
 

Supplemental Material 

CBE—Life Sciences Education 

 Buchanan et al. 

  



 

Appendix A: Summary of CUREs and CURE-like activities published between 2000-2020 and assessed for this review. All CUREs are listed by author(s) and include year of 

publication, subdiscipline, course level, and the CURE components included in the curriculum.  

Authors Year Discipline Subdiscipline Level (Intro or 
Advanced) 

Academic 
Year 

Length Explicitly 
Described as 
CURE 

Use of Science 
Practices 

Discovery Relevance Collaboration Iteration Students 
Develop the 
Research 
Question 

Students 
Design the 
Methodology 

Students 
Review 
Primary 
Literature 

Students 
Disseminate 
the Results 

Odom & 
Grossel 

2002 Biology Molecular Advanced Sophomore &  
Higher 

8 weeks No Yes Yes Yes Yes Yes No No Yes No 

Caspers & 
Roberts-
Kirchhoff 

2003 Biochemistry Biochemistry Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Griffin et al. 2003 Biology Genetics Advanced Sophomore &  
Higher 

1 semester No Yes Yes Yes Yes Yes No No Yes No 

Gammie & 
Erdeniz 

2004 Biology Molecular Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes No Yes Yes No 

Rasche 2004 Biology Microbiology Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes No Yes Yes Yes 

Chen et al. 2005 Biology Genetics Introductory Freshman/ 
Sophomore 

1 semester No Yes Yes Yes No Yes No No Yes Yes 

Gonzales & 
Semken 

2006 Geosciences Geosciences Advanced All 1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Newton et al. 2006 Chemistry Organic Advanced Sophomore &  
Higher 

1 semester No Yes Yes Yes Yes Yes No Yes Yes No 

Snellman et al. 2006 Biology Ecology Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Snellman et al. 2006 Biology Molecular Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Goyette & 
DeLuca 

2007 Biology Immunology Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Kerfeld & 
Simons 

2007 Biology Genetics Advanced All 1 semester No Yes Yes Yes Yes Yes No No No Yes 

Kushner 2007 Biology Microbiology Advanced Sophomore &  
Higher 

6 weeks No Yes Yes Yes Yes Yes No No No No 

Van Engelen et 
al. 

2007 Chemistry Chemistry Advanced All 1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Brame et al. 2008 Biology Genetics Advanced Sophomore &  
Higher 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Drew & Triplett 2008 Biology Genetics Advanced Sophomore & 
Higher 

1 semester No Yes Yes Yes Yes Yes No No Yes Yes 

Ford et al. 2008 Chemistry Introductory Introductory Freshman 1 semester No Yes Yes Yes Yes Yes Yes No No Yes 

Hingamp et al.  2008 Biology Genetics Advanced Junior 1 semester No Yes Yes Yes Yes Yes No No No No 

Lopatto et al. 2008 Biology Genetics Advanced Sophomore & 
Higher 

varies Yes Yes Yes Yes Yes Yes No No Yes Yes 

Marcus et al. 2010 Biology Genetics Introductory Freshman 1 semester No Yes Yes Yes No Yes Yes No Yes Yes 

Parra et al. 2010 Interdisc. Interdisciplinar
y 

Advanced Junior/ 
Senior 

10 weeks No Yes Yes Yes No Yes No Yes Yes Yes 

Ault et al 2011 Biology Genetics Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes No Yes Yes No 

Caccavo 2011 Biology Microbiology Advanced Sophomore & 
Higher 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Gardner et al. 2011 Biology Introductory Introductory Freshman 1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Iimoto & 
Frederick 

2011 Chemistry Chemistry Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sargent Jones 
et al. 

2011 Biology Neurobiology Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Kloser et al. 2011 Biology Ecology Introductory Freshman 10 weeks No Yes Yes Yes Yes Yes Yes No No Yes 



Siritunga et al. 2011 Biology Genetics Advanced Sophomore & 
Higher 

varies No Yes Yes Yes Yes Yes No No No Yes 

Treacy et al. 2011 Biology Genetics Introductory Freshman 1 semester No Yes Yes Yes Yes Yes Yes Yes No No 

Bascom-Slack 
et al. 

2012 Biology Botany Introductory Freshman 1 semester No Yes Yes Yes Yes Yes Yes Yes No Yes 

Brownell et al. 201 Biology Ecology Introductory Freshman/ 
Sophomore 

1 semester No Yes Yes Yes Yes Yes Yes Yes No No 

Rowland et al. 2012 Interdisc. Interdisciplinar
y 

Advanced Sophomore 1 semester No Yes Yes Yes Yes Yes No Yes No No 

Anunson et al.  2013 Chemistry Introductory Introductory Freshman 2 weeks No Yes Yes Yes Yes No Yes No No No 

Burnette & 
Wessler 

2013 Biology Introductory Introductory Freshman 1 semester No Yes Yes Yes Yes Yes No Yes No Yes 

Dunbar et al.  2013 Interdisc. Biology, 
Psychology 

Introductory All 1 semester No Yes Yes Yes Yes No No No No Yes 

Ditty et al. 2013 Biology Genetics Advanced Senior 1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Gasper & 
Gardner 

2013 Biology Microbiology Introductory Freshman 1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Miller et al. 2013 Biology Introductory Introductory All 1 semester No Yes Yes Yes Yes Yes Yes No Yes Yes 

Miller et al.  2013 Biology Genetics Introductory All 1 semester No Yes Yes Yes Yes Yes No No Yes Yes 

Reed & 
Richardson 

2013 Interdisc. Interdisciplinar
y 

Advanced Sophomore & 
Higher 

1 semester No Yes Yes Yes Yes Yes No Yes Yes No 

Tomasik et al. 2013 Chemistry Chemistry Introductory Freshman/ 
Sophomore 

1 week No Yes Yes Yes Yes Yes No No No Yes 

Alkaher & 
Dolan 

2014 Biology Botany Advanced All 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Campbell et al. 2014 Biology Genetics Introductory Freshman/ 
Sophomore 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Chatfield  2014 Biology Microbiology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes No Yes No No 

Harvey et al. 2014 Biology Molecular Advanced Junior 
/Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Jordan et al. 2014 Biology Genetics Introductory Freshman 1 year Yes Yes Yes Yes Yes Yes No No Yes Yes 

Moore & Teter 2014 Biology Molecular Advanced All 1 semester No Yes Yes Yes Yes Yes No No No Yes 

Rhode Ward et 
al. 

2014 Biology Botany Advanced Sophomore 1 semester No Yes Yes Yes Yes Yes Yes No Yes Yes 

Sanders & 
Hirsch 

2014 Biology Microbiology Advanced Junior/ 
Senior 

2 semesters No Yes Yes Yes Yes Yes No No No Yes 

Wiley & Stover 2014 Biology Genetics Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes No No Yes Yes 

Wolkow et al. 2014 Biology Genetics Introductory Freshman/ 
Sophomore 

6 weeks Yes Yes Yes Yes No Yes No No No No 

Boltax et al. 2015 Interdisc. Interdisciplinar
y 

Introductory Freshman/ 
Sophomore 

2 semesters No Yes Yes Yes Yes Yes No Yes Yes Yes 

Brownell et al. 2015 Biology Genetics Introductory Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Clark et al. 2015 Chemistry Introductory Introductory Freshman 4-5 weeks Yes Yes No Yes Yes No No No Yes Yes 

Danowitz et al. 2015 Chemistry Chemistry Advanced Junior/ 
Senior 

2 semesters No No Yes Yes No Yes Yes Yes Yes No 

Farnham & 
Dube 

2015 Biochemistry Biochemistry Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Fleming 2015 Biology Botany Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes No Yes No 

Full et al. 2015 Interdisc. Interdisciplinar
y 

Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Gray et al. 2015 Biochemistry Biochemistry Advanced Junior/ 
Senior 

1 year No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Hartings et al. 2015 Chemistry Chemistry Advanced Junior/ 
Senior 

2 semesters No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Idica et al. 2015 Biology Molecular Advanced Junior/ 
Senior 

3 weeks No Yes Yes Yes Yes Yes Yes Yes No No 



Makarevitch et 
al. 

2015 Biology Genetics Advanced Sophomore & 
Higher 

3 weeks No Yes Yes Yes Yes Yes Yes Yes No No 

Marra et al. 2015 Biology Neurobiology Advanced Junior/ 
Senior 

varies No Yes Yes Yes Yes Yes Yes No Yes No 

Mena et al. 2015 Engineering Engineering Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes No No No No 

Pontrello 2015 Chemistry Organic Advanced Sophomore & 
Higher 

10 weeks No Yes Yes Yes Yes Yes No Yes Yes No 

Russell et al. 2015 Biology Ecology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes No No Yes Yes 

Smith et al. 2015 Biology Genetics Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes No Yes Yes Yes 

Wang et al. 2015 Biology Molecular Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Adame et al.  2016 Biology Genetics Advanced Sophomore & 
Higher 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bakshi et al. 2016 Biology Botany Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Bakshi et al. 2016 Biology Ecology Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Bakshi et al. 2016 Biology Ecology Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Bakshi et al. 2016 Biology Genetics Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Bakshi et al. 2016 Biology Genetics Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Bakshi et al. 2016 Biology Genetics Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Baynham 2016 Biology Microbiology Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Bell et al. 2016 Biology Microbiology Introductory Freshman 5 weeks Yes Yes Yes Yes Yes No Yes No No Yes 

Bowlick et al.  2016 Geosciences GIS Introductory All 1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Bowling et al. 2016 Biology Genetics Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Cotner & 
Hebert 

2016 Biology Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Felzien 2016 Biology Molecular Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Goedhart & 
McLaughlin 

2016 Biology Molecular Introductory Freshman 1 semester No Yes Yes Yes Yes No Yes Yes Yes Yes 

Kerr & Yan 2016 Chemistry Analytical Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes No Yes Yes Yes Yes No 

Kortz & Kraft 2016 Geosciences Geosciences Advanced All 1 semester Yes Yes Yes Yes Yes No Yes Yes Yes No 

Kowalski et al. 2016 Biochemistry Biochemistry Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Kowalski et al. 2016 Chemistry Chemistry Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Kowalski et al. 2016 Biology Neurobiology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

McDermott 2016 Chemistry Chemistry Advanced Sophomore & 
Higher 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sarmah et al. 2016 Biology Molecular Introductory Freshman/ 
Sophomore 

3 semesters Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Shanle et al. 2016 Biology Molecular Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes No Yes No 

Staub et al. 2016 Biology Genetics Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes Yes No Yes Yes Yes 

Staub et al. 2016 Biology Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No Yes Yes Yes 

Swanson et al. 2016 Biology Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Thompson et 
al. 

2016 Biology Ecology Advanced Sophomore & 
Higher 

5 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Villa-Cuesta & 
Hobbie  

2016 Biology Genetics Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 



Witherow 2016 Biochemistry Biochemistry Advanced Junior/ 
Senior 

10 weeks No Yes Yes Yes Yes Yes Yes No Yes No 

Chase et al. 2017 Chemistry Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes No Yes Yes Yes Yes 

Cookmeyer et 
al. 

2017 Biochemistry Biochemistry Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Elgin et al. 2017 Biology Genetics Advanced Sophomore & 
Higher 

varies Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Flaherty et al. 2017 Biology Ecology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Galush et al. 2017 Biology Marine Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Goudsouzian et 
al. 

2017 Biology Molecular Advanced Sophomore & 
Higher 

6 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Hekmat-Scafe 
et al. 

2017 Biology Molecular Introductory Freshman 10 weeks Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Kappler et al. 2017 Biology Genetics Advanced Junior/ 
Senior 

9 weeks No Yes Yes Yes Yes Yes No No No Yes 

Lefurgy & 
Mundorff 

2017 Biochemistry Biochemistry Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 

Lipchock et al. 2017 Biochemistry Biochemistry Advanced Junior/ 
Senior 

10 weeks Yes Yes Yes Yes Yes Yes No No No No 

McDonough et 
al. 

2017 Biology Genetics Advanced Sophomore & 
Higher 

varies Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

McLaughlin & 
Patel 

2017 Biology Molecular Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Mordacq et al. 2017 Biology Introductory Introductory Freshman 9 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Mordacq et al. 2017 Biology Introductory Introductory Freshman 9 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Peteroy-Kelley 
et al. 

2017 Biology Molecular Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Peteroy-Kelley 
et al. 

2017 Biology Genetics Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Walsh et al. 2017 Biology Molecular Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No Yes Yes No 

Adkins et al. 2018 Biology Microbiology Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes No Yes No 

Al-Ghadhban et 
al. 

2018 Engineering Engineering Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Ayella & Beck 2018 Biochemistry Biochemistry Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bhatt & Challa 2018 Biology Genetics Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bergstrom et 
al. 

2018 Biology Neurobiology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Chand et al.  2018 Biology Ecology Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Chen 2018 Chemistry Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Eslinger et al. 2018 Biology Microbiology Introductory All 1 semester Yes Yes Yes Yes Yes Yes Yes No No No 

Fisher et al. 2018 Biology Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Fyock et al. 2018 Engineering Engineering Advanced Sophomore & 
Higher 

1 semester Yes Yes No Yes Yes Yes No No No No 

Gin et al. 2018 Biology Forensics Advanced All 1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Hotaling et al. 2018 Biology Genetics Introductory Freshman 7 weeks Yes Yes Yes Yes Yes Yes Yes Yes No No 

Kinner & Lord 2018 Geosciences Geosciences Advanced All 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Laungani et al. 2018 Biology Ecology Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Lee & Burnett 2018 Food 
Sciences 

Sciences Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes No Yes Yes No 

May et al. 2018 Chemistry Chemistry Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes Yes Yes No Yes Yes 



McLaughlin et 
al. 

2018 Biology Ecology Advanced Sophomore & 
Higher 

1 week Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Oufiero 2018 Biology Organismal Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Pagano et al. 2018 Chemistry Chemistry Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Pedwell et al. 2018 Biology Microbiology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes No Yes Yes Yes No 

Potter et al. 2018 Engineering Engineering Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes No Yes Yes Yes 

Reeves et al. 2018 Biology Genetics Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes No Yes Yes No 

Sorensen et al. 2018 Biology Ecology Advanced All 4 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sweat et al. 2018 Biology Ecology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sweat et al. 2018 Biology Botany Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sweat et al. 2018 Biology Botany Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Talley & 
Williams 

2018 Public Health Public Health Advanced Sophomore & 
Higher 

2 semesters Yes Yes Yes Yes Yes Yes No Yes Yes Yes 

Williams & 
Reddish 

2018 Chemistry Chemistry Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes No Yes Yes No 

Wooten et al.  2018 Astronomy introductory Introductory Freshman varies Yes Yes Yes Yes Yes Yes No No No No 

Yan et al. 2018 Biochemistry Biochemistry Advanced Junior/ 
Senior 

4 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Alneyadi et al. 2019 Chemistry Liquid 
Chromatograp
hy 

Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes No Yes No Yes Yes No 

Arnold et al.  2019 Biology Animal 
Behavior 

Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Clyne et al. 2019 Biofluid 
mechanics 

Interdisciplinar
y 

Advanced Junior/ 
Senior 

1 year Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Cooper et al. 2019 Biology Immunology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Dahlberg et al. 2019 Biology Molecular Introductory Freshman 3 weeks Yes Yes No Yes Yes No Yes Yes No No 

Fields et al. 2019 Biochemistry Biochemistry Introductory Freshman/ 
Sophomore 

3-4 weeks Yes Yes Yes Yes Yes Yes Yes No Yes No 

Hastie et al. 2019 Biology Genetics Advanced All 1 semester No Yes Yes Yes Yes Yes No Yes Yes Yes 

Hummel & 
Stieber  

2019 Chemistry Chemistry Advanced Senior 10 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Hyman et al. 2019 Biology Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Indorf et al. 2019 Biology Introductory Introductory Freshman 1 year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Jones & Lerner 2019 Biology Organismal Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes No Yes Yes Yes Yes 

Kean et al.  2019 Biochemistry Biochemistry Advanced Junior/ 
Senior 

1 semester No Yes Yes Yes Yes Yes Yes Yes Yes No 
 

Kirkpatrick et 
al. 

2019 Biology Introductory Introductory All 1 year Yes Yes Yes Yes Yes Yes Yes No Yes No 

Kirkpatrick et 
al. 

2019 Biology Introductory Introductory All 1 year Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Kirkpatrick et 
al. 

2019 Biology Introductory Introductory All 1 year Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Lau et al. 2019 Interdisc. Interdisciplinar
y 

Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Lee et al. 2019 Biology Genetics Advanced All varies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Li et al.  2019 Biology Biochemistry   Advanced Sophomore 1 year No Yes Yes Yes Yes Yes Yes Yes Yes No 

Light et al. 2019 Biology Microbiology Advanced All 3 semesters Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Matzner et al. 2019 Biology Ecology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 



Murren et al. 2019 Biology Botany Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Nahmani 2019 Biology Neurobiology Advanced Junior/ 
Senior 

10 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Ochoa et al. 2019 Biology Genetics Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Olson et al. 2019 Biology Molecular Introductory Freshman/ 
Sophomore 

10 weeks Yes Yes Yes Yes Yes Yes Yes No No Yes 

Periyannan 2019 Interdisc. Interdisciplinar
y 

Advanced Junior/ 
Senior 

1 semester Yes Yes No Yes Yes Yes No Yes No No 

Pieczynski et al. 2019 Biology Genetics Advanced Junior/ 
Senior 

8 weeks Yes Yes Yes Yes Yes Yes No Yes Yes No 

Pogoda et al. 2019 Biology Genetics Advanced Junior/ 
Senior 

4 weeks Yes Yes Yes Yes Yes Yes No No Yes Yes 

Procko et al. 2019 Biology Genetics Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Roberts et al. 2019 Biochemistry Biochemistry Advanced All 1 semester Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Shelby 2019 Biochemistry Biochemistry Advanced All 1 semester Yes Yes Yes Yes Yes Yes Yes No Yes No 

Shuster et al. 2019 Biology Molecular Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Slee & 
McLaughlin 

2019 Biology Molecular Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Stoeckman et 
al. 

2019 Biology Genetics Advanced Junior/ 
Senior 

2 semesters Yes Yes Yes Yes Yes Yes No No Yes Yes 

Stovall et al. 2019 Biology Molecular Introductory Freshman/ 
Sophomore 

2 semesters Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Tootle et al. 2019 Biology Genetics Advanced Sophomore & 
Higher 

1 week Yes Yes Yes Yes Yes Yes No No No No 

Werby 
&Cegelski 

2019 Biochemistry Biochemistry Advanced Junior/ 
Senior 

6 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Adkins-
Jablonsky et al. 

2020 Biology Microbiology Advanced Junior/ 
Senior 

semester Yes Yes Yes Yes Yes Yes No No Yes Yes 

Adkins- 
Jablonsky et al. 

2020 Biology  Microbiology Introductory Sophomore semester Yes Yes Yes Yes Yes Yes No No Yes Yes 

Adkins- 
Jablonsky et al. 

2020 Biology Microbiology Introductory Sophomore semester Yes Yes Yes Yes Yes Yes No No Yes Yes 

Allen et al. (a) 2020 Geosciences Geosciences Advanced Sophomore & 
Higher 

multi semester Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Allen et al. (b) 2020 Biology Entomology Introductory All 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Aparna et al. 2020 Biology Microbiology   Introductory All 1-2 weeks No Yes Yes Yes Yes No Yes Yes Yes Yes 

Barnett et al. 2020 Chemistry  Organic Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bell et al. 2020 Biochemistry Biochemistry Introductory All 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bennett 2020 Biology Bioinformatics Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Blumer & Beck 2020 Biology Microbial 
Ecology 

Introductory All 2 weeks Yes Yes Yes Yes Yes Yes Yes No No No 

Chaari et al. 2020 Biochemistry Biochemistry Advanced Sophomore & 
Higher 

1 semester Yes Yes No Yes Yes Yes No Yes Yes Yes 

Cianfrani & 
Hews 

2020 Interdisc. Hydrology, 
Math, 
Microbiology 

Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Cooper et al. 2020 Biology Ecology Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Coticone & Van 
Houten 

2020 Forensic 
Science 

Biochemistry Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Cresiski & 
Lenkowski 

2020 Biology Developmental  Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Cruz et al. 2020 Chemistry  Organic Advanced Sophomore & 
Higher 

1/2 semester Yes Yes Yes Yes Yes Yes No No Yes No 

Delventhal & 
Steinhauer 

2020 Biology Genetics Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes No Yes No 

Deveau et al. 2020 Chemistry  Biochemistry, 
Organic 

Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes No No 



Duggan et al.  2020 Biology Ecology, 
Behavior 

Advanced Junior/ 
Senior 

varies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Elkins & Zeller 2020 Biology  Forensic Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Fey et al.  2020 Biology Ecology Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Fey et al.  2020 Interdisc. Environmental 
Science 

Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Fuentes & 
Entezari 

2020 Biology Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Furrow et al.  2020 Biology Microbiology Introductory Freshman 10 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Gastreich 2020 Biology Conservation Advanced Junior/ 
Senior 

8-10 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Goller & Ott 2020 Biology Genetics Advanced Junior/ 
Senior 

8 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Good 2020 Biology Genetics Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes No Yes Yes Yes Yes Yes 

Hamid 2020 Computer 
Science 

Computer 
Science 

Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Hariyono et al.  2020 Interdisc. Physics, 
Geosciences 

Introductory All 1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Haskew-Layton 
& Minkler 

2020 Biology Cellular Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Heller et al.   2020 Chemistry  Organic Advanced Sophomore & 
Higher 

7 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Hills et al.  2020 Biology Molecular  Advanced Senior 12 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Himmel et al.  2020 Biology Neuroscience Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Hurst-Kennedy 
et al.  

2020 Biology Cellular Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes No Yes No 

Kissel 2020 Chemistry  General Introductory Freshman 6 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Kruchten 2020 Biology Microbiology Advanced Sophomore & 
Higher 

8 weeks Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Lyles & Oli  2020 Biology Microbiology Advanced Sophomore & 
Higher 

6 weeks Yes Yes Yes Yes Yes No No No Yes No 

Malotky et al.  2020 Interdisc. Biology, Social 
Work, Public 
Health 

Introductory All 1 semester Yes Yes Yes Yes Yes Yes No No Yes Yes 

Marsiglia et al.  2020 Biochemistry Biochemistry Advanced Junior/ 
Senior 

2 weeks Yes Yes Yes Yes Yes Yes No No Yes No 

Martinez-Vaz & 
Mickelson 

2020 Biology Genetics Advanced Junior/ 
Senior 

6 weeks No Yes Yes Yes Yes Yes Yes Yes Yes No 

Ortiz et al.  2020 Biology Wildlife 
Management 

Introductory All 8 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Palmer et al.  2020 Biology Introductory Introductory All 4-5 weeks No Yes Yes Yes Yes Yes Yes No No No 

Parks et al. 2020 Biology Microbiology Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Parks et al. 2020 Biology Microbiology Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Parks et al. 2020 Biology Microbiology Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Parks et al. 2020 Biology  Microbiology Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Petrie 2020 Biology Microbiology Advanced Junior/ 
Senior 

2-3 weeks Yes Yes Yes Yes Yes Yes No No Yes No 

Price et al.  2020 Biology Genomics Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Pufall & Wilson 2020 Chemistry  Organic Advanced Junior/ 
Senior 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Rennhack et al.  2020 Biology Physiology Advanced Senior 9 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Rubush & 
Stone 

2020 Chemistry  General, 
Organic 

Introductory All 2 semesters Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Rumfelt et al.  2020 Biology  introductory Introductory Freshman 1 semester No Yes Yes Yes Yes Yes No Yes Yes Yes 



Sewall et al.  2020 Biology Microbiology Advanced Junior/ 
Senior 

10 weeks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sharma et al.  2020 Computer 
Science 

Introductory Introductory Freshman 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Si 2020 Biology Medical Advanced Sophomore 1 semester No Yes Yes Yes Yes No Yes Yes Yes No 

Sommers et al.  2020 Chemistry  General Introductory Freshman/ 
Sophomore 

1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Stiemsma et al.  2020 Biology Introductory Introductory Freshman 1 semester No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sun et al.  2020 Biology Microbiology Advanced Senior 1 semester Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Tawde & 
Williams 

2020 Interdisc. Microbiology, 
Environmental 
Health 

Advanced Sophomore & 
Higher 

1 semester Yes Yes Yes Yes Yes Yes Yes No No No 

Vargas et al. 2020 Engineering Artificial 
Intelligence 

Advanced Junior 1 semester No Yes Yes Yes Yes Yes Yes Yes No No 

Vater et al.  2020 Biochemistry Biochemistry Introductory All 1 semester Yes Yes Yes Yes Yes Yes Yes No No Yes 

Zelaya et al.  2020 Biology Microbiology Advanced Sophomore & 
Higher 

1/2 or 1 
semester 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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