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Introduction 

A recent President's Council of Advisors on Science and Technology report from 

February 2012 states that “economic forecasts point to a need for producing, over the next 

decade, approximately 1 million more college graduates in STEM fields than expected under 

current assumptions.” They have found that in order to generate three-quarters of the targeted 1 

million additional STEM (Science, Technology, Engineering, and Math) majors, the retention of 

STEM majors needs to increase a from 40% to 50%, a mere 10% increase. Studies, such as one 

conducted by Seymour and Hewitt, have been done to investigate why undergraduates are 

leaving STEM majors. Seymour and Hewitt’s book titled Talking About Leaving states that “one 

strong finding is the high proportion of factors cited as significant in switching decisions arise 

either from structural or cultural sources within institutions (Seymour and Hewitt, 32).” Among 

the top reasons for students switching out of SME majors include poor teaching by SME faculty, 

financial problems of completing major, lack or loss of interest, and feeling overwhelmed by the 

pace and load of the curriculum (Table 1).  

Although research has illuminated the reasons why students switch out of Biology, few to 

none studies have been done on just one campus to understand the retention rate and reasons for 

leaving unique to that specific campus. For example, Seymour and Hewitt’s study was a multi-

campus study in which seven different campuses were included. For this reason, we have 

conducted a study on one campus, San Francisco State University (SFSU), to understand the 

specific reasons that contribute to students deciding to change their major from Biology. 
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Research Questions 

1. What proportion of students intending to major in Biology leave the major before 

graduating at SFSU, and what are the characteristics of this population?   

2. What factors contribute to students changing out of Biology majors? 

Methods and Results 

Research Question 1: What proportion of students intending to major in Biology leave the major 

before graduating at SFSU, and what are the characteristics of this population? 

We worked with the institutional research office to determine a population of students 

who left the Biology major, yet still graduated in six years. This is based on a 6-year graduation 

rate. We identified all first-time freshmen who started in Fall 2006, and all transfer students who 

started in 2008. Our data set included students who selected Biology at the start of their time at 

SFSU. This included all Biology concentrations, such as: General Biology, Botany, Cellular and 

Molecular Biology, Ecology, Marine Biology, Microbiology, Physiology, Zoology, and Clinical 

Science.  

The result was two Excel sheets, one for each cohort of students. Each student had a row, 

and their majors were listed for each semester with corresponding years, starting from their first 

semester until Spring 2012. The researcher tracked each student by semester to see if they had 

changed their major at any point in their college years, starting from their first semester at SFSU 

until graduation by Spring 2012.  

We found that 66% of first-time freshmen who declared Biology majors at the start of 

2006, changed their major from Biology before graduating by 2012 (Figure 1). We also found 

that the top three majors that students switched into were Health Ed, Business, and Kinesiology 

(Figure 2). 
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Research Question 2: What factors contribute to students switching out of Biology majors? 

We worked with the institutional research office to determine a population of students 

who left Biology and were still enrolled and active on campus. We identified all first-time 

freshmen that started in Fall 2009, 2010, and 2011. Additionally, we identified all transfer 

students starting the same years (Fall 2009, 2010, and 2011.) Our data set included students who 

selected Biology at the start of their time at SFSU. This included all Biology concentrations. The 

result was an Excel sheet of each cohort of students, a total of 6 sheets. Each student had a row, 

and their majors were listed for each semester with corresponding years, starting from their first 

semester until Fall 2013. 

The researcher tracked each student by semester to see if they had changed their major at 

any point in their college years, starting from their first semester till Fall 2013. This produced a 

cohort of students who were still at the SFSU campus and no longer Biology majors (n=198). 

These students were sent a survey to understand the contributing factors that led to the Biology 

major. Out of 198 students who were sent the email, 59 responded, with a 29.8% response rate. 

Of the 59 students who responded, 20 were disqualified because they did not select “Agree” or 

“Strongly agree” to the control statement: “I am a student at San Francisco State University.” 

The total number of students included in the data analysis was 39 out of 198, a 19.7% 

participation rate.  

 First, the survey asked the participant an open-ended question: “Please share the major 

reasons that contributed to why they decided to change their Biology major to another major.” 

The results from this question show that the top three reasons stated by students include their 

interests changing from Biology, not being able to get classes in Biology, and a change in their 

career goal (Table 2). 
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 After completing the open-ended question, students were then directed to a closed-ended 

question: “Please select any reasons below that contributed to your decision of changing your 

major.” This list of reasons was generated using past studies that identified the most common 

factors (Seymour and Hewitt). The results show that the most prevalent reasons selected by 

students include some that are found in Talking About Leaving, and others that are unique to 

SFSU students (Table 3).  

Conclusion and Discussion 

Results from this study first show that more half of the students who began SFSU in 2006 

and graduate within six years change their major from Biology. We then selected a cohort of 

students who changed their majors, and were still active on campus, to understand their reasons 

for leaving the Biology major. These results show that many reasons for SFSU students are 

similar to those done in the national study by Seymour and Hewitt, while others are unique to 

only SFSU students. Additionally, those that are lower ranked reasons in Talking About Leaving 

were higher ranked for students at SFSU, proving that the results in the national study cannot be 

used as a blanket statement for students at different campuses. Furthermore, many of the reasons 

stated in the open-ended portion of the survey and reasons selected in the closed-ended portion 

of the survey are those that can be worked on by the SFSU Biology department. These results 

can help the Biology department implement changes to alleviate student concerns expressed in 

the survey responses.  

The next step is to interview students who have changed their major from Biology to 

probe them about their reasons for leaving. The surveys will serve as starting point for these 

semi-structured interviews.  Based on student responses in the survey and their willingness to 

participate in an interview, we will invite university students to participate in one-on-one, video-
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recorded or audio-recorded interviews. From these interviews, we anticipate obtaining a rich data 

set that will yield more in-depth conceptual explanations from students and provide direct insight 

into their reasons for switching. Ultimately, results will be shared with the Biology department to 

provide insights that may suggest strategies for retaining students in the major who left for 

reasons related to the department and institution. 
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Figures and Tables 

 
Figure 1. Percentage of first-time freshmen changing majors before graduating at SFSU. 
 

 
Figure 2. Majors first-time freshmen switched into.  
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Issue All 
switchers’ 

concerns (%) 
Poor teaching by SME faculty 90 
Reasons for choice of SME major prove 
inappropriate 

82 

Inadequate advising or help with academic problems 75 

Lack of/loss of interest in SME: “turned off science” 60 

Non-SME major offers better education/more 
interest 

58 

Curriculum overload, fast pace, overwhelming 45 

Table 1. Top six switchers’ concerns in Talking About Leaving. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Contributing factors stated by SFSU students in the open-ended portion of survey. 
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Table 3. Contributing factors selected by half or more of SFSU students in the closed-ended 
portion of survey. 
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