
Tested Studies for Laboratory Teaching
Proceedings of the Association for Biology Laboratory Education
Vol. 36, Article 64, 2015

1

Graduate Teaching Assistants Can Affect Undergraduate 
STEM Retention Rates: A Need for Graduate Teaching 
Professional Development
Stephanie A. Lockwood

Department of Biological Sciences, Texas Tech University, Lubbock TX 79409-3131 USA
 (stephanie.lockwood@ttu.edu)

Extended Abstract
The first two years of college are the most crucial for undergraduate retention, and less than 40% of entering stu-
dents actually completes a science, technology, engineering, and mathematics (STEM) degree (PCAST, 2012). 
Graduate teaching assistants (GTAs) play a vital role in biology departments across most universities by teaching 
the majority of introductory laboratories and discussion sections (Travers, 1989; Luft et al., 2004; O’Neal et al., 
2007). Though GTAs are not directly attributed to attrition rates of undergraduate STEM majors, attrition rates 
can be linked with lab climate which is influenced by GTAs (O’Neal et al., 2007; Brown et al., 2009). However, 
most GTA teaching at universities and colleges is done without any formal training and this could have a serious 
effect on STEM retention rates (DeHaan, 2005; Tanner and Allen, 2006). This research examines the effects of a 
biology pedagogy course on GTA teaching confidence and teaching concept awareness. Biological pedagogy is a 
three credit course which is required to be taken the first semester a GTA is teaching. The course focuses on reflec-
tive teaching, mentorship by experienced GTAs, and professional development. Based on pre-assessment surveys, 
GTAs walk into their first day being confident in their teaching abilities; however, they had minimal knowledge 
of basic teaching concepts. Across all teaching concepts, GTAs felt slightly more than “I have heard of this” but 
much less than “I know this”. GTAs are teaching important introductory courses with a minimal pedagogy founda-
tion. After the course, there was a significant increase in both teaching confidence and teaching concept awareness, 
across all parameters. However most importantly, GTAs moved from an “I’ve heard of this” to an “I know this very 
well” understanding of teaching concepts. This means that at most universities and colleges, where no teaching 
professional development typically exists, most GTAs are teaching with an “I’ve heard of this” teaching mentality 
in the majority of introductory laboratories and discussion sections, precisely when undergraduate attrition rates 
are at their highest. The influence of just one biological pedagogy course on GTA performance can have a serious 
impact on undergraduate learning and retention during these crucial years of college. Over the course of this study, 
two years, between the new GTAs and GTA mentors associated with this biological pedagogy course, the average 
number of classes taught each semester by these GTAs, average number of undergraduate students per class the 
overall total number students impacted was potentially 13,464 undergraduate students. If poorly taught introduc-
tory courses contribute to the significant loss of STEM majors and GTAs teach with an “I’ve heard of this” teaching 
mentality it is no wonder that GTAs could have a serious effect on undergraduate STEM retention. If STEM reten-
tion rates are to improve not only must we look to the current faculty, we must also train our GTAs.

Firstpage
Keywords: GTA, Graduate Teaching Assistant, STEM retention, TA training

Link to Original Poster: 
http://www.ableweb.org/volumes/vol-36/poster?art=64

© 2015 by Stephanie A. Lockwood 

http://www.ableweb.org/volumes/vol-36/v36poster.php?id=64


Proceedings of the Association for Biology Laboratory Education, Volume 36, 20152 Tested Studies for Laboratory Teaching 3

Lockwood Poster: Teaching Assistants Affect Retention Rates

Literature Cited
Brown, M. K., C. Hershock, C. J. Finelli, and C. O’Neal.  

2009.  Teaching for retention in science, engineering 
and math disciplines: A guide for faculty. Center for 
Research on Learning and Teaching Occasional Pa-
pers No. 25. University of Michigan.

DeHaan, R.  2005.  The impending revolution in undergrad-
uate science education. Journal of Science Education 
and Technology, 14: 253-269.

Luft, J. A., J. P. Kurdziel, G. H. Roehrig, and J. Turner.  2004.  
Growing a garden without water: Graduate teaching 
assistants in science laboratories at a doctoral/research 
university. Journal of Research in Science Teaching, 
41: 211-233

O’Neal, C., M. Wright, C. Cook, T. Perorazio, and J. Purkiss.  
2007.  The impact of teaching assistants on student re-
tention in the sciences: Lessons for TA training. Jour-
nal of College Science Teaching, 36: 24-29.

President’s Council of Advisors on Science and Technology 
(PCAST).  2012.  Engage to Excel: Producing One 
Million Additional College Graduates with Degrees in 
Science, Technology, Engineering, and Mathematics.  
http://www.whitehouse.gov/sites/default/files/micro-
sites/ostp/pcast-executive-report-final_feb.pdf (Ac-
cessed 22 May 2013).

Tanner, K. and D. Allen.  2006.  Approaches to biology teach-
ing and learning: On integrating pedagogical training 
into the graduate experiences of future science faculty. 
Life Sciences Education, 5: 1-6.

Travers, P. L.  1989.  Better training for teaching assistants. 
College Teaching, 37: 147-149.

Mission, Review Process & Disclaimer
	 The Association for Biology Laboratory Education (ABLE) was founded in 1979 to promote information exchange 

among university and college educators actively concerned with teaching biology in a laboratory setting. The focus of ABLE 
is to improve the undergraduate biology laboratory experience by promoting the development and dissemination of interesting, 
innovative, and reliable laboratory exercises. For more information about ABLE, please visit http://www.ableweb.org/

	 Papers published in Tested Studies for Laboratory Teaching: Peer-Reviewed Proceedings of the Conference of the As-
sociation for Biology Laboratory Education are evaluated and selected by a committee prior to presentation at the conference, 
peer-reviewed by participants at the conference, and edited by members of the ABLE Editorial Board. 

Citing This Article 
Lockwood, SA. 2015. Graduate Teaching Assistants Can Affect Undergraduate STEM Retention Rates: A Need for 

Graduate Teaching 
Professional Development. Article 64 in Tested Studies for Laboratory Teaching, Volume 36 (K. McMahon, Editor). 

Proceedings of the 36th Conference of the Association for Biology Laboratory Education (ABLE),  
http://www.ableweb.org/volumes/vol-36/?art=64

	 Compilation © 2015 by the Association for Biology Laboratory Education, ISBN 1-890444-18-9. All rights reserved. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, elec-
tronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of the copyright owner. 

	 ABLE strongly encourages individuals to use the exercises in this proceedings volume in their teaching program. If 
this exercise is used solely at one’s own institution with no intent for profit, it is excluded from the preceding copyright restric-
tion, unless otherwise noted on the copyright notice of the individual chapter in this volume. Proper credit to this publication 

http://www.ableweb.org/

