
This study-in-progress proposes to analyze the Talking about Leaving excerpts and re-
sults with the purpose of identifying potential ways that academic libraries can contribute 
to undergraduate STEM retention. For this presentation, the results from switcher inter-
views only are displayed. 

The following questions will be answered during the study:

1. Do any of the major factors in switching decisions fall within the roles and responsi-
    bilities of academic librarians, as defined by the ACRL Principles and Performance 
    Indicators found in ACRL’s “Standards for Libraries in Higher Education”?
 
2. For those that do, what are potential interventions that academic librarians can 
    conduct to increase STEM persistence?
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Talking about Leaving: Why Students Leave the Sciences, a book published in 1997 by 
Elaine Seymour and Nancy M. Hewitt, is the landmark qualitative study of undergraduate 
retention in science, technology, engineering, and mathematics (STEM) (1). The study is 
frequently cited in the literature of STEM persistence in higher education because of its 
size and depth. A team of researchers, including Seymour, was funded in 2012 to conduct 
a similar investigation and plans to eventually publish the sequel, Talking about Leaving 
Revisited (2). No results from the new study are available currently.

In the original study, over 330 students were interviewed on seven varied campuses about 
the factors that contributed to their decisions to switch out of or persist in STEM majors. 
Fifty-five percent of the students were “switchers” and 45% were “non-switchers” (3). All 
semi-structured interview transcripts were coded to identify: a) the multiple factors that 
led to a switching decision, and b) factors in STEM education that caused concern for 
both switchers and non-switchers. The students were questioned about their “experience 
of S.M.E. [science, mathematics, and engineering] work,” but not specifically about their 
experience with academic libraries (4). 

Talking about Leaving contains approximately 1500 transcript excerpts, making it a large 
dataset rich with information about STEM attrition in undergraduates. The dataset is an 
invaluable resource for investigating the challenges students encounter in STEM educa-
tion and the ways academic libraries might support undergraduates and ultimately reten-
tion. 

The method being employed in this study is secondary analysis of qualitative data, which is a re-examination of data 

that was previously collected to answer a new research question (5). In this case, the interview data originally col-

lected by Seymour and Hewitt and published as excerpts is being analyzed from the library science perspective to 

answer questions about library involvement in STEM retention. 

Thus far more than half of the ~1500 interview excerpts in Talking about Leaving have been coded with switcher/

non-switcher status and one of the factors in switching decisions, as defined by Seymour and Hewitt (SH factors, see 

Table 1). Seymour and Hewitt identified 23 factors, but in this poster only the nine most frequently mentioned factors 

are displayed and discussed. 

The next step of the study involved reviewing each group of switcher excerpts that had been assigned a shared SH 

factor. The common problems that the switchers mentioned, those in five or more excerpts, were identified. The third 

step was to determine whether an SH factor and the related common problems fall within the roles of academic librar-

ianship. This was accomplished by mapping the common problems to one or more of the Principles and Performance 

Indicators described in ACRL’s “Standards for Libraries in Higher Education” (6, see also Appendix). The final step 

of the study was recommending library interventions that had the potential to correct the problems causing STEM 

attrition. The interventions were aligned with the ACRL Principles and Performance indicators mentioned above (Ap-

pendix).

Table 2 (right) is a summary of the secondary data analysis results of 322 
switcher interview excerpts. The first column shows the SH factor assigned to 
excerpts, followed by the number of excerpts in brackets. The common prob-
lems related to the SH factor are listed in the second column. The third column 
displays the main ACRL Principle that each SH factor and its related problems 
map to. In the final column, library activities consistent with the ACRL Princi-
ples and Performance Indicators are recommended to support STEM reten-
tion. 
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The top nine SH factors contributing to switching decisions among STEM undergraduates all map to three or 
more of the ACRL Principles for academic libraries. The SH factors, common problems, and Performance In-
dicators suggest these activities in the areas of Collections, Discovery, and External Relations would improve 
STEM retention: 

• Collect materials that students need to make informed decisions about STEM careers and lifestyles
• Collect materials that place STEM topics in their historical and social contexts to make the content more  
 engaging and relevant
• Create resource guides that make the materials above easily accessible to students
• Market the availability of resource guides and materials

The principles of Educational Role and Professional Values and their associated performance indicators sug-
gest that academic libraries would be most effective by joining their efforts above with other college and uni-
versity departments. Recommended joint activities to support STEM retention are: 

• Collaborate with faculty to incorporate engaging content and  career information into STEM curricula
• Collaborate with career counseling and advising services to market and provide career information to 
     students

Although academic librarians may be hesitant to address the poor teaching practices of STEM faculty, the 
common problems related to that SH factor do map to two principles of our profession, Educational Role and 
Institutional Effectiveness. We can potentially increase STEM retention through these roles by diplomatically 
doing the following:

• Support assessment and modification of STEM curricula and pedagogy through participation in faculty   
 governance
• Collaborate with centers of teaching excellence to provide faculty with opportunities to improve pedagogy, 
    and model best practices of pedagogy in our own instruction
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Factor in Switching Decision Percentage of Switchers 
Mentioning Factor

“Lack of/loss of interest in SME: ‘turned off science” 43

40

36

35

31

29

27

24

23

“Poor teaching by SME faculty”

“SME career options/rewards felt not worth effort to get degree”

“Shift to more appealing non-SME career option”

“Discouraged/lost confidence due to low grades in early years”

“Non-SME major offers better education/more interest”

“Curriculum overload, fast pace overwhelming”

“Rejection of SME careers and associated lifestyles”

“Inadequate advising or help with academic problems”

  Table 2. Recommended library interventions to increase STEM retention, based on Talking about Leaving interview excerpts and ACRL Principles  
                and Performance Indicators. 

SH Factor [# of excerpts]

“Lack of/loss of interest in 
SME: ‘turned off science’” 

[22]

• Presentation of content is      
       dull and repetitive 
• Students must have intrinsic  
       interest in STEM to with -            
       stand the curricula 

• Curriculum in non-STEM   
 majors is more well-rounded  
 and engaging 

• Faculty and TAs do not 
       value teaching 
• Faculty do not employ 
      current pedagogical 
      techniques 
• Weed-out system and grade  
      curving encourage poor          
      pedagogy 
• Faculty do not assign or 
      encourage group work;    
      some forbid group study on   
      assignments 

• STEM curricula make it 
 difficult to take courses in    
       other disciplines
• Amount of studying required  
 is significantly more than   
      other disciplines

• Collections
• Discovery
• Educational Role
• Professional Values

• Same as above
• Institutional 
 Effectiveness

• Educational Role
• Institutional 
 Effectiveness
• Professional Values
• Space

• Collections
• Discovery
• Educational Role
• External Relations
• Institutional 
 Effectiveness
• Professional Values

• Collaborate with centers of teaching excel-  
 lence to provide faculty with opportunities to  
       improve pedagogy
• Model best practices in pedagogy with library  
       instruction and online tutorials
• Use role in faculty governance to encourage  
       pedagogical training for faculty and TAs and  
       to explore alternatives to weed-out systems
• Provide group study spaces and promote       
       them to students and faculty

• Collect materials about effective studying   
 techniques for STEM courses
• Collaborate with student support services to  
 develop and market resource guides that 
 provide access to above
• Collaborate with faculty to incorporate study  
 help guides into curricula
• Use role in faculty governance to support 
 assessment and possible modification of   
 STEM curricula

• Same as above
• Use role in faculty governance to support 
 assessment and possible modification of      
       STEM curricula

• Collect materials that present STEM topics   
 with historic context, social impact, 
 or applications
• Develop resource guides that provide 
 access to above materials
• Collaborate with faculty to incorporate    
 above materials into STEM curricula
• Collaborate with faculty to bring hands-on   
 research programs to campus and teach   
 literature searching component

“Non-SME major offers 
better education/more 

interest” [11]

“Poor teaching by SME 
faculty” [109]

“Curriculum overload, fast 
pace overwhelming” [16]

“SME career options/
rewards felt not worth 

effort to get degree” [17]

“Rejection of SME careers
 and associated lifestyles” 

[47]

“Shift to more appealing 
non-SME career option” 

[37]

“Inadequate advising or help 
with academic problems” 

[43]

“Discouraged/lost confidence 
due to low grades in early 

years” [20]

Common Problems ACRL Principles
Recommended Interventions Aligned 
with ACRL Performance Indicators

• Students believe there are      
       limited job opportunities
• Students believe types of     
       jobs available are unappealing 

• Students believe STEM careers  
      and lifestyles are unappealing 
• Students want life/work 
 balance

• Some students prefer to teach,  
      despite low status
• Student believe that STEM 
       occupations do not have 
       social impact
• Students combine STEM skills      
       with other disciplines

• Faculty and/or advising staff 
       are not knowledgeable about   
       curricula or careers

• Faculty do not employ current  
       pedagogical techniques 
• Weed-out system and grade  
       curving discourage students

• Collections
• Discovery
• Educational Role
• External Relations
• Professional Values

• Same as above

• Same as above

• Same as above

• Educational Role
• Institutional 
       Effectiveness
• Professional Values

• Collect materials covering the variety, 
 number, and nature of STEM occupations
• Collaborate with career counseling services 
       to create and market resource guides that     
       provide access to above
• Collaborate with faculty to incorporate career  
       guides into curricula

• Same as above
• Collaborate with faculty to bring hands-on re 
       search programs to campus and teach
       literature searching component

• Collect materials covering the variety, number, 
       and nature of STEM occupations 
• Collaborate with career counseling services 
       to create and market resource guides that 
       provide access to above
• Collaborate with faculty to incorporate career 
       guides into curricula

• Same as above
• Collaborate with advising services to make 
       career resource guides available to students 

• Collaborate with centers of teaching 
       excellence to provide faculty with opportuni- 
       ties to improve pedagogy
• Model best practices in pedagogy with library 
       instruction and online tutorials
• Use role in faculty governance to encourage 
       pedagogical training for faculty and TAs and 
       to explore alternatives to weed-out systems
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x Abridged Version of the ACRL “Standards for Libraries in Higher Education,” Limited to Principles and 
Performance Indicators Related to STEM Retention. http://www.ala.org/acrl/standards/standardslibraries

Standards for Libraries in Higher Education
Principles and Performance Indicators

1. Institutional Effectiveness: Libraries define, develop, and measure outcomes that contribute to 
    institutional effectiveness and apply findings for purposes of continuous improvement.
 1.1 The library contributes to student recruitment, retention, time to degree, and academic success.

2. Professional Values: Libraries advance professional values of intellectual freedom, intellectual property     
    rights and values, user privacy and confidentiality, collaboration, and user-centered service.
 2.6 The library engages in collaborations both on campus and across institutional boundaries.

3. Educational Role: Libraries partner in the educational mission of the institution to develop and support 
    information-literate learners who can discover, access, and use information effectively for academic   
    success, research, and lifelong learning.
 3.1 Library personnel collaborate with faculty and others regarding ways to incorporate library                 
             collections and services into effective education experiences for students.    

3.3 Library personnel model best pedagogical practices for classroom teaching, online tutorial 
             design, and other educational practices.
    3.5 Library personnel collaborate with campus partners to provide opportunities for faculty 
             professional development.                

4. Discovery: Libraries enable users to discover information in all formats through effective use of technology 
and organization of knowledge.
 4.3 The library develops resource guides to provide guidance and multiple points of entry to information.

5. Collections: Libraries provide access to collections sufficient in quality, depth, diversity, format, and 
    currency to support the research and teaching mission of the institution.
 5.1 The library provides access to collections aligned with areas of research, curricular foci, or institutional  
             strengths.
        

6. Space: Libraries are the intellectual commons where users interact with ideas in both physical and virtual 
    environments to expand learning and facilitate the creation of new knowledge.
 6.7 The library provides clean, inviting, and adequate space, conducive to study and research, 
             with suitable environmental conditions and convenient hours for its services, personnel, resources, 
             and collections.

9. External Relations: Libraries engage the campus and broader community through multiple strategies in 
    order to advocate, educate, and promote their value.
 9.3 Library personnel convey a consistent message about the library and engage in their role as ambas-   
             sadors in order to expand user awareness of resources, services, and expertise

Table 1. Top nine factors contributing to switching decisions from Talking about Leaving (7). SME = science,   
              mathematics, and engineering. Number of switchers = 182.


