidence is sufficient to allow the reader to follow the argument.  But there may be times when information is missing or misused.  Perhaps the use of numerical evidence itself is uneven.  Or the data are presented effectively, but a lack of discussion of source credibility or methods makes a full evaluation of the argument impossible.  Misinterpretations such as the confusion of correlation and causation may appear, but not in a way that fundamentally undermines the entire argument.

	The use of numerical evidence is good throughout the argument.  Only occasionally (and never in a manner that substantially undermines the credibility of the argument) does the paper fail to explore source credibility or explain methods when needed.  While there may be small, nuanced errors in the interpretation, the use of numerical evidence is generally sound.  However, the paper may not explore all possible aspects of that evidence.


	The use of numerical evidence is consistently of the highest quality.  When appropriate, source credibility is fully explored and methods are completely explained.   Interpretation of the numerical evidence is complete, considering all available information.  There are no errors such as confusion of correlation and causation.  This paper would be an excellent choice as an example of effective central QR to be shared with students and faculty.

	Peripheral Relevance
	Fails to use any explicit numerical evidence to provide context.  The paper is weaker as a result.  This paper shows no attempt to employ peripheral QR.


	Uses numerical evidence to provide context in some places, but not in others.  The missing context weakens the overall paper.  Or the paper may consistently provide data to frame the argument, but fail to put that data in context by citing other numbers for comparison.  Ultimately, the attempt at peripheral use of QR does not achieve its goal.
	The paper consistently provides numerical evidence to contextualize the argument when appropriate.  Moreover, numbers are presented with comparisons (when needed) to give them meaning.  However, there may be times when a better number could have been chosen or more could have been done with a given figure.  In total, the peripheral use of QR effectively frames or motivates the argument.
	Throughout the paper, numerical evidence is used to frame the argument in an insightful and effective way.  When needed, comparisons are provided to put numbers in context. This paper would be an excellent choice as an example of effective peripheral QR to be shared with students and faculty.


Guide to Common Paper Types

	Paper Type
	Description
	Typical Score Range

	“Weasel Minorus”

	A paper for which QR is peripherally relevant, but only quasi-quantitative terms are used.  (For example, an introduction refers to “many,” “few,” “infrequent,” and the like.)


	1-2

	“Weasel Majorus”

	A paper for which QR is centrally relevant, but only quasi-quantitative terms are used.  (For example, the analysis refers to “many,” “few,” and “infrequent” or “increases,” “fell,” and “diminished” without providing precise values.)


	1-2

	“The Frameless Picture”

	A paper for which QR is peripherally relevant, but no quantitative information is given—not even weasel words—indicating the student doesn’t realize that the context is important.


	1

	“Where’s the Beef?!”
	A paper for which QR is centrally relevant, but no quantitative information is given—not even weasel words—indicating the student doesn’t realize that numerical evidence is important to the argument.


	1

	“All Stat, No Cattle”
	The paper discusses “statistical significance” of results, but does not consider whether the size of the effects are of any practical import.


	2-3

	“The Magic Staple”
	The text of the paper includes no numerical evidence, though it refers to a quantitative argument.  At the end of the paper, you find tables and/or charts that include all the data—though the charts and tables were never explicitly cited in the paper.


	2

	“The Data Dump”
	The student includes data—even interesting data—but does not analyze it.  Often the paper reads as if the student is following directions to collect or present particular figures, but hasn’t really considered the purpose of the data in the context of the argument.


	2-3

	“The Mind Reader”
	The student presents data and analyzes it, but fails to draw any conclusions, apparently expecting that the reader obviously knows what the student intends to make of all of this.
	2-3


Quantitative Reasoning in Student Writing Rating Sheet 
I.  Identification.
Student I.D. #: __________________  
Reader I.D. #: _____
 
II.  Is QR potentially relevant to this paper?   [rate potential contents of paper, not the assignment]  


___ NO
or incidentally only
  ___ YES, but peripherally only
   ___ YES, centrally

[If relevance is scored “NO or incidentally only,” skip to part VI.]
III.  What is the extent of numerical evidence and quantitative reasoning present in the paper?

[See: “Employs QR Criteria”;   Note: This is not a rating of the quality of the QR shown, only its presence.]

___  rating of 1-3,  review attached criteria
[If the extent of QR is give a score or 1, “no explicit numerical evidence,” skip to part VI.]

IV.  OVERALL ASSESSMENT of Quality of implementation, interpretation, and communication of QR:

___  rating of  1-4, review attached criteria
V.  Problematic characteristics of the QR present in the paper: [check all issues that detract significantly from the reader’s understanding of the information presented. ]   

___ Uses ambiguous words rather than numbers.

___ Fails to provide numbers that would contextualize the argument.


___ Fails to describe own or others’ data collection methods.


___ Doesn’t evaluate source or methods credibility and limitations.


___ Inadequate scholarship on the origins of quantitative information cited.


___ Makes an unsupported claim about the causal meaning of findings.


___ Presents numbers without comparisons that might give them meaning.

___ Presents numbers but doesn’t weave them into a coherent argument.
VI.  Does the assignment explicitly call for the use of QR in the paper?


___ YES
  ___ NO
   ___ NO ASSIGNMENT PRESENT
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