
Expanding the representation of women & students of color in 
STEM is critical.  Not all STEM students start out equal on key 
precollege factors. There is a same-sex parent educ. positive ef-
fect on engagement of both female & male STEM majors. Per-
haps, students are more likely to talk to their parent of the same 
sex to get ideas about how to be engaged in college. The most 
noteworthy gender difference was the influence of students’ ex-
pected academic difficulty. Female STEM students may not get 
involved in educational activities because of a fear that they can 
only devote time to focused individual studying. If females and 
Latinas, in particular, are more affected by perceptions of how 
hard their major will be then educators need to emphasize ac-
tivities that alleviate this stress or facilitate female student in-
volvement in the supportive practices that they value.  

Introduction 
Gaps in STEM emerge early in undergraduate education.  Only about 15% of 

women and 33% of men begin their baccalaureate education with the intent to 
major in STEM fields (Sax, et. al, 2005). Minority student choice of some STEM 
has increased, however the percentage of undergraduate engineering students 
who are white has remained at 70% for more than a decade (National Science 
Foundation, 2007). While the gender gap in math course taking and math grades 
has nearly closed, and females earn more high school credits than males in high 
school math and science courses (Where the Girls Are, 2008), men continue to 
outscore women on standardized tests of math achievement (Freeman, 2004) 
and low-income African American males are the least likely to complete the math 
courses necessary for STEM (King, 2000).  

The underrepresentation of women and minorities in STEM is a complex chal-
lenge.  Thus, many ways are needed to investigate gender and racial-ethnic dif-
ferences in STEM students’ access and success.  Broadly, this study examines the 
experience of first-year students in STEM.  First, we explore gender and racial-
ethnic differences in academic preparation, perception of difficulty, and educa-
tional expectations among students intending to major in STEM. Second, we use 
a longitudinal design to explore the influence of entering students’ expectations 
and beliefs etc., on their first year engagement.  We also examine the influence 
of these factors for students in STEM by gender, and then focus on women, by 
comparing women who started out in STEM and stayed to those who left at the 
end of their first year.  

Method 
Data Sources and Sample Characteristics 
 The data sources included the 2007 administration of the Beginning College 
Survey of Student Engagement (BCSSE) and the 2008 administration of the Na-
tional Survey of Student Engagement (NSSE).   

The sample for research question 1 included 9,754 first-year STEM majors en-
rolled at one of 81 baccalaureate institutions that completed  BCSSE 2007 (non-
STEM majors were omitted), 59% were female and 41% male.  The racial-ethnic 
characteristics include 9% Asian, 14% African American/Black, 71% Caucasian, 
and 6% Hispanic. The sample for research questions 2 & 3 included 3,598 first-
year students who identified their major as STEM on NSSE (67% female, 33% 
male). The sample for the third question included 2,056 first-year female stu-
dents who identified their major on BCSSE as STEM and then on NSSE identified 
their major as either STEM (“stayers”) or non-STEM (“leavers”); 85% were classi-
fied as stayers and 15%, leavers.  
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Research questions 
1. For students entering college intending to major in a STEM field, do factors re-

lated with high school courses, SAT scores, and students expected first-year ex-
periences (expected academic engagement, academic persistence, academic 
difficulty, academic preparation, importance of campus environment) differ by 
gender and race-ethnicity? 

2. For those students who reported a STEM major at the end of their first year in 
college, what influence do the factors listed in #1 have on their engagement in 
educationally effective activities in the first year and does this differ by gender 
and race-ethnicity? 

3. Finally, do these factors have a different influence on engagement for women 
who started out in STEM and stayed compared to women who started out in 
STEM and left STEM at the end of their first year? 

Results 

References 
Freeman, C.E. (2004). Trends in educational equity of girls and women: 2004 (NCES 2005-016). U.S. Department of Education, National Center for 

Education Statistics. Washington, DC: U.S. Government Printing Office. 
King, J.E. (2000). Gender equity in higher education: Are male students at a disadvantage? Washington, D.C: American Council on Education. Na-

tional Science Foundation (1997). Women and Science.  Arlington, VA: Author. 
Sax, L.J., Hurtado, S., Lindholm, J.A., Astin, A.W., Korn, W.S., & Mahoney, K.M. (2005).  The American Freshman: National Norms for Fall 2004.  Los 

Angeles: Higher Education Research Institute, UCLA. 
Where the Girls Are: The Facts About Gender Equity in Education (2008). American Association of University Women.  Washington DC: AAUW Edu-

cational Foundation. 

Method (continued) 
Variables 

 High School Academic Engagement (= .76); Expected First Year Academic 

Engagement (= .72); Expected Academic Perseverance (= .80); Expected 

Academic Difficulty (=.62); Perceived Academic Preparation (= .80); Impor-

tance of Campus Environment (= .81); and First Year Academic Engagement 

(=.65). Values for these scales range from 0 (low) to 10 (high). Also, SAT/ACT 
scores (ACT were converted to SAT scale); completion of high school calculus;  
Institutional and student characteristics were used as covariates. 

* p<.05; ** p<.01; ***p<.001 

Table 2. Adjusted mean scores by gender1 

 

Variable M F   
2

p 
Exp. FY Acad. Eng. 
 Female 6.2 16.8*** .01 
 Male 6.1  
Exp. Acad  Perseverance 
 Female 7.3 61.9*** .01 
 Male 7.1  
Exp. Acad.  Difficulty 
 Female 5.0 8.4** .01 
 Male 4.9  
Perceived Acad. Prep. 
 Female 7.0 0.992 .00 
 Male 7.0  
Imp. of Campus Env. 
 Female 7.8 261.0** .01 
 Male 7.3    

Table 3. Mean scores by ethnicity 

 

Variable M SD  
SAT/ACT scores  
 Asian 1134.0 152.6 
 Black/Afr. Am. 930.2 154.4 
 Hispanic/Latino 1044.7 152.9 
 White 1119.3 159.7 
High School Gradesa 
 Asian 6.8 1.2 
 Black/Afr. Am. 5.7 1.6 
 Hispanic/Latino 6.4 1.4 
 White 6.7 1.4 
HS Academic Engagement 
 Asian 5.2 1.4 
 Black/Afr. Am. 5.8 1.5 
 Hispanic/Latino 5.4 1.5 
 White 5.2 1.3 
Hrs/Week in HS Studying 
 Asian 11.4 7.9 
 Black/Afr. Am. 9.1 7.2 
 Hispanic/Latino 8.7 6.8 
 White 8.8 6.6 

Table 4. Adjusted mean scores by ethnicity1 

 

Variable M F   
2

p 
Exp. FY Acad. Eng. 
 Asian 5.9 219.2*** .02 
 Black/Afr. Am. 6.6 
 Hispanic/Latino 6.2 
 White 5.9 
Exp. Acad  Perseverance 
 Asian 7.0 158.1*** .02 
 Black/Afr. Am. 7.6 
 Hispanic/Latino 7.2 
 White 7.0 
Exp. Acad.  Difficulty 
 Asian 5.3 91.7*** .01 
 Black/Afr. Am. 4.5 
 Hispanic/Latino 4.9 
 White 5.0 
Perceived Acad. Prep. 
 Asian 6.7 55.3*** .01 
 Black/Afr. Am. 7.3 
 Hispanic/Latino 7.0 
 White 7.0 
Imp. of Campus Env. 
 Asian 7.6 198.6*** .02 
 Black/Afr. Am. 7.9 
 Hispanic/Latino 7.6 
 White 7.2    

Research Question 1 

Research Question 2 

Research Question 3 

Students entering college intending a STEM major differ by gender &  race-
ethnicity on several pre-college measures (Tables 1-4). Females earned higher 
grades and were more engaged than males, while males earned higher SAT 
scores. Females expected to be more engaged, to persevere during difficult cir-
cumstances, and were confidant in their ability more than males. Notably, fe-
males attach greater importance to supportive structures in the campus envi-
ronment.  For race-ethnicity, Asian students reported highest scores for HS 
grades & SAT scores, and Black/African Amer. reported the lowest. For HS aca-
demic engagement, Black/African Amer. students reported the lowest levels.  
Table 4, shows Black/African Amer. students had highest adj. mean for ex-

pected academic engagement, academic per-
sistence, academic preparation, importance of 
campus environment, and contrastingly, the 
lowest expected academic difficulty.  

Among students who had a STEM major at the end of their first year, several factors 
influenced their academic engagement. Table 5 shows the positive effect of parent 
education along gender lines. Expected engagement & perseverance were positive, 
and significantly related to male & female engagement in the first year. Although 
students’ entering level of perceived academic preparedness did not differ by     
gender, it had a positive effect on male STEM students’ first-year engagement. The 
level of expected academic difficulty had no signif. influence on males’ engagement, 

but was significant & negative for females in 
STEM fields. The only racial difference was    
between Latinas and White females.  

Pre-college factors and expectations have different influences on engagement for 
females who stayed in STEM compared to females who left. Table 7 shows that 
whether or not students passed HS calculus had a statistically significant and sub-
stantial negative impact on first-year academic engagement for females who left 
the STEM fields, but no effect for 
those females who remained in a 
STEM field.  Again, expectations for 
engagement influenced first year 
academic engagement for both stay-
ers and leavers. The level of expected 
academic difficulty was statistically 
significant and negative, while perse-
verance in the face of academic chal-
lenge was positively related to aca-
demic engagement, for females who 
stayed in STEM fields.  

Table 7. Differences in the effects of academic preparation and expecta-
tion on academic engagement between women who started out in 
STEM and stayed and women left STEM at the end of their first year. 

 Unstandardized B Coefficient1 
Variable Female STEM leavers Female STEM stayers 
Passing calculus -.566*** 
Age  .080*** 
African American 
Hispanic  .315* 
Asian American 
American Indian 
Mother's education  .042+ 
Father's education 
Exp. Acad. Eng. .241*** .316*** 
Acad. Perseverance  .130*** 
Acad. Difficulty -.092+ -.061** 
Acad. Preparation .110+ 
Imp. of Campus Env.      

Table 5. Effects of incoming expectations and attitudes by 
gender on academic engagement 

 Unstandardized B Coefficient1 
Variable Male Female  
Passing calculus  
Age  .052* 
African American 
Hispanic  .052* 
Asian American 
American Indian 
Mother's education  .043* 
Father's education .090** 
Exp. Acad. Eng. .290*** .310*** 
Acad. Perseverance .156*** .140*** 
Acad. Difficulty  -.061*** 
Acad. Preparation .064+ 
Imp. of Campus Env.   

Table 6. Effects of incoming expectations and attitudes by 
White and Hispanic Females on academic engagement 

 Unstandardized B Coefficient1 
Variable White Females Hispanic Females 
Passing calculus   
Age 
Mother's education .048* 
Father's education 
Exp. Acad. Eng. .313*** .439*** 
Acad. Perseverance .138*** 
Acad. Difficulty -.067*** -.248** 
Acad. Preparation 
Imp. of Campus Env.      

1 CV:  Barron’s Selectivity, Public/Private control, and FY enrollment 

a 8=A, 7=A-, 6=B+, 5=B, 4=B-, 3=C+, 2=C, 1=C- or lower 

Discussion 

+ p<.10; * p<.05; ** p<.01; ***p<.001 

Table 1. Mean scores by gender 

 

Variable M SD  
SAT/ACT scores  
 Female 1071.2 168.9 
 Male 1118.5 169.2 
High School Gradesa 
 Female 6.7 1.4 
 Male 6.3 1.5 
HS Academic Engagement 
 Female 5.5 1.4 
 Male 5.1 1.4 
Hrs/Week in HS Studying 
 Female 10.0 7.1 
 Male 8.1 6.5 

1 Only statistically significant unstandardized betas were included 

+ p<.10; * p<.05; ** p<.01; ***p<.001 1 Only statistically significant unstandardized betas were included 




