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BioSQuaRE Team 
Biology 
 

Paul Overvoorde (Macalester) 

Peter Brodfuehrer, Greg Davis (Bryn Mawr) 

Marion Preest (Keck Science Center, Claremont Colleges) 

Steve Adolph, Cathy McFadden (Harvey Mudd) 
 

Educational Psychology/Statistics 
 

Andy Zieffler, Laura Le (U. Minnesota) 

Laura Ziegler (Iowa State) 
    

Other 
 

Liz Stanhope (Lewis and Clark) – Math 

Jason Belitsky (Oberlin) – Chemistry 

Marcelo Vinces (Oberlin) – Quantitative Skills Center 

Tabassum Haque (Oberlin) – Institutional Research 
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Molecular Biology of the Cell    Perspective November 2014 

Motivation 

Mol. Biol. Cell 2014, 25, 3478-3481 
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Actual Motivation 

Graphic – Paul Overvoorde (Macalester) 

October 2012 – HHMI Program Director’s  Meeting, collaborative 

proposal group 

selection:  
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BioSQuaRE 

Target Populations:   

 (1) Students entering or prior to biology intro sequence (“pre”) 

 (2) Biology majors beyond intro sequence (“post”)   

Focus Areas:  

 

Algebra, Probability, Statistics, Modeling, Visualization ** 
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Utility:  

 

• Individual Student 

• Individual Faculty Member 

• Department/Institution 

  

  



BioSQuaRE Development 

Process: 
 

SQuaRE – mix of multiple choice and open-ended            

questions to generate distracters. 
 

BioSQuaRE v1 – mostly multiple choice 
 

BioSQuaRE v2 – almost all multiple choice 
 

BioSQuaRE v3 – all multiple choice 
 

BioSQuaRE v4  – elimination/modification of  

redundant/problematic questions, ready for general use. 

  

Increasing 

Biological 

Context and  

Percent of 

Visualization 

Questions 
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   May 2015 

BioSQuaRE v4 



BioSQuaRE v3 
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QLRA 
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Examples of Test Items Removed 
 
Please Contact Paul Overvoorde 
if you would need to see 
examples. 



Item Discrimination 

Item discrimination is a 

measure of how well the 

item differentiates 

between lower and higher 

ability students. This can 

be seen in the "steepness" 

of the curve. 

Item Response Theory 

The probability of a correct response for a particular item can be 

depicted in the item characteristic curve (ICC).  



Here are the ICCs 

for all of the items 

on BIOSQUARE 

v2. 

Most items have 

reasonable 

discrimination. 

 

Q17 is an 

example of a 

problematic item. 

The items show a 

good range of 

difficulty. 

BioSQuaRE v2 





Person Estimates 

Once we know the item 

characteristics, we can 

use students' response 

patterns to estimate their 

ability level. 

This suggests our sample 

included students with a 

wide range of ability 

levels. 

BioSQuaRE v2 





In Progress and Next Steps 
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-We have a link that allows instructors across the country to have 

their students take  BioSQuaRE v4 (online, via Qualtrics) and a 

web site is coming soon.   

 

https://umn.qualtrics.com/SE/?SID=SV_40dNrA9pn6WKvlj 

 
(look forward to seeing how the test performs with a large range of 

institutions (beyond liberal arts) and types of students)   

 

-We are working on a manuscript about the initial development of 

the instrument (in revision). 
 

 

https://umn.qualtrics.com/SE/?SID=SV_40dNrA9pn6WKvlj
https://umn.qualtrics.com/SE/?SID=SV_40dNrA9pn6WKvlj


   For more details, contact: 

biosquare@macalester.edu 
       ceumb@stolaf.edu 
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