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Academic achievement gaps are significant performance differences between any two populations of 
students that are not based solely on merit, but are instead based on the different life experiences of those 
students. These life experiences may include reduced opportunities, bias, stigmatization and other issues due 
to an individual’s race, sex, socioeconomic status, religion, mental health status, disability, sexual orientation, 
or other aspects of identity.  Many academic achievement gaps exist among undergraduate student 
populations, and all of these gaps are important.  Three of the most intensively studied academic achievement 
gaps are those between 1) underrepresented minority and White students, 2) first-generation and 
continuing generation students, and 3) transfer and non-transfer students.  The causes-of and solutions-to 
these three academic achievement gaps are the main focus of this book. This book draws extensively on peer-
reviewed pedagogical literature to discuss these issues in two parts. 

Part 1 of this book focuses on the causes of academic achievement gaps within undergraduate student 
populations.  The starting circumstances and college experiences of these students creates an unlevel playing 
field that is not equitable and are not conducive to student success.  Barriers and challenges that are closely 
associated with these intersecting student populations include structural racism, colorblindness, reduced 
generational wealth and income, mental health issues, stereotype threat, the imposter phenomenon, a fixed 
mindset, microaggressions, implicit bias, intellectual marginalization, increased family responsibilities, 
inadequate pre-college preparation, cultural mismatch, transfer shock, information overload, stigmatization, 
and social isolation. Collectively these challenges result in the three proximal drivers of the achievement gap 
1) reduced feelings of belonging, 2) increased stress and anxiety, and 3) reduced engagement and performance. 
Acknowledging the reality and seriousness of these problems is essential if our goal is to allow all students to 
thrive and be successful. 

While part Part 1 of this book focuses on the ultimate and proximal drivers of achievement gaps, Part 2 
details free, readily available, evidence-based solutions to these problems.  Broadly these solutions include 
changes to course (e.g. making a more inclusive syllabus), changes to instructor behaviors (e.g. avoiding cold-
calling), and psychosocial interventions (e.g. the value-affirmation intervention) which have been shown to 
reduce achievement gaps.  All of the solutions presented here require minimal class time are easy to implement 

Real change requires both 
awareness and action. 

in most college classrooms.  By becoming aware of
achievement gaps and by actively implementing 
solutions, instructors can begin to eliminate these gaps 
one course, one class session, or one student at a time. 

 





PART I: ACKNOWLEDGING 
ACADEMIC ACHIEVEMENT GAPS 
FOR UNDERREPRESENTED, 
FIRST-GENERATION, AND 
TRANSFER STUDENTS 





CONCERNS AND CONSIDERATIONS FOR 
HOW TO INCLUSIVELY DISCUSS THE 
ACHIEVEMENT GAP 

Broadly speaking, the purpose of measuring achievement is to measure student learning and their progress 
towards their degree. Student grades are also used when students apply for jobs, scholarships, and advanced 
degrees. Grades and standardized test scores are therefore one of the most crucial gatekeepers for student 
success. 

Unfortunately, metrics of achievement and standardized testing in particular may exhibit unfair biases 
towards certain groups. In his 2019 book entitled “How to Be Antiracist” Professor Ibram X. Kendi stated: 
“What if, all along, these well-meaning efforts at closing the achievement gap have been opening the door to 
racist ideas? What if different environments lead to different kinds of achievement rather than different levels 
of achievement?” He goes on to discuss how standardized testing originated from eugenicists and thrived upon 

Standardized testing originated 
from eugenicists and thrived upon 

racist ideas. 

racist ideas  (Kendi, 2019). Carl Brigham, a lead 
developer of the SAT, believed that Blacks were less 
intelligent than Whites, and this was something he 
hoped his tests would reveal (Rosales & Walker, 2021). 
According to Professor Kendi, standardized tests like 
the SAT do not effectively measure intelligence or 
predict professional success, and that instead these tests have been used to exclude Blacks from prestigious 
schools even though it is “the tests, not the Black test-takers, [that have been] underachieving  (Rosales & 
Walker, 2021). 

In addition to concerns about standardized tests, there are several other reasons to be careful when 
examining or reporting on achievement gaps. First, while achievement gaps are often reported between broad 
demographic groups, it is important to realize that each of these groups is heterogeneous and individuals 
within these broad categories often have different means and backgrounds (Kao & Thompson, 2003). For 
example, those classified as Black can come from many places within the US or from many different countries 
around the world, each with their own languages, cultures, and life experiences. While the broad demographic 
groups may be seen as underperforming or overperforming, this may mask important differences present 
within subgroups. Second, discussing academic achievement gaps is also challenging because doing so may 
inadvertently contribute to the association of students of color with poor academic performance, which can 
in turn feed into stereotypes and racist ideas. Lastly, there is a great temptation among scholars to refer to 
education as the ‘ultimate equalizer’, a panacea that can single-handedly combat racial inequality and poverty. 



Education can indeed be a powerful part of the solution but treating it as a ‘silver bullet’ can inadvertently 
imply that existing inequalities and performance differences are based on innate differences in ability and effort 
rather than the larger societal problems of racism and unequal access to resources (Merolla & Jackson, 2019). 
This line of thinking can also lead to the fallacious solution of only trying to ‘fix the students’ without adjusting 
instructor behaviors and educational policies. For all these reasons, discussing and disseminating information 
about achievement gaps should be done with care and consideration towards the intended recipients and those 
who might be affected (Gouvea, 2021). For example, broadcasting facts about the achievement gap in a college 
classroom may do more harm than good, while providing these same facts to researchers, instructors, and 
administrators could very well be beneficial. Despite concerns about how the achievement gap is reported, 
measuring and discussing the academic achievement gap in STEM can be used as a powerful tool to help 
document equity problems and motivate change. 
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USING TERMS THAT ARE ACCURATE AND 
INCLUSIVE 

When discussing the common plights of African Americans, Hispanics, Native Americans and other 
groups it is common to use shorthand labels. These labels include “Underrepresented Minorities” (URMs), 
“People of color” (POC), “Black, Indigenous, People of African Americans Color” (BIPOC), “Persons 
excluded because of ethnicity and race” (PEERs), Minoritized Groups in STEM (MGSs), and Historically 
Underrepresented Groups (HUGs). These terms are overlapping but are not synonymous as they often refer 
to somewhat different populations. The term ‘URM’ is among the most commonly used, and it is derived 
from the fact that although Hispanics, African Americans, and Native Americans represent ~34% of the US 
population, they are underrepresented among science and engineering bachelor’s degree recipients (~24%) and 
the science and engineering workforce (~23%) (NSF, 2017, 2019). The URM term is used by the National 
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Science Foundation and Howard Hughes Medical 
Institute, and it is still the most common term seen in 
the pedagogical literature. Despite the frequent usage 
of URM, it has been suggested that this term is 
problematic because 1) it was not created or supported 
by the groups it includes, 2) the word 
‘underrepresented’ means ‘not enough’, ‘not done 
well’, or ‘below’ which can understandably be 
offensive to people labeled with this term, and 3) it 
clusters together many diverse groups of people in 
ways that can hides their different circumstances and 
makes it more difficult to disambiguate the data about 
each group (Williams, 2020). BIPOC has been 
adopted by several racial justice groups and it is 
sometimes considered to be more inclusive than 
URM. While BIPOC emphasizes Black and Indigenous populations, it does not emphasize Hispanic/Latinx 
Americans, and it includes Asians who are comparatively high-performing in terms of academic achievement. 
One suggested alternative to URM and BIPOC is to use AHN, which makes use of the first letters present in 
African Americans/Blacks, Hispanic/Latino(a), and Native Americans/Alaskan Natives groups. The AHN 
term solves many of the problems with the URM acronym while also preserving the same meaning (Williams, 
2020). For this reason, this review will use AHN instead of URM. 

It should be noted that Asian students often perform better than all other students (including White 



students) and they have thus often been referred to as a ‘model minority’. This sobriquet is harmful however 
as it 1) masks important differences within the Asian student population and 2) implies other minority groups 
are held back simply by ability and effort and not by systemic or generational racism and lack of resources (Kao 
& Thompson, 2003). It also puts additional pressure on Asian students which can lead to increased anxiety 
and distress (Le, 2019). Consequently, the ‘model minority’ term should be avoided. 

Lastly, discussions about race and equity often involve the term ‘socioeconomic status (SES)’, which refers 
to the amount of generational wealth and household income a person possesses. Because the word ‘status’ 
can refer to a person’s position, standing, or rank, saying that someone has ‘low status’ could be considered 
offensive. For this reason, this review will henceforth use ‘generational wealth and household income 
(GWI)’ in place of SES. 
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THE RACIAL/ETHNIC ACADEMIC 
ACHIEVEMENT GAP 

The achievement gap between White students and students in minority groups has been investigated for 
decades using a variety of different methods and approaches. Exam score differences between Black and White 
students have been a particular focus of empirical research (Jencks et al., 1981; Jencks & Phillips, 1998; L. S. 
Miller, 1997), but much of the data obtained also has strong implications for other minority groups. Academic 
achievement can potentially be measured in many different ways including standardized testing, grade point 
averages (GPA), passing/failing rates, retention/attrition rates, and exam scores for individual classes/topics. 
While these metrics are not without their problems, the underlying assumption is that these metrics indicate 
(at least to some degree) the knowledge and abilities of students (Kao & Thompson, 2003). Although they are 
correlated with standardized test scores, grades are more sensitive to student input (i.e., time spent studying) 
and are stratified by subject areas (Fehrmann et al., 1987; Fuligni, 1997; Kao et al., 1996). Grades also inform 
students of their own level of proficiency and achievement within a given subject area which may affect their 
odds of staying in school and earning a particular degree (Fehrmann et al., 1987). Using a combination of the 
above metrics, researchers have investigated the achievement gap at the primary, secondary, and postsecondary 
school levels. Academic achievement gaps can be observed as early as kindergarten and they seem to follow 
underrepresented groups throughout their educational career. 

Primary School (AKA Grade School) 

While measuring the achievement gap can be done at any education level, historically it has mostly been done 
via tests given during grade school (Hertert & Teague, 2003). The closest thing to a national test that can be 
used for broad comparisons is the National Assessment of Educational Progress (NAEP), a battery of tests 
given to 4th, 8th, and 12th graders in 32 different states. These tests are frequently different between different 
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states and they can change over time making broad 
scale or long-term comparisons difficult. What is clear 
however is that these tests show that certain groups of 
children score far below children in other groups. 
While in primary school, AHN students do not take as 
many math and science courses as their White and 
Asian peers and the ones they do take are often less 
challenging (Kelly, 2009; Nord et al., 2011; NSB, 
2014; Riegle-Crumb & Grodsky, 2010). This is 
important because academic achievement gaps within 
advanced courses are strongly correlated with racial/ethnic gaps seen on standardized tests (Gamoran & Mare, 
1989; Kao & Thompson, 2003, 2003) and with level of interest in STEM (J. D. Miller & Kimmel, 2012; Wang, 
2013). 

Secondary School (AKA Middle/High School) 

The achievement gaps that are observed in primary school continue and become more entrenched as students 
enter secondary school. The NAEP shows that Black, Hispanic, and Native American students have typically 
lagged behind White students in vocabulary, reading and math (Kao & Thompson, 2003). When these 
students take the SAT during 11th or 12th grade the score differences are even more pronounced. For example, 
in 2021 the average total SAT score was 1239 for Asians, 1112 for Whites, 967 for Hispanic/Latinx, 934 for 
African Americans, and 927 for Native Americans (CollegeBoard, 2021). According to a 2019 survey, the high 
school dropout rates have also been observed to be higher for African American (5.6%), Hispanic (7.7%), and 
Native American (9.6%) students than they are for White (4.1%) or Asian (1.8%) students (NCES, 2021). 

Postsecondary School (AKA College) 

When researchers controlled for pre-college academic performance disparities, they found that AHNs are 
more likely than their White peers to both enroll in college and to declare STEM majors (Xie et al., 2015); 
furthermore, AHNs pursue STEM fields as often as Whites do (Xie et al., 2015). This could be due in part 
to the fact that AHNs are as enthusiastic about STEM education and careers as White students (NSB, 2014; 
Riegle-Crumb et al., 2011; Riegle-Crumb & King, 2010). 

Despite high enthusiasm and enrollment, AHNs remain underrepresented in STEM education. In 2019, 
36.9% of Whites had obtained a bachelor’s degree or higher while the percentage was lower for Blacks (22.5%), 
Hispanic/Latinx (17.6%), and Native Americans (16.1%) (US Census Bureau, 2019). In addition, AHNs are 
disproportionately represented at community colleges which typically have poor outcomes and offer less career 
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opportunities than larger 4-year institutions (Brint & Karabel, 1989; Dougherty, 1994). AHNs are also more 
likely than White students to attend school part-time (Rumberger, 1982), and are more likely to drop out of 
college (Chang et al., 2014; Chen, 2015; Estrada et al., 2016; Good et al., 2000; Kalsner, 1991; Seymour & 
Hewitt, 1994). These effects are likely due to disparities in academic preparation as the gap is eliminated when 
you control for high school grades and test scores (Camburn, 1990). 

Summary of Racial/Ethnic Academic Achievement 
Gap 

Educational disparities start in kindergarten and become compounded throughout an AHN student’s 
educational progression (Xie et al., 2015). The observed racial/ethnic achievement gap limits AHN 
participation, achievement (e.g., standardized test scores) and educational attainment (e.g., highest degree 
earned) in STEM (Xie et al., 2015). While much progress was made following the civil rights movement in the 
1950s and 1960s, the progress has since stagnated and today the achievement gap is not much better than it 

The achievement gap is not much 
better than it was in the 1970s. 

was in the 1970s (Merolla & Jackson, 2019). Although 
many equity-focused policies have been implemented, 
there are still significant differences between AHN 
participation, scores, and grades when compared to 
White and Asian students (Xie et al., 2015). In K-12 

settings, teachers often have lower expectations for AHN students (Tenenbaum & Ruck, 2007) with a focus 
on behavior and discipline rather than cultivating academic opportunities (Merolla & Jackson, 2019). AHNs 
continue to be underperforming and underrepresented in STEM (Chen & Soldner, 2013; NSB, 2014) and 
they are more likely to drop out of school than White and Asian students at primary, secondary, and 
postsecondary levels (Oakes, 1990; Ross, 2012). 
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THE FIRST-GENERATION AND TRANSFER 
STUDENT ACHIEVEMENT GAPS 

Just as there is an academic achievement gap between AHN and White students, an achievement gap also exists 
between first-generation (FG) and continuing-generation (CG) students. CG students have one or two 
parents that have completed a 4-year college degree while FG students’ parents lack 4-year college degrees. 
Estimates suggest that FG students make up anywhere between 15-20% of college students (Harackiewicz et 
al., 2014) to as much as 56% of college students (RTI International, 2019). FG students are more likely to be 
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female, to come from low GWI families, and to belong 
to ethnic minority groups than are CG students 
(Nguyen & Nguyen, 2018). FG students are less likely 
to enroll in college (Shelton, 2011), and more likely to 
underperform and drop-out than CG students (Engle 
& Tinto, 2008). During college, FG students take 
fewer credits, have lower grades, and have lower 
scientific reasoning skills than their continuing 
generation peers (Shelton, 2011). The FG student achievement gap has also been called the social-class 
achievement gap because parental education levels are often linked to their social class or GWI (Harackiewicz 
et al., 2014; Snibbe & Markus, 2005). The 3-year attrition rate for FG college students (33%) is more than 
double that of CG students (14%) (Cataldi et al., 2018). Ultimately FG students are less likely than CG 
students to obtain bachelor’s degrees (Shelton, 2011). 

An achievement gap also exists between transfer and non-transfer students. More than 40% of college 
students will transfer between institutions on their way to obtaining a degree (Townsend, 2008).  Transfers can 
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occur from a 2-year institution to a 4-year institution 
(upward or vertical transfer), between institutions of 
the same type (i.e., 2-year to 2-year, or 4-year to 4-year 
transfers, lateral transfer), or from a 4-year to a 2-year 
institution (reverse transfer). Transfer students 
generally experience less academic success than non-
transfer students (Lakin & Elliott, 2016) and the 

majority leave the university before obtaining their degree (Yazdani et al., 2021). Many transfer students start 
in community colleges where ~29% of students are FG students and ~41% are AHN students (AACC, 2021). 
Out of all the students who transferred from a 2-year to a highly selective 4-year institution in the fall of 2020, 



~26% were AHNs (Bobbitt et al., 2021). Together these numbers highlight the intersectionality between 
AHN, FG, and transfer students. 
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CAUSES OF THE ACHIEVEMENT GAPS 

Many explanations have been proposed to explain the academic achievement gaps seen between AHN and 
White students, between FG and CG students, and between transfer and non-transfer students. While race 
and class correlate with the achievement gap data, these attributes by themselves do not suggest a satisfactory 
explanation for why the disparity exists. Why should it be that a poor student or an AHN student should 
perform worse on average than a typical affluent or White student? The reasons for achievement gap differences 
are many, and they are often intersecting and interdependent on each other. 

As we will see below, racism and bias contribute to the development of an unlevel playing field experienced 
by AHN, FG, and transfer students. As mentioned above, these categories are not mutually exclusive and it is 
common for FG and transfer students to be students of color (Nguyen & Nguyen, 2018; Sansing-Helton et 
al., 2021). While AHN students experience bias because of the color of their skin, FG and transfer students 
also experience stereotypes (Croizet & Claire, 1998; Johnson et al., 2011), cultural mismatch (Housel & 
Harvey, 2010), and/or stigmatization (Chin-Newman & Shaw, 2013; Laanan et al., 2010; Shaw et al., 2019). 
Bias and racism can then either directly or indirectly lead to the three proximal drivers of the achievement 
gap: 1) reduced feelings of belongingness, 2) increased stress and anxiety, and 3) decreased engagement and 
performance (Figure 1). The primary drivers of the achievement gaps as well as their root causes will be further 
discussed in the paragraphs that follow. 



Figure 1. Primary Drivers of Academic Achievement Gaps.  Bias, racism, isolation, and stereotypes in 
college and society contribute to the unlevel playing fields experienced by AHN, FG, and transfer students. 
The unlevel playing fields between AHN and White students, FG and CG students, and transfer and non-
transfer students put AHN, FG, and transfer students at a distinct disadvantage. Bias and racism are the chief 
cause of the unlevel playing field for AHN students, while cultural mismatch and transfer shock primarily 
affect FG and transfer students respectively. Reduced generational-wealth and income often leads to fewer 
resources, less academic preparation, and increased work and family responsibilities. Bias, racism, stereotypes, 
isolation and unlevel playing fields directly and indirectly cause and exacerbate the three primary drivers of 
the achievement gap: 1) decreased feelings of belonging, 2) increased stress and anxiety, and 3) decreased 
engagement and performance. 
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STRUCTURAL RACISM 

Structural racism manifests itself in nearly every aspect of society in the United States including health and 
medicine, financial markets, criminal justice, and the economy (Merolla & Jackson, 2019); it is also a primary 
cause of disparities in education (Merolla & Jackson, 2019). At the national level the Director of the CDC 
has recently declared racism “a serious public health threat” (Wamsley, 2021). Racism is directly or indirectly 
responsible for many of the other factors shown or theorized to affect the academic and career achievement 
gaps including colorblindness, GWI gaps, stereotype threat, microaggressions, implicit bias, task 
assignment bias, and intellectual marginalization. 



COLORBLINDNESS 

In the United States the two most widely held ideologies regarding diversity are colorblindness and 
multiculturalism. These ideologies are not mutually exclusive (Stevens et al., 2008) and they both purport to 
reflect fairness to members of minority groups (Aragón et al., 2017). The colorblind ideology emphasizes 
sameness and postulates that individuals have the same opportunities and should thus be treated equally 
(Knowles et al., 2009). While this idea may seem like a noble sentiment, colorblindness ignores many aspects of 
what make people unique. By ignoring race, colorblindness is striving to solve the problems of racism and racial 
disparities by pretending they do not exist or are inconsequential. Colorblindness relates directly to colorblind 
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racism, and those in the majority may use this ideology 
to maintain the status quo for their own benefit 
(Bonilla-Silva & Embrick, 2006). Colorblindness can 
make those in the minority feel unaccepted and 
undervalued (Markus et al., 2000). When instructors 
claim that race does not matter when minority 
students know that it does, it may elicit distrust 
(Purdie-Vaughns et al., 2008), disengagement (Plaut et al., 2009), cognitive depletion (Holoien & Shelton, 
2012), and feelings of not belonging in those students (Aragón et al., 2017). 



GENERATIONAL WEALTH AND INCOME 
(GWI) 

Both race (Black, White, Asian etc.) and class (rich, middle-class, poor) intersect in ways that make it hard to 
analyze data based on one without also considering the other (Kendi, 2019). Race is a strong predictor of GWI 
and minority students are disadvantaged on most GWI indicators (e.g. income, wealth, degrees, occupational 
prestige etc.) (Merolla & Jackson, 2019). 

Unfortunately, GWI is one of the strongest predictors of academic achievement (Hertert & Teague, 2003). 
Children from low-GWI households typically perform much worse on average than those from high-GWI 
households (Hertert & Teague, 2003).  GWI can influence a variety of factors including neighborhood 
resources and safety, school/teacher quality, and parental practices (Kao & Thompson, 2003). Low GWI is also 
correlated with several risk factors including: 1) lack of high quality health care, nutrition, and housing, 2) 
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the wealth that the average White 
family possesses. 

living in single-parent households, 3) living where 
English is not the primary spoken language, 4) living in 
high crime neighborhoods, 5) exposure to substance-
abuse at a young age, 6) lack of literacy and early 
exposure to reading, 7) reduced access to technology 
(e.g., household computers, high speed internet etc.) 
(Hertert & Teague, 2003), and 8) increased likelihood 
of experiencing psychological barriers (e.g., negative 
self-perception, emotional distress etc.) (Jury et al., 

2017). Low GWI also exacerbates the problem of student debt, which is disproportionately high among 
African Americans (Fletcher, 2021). Black families earn about 40% less than White families, are more likely to 
be in poverty, and have accumulated less than a tenth of the wealth that the average White family possesses 
(Jones et al., 2018).  These differences in employment, salary, and family wealth may further exacerbate the 
achievement gap as they mean that the parents of AHN children are likely to have less resources at their 
disposal than parents of White children. Together these risk factors create a synergistic effect that can 
significantly lower student performance and achievement. 

Substantial differences in academic achievement are observed between low-GWI and high-GWI students 
throughout their education in STEM (J. D. Miller & Kimmel, 2012; Mulligan et al., 2012; NSB, 2014; 
Schneider et al., 1998). Poverty, underemployed families, reduced levels of parental education, and single-
parent families are much more common among AHN students than with White or Asian students (Kao & 



White students have access to 
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Thompson 2003). Poverty, which is correlated with 
lower levels of parental education, and which is 
disproportionately high among African American and 
Hispanic populations, is particularly likely to reduce 
students’ academic success (Hertert & Teague, 2003; 
Kao & Thompson, 2003). Most White students have 
access to more privileges and greater access to resources 
of all kinds (especially financial resources), which makes it easier for them to succeed in college (Kao & 
Thompson 2003).  In contrast, AHNs start school with fewer resources, and they accumulate resources at a 
slower rate (Merolla and Jackson, 2019); this early lack of resources can have a ‘snowball’ effect which affects 
each subsequent stage of education as well as future academic and career success. Intriguingly, numerous 
studies show that controlling for family GWI eliminates most of the racial achievement gap in science (Xie et 
al., 2015), supporting the idea that a low GWI is one of the prime causes of the achievement gap. 
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SOCIAL-PSYCHOLOGICAL FACTORS: 
INTEREST, IDENTITY, MOTIVATION AND 
BELONGING 

Social-psychological factors appear to be even more important than GWI for participation, persistence, and 
achievement in STEM education (Xie et al., 2015). Social-psychological factors, which are also known as non-
cognitive or affective factors, include interest in science, science identity, science career aspirations, attitudes, 
beliefs, confidence, belonging, attention, self-discipline, self-esteem, enthusiasm, effort, responsiveness, 
ethnicity stigma conscious (ESC, a measure of stereotype threat), and anxiety (Farkas, 2003; Salehi et al., 2021; 
Xie et al., 2015). Affective qualities such as science interest, science identity, and science career aspiration are 
considered a prerequisite for success (Xie et al., 2015). Not surprisingly, research has also shown that students 
with a strong achievement motive perform better on achievement tests than less motivated students 

AHN students often feel isolated 
and have trouble adapting to the 

culture of science, which can 
reduce their confidence, 

engagement, and persistence. 

(McClelland et al., 1953). In contrast to White 
students, AHN students often feel isolated (Seymour 
& Hewitt, 2000) and have trouble adapting to the 
culture of science, which can reduce their confidence, 
engagement, and persistence (Carlone & Johnson, 
2007; Chang et al., 2014), as well as prevent 
meaningful integration into the scientific community 
(Graham et al., 2013; Tinto, 1993). They also 
experience reduced social belonging (Seymour & Hewitt, 2000) and the imposter phenomenon (AKA 
imposter phenomenon, see section below) (Wilson et al., 2015). In addition, the decades of discrimination 
endured by African Americans and Hispanic Americans has made some of them distrustful of White society 
and less likely to believe that school leads to socioeconomic mobility (Kao & Thompson, 2003). Students’ 
social-psychological factors directly relate to stress, anxiety, student feelings of belonging, stereotype threat, 
imposter phenomenon, and mindset which are all discussed in subsequent sections. 



STRESS, ANXIETY, AND MENTAL HEALTH 

Who is Affected by Stress and Anxiety? 

Stress and anxiety are common mental health issues that affect all college students to different degrees. 
University students are more likely to experience stress, anxiety, and depression than the general population 
(Mofatteh, 2020). In a nationwide survey, a large percentage of students indicated that both stress (40%) and 
anxiety (29%) impacted their academic performance (ACHA, 2019). Underrepresented students, those who 
speak English as a second language, and lesbian, gay, bisexual, transgender, queer/questioning, intersex, and 
asexual/agender (LGBTQIA) students may feel disproportionately affected by stress and anxiety, even while 
in active learning environments (Cooper & Brownell, 2016; Freeman et al., 2014; Mak, 2011). Furthermore, 
social stigma and the lack of diversity in mental health professionals make African Americans less likely than 
Whites to seek mental health care (De Leon, 2019). 

Defining Stress and Anxiety 

Stress occurs when individuals feel overwhelmed beyond their ability to cope with a particular situation, while 
anxiety occurs when students feel worry, nervousness, or other ambiguous feelings caused by unresolved stress 
(Bamber & Kraenzle Schneider, 2016; Lazarus & Folkman, 1984). Common types of anxiety include social 
anxiety, group work anxiety, test anxiety, and classroom communication apprehension (CCA) (England et 

The fear of being inadequate in 
front of professors or peers, 

affects about 70% of students, at 
least some of the time. 

al., 2017). CCA, the fear of being inadequate in front 
of professors or peers, affects about 70% of students, at 
least some of the time. Social anxiety, which is the fear 
of embarrassment in social performance situations, 
affects about 13% of people. Test anxiety, which 
involves the fear of performing poorly on exams, 
quizzes, or other assessments, affects about 38.5% of 

students. Group work anxiety involves the fear of misleading or being misled by team members, or about some 
students not adequately contributing, especially on graded assignments. 



Causes of Stress and Anxiety 

Factors that increase the risk of stress, anxiety, and depression include reduced financial resources, reduced 
social interactions, concerns about adjusting to university life, having the wrong expectations about the 
university or a particular course, lack of a supportive social network, and lack of support from the university 
(Mofatteh, 2020). Belonging to an ethnic or racial minority affects a variety of factors which significantly 
increases the risk of stress and anxiety (Mofatteh, 2020). Pressure to succeed, the fear of failure, and the fear 
of negative evaluation by the instructor or their peers are primary causes of student anxiety (Downing et al., 
2020). Anxiety can also be increased when instructors are aggressive or argumentative (Downing et al., 2020). 

Consequences of Stress and Anxiety 

Mental health issues can reduce physical, emotional, and cognitive well-being, and lower self-confidence 
(Boynton Health, 2021; Mofatteh, 2020). High levels of stress and anxiety are correlated with depression and 
illnesses (Hsu & Goldsmith, 2021). Students with high levels of stress and anxiety exhibit less persistence 
towards a biology major and are more likely to drop out of college (England et al., 2017, 2019; Muller et al., 

Students with high levels of stress 
and anxiety exhibit less 

persistence towards a biology 
major and are more likely to drop 

out of college. 

2017). When stress is not properly managed it may 
increase the risk of being diagnosed with other mental 
health conditions (Boynton Health, 2021). If left 
untreated, mental health problems can reduce 
academic performance, academic integrity, graduation 
rates, and interpersonal relationships, and can even 
lead to substance abuse and suicidal thoughts 
(Boynton Health, 2021; Mofatteh, 2020). 
Unfortunately, the stigma associated with mental health conditions is a significant barrier towards students 
getting the support they need; this is especially true for male students and for those belonging to ethnic 
minorities (Mofatteh, 2020). 
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STEREOTYPE THREAT 

A stereotype can be defined as a widely held belief about a particular group of people. Women, AHNs, 
transfer students, first-generation students and other groups face stereotypes in their daily lives and in the 
classroom. Negative stereotypes often hold that these groups lack intelligence, competence, or the ability to 
perform in a classroom setting (Meadows et al., 2015). For example, some negative stereotypes claim that 
women and AHNs possess less intelligence and competence (Meadows et al., 2015; Stoddard & Pfeifer, 2018; 
Wolfe et al., 2016) and that they have only been accepted into STEM programs due to policies that favor 
historically underrepresented groups (Meadows et al., 2015). Although demonstrably untrue, these negative 
stereotypes are harmful to students and can result in a phenomenon called stereotype threat. 

Stereotype threat occurs when students are conscious of stereotypes about their social group (Brown & 
Pinel, 2003; Hess et al., 2009) and either believe these stereotypes are true (Schmader et al., 2004), or fear their 
actions might inadvertently confirm and perpetuate negative stereotypes about their group (Steele & Aronson, 
1995). Those with low self-esteem have been shown to be particularly vulnerable to stereotype threat (Rydell 
& Boucher, 2010). Stereotype threat is most commonly induced during stressful activities such as taking an 
exam (Beilock, 2008). Ability and performance stereotypes that AHNs face affect students in multiple ways. 
Some may give in to the stereotypes (i.e., “if women aren’t good at math, then what’s the point in trying?”). 
Others may feel apprehension, pressure, and stress about the necessity of overcoming and disproving these 

Stereotype threat decreases 
working memory and causes 
hypervigilance, both of which 
distract students when they 

perform important tasks. 

stereotypes (Steele, 1997). This pressure to perform 
may increase anxiety while simultaneously decreasing 
performance, and achievement (Hsu & Goldsmith, 
2021). The negative effects on performance and 
achievement occur because stereotype threat decreases 
working memory (Rydell et al., 2014; Schmader & 
Johns, 2003) and causes hypervigilance (Forbes et al., 
2008), both of which distract students when they 
perform important tasks. Hundreds of experiments have shown that people perform worse when they believe 
that the test is diagnostic of ability or when they are experiencing any type of stereotype threat (Steele et al., 
2002; Steele & Aronson, 1995; Walton & Spencer, 2009). In both instances the stereotypes can cause students 
to become stressed and unmotivated, which may cause them to underperform in ways that exacerbate 
achievement gaps. 



THE IMPOSTER PHENOMENON (AKA 
IMPOSTER SYNDROME) 

While stereotype threat makes individuals feel that they must prove that they belong, the imposter 
phenomenon makes individuals feel that they do not belong (Edwards, 2019). The imposter phenomenon 
occurs when high-achieving individuals fail to internalize their success and accomplishments, have self-doubt 
that they belong where they are, and fear being exposed as an imposter (Kolligian Jr. & Sternberg, 1991). Even 
incredibly successful people such as Maya Angelou, Albert Einstein, Tom Hanks, Michelle Obama, and John 
Steinbeck have reported experiencing some level of the imposter phenomenon (Shankar & Cokley, 2021). 

Even incredibly successful people 
such as Maya Angelou, Albert 
Einstein, Tom Hanks, Michelle 

Obama, and John Steinbeck have 
reported experiencing some level 

of the imposter phenomenon. 

People experiencing the imposter phenomenon 
perceive that their successes are due to external factors 
(i.e. luck, getting help from others etc.) while they view 
their failures as evidence that they do not belong in 
their current position. While it can be experienced by 
anyone, the imposter phenomenon appears to be more 
common in FG students (Peteet et al., 2015), women, 
and racial minorities (Bravata et al., 2020), when 
compared with White male continuing generation 
students. Importantly, many of those with imposter syndrome also struggle with depression, anxiety, low self-
esteem, psychological distress, and/or survival guilt (Cokley et al., 2017). Minority and first-generation 
students may be predisposed to imposter syndrome due to financial concerns, discrimination, and negative 
stereotypes (Ewing et al., 1996). Those with imposter syndrome may even come to resent their peers who seem 
to be doing better than themselves (Cokley et al., 2013). Students with imposter syndrome are anxious about 
their academic performance and fear being harshly evaluated or judged by their professors, both of which lead 
to increased pressure and reduced confidence (Chapman, 2017). Many of those experiencing imposter 
syndrome feel isolated and that their experiences are unique (Matthews & Clance, 1985). Even those who 
know they have imposter syndrome and understand what it is may continue to experience its effects (Edwards, 
2019). 



MINDSET OF STUDENTS AND FACULTY 

A person’s mindset can affect their beliefs, including whether they believe intelligence is fixed or malleable. 
Those with a fixed mindset belief about intelligence subscribe to the idea that intelligence is just something 
you are born with and it cannot be increased or developed (Claro et al., 2016; Dweck, 2000). In contrast, 
those who have a growth mindset believe that people can increase their intelligence with effort and practice. 
While it is common to ascribe each individual as having a fixed or a growth mindset, in actuality there exists 
a continuum between fixed and growth mindsets and people may find themselves at different points on the 
continuum at different times (Yeager & Dweck, 2020). Mindsets of both students and faculty can affect 
students’ academic performance. 

Student Mindset 

Multiple large-scale studies which have between tens-of-thousands and hundreds-of-thousands of student 
participants found sizable correlations between having a growth mindset and higher academic performance 
(Yeager & Dweck, 2020). One study which recruited 555,458 participants from 74 different nations found that 
a growth mindset was positively correlated with academic achievement in 72 out of the 74 nations that were 

Growth mindset was positively 
correlated with academic 

achievement in 72 out of the 74 
nations that were surveyed. 

surveyed (OECD, 2019). Students who adopt a 
growth mindset are more likely to overcome 
challenges, strive for improvement, achieve high grades 
and test scores, and exhibit resilience, while those with 
a fixed mindset are more likely to avoid challenges, 
have lower academic achievement, and exhibit 
helplessness in challenging circumstances (Blackwell et 

al., 2007; Dweck & Yeager, 2019; Yeager et al., 2019). The association between mindset and academic 
performance is strongest for those who are struggling or are facing academic difficulties (Claro et al., 2016; 
Yeager & Dweck, 2020). A person’s mindset also is associated with a person’s mental health and wellbeing 
(Burnette et al., 2020) and associations between fixed mindset beliefs and the “fear of failure” may be a 
precursor to mental health issues or psychological distress (Yeager & Dweck, 2020). 

Instructor Mindset 

While growth mindset professors tend to encourage students and teach them improved studying or problem-



solving strategies, fixed mindset professors often view their classes as ‘filter-classes’ meant to ‘weed-out’ the 
‘bad’ students. Fixed mindset professors also may encourage students to drop a course or tell them that ‘not 
everyone is meant for a science career’ after they perform poorly on a single exam. A 2019 study that examined 
the performance of 15,000 undergraduate students concluded that AHN students in classrooms with fixed 
mindset instructors had lower course performance and were also less motivated to do their best work (Canning 
et al., 2019). Faculty fixed mindset beliefs appear to be especially detrimental to the performance of AHN 
students (Canning et al., 2019). 
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MICROAGGRESSIONS 

Microaggressions are short, often subtle, statements or actions that disparage others based on their 
background, appearance, personal characteristics, or perceived association with a marginalized group 

Professor Ibram X. Kendi 
emphasizes that there is nothing 
‘micro’ about these actions and 
thus prefers the term ‘abuse’ as 
being more descriptive of the 

“distress, anger, worry, 
depression, anxiety, pain, fatigue, 

and suicide” that is being 
experienced. 

(Harrison & Tanner, 2018). When people speak 
negatively about students’ identities it can elevate their 
levels of stress and anxiety and can make them feel 
unwelcome (Harrison & Tanner, 2018).  In his 
seminal book “How to Be Antiracist” Professor Ibram 
X. Kendi emphasizes that there is nothing ‘micro’ 
about these actions and thus prefers the term ‘abuse’ as 
being more descriptive of the “distress, anger, worry, 
depression, anxiety, pain, fatigue, and suicide” that is 
being experienced (Kendi, 2019). Microaggressions are 
usually verbal, but they can also take on many 
nonverbal forms expressed through actions or body 
language. Non-verbal forms of microaggressions could include sitting as far as possible from minorities or 
securing your wallet, purse, or backpack when a person of color enters the classroom. 

Microaggressions can be broadly divided into three types: microassaults, microinsults, and 
microinvalidations (Sue, 2010). Microassaults occur when an individual deliberately expresses biased attitudes, 
beliefs or behaviors about marginalized groups. In contrast, the perpetrator of microinsults unconsciously 
expresses rudeness, insensitivity, or stereotypes towards a person’s identity. Microinvalidations occur when an 
individual seeks to dismiss or negate the feelings, thoughts, and experiences of certain groups in ways that 
suggest that the perpetrator understands another person’s feelings and experiences better than the affected 
person does. Instructors who practice colorblindness and attempt to ‘not see color’ can inadvertently commit 
microinvalidations when they deny that race is having an effect in the class. Microinvalidations are likely to be 
even more damaging when they come from someone from within the very group being targeted (e.g., a female 
student telling her classmates that “girls just are not good at math”) (Harrison & Tanner, 2018). 

Frequent microaggressions can cause harm to a student’s success and sense of wellbeing. They can be very 
distracting and take lots of cognitive effort as students attempt to 1) determine whether a microaggression 
has in fact occurred and 2) whether and how they should respond. Aside from being a stressful situation, 
microaggressions can also trigger stereotype threat (Harrison & Tanner, 2018). 



IMPLICIT BIAS 

In contrast to the explicit bias of structural racism, implicit bias refers to unconscious attitudes, beliefs, or 
stereotypes that can involuntarily affect our actions, decisions, or thoughts about certain groups (Staats et al., 
2017). Everyone has implicit biases that are based on our background, experiences, and media exposure (Staats 

Implicit biases may directly 
oppose your own explicit beliefs 

about fairness and equity and 
may even be against your own 

self interest. 

et al., 2017). Harboring implicit biases does not make 
you a good or bad person, but acting on biases based 
on inaccurate associations, information, or stereotypes 
can create barriers to equity and opportunity that have 
harmful, real-world effects (Staats et al., 2017). Because 
they are unconscious, implicit biases may directly 
oppose your own explicit beliefs about fairness and 
equity and may even be against your own self interest 

(Staats et al., 2017). People are most susceptible to implicit biases when they are stressed, fatigued, or 
experiencing a high cognitive load (e.g. time pressure, distractions, etc.) (Staats et al., 2017). 

Despite their unconscious nature, implicit biases affect many aspects of society and play roles in policing, 
immigration, healthcare, and education (Staats et al., 2017). For example, implicit biases can cause instructors 
to view Black students as being less academically prepared and less accepted by their peers; instructors may 
also implicitly associate Black male students with aggression, violence, and criminality, which may lead them 
to invoke stronger disciplinary measures than they would against White students (Staats et al., 2017). Implicit 
biases have also been shown to have negative impacts on academic assessments and recommendation letters 
for Black students (Carbado et al., 2016; Jacoby-Senghor et al., 2016). Implicit biases may also make it more 
difficult for AHNs to get into college. One study found that when students emailed potential advisors to see if 
they were a good fit for the program, these potential mentors were more likely to respond positively to White 
males than to all other groups regardless of their own race, gender, and ethnicity (Kirwan Institute, 2018; 
Milkman et al., 2014). 



TASK ASSIGNMENT BIAS AND 
INTELLECTUAL MARGINALIZATION 

Women and students of color may experience intellectual marginalization and/or task assignment bias 
while working on teams (Meadows et al., 2015). Intellectual marginalization occurs when the ideas of 
marginalized groups are ignored. Task assignment bias, which occurs when students assign tasks to themselves 
or others, can result in women and students of color being assigned tasks that are less considered valuable 
or desirable. For example, a woman on the team may be assigned a secretarial role rather than a role in 
project research or leadership. Ideas generated by White male students are frequently given priority, while ideas 
expressed by women and students of color may not be written down or considered (Stoddard & Pfeifer, 2018). 
One of the effects of intellectual marginalization is that some AHN students feel they must work harder than 
their teammates in order to overcome stereotypes (Meadows et al., 2015). 



FIRST GENERATION STUDENTS 
EXPERIENCE MANY OF THE SAME 
PROBLEMS AS AHNS 

Many FG students feel they lack the necessary content knowledge, financial knowledge, and study skills to be 
successful in college (Engle et al., 2006). Both before and after entering college, FG students face numerous 
challenges which impact their academic success. Pre-college factors that affect FG student success include 
poverty, high school quality, high school rigor, and parenting practices (Harackiewicz et al., 2014). FG students 

FG students in general have less 
academic preparation, take fewer 

advanced courses and more 
remedial courses in high school, 

have a lower high school GPA, and 
exhibit lower ACT and SAT scores. 

in general have less academic preparation, take fewer 
advanced courses and more remedial courses in high 
school, have a lower high school GPA, and exhibit 
lower ACT and SAT scores (Atherton, 2014; Shelton, 
2011). The parents of FG students often have only a 
high school education or less, so they are often unable 
to provide sufficient social and academic guidance that 
FG students need to be successful (Shelton, 2011). 
Furthermore, FG students have only limited 

information about how to apply-to and pay-for college (Shelton, 2011). 
Once they enter college, FG students face additional challenges including stereotypes (Croizet & Claire, 

1998; Johnson et al., 2011), educational persistence issues (Shelton, 2011), and mismatches of cultural values 
(Housel & Harvey, 2010). FG students are generally less integrated into campus culture and are therefore less 
likely to participate in study groups, office hours, meetings with advisers, on-campus social groups, and 
recreational or other extracurricular activities (Shelton, 2011). One reason for this is that FG students are less 
likely to feel that they fit in and more likely to have a cultural mismatch with the culture of their college. 
When a cultural mismatch occurs in FG students, it may cause them to view their peers and college as 

When a cultural mismatch occurs 
in FG students, it may cause them 
to view their peers and college as 

unfamiliar, uncomfortable, and 
difficult. 

unfamiliar, uncomfortable, and difficult. This 
mismatch is exacerbated by the fact that they tend to 
be older than their peers and tend to live off campus 
(Shelton, 2011). Overall feelings of cultural mismatch 
can reduce FG student engagement with peers and 
instructors (Pike & Kuh, 2021; Terenzini et al., 1996), 
increase their stress levels and negative emotions 
(Stephens et al., 2012), and lead to lower performance, 



persistence, achievement, and feelings of belongingness (Harackiewicz et al., 2014; Housel & Harvey, 2010; 
Stephens et al., 2014). FG students are more likely to have greater work and family responsibilities, and are 
more likely to feel guilty about leaving their work or families to obtain a degree (Goldman et al., 2022). The 
difficulty in splitting time between work, academic, and family priorities can lead to added stress and hectic 
schedules (Shelton, 2011). The social pressures and personal insecurities faced by FG students mean that they 
need additional emotional and material support (Shelton, 2011). Compared to CG students, FG students 
typically exhibit lower self-efficacy (i.e., their belief they can do what is necessary to succeed) (Ramos-Sánchez 
& Nichols, 2007), higher levels of stress and depression (Stebleton et al., 2014), and they believe that high 
amounts of effort and resources are required form them to be successful (Goldman et al., 2022). Despite these 
concerns, FG students are less likely than CG students to take advantage of college resources such as counseling 
services (Stebleton et al., 2014). 
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TRANSFER STUDENT CHALLENGES 

Like FG students, transfer students are also typically older than non-transfer students and spend more 
hours per week working and caring for dependents (Kuh, 2003). Compared to first-time freshmen, transfer 
students typically receive only modest support and do not participate in campus activities designed to engage 
new students (Thomas et al., 2021). One reason for the decreased academic performance and greater attrition 
observed in transfer students is the phenomenon of “transitional trauma” or “transfer shock” (Hills, 1965; 

Transfer shock refers to the 
difficulty transfer students have in 

adapting to university culture, 
norms, and expectations, and 
these challenges frequently 

cause an initial dip in transfer 
student GPA and their ability to 

succeed. 

Lakin & Elliott, 2016). Transfer shock refers to the 
difficulty transfer students have in adapting to 
university culture, norms, and expectations, and these 
challenges frequently cause an initial dip in transfer 
student GPA and their ability to succeed (Laanan, 
2001). Transfer shock is usually greater for those 
transferring to a university from a community college 
(McGuire & Belcheir, 2013) and it occurs most 
strongly during the first term at the University. Causes 
of transfer shock include ineffective institution-
provided guidance regarding STEM degree pathways 
and which credits will transfer (Chin-Newman & Shaw, 2013; Packard & Jeffers, 2013), poor academic 
preparation, unfamiliarity with university academic expectations, and difficulties establishing social networks; 
Inadequate academic preparation is one of the primary reasons that students leave college (Daley, 2010; 
Stinebrickner & Steinebrickner, 2014). Collectively these factors can leave transfer students feeling discouraged 
and unwelcome which can result in declines in their retention (NASEM, 2016; Reyes, 2011; Seymour & 
Hewitt, 2000; Thomas et al., 2021). 

While at the university, transfer students experience information overload, stigmatization, and reduced 
feelings of connectivity. When transfer students first start, they are inundated with a plethora of information 
about tuition, financial aid, geographic factors, and degree programs which can be quite overwhelming (Chin-
Newman & Shaw, 2013). Transfer students can also feel overwhelmed by the sheer number of university-
related emails they receive, which may cause them to stop checking them (Foster et al., 2020). Transfer students 
are often stigmatized because they are “late comers to science”, or because the community colleges they come 
from are viewed as being less rigorous than four-year institutions (Chin-Newman & Shaw, 2013; Laanan et al., 



Transfer students are often 
stigmatized because they are 
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2010; Shaw et al., 2019). Transfer students are also less 
likely than non-transfer students to be involved in 
cocurricular activities (e.g., community service, 
internships, study abroad programs etc.) and student 
organizations (Ishitani & McKitrick, 2010), and are 
less likely to interact with peers and instructors (Terris, 
2009). This may be because transfer students miss the 
bonding activities and social clique formation that 
usually happen during the first year (A. Miller, 2013). 
Older transfer students have also been shown to be less 

likely to interact with younger students and less likely to participate in out-of-class learning experiences (Allen 
& Zhang, 2016). Overall, these reduced interactions lead to feelings of isolation (Jacobson et al., 2017), and can 
result in a reduced pace of progress through college (D’Amico et al., 2014; Thomas et al., 2021). Reduced 
participation and feelings of not being connected to the university are both risk factors for attrition (Fink et al., 
2016); consequently, only 17% of transfer students obtain a bachelor’s degree (Jenkins & Fink, 2015). 
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INTERSECTIONALITY 

Intersectionality describes how all aspects of an individual’s identity (i.e., class, race, gender, religion, sexual 
orientation etc.) are meaningful and worthy of consideration when trying to understand a given person’s 
experiences and challenges (Cho et al., 2013; K. Crenshaw, 1991). Many identities are associated with 
additional inequities or challenges and those challenges may be compounded in individuals with multiple 

Many identities are associated 
with additional inequities or 

challenges and those challenges 
may be compounded in 
individuals with multiple 

overlapping identities. 

overlapping identities (K. W. Crenshaw, 1989). 
Consider that having one disadvantaged identity is a 
bit like trying to cross a busy street, while having 
multiple such identities would be like trying to cross 
an intersection where two or more busy roads meet. 
For example, a disabled first-generation transgender 
woman of low GWI is almost certain to face more 
challenges and barriers than most first-generation 
students. Likewise, an African American woman who 

experiences both racism and sexism will have much different experiences than her White male peers (NCSES, 
2021). 

The intersectionality field has primarily explored intersections of race, social class, gender, and sexual 

Students may have multiple 
identities, some obvious and 

others hidden, which may impact 
how those students are affected 

by certain comments, 
conversations, and coursework. 

orientation (Nichols & Stahl, 2019). The present 
review discusses some multiply-disadvantaged 
identities which are frequently co-incident (e.g. first 
generation students are frequently racial minorities) 
where data is available, but a complete analysis is not 
possible as most of the pedagogical literature focuses 
on one or two aspects of a person’s identity in order to 
simplify data-driven research (Naylor et al., 2016). 
That said, instructors would do well to remember that 
their students may have multiple identities, some obvious and others hidden, which may impact how those 
students are affected by certain comments, conversations, and coursework. 



SUMMARY AND DISCUSSION 

Words That Come Before All Else 

In the Onondaga Nation the school week begins with a recitation of the traditional Haudenosaunee (Iroquois) 
“Words That Come Before All Else”, an address that is older than the English language and which shows 
respect and gratitude to all elements of the natural world (Kimmerer, 2020). One part is particularly salient 
to instructors: “We gather our minds to greet and thank the enlightened Teachers who have come to help 
throughout the ages. When we forget how to live in harmony, they remind us of the way we were instructed 
to live as people. With one mind, we send greetings and thanks to these caring Teachers.” Indeed, these words 
should come before all else for instructors as one of our primary roles is to make sure everyone in the classroom 
lives in harmony and feels respected and appreciated. 

Three Groups Share Three Key Problems 

AHNs, FG students, and transfer students face a multitude of challenges before entering college and during 
their college career. For AHNs, structural racism, low GWI, and social-psychological factors are the root causes 

Collectively bias, racism, isolation, 
stereotypes and the unlevel 

playing field experienced by AHN, 
FG, and transfer students 

culminate in the three proximal 
causes of the achievement gap: 1) 

lack of belonging, 2) increased 
stress and anxiety, and 3) poor 
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of the academic achievement gap. Structural racism 
can lead to stereotype threat, microaggressions, and 
implicit bias, which can reduce students’ performance 
and feelings of belongingness while simultaneously 
increasing their levels of stress and anxiety. The low 
GWI experienced by many AHNs can lead to fewer 
resources and less academic preparation. Like AHNs, 
FG students and transfer students can feel isolated and 
overwhelmed. They often have increased family and 
work responsibilities and have trouble fitting in and 
adapting to college due to cultural mismatch and 
transfer shock. Collectively bias, racism, isolation, 

stereotypes and the unlevel playing field experienced by AHN, FG, and transfer students culminate in the three 
proximal causes of the achievement gap: 1) lack of belonging, 2) increased stress and anxiety, and 3) poor 
engagement and performance. 

None of the above challenges are the fault of the students. Instead, these challenges result from racism, 



inadequate support, exclusive instructional practices, and inequitable policies. Peer-reviewed journal articles 
detailing these challenges and barriers are individually comprehensive and compelling, and collectively they 
present a strong argument that something must be done if our goal is for all students to be successful. 
Practically speaking, underprivileged, underrepresented, and underprepared groups are a big asset for the US 
and improving their STEM education experiences is paramount for maintaining the pace of scientific progress. 
More importantly, instructors have a moral and ethical obligation to help all their students succeed so that they 
can reach their educational goals and career aspirations; improving educational experiences and outcomes for 
these groups is simply the right thing to do. 

Teacher Perceptions of the Academic Achievement 
Gap 

Do teachers believe that the academic achievement gaps exist and are serious? Who or what do they think is 
responsible for these gaps? How do they view their role in addressing these problems? These very questions 
were the subject of Ratcliff’s 2016 article entitled “Causes of and Solutions to the Achievement Gap: Teachers’ 
Perceptions” (Ratcliff et al., 2016). This article surveyed 874 educators, most of whom were secondary school 
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teachers. The results indicated that teachers feel that 
the academic achievement gap is the most important 
issue facing educators. Most teachers believed the 
academic achievement gap is largely due to non-
academic factors such as parenting techniques, 
disruptive/inappropriate student behavior, lack of 
student motivation/work-ethic, and low family 
income. When asked to propose solutions for the 
achievement gap, teachers suggested reducing class 
size, making students more accountable, having additional tutoring opportunities, and using alternative 
assessments to identify high-risk students. Taken together these results show that teachers (at least secondary 
school teachers) feel that the primary causes-of and solutions-to the achievement gap are largely outside of their 
control. It is human nature to avoid blame and extra work, but this review article as well as its companion article 
mentioned below strongly argue that there are in fact many ways that instructors can acknowledge and address 
the achievement gap within their classrooms. Teachers should not view themselves as a cause of the 
achievement gap, or a passive bystander; instead they should see themselves as a catalyst for change. According 
to Ratcliff et al., “for schools to have a positive impact on closing the achievement gap, teachers must believe 
that they are part of the solution.” 

36  |  SUMMARY AND DISCUSSION



Instructors and Administrators Can Help in 
Numerous Ways 

While instructors cannot single-handedly reverse decades of inequality and racism, college professors are 
ideally positioned to be an important part of the solution. Instructors can help students by altering their 
own behaviors and instructional practices, and by implementing psychosocial interventions or other activities 
designed to address the three primary drivers of the achievement gap. These strategies, interventions, and 
activities work by recognizing, reducing, and eliminating barriers and by implementing evidence-based 
practices and strategies to help students succeed; furthermore, these strategies are free and easily adapted to 
fit the needs of each instructor’s classroom. For a detailed review, please see Part II of this book. Instructors 
do not need to implement all these techniques at once and are instead advised to start with simple changes 
such as adding inclusive language in their syllabus, improving student-instructor rapport, creating a welcoming 
classroom environment, and showing concern for student well-being. 

Each institution should focus its efforts on challenges/barriers that are most prevalent in their student 
population in order to maximize the effectiveness of the interventions they choose to undertake. For example, 
an institution that has high amounts of transfer students may want to consider implementing programs 
designed to reduce transfer shock. An analysis of student demographics as well as college- or instructor-
administered surveys can help determine which problems are most pressing and which students have the 
greatest need for support. Administrators are well positioned to increase the incentives for instructors to make 
meaningful changes in their classrooms. These incentives could potentially include pay raises, extra TAs, and 
sabbatical time, as well as having successful classroom interventions count towards promotion and tenure. 

Conclusion 

In conclusion, AHN, FG, and transfer students frequently experience bias, racism, and isolation, and they 
begin college on an unlevel playing field. These challenges decrease feelings of belongingness, increase stress and 
anxiety, and decrease engagement and performance, which ultimately leads to the formation of academic 
achievement gaps between these students and their peers. The up-hill battle these students are facing will only 
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Change begins with individual 
instructors and administrators 

who acknowledge both the 
existence and severity of the 

academic achievement gaps, and 
are willing to work towards 
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improve with change, and that change begins with 
individual instructors and administrators who 
acknowledge both the existence and severity of the 
academic achievement gaps, and are willing to work 
towards solutions using both novel and well-
established strategies. By undertaking appropriate 
measures and interventions in their classrooms 
instructors can help lay the foundation for a more just, 
inclusive, and equitable future. 
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PART II: ADDRESSING ACADEMIC 
ACHIEVEMENT GAPS FOR 
UNDERREPRESENTED, 
FIRST-GENERATION, AND 
TRANSFER STUDENTS 





REVIEW OF PART I: ACHIEVEMENT GAPS 
AND THEIR CAUSES 

Achievement Gaps in Higher Education 

An achievement gap is a consistent pattern of performance differences between any two groups of students. 
Historically ‘the achievement gap’ primarily referred to the performance difference between White and Black 
students, or between White students and underrepresented minorities (URMs) such as African American, 
Hispanic/Latinx, and Native American (AHN) students. Used more broadly the term ‘achievement gap’ can 
also be used to describe performance differences between first-generation (FG) and continuing-generation 
(CG) students, or between transfer and non-transfer students. This book will collectively refer to all of these 
performance differences as ‘achievement gaps’. 

Causes of Achievement Gaps 

AHN, FG, and transfer students experience many challenges while in higher education. These challenges 
are described in detail in Part I of this book. Briefly, structural racism (Merolla & Jackson, 2019), bias 
(Staats et al., 2017), social isolation (Jacobson et al., 2017), and stereotypes (Meadows et al., 2015) have 
led to underrepresentation, reduced generational wealth and income (GWI) (Hertert & Teague, 2003), 
inadequate support (Mofatteh, 2020), reduced opportunities (Merolla & Jackson, 2019), an increased 
prevalence of social-psychological factors (Xie et al., 2015) (e.g., stereotype threat, the imposter 
phenomenon etc.), and an unlevel playing field (Alhindi, 2020; Goldhaber et al., 2015). Colorblindness 
(Markus et al., 2000), microaggressions (Harrison & Tanner, 2018), and a fixed mindset (Yeager & Dweck, 
2020) in both students and faculty all contribute to and exacerbate the issues. FG and transfer students are 
also burdened with the additional problems of transfer shock, information overload, cultural mismatch, 
and increased family responsibilities (Chin-Newman & Shaw, 2013; Laanan, 2001; Shelton, 2011). Ultimately 
these underlying problems contribute to academic achievement gaps by 1) reducing feelings of belongingness, 
2) increasing stress and anxiety, and 3) reducing engagement and performance. These formidable challenges are 
inextricably linked, and they often reinforce one another; for example, it is easy to imagine how a student who 
experiences a high degree of bias might be less likely to feel that they belong in the classroom, which could lead 
to increased stress and anxiety, and concomitant declines in both engagement and performance. 



WHY CLOSING THE GAP IS IMPORTANT 

Underrepresented and disadvantaged minorities are the fastest growing part of the U.S. population and are one 
of our biggest assets; improving STEM education for these groups to create a robust science and engineering 
workforce is essential if we are to maintain scientific and economic progress (Hrabowski, 2011; Xie et al., 
2015). Unfortunately, STEM fields lack a sufficient number of trained professionals, and this gap is related to 
insufficient opportunities for FG and AHN students (Hrabowski, 2011; Institute of Medicine, 2007). 

While the challenge may seem daunting, there are plenty of reasons to be optimistic. Over the last several 
decades higher education institutions have increased science participation and narrowed achievement and 
attainment gaps for women and many historically underrepresented racial and ethnic minorities (e.g., AHNs.) 
(Kao & Thompson, 2003; NCSES, 2021). It is also encouraging that underprivileged young people have 
universally high educational aspirations and most expect to go to college (Kao & Thompson, 2003). 

The links between academic performance, degree attainment, career success, and disadvantages faced by 
these groups are well known (Coleman, 1961; Jencks et al., 1981). Reducing the academic achievement gaps is 
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of paramount importance towards training and 
retaining students as poor performance in 
introductory STEM courses is the primary reason that 
students drop-out of college or switch to non-STEM 
majors (Theobald et al., 2020). College instructors 
may be ideally positioned to ameliorate future 
achievement gaps by undertaking appropriate 
measures and interventions in their classrooms. 
Instructors can increase AHN participation in science 
by recognizing, reducing, and eliminating barriers 
AHN students face in their undergraduate courses 
(Gibbs & Marsteller, 2016). 



PARALLEL APPROACHES TO CLOSING THE 
ACADEMIC ACHIEVEMENT GAP 

Academic achievement gaps have numerous and interrelated causes. Methods to close these gaps are also 
numerous and interrelated. For example, a strategy that improves a student’s sense of belonging may also 
simultaneously reduce anxiety and improve performance. It is recommended that instructors introduce only 
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one or two new strategies into their courses at a time. 
While instructors need not simultaneously use every 
strategy and intervention listed below in their 
classrooms, they are encouraged to ultimately adopt 
and use several of these strategies in parallel in order to 
have the greatest effect on closing the academic 
achievement gaps. I have organized these strategies 
into four broad categories based on where they have 
the largest impact (Figure 2A). The first category, 
countering bias and racism, targets one of the root 
causes of the academic achievement gap. The next 
three categories of strategies and solutions target the 
proximal causes of the academic achievement gaps by 

1) increasing student belonging, 2) reducing stress and anxiety, and 3) improving academic engagement and 
performance. While these broad strategies focus on AHN students, they are also likely to help FG and transfer 
students due to high intersectionality between these groups, as well as the similar challenges these groups face. 
That said, a separate section containing additional strategies that can help specifically FG and transfer students 
can be found near the end of this review (Figure 2B). 



Figure 2. Summary of the Causes-of and Solutions-to the Academic Achievement Gap. A) Shared 
root and proximal causes of the achievement gap that affect AHN, FG, and transfer students. Solutions are 
shown below the problem they most directly affect. B) Details solutions that are especially important for FG 
and transfer students. 
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COUNTER BIAS AND RACISM 

Promote Multiculturalism Instead of Colorblindness 

In contrast to colorblindness, multiculturalism views racial, ethnic, and cultural differences as a strength. 
Embracing multiculturalism allows us to acknowledge and embrace the diversity, ideas, and struggles of all 
identities (Aragón et al., 2017). Multiculturalism recognizes that treating people equally may not be fair 
because all people are not the same (Knowles et al., 2009). Instructors can create more welcoming classrooms 
when they use multiculturalism to respect and value the diverse opinions and life-experiences of their students. 

Interaction Institute for Social Change | Artist: Angus Maguire. 
When instructors promote and practice multiculturalism, it can cause underrepresented individuals to 

perceive less bias (Plaut et al., 2009) while also increasing their perseverance, ambition, and success (Walton et 

Faculty who adopt a multicultural 
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equitable teaching practices than 
those who subscribe to the 

colorblindness ideology. 

al., 2012; Walton & Cohen, 2007). Furthermore, 
evidence suggests that faculty who adopt a 
multicultural ideology use more inclusive and 
equitable teaching practices than those who subscribe 
to the colorblindness ideology (Aragón et al., 2017). 
This makes sense because implementing inclusive 
teaching requires acknowledging differences. 
Multiculturalism can make underrepresented 

individuals feel more valued (Wolsko et al., 2006), but care must be taken to prevent those in the majority from 
feeling excluded (Plaut et al., 2011).  For more information please watch Colorblind Ideology Is a Form of 
Racism, The Risks of Color Blindness, and Race in the classroom: Seeing Color. 

http://interactioninstitute.org/
http://madewithangus.com/
https://www.psychologytoday.com/us/blog/culturally-speaking/201112/colorblind-ideology-is-form-racism
https://www.psychologytoday.com/us/blog/culturally-speaking/201112/colorblind-ideology-is-form-racism
https://youtu.be/bz0YjHFMJUk
https://youtu.be/EO7k04dc_8g


Recognize and Reduce Implicit Bias 

The existence of implicit bias means that even well-intentioned people can have unconscious biases which can 
inadvertently lead to hurtful discriminatory behavior (Cole, 2018; Staats et al., 2017). The majority of White 
people believe they do not see race, treat everyone equally, and are in fact better-than-average at being racially 
unbiased, but it is clear from the data that this is far from true (Staats et al., 2017). Similarly, some people of 
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color believe that as the victims of racism it is 
impossible for them to be biased or racist (Kendi, 
2019). The truth is that implicit bias affects us all. The 
good news is that there are many steps that instructors 
can take to reduce their implicit biases. One of the first 
and most important steps is to become more aware of 
the implicit biases you hold. This is most easily 
accomplished by taking an Implicit Association Test 
(IAT, https://implicit.harvard.edu/implicit/); some 
have even suggested that IATs should be a mandatory 
part of faculty training (Killpack & Melón, 2016). These free online tests are publicly available and allow 
individuals to examine their own biases in a comfortable and private environment. The IATs are well validated 
and have been shown to provide an accurate assessment of the test-taker’s subconscious associations. It is not 
uncommon to feel nervous about taking an IAT or about feeling uncomfortable about the results. Once you 
have examined your own implicit biases you will be better equipped to be aware and mindful of these biases so 
that you can consciously and intentionally try to interrupt, mitigate, or prevent them. 

Other techniques for reducing or preventing the effects of implicit biases include 1) acknowledging the role 
implicit bias has in preventing student success (Killpack & Melón, 2016), 2) using evidence-based decision 
making, 3) considering how implicit bias affects teaching practices and assessments (Killpack & Melón, 2016), 
4) seeking positive exemplars and counter stereotypical examples that challenge biases and assumptions 
(Critcher & Risen, 2014; Lai et al., 2014), 5) being skeptical about decisions made during times of stress or high 
cognitive load, 6) taking notes about and reflecting on the decision making process, 7) reducing subjectivity 
and ambiguity by making class materials clear and standardized, 8) rejecting stereotypical associations (Johnson 
et al., 2018), 9) speaking up if you believe a policy or decision may lead to disparities, 10) engaging in real 
or imagined intergroup contact (e.g. meaningful work with individuals from diverse backgrounds and life 
experiences) (Pettigrew, 1997; Turner & Crisp, 2010), 11) considering the moral implications of your behavior 
and how these behaviors overtly display your intentions and values (van Nunspeet et al., 2015), 12) soliciting 
feedback from other instructors or students to determine whether your implicit biases are affecting your 
actions or behavior in the classroom, and 13) performing positive meditation about marginalized groups 
(Staats et al., 2017).  For more information please see the Kirwan Institute’s Implicit Bias Training Modules 
(http://kirwaninstitute.osu.edu/implicit-bias-training/). 
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Asset Mapping 

Asset mapping can reduce task assignment bias and intellectual marginalization to create more equitable team 
dynamics (Stoddard & Pfeifer, 2018). This technique involves determining the strengths and resources of each 
member of the team as well as areas in which they want to build upon or grow. Tasks can then be assigned by 
linking them to a specific team member’s strengths and skills. In addition to reducing task assignment bias, 
asset mapping also helps students to build confidence, overcome stereotypes, and get to know each other. 

Countering Microaggressions with Microaffirmations 

The first step to stopping microaggressions is for faculty to be aware of how the language used in the 
classroom can have large impacts on students (Seidel et al., 2015). In addition to this ‘doing no harm’ strategy, 
instructors also have an opportunity to ‘do right’ by their students by using microaffirmations. 
Microaffirmations occur when the instructor uses positive language to increase inclusion, build relationships, 
and encourage students (Powell et al., 2013; Rowe, 2008; Seidel et al., 2015).  Instructors can give 
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microaffirmations by listening carefully, being kind, 
and by subtly modulating the tone of their voice in 
ways that show genuine respect for students and 
concern about their wellbeing (Asai, 2020; Estrada et 
al., 2019). Microaffirmations can lower stress, increase 
student persistence, and increase feelings of belonging 
(Estrada et al., 2019; Harrison & Tanner, 2018). 

Even if faculty members avoid microaggressions and 
say microaffirmations, the question remains about 

what to do when microaggressions are committed by students. In these cases, faculty can choose to address the 
microaggression in several ways including a direct confrontation, a class discussion, and/or providing counter-
examples (Boysen, 2012). No solution is perfect in every situation, but effective approaches include 1) 
acknowledging the microaggression to show you are aware of it and understand how it can be potentially 
harmful, 2) validating the negative feelings felt by students who are the target of the microaggression to show 
your support and to reduce their cognitive load (Gaztambide, 2012), 3) making it clear to students that 
microaggressions have no place in the classroom, 4) being available for affected students if they would like to 
talk more about what happened, and 5) meeting privately with the student(s) who initiated the 
microaggression so they will not feel isolated or resentful, and so that they can learn more about inclusivity in 
the classroom (Harrison & Tanner, 2018). 
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The Value Affirmation Intervention Combats 
Stereotype Threat 

The value affirmation (VA) intervention reduces the achievement gap by nearly as much as converting a class to 
an active learning format, yet it only requires minimal student and instructor effort and can be accomplished 
in as little as 30 min of class time (either in person or online) (Jordt et al., 2017). It increases students’ feelings 
of belonging by bolstering their self-worth and integrity. It works by interrupting the recursive feedback loop 
that occurs when students perform poorly, get subsequently demotivated, and then perform even worse on 
future assessments (Cohen et al., 2009). Breaking this vicious cycle allows students to succeed (Cohen et al., 
2009). The VA intervention involves instructors providing students with a list of 12 values; students then select 
and write about the 2-3 values that are most important to them, thereby positively reinforcing their values. 
Because instructors do not read student responses, this technique is quite feasible in classes with large numbers 
of students. 

Although it was originally designed to combat stereotype threat (Cohen et al., 2006), the VA intervention 
has since been shown to reduce the gender gap (Miyake et al., 2010), social class achievement gap (between FG 
and CG students) (Harackiewicz et al., 2014), and racial achievement gap (Jordt et al., 2017). Cohen found 
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that this intervention was able to reduce the Black/
White student achievement gap by 40% and it boosted 
GPAs for at least two years (Cohen et al., 2006, 2009). 
When Jordt et al. used this technique, they reported 
that it boosted all student scores, but it gave a 
disproportionate boost to AHN students resulting in 
AHNs scoring an average of 4.2% higher on exams 
(Jordt et al., 2017). This intervention also significantly 
improved grades and retention for FG students, and it 
halved the FG/CG student achievement gap 
(Harackiewicz et al., 2014). In addition to boosting 
student performance, this technique also reduces stress (Creswell et al., 2005) and helps students become more 
resilient (Sherman & Cohen, 2006). FG students who received the VA intervention performed better in that 
class and subsequent classes, and exhibited an increased likelihood of taking a subsequent biology course when 
compared to FG students who were in the control group (Harackiewicz 2014). 
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INCREASE STUDENT BELONGING 

A strong sense of belongingness is crucial for student motivation, engagement, perseverance, and achievement 
(Dewbury & Brame, 2019; Freeman et al., 2007; Walton et al., 2012; Zumbrunn et al., 2014). Fortunately, 

There are many things that 
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belong in the class and the field 

as a whole. 

there are many things that instructors can do to help 
students feel as though they belong in the class and the 
field as a whole. The most prominent methods, which 
are further discussed below, include increasing 
student-instructor rapport, using student names, 
encouraging participation, using a belongingness 
intervention, showcasing counter-stereotypical 
scientists, and addressing the imposter phenomenon. 

Student-Instructor Rapport and Instructor 
Immediacy 

Establishing a good student-instructor rapport has been shown to increase student feelings of belongingness, 
reduce their anxiety, and increase positive attitudes towards the instructor (Wilson et al., 2010). There are many 

Establishing a good 
student-instructor rapport has 

been shown to increase student 
feelings of belongingness, reduce 
their anxiety, and increase positive 

attitudes towards the instructor. 

simple things instructors can do to increase their 
rapport with their students so that students see them 
as warm, approachable, supportive, and willing to 
listen. Instructors can increase their rapport and 
warmth by using language that is friendly, 
understanding, and welcoming (Freeman et al., 2007). 
For example, instead of saying “I expect all students to 
attend every class” instructors could say, “Students 
should attend most class sessions; please let me and 
your team know if extenuating circumstances prevent you from attending on a particular day”. In addition to 
showing warmth towards students, instructors can increase student belonging by being more open to student 
thoughts and ideas (Freeman et al., 2007); this could involve listening to student suggestions, soliciting 
anonymous student feedback, allowing students to vote on different project options, or allowing students to 
collectively draft rubrics through which they will be assessed. Another simple way to increase instructor-
immediacy is to greet students and talk to them before class begins. These informal conversations help 



instructors and students get to know each other; sharing personal stories can also help to humanize the 
professor, help establish a growth mindset, and counter negative preconceptions about the instructor or class 
(Hsu & Goldsmith, 2021). 

Using Student Names 

Perhaps the most important word that a person can hear is their own name. Using students’ names has 
been shown to increase student belonging (Reinholz et al., 2020). Memorizing student names can sometimes 
be a daunting challenge (especially for large courses), but it is made easier by using photo rosters, student 
introduction videos, or name tents. Using video or sound recording options are especially helpful for 
pronouncing names properly, which is crucial as mispronouncing names can increase student anxiety (Kohli & 
Solórzano, 2012). Student names are even easier to use in an online setting where names are listed under each 
students’ video-feed. Using student names has been shown to increase positive student attitudes, behaviors, 
and their perceptions about the course (Cooper et al., 2017); it also helps improve student-instructor 
communication and relationships (Cooper et al., 2017). Lastly, name usage helps students to feel valued and 
invested in the course and increases the likelihood that they will ask for help (Dewbury & Brame, 2019). 

Encouraging Participation 

Encouraging student participation in the class is strongly correlated with student belonging (Freeman et al., 
2007). Instructors should acknowledge that contributing can be hard and emphasize that they nonetheless 
really appreciate hearing questions, ideas, and answers from all students (Reinholz et al., 2020). Provide time 
for students to write and think before asking them questions (Tanner, 2013); this especially helps students who 
take longer to think, are introverted, or who are non-native speakers. Thanking students for their answers can 
make it clear that their contributions were valued regardless of whether they were right or wrong. 

Group Projects Encourage Cooperation 

Instructors can increase students’ sense of belonging by having them work in groups (Elliott et al., 2016). 
Group work allows students to get to know each other, helps them to learn from their peers, and helps 
encourage all students to participate. Group projects also promote cooperation and teamwork, while 
discouraging competition (Elliott et al., 2016). 
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Belongingness Intervention 

Belongingness interventions have shown great promise in helping students feel more connected with the 
classroom. Walton and Cohen created a short (~1 hour) belongingness intervention where they explained that 
students commonly question whether they truly belong in college, but that these worries are normal, short-
lived, and dissipate over time. Students in the intervention also wrote an essay for next year’s incoming students 
about how their own feelings of belonging changed over time. This intervention disproportionately increased 
the grades of Black students from their sophomore through senior years and halved the Black/White student 
achievement gap (Walton & Cohen, 2007, 2011); it also improved self-reported physical health, happiness, and 
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the negative relationship between 

experiences of adversity and 
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sense of belonging of Black students. The intervention 
works by cutting the negative relationship between 
experiences of adversity and feelings of belonging such 
that Black students no longer construe difficulties as 
being diagnostic of their belonging (Walton & Cohen, 
2011). Another belonging intervention which also 
sought to normalize social adversity was found to 

decrease the attrition gap and the GPA gap for less advantaged students, while simultaneously increasing social 
and academic integration on campus during their first year of college (Yeager, Walton, et al., 2016). 

Scientist Spotlight Intervention 

Encouraging students to visualize themselves doing research can increase feelings of belonging, especially for 
AHN student belonging (Dewbury & Brame, 2019). Additionally incorporating homework related to 
counter-stereotypical examples of scientists can help to signal an inclusive and identity-safe environment. The 
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scientist spotlight intervention is an activity that 
presents counter-stereotypical examples of scientists 
engaged in research related to course topics (Schinske 
et al., 2016). This activity asks students to review 
resources about scientists’ research (i.e., journal article 
or popular science article) and personal history (i.e., an 
interview, podcast, website, TED Talk etc.) and then 
write a 350-word reflection about what they found 
most interesting, what they learned, what questions they have, and what their research says about the types of 
people who do science. Essays are not graded and only take about 5-10 minutes to complete. Students 
completed ten scientist-spotlight assignments over the course of the semester. Doing this activity helped to 
decrease scientist stereotypes and increase students relating to scientists for at least six months after the class 
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ended. This intervention also showed small but significant increases in students’ interest in science and student 
grades. In a similar intervention, Yonas et al. assigned students to listen to and reflect on nine podcasts 
featuring scientists discussing a “true, personal story about science” (Yonas et al., 2020). Students found these 
podcasts to be valuable, engaging, and relatable, and they felt that the podcasts changed their perceptions about 
scientists. 

Address the Imposter Phenomenon 

Addressing the imposter phenomenon is challenging, but a number of suggestions have been proposed in 
the scientific and popular literature. One option is to validate the person’s doubts and fears and suggest they 
consider group therapy (Matthews & Clance, 1985). Alternatively, those with imposter syndrome may be able 
to alter or reframe thought processes that make them feel like a fraud (Abrams, 2018). People suffering from 
imposter syndrome may also benefit from treating any comorbid afflictions (e.g., anxiety or depression) and 
visiting a psychologist (Bravata et al., 2020). In any case, treating any form of mental illness is beyond the 
scope of a university instructor’s duties; consequently, it is recommended that instructors refer any student 
experiencing imposter syndrome to campus resources including counselors or mental health advocates. 
Instructors can also help by increasing awareness about imposter syndrome and by sharing mental health 
resources in their classrooms (Le, 2019). 
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REDUCE STRESS AND ANXIETY 

General Strategies to Reduce Stress and Anxiety 

Although they should not take on the role of trained mental health professionals, instructors’ frequent contact 
with students renders them ‘first-line responders’ in the battle against stress and anxiety (Di Placito-De 
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Rango, 2018). Instructors should familiarize 
themselves with common mental health challenges, 
offer support and understanding, and direct students 
to the appropriate resources as needed (Di Placito-De 
Rango, 2018). By doing this they will have more 
insight about how to approach mental health 
conversations when they arise and they will have a list 
of campus contacts that can help connect students to 
counselors, tutors, disability services, or other 
resources when they need them; in severe cases where the student indicates that they may harm themselves or 
others, the instructor is advised to directly walk the student to someone who is better equipped to help them 
(e.g. counseling, health, or law enforcement services). Directing students to the appropriate resources is 
particularly important because students frequently do not have a good understanding of what services are 
available (Dobmeier et al., 2013; Zivin et al., 2009), and are often hesitant to use these services due to social 
stigma and other concerns (Eisenberg et al., 2009; Wu et al., 2017). 

There are several steps instructors can take to decrease or eliminate student anxiety. First, instructors should 
explain their rationale for why they are using active learning in the classroom. Students may be less anxious and 
more open to active learning techniques if they have a better understanding of why they are being used. 
Second, instructors should promote the idea that participation is highly valued and that it is ‘okay to be wrong’ 
(Downing et al., 2020). When students are brave enough to contribute, you should thank them for their 
answers. Use positive error framing to view wrong answers as learning opportunities; instead of judging, 
chastising, or immediately correcting a student, the instructor can begin by saying something like ‘I used to 
think the same thing’ or ‘I am really glad you brought this up because it is a very common misconception’. 



Instead of judging, chastising, or 
immediately correcting a student, 
the instructor can begin by saying 
something like ‘I used to think the 

same thing’ or ‘I am really glad 
you brought this up because it is a 

very common misconception’. 

Positive-error-framing like this can reduce stress, 
improve metacognition, and boost learning (Downing 
et al., 2020; Steele-Johnson & Kalinoski, 2014). Third, 
instructors can reduce stress and anxiety for poor 
performing students by outlining appropriate coping 
strategies such as support seeking, problem solving, 
studying techniques, metacognition, and cognitive 
restructuring (Henry et al., 2019). These strategies can 
be used preemptively to prevent stress and anxiety or 
can be used to reduce stress and anxiety that has 

already occurred. Fourth, having students do a self-affirmation activity such as writing about what they value 
reminds them of positive aspects of themselves so that they are less threatened and less stressed by negative 
events (Yeager & Walton, 2011). Fifth, instructors should give students ample time to think before calling on 
them to present an answer (Cooper, Downing, et al., 2018). This additional time can reduce anxiety related to 
time-pressure. Sixth, cold calling (i.e., publicly soliciting answers from students who did not volunteer) should 
be avoided as it has been shown to increase anxiety (Cooper, Downing, et al., 2018) and the risk of stereotype 
threat (Waugh & Andrews, 2020), and even reduce learning in students with high anxiety (Cohen et al., 2019). 
Instead of cold calling, instructors can lower anxiety by using requests for volunteers, clicker questions, or 
‘warm calling’ (Downing et al., 2020). Warm calling involves asking students to work on answers as a group 
and then report their group’s answer in order to take the pressure off the individual student. Lastly, because 
students naturally feel a lot of anxiety about answering verbal or written questions, instructors should frame 
social adversity as shared and short-lived as a way to increase student resilience (Walton & Cohen, 2011). This 
helps students to realize that everyone (including the instructor and high performing students) has challenges 
and makes mistakes from time to time. Instructors can also mention that a little anxiety can be beneficial as it 
can help students to pay attention and stay motivated (Downing et al., 2020). Reducing stress and anxiety in 
active learning classrooms using the above approaches can create a more comfortable classroom environment, 
increase trust in the instructor, and increase student performance (Hsu & Goldsmith, 2021). 

Reducing Exam-Related Stress and Anxiety 

Among all of the stressors that students face, high stakes examinations are certainly near the top of the 
list. High stakes exams have been shown to cause anxiety in diverse settings (Cizek & Burg, 2006; Kruger 
et al., 2007), and test anxiety contributes to student perceptions about exam difficulty and lowers their 
academic performance (England et al., 2019). Evidence suggests that underrepresented students and women 
may experience more test anxiety (Ballen et al., 2017). Furthermore, student anticipation of stereotype-laden 
exams may cause additional student worries (Logel et al., 2009). 

54  |  REDUCE STRESS AND ANXIETY



Instructors can adopt a number of different strategies to help reduce or prevent test anxiety including: 1) 
explicitly stating that performing poorly on a single exam does not say anything about the student’s intelligence 
(J. Croizet & Claire, 1998; J. C. Croizet et al., 2004), 2) reducing or eliminating high stakes exams and giving 
more weight to smaller-stakes quizzes and other formative assessments (Bailey et al., 2017; Putwain, 2008), 3) 
having a policy of dropping the lowest quiz or exam score, 4) adopting a grading scheme that focuses more on 
mastery and rewards students for improving over time (Bailey et al., 2017), 5) using open-book exams or 
allowing ‘cheat sheets’ on exams (Durning et al., 2016; Erbe, 2007), 6) eliminating any triggering or stereotype-

Have students write about their 
testing worries just before an 
exam to counter anxiety and 
improve exam performance. 

laden language from exams, 7) having students write 
about their testing worries just before an exam to 
counter anxiety and improve exam performance (Park 
et al., 2014; Ramirez & Beilock, 2011), and 8) talking 
about stereotype threat before an exam. Preemptively 
talking about stereotype threat reduces its effects, 
lowers anxiety, and improves exam performance 
(Johns et al., 2005). Replacing high stakes exams with more formative assessments lowers the impact and 
anxiety of each assessment, provides instructors and students with more feedback over time, and it has also 
been shown to reduce the achievement gap for female biology students (Ballen et al., 2017). As mentioned in 
the preceding section, instructors can also foster a classroom culture whereby some stress can be perceived as 
being beneficial in that it can help students stay motivated and focused; doing this not only decreases anxiety, 
but also improves exam performance (Jamieson et al., 2013). Collectively the above strategies and approaches 
can increase the performance of both low and high performing students (Harris et al., 2019; Hsu & Goldsmith, 
2021). 

Noncontent Instructor Talk and Instructor 
Immediacy Can Decrease Anxiety 

While classroom discourse is typically dominated by course content, noncontent instructor talk also has an 
important role to play, especially when it comes to reducing anxiety (Creasey et al., 2009; Seidel et al., 2015) 

Using noncontent instructor talk 
to decrease anxiety starts with 

increasing instructor immediacy 
to make the professor more 

relatable, more approachable, 
and less intimidating. 

and combating stereotype threat (Seidel et al., 2015). 
Using noncontent instructor talk to decrease anxiety 
starts with increasing instructor immediacy to make 
the professor more relatable, more approachable, and 
less intimidating (LeFebvre & Allen, 2014; Seidel et al., 
2015). As instructor immediacy increases, a 
corresponding decrease is seen in student anxiety (Hsu 
& Goldsmith, 2021; Kelly et al., 2015). One simple 
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approach to let your students express themselves is to begin the semester with a “Getting to Know You” survey 
which asks them “Is there anything else you’d like the instructor to know about you?” and “Is there anything 
else the instructor can do to help you succeed in this course?”. Not only does this help instructors to get to 
know their students, but it also gives students space to reveal aspects of their identity or challenges they may be 
facing if they wish to share. Anxiety and stereotype threat can also be reduced when the instructor states that 
they recognize how some local or national news items (e.g., the murder of George Floyd) can affect the student 
stress, anxiety, and well-being. When these situations arise, the instructor should validate students’ feelings and 
let them know that they intend to be more flexible about deadlines and will hold more office hours. 

Using Humor in the Classroom 

Using appropriate humor in the classroom has also been shown to reduce anxiety, establish a positive classroom 
environment, strengthen student-instructor relationships, and increase instructor immediacy (Bekelja Wanzer 
et al., 2006; Cooper et al., 2020; Cooper, Hendrix, et al., 2018). Not everyone can make the students roll on 
the floor with laughter (which is usually not all that desirable anyways), but students will at least recognize the 
attempt and appreciate the effort. Humor is not something that comes naturally to everyone, and instructors 
should not do anything that they are uncomfortable with; that said, a little humor can help liven up the 

A little humor can help liven up 
the classroom and increase 

students’ learning, engagement, 
and motivation. 

classroom and increase students’ learning, 
engagement, and motivation (Banas et al., 2011; 
Neumann et al., 2009). Incorporating a little humor 
on exams or other assessments can decrease stress and 
anxiety while increasing their perceptions of exam 
performance (Berk, 1996, 2000). While humor can be 
a powerful and positive force in the classroom it 
should not be used at the expense of course content, and it should never marginalize or disparage anyone 
(Bekelja Wanzer et al., 2006; Cooper et al., 2020; Cooper, Hendrix, et al., 2018). 
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IMPROVE ENGAGEMENT AND 
PERFORMANCE 

Use Active Learning 

Active learning is a process through which students actively engage-with and reflect-upon course content.  It 
has been shown to increase learning (Deslauriers et al., 2019; S. Freeman et al., 2014), improve attitudes and 
perceptions about science (Hsu & Goldsmith, 2021), and reduce the achievement gap for underrepresented 
minorities (S. Freeman et al., 2014) and women (Lorenzo et al., 2006). Active learning was shown to reduce the 
achievement gaps between minoritized groups in STEM (MGS, includes both AHN and low-GWI students) 
and non-MGS students; high-intensity active learning reduced gaps in exam scores and passing rates by 33% 
and 45% respectively (Theobald et al., 2020). These AHN performance gains are driven by increased student 
self-efficacy (Ballen et al., 2017). Active learning is particularly effective when students perceive that it is 
improving their learning (Downing et al., 2020). 

In addition to lowering the achievement gap, active learning can increase or decrease student anxiety 

Active learning can increase or 
decrease student anxiety. 

(Downing et al., 2020). Active learning can decrease 
anxiety because it provides students with additional 
help from peers and instructors, and it provides 
different learning modalities. Active learning can also 
increase anxiety by intensifying student fears about 
negative evaluation, especially on topics they are struggling with. This occurs because the fear of looking stupid 
in front of peers increases students’ mental load and thus decreases their performance. Instructors can reduce 
anxiety associated with active learning by keeping students in consistent groups where they know their peers, 
and by reducing cold-calling. 

Most active learning exercises involve calling on individual students or groups to voice their answers or ideas. 
When calling on students, instructors should attempt to hear from a diverse array of voices, including those 
from different racial or ethnic backgrounds and from different genders. One strategy is to wait to see at least five 
raised hands before calling on a student (Reinholz et al., 2020). When students readily participate instructors 
should reward their efforts by showing appreciation and enthusiasm. By encouraging class participation and 
discourse, instructors can increase students’ understanding of the course content (Chi et al., 1994; Trujillo et 
al., 2016), their sense of identity (Boaler & Greeno, 2000) and belonging within the discipline (Le, 2019; Lewis 
et al., 2016). 

Faculty who are new to active learning should recognize that they may not see big changes in student 



outcomes right away. Instead, they should gradually redesign their courses to include more evidence-based 
active learning strategies which are tailored to both their courses and their students. Instructors should 
monitor student progress and keep making incremental changes and improvements until the achievement gaps 
are eliminated (Theobald et al., 2020). 

Interest and Motivation 

Instructors can increase interest and motivation among their underrepresented students in several ways. First 
and foremost, instructors should reduce or eliminate factors that have been shown to decrease student 
motivation such as fixed-mindset beliefs and stereotype threat. In addition to avoiding motivation 
decreases, instructors can disproportionately motivate underrepresented groups by paying attention to what 
interests them. Instructors can increase interest for all students by showing how the coursework relates to real-
life (Dewbury & Brame, 2019); this is particularly beneficial to AHNs and low-performing students who are 
often very practically minded and value material they feel will be useful to them later (e.g., utility value) 

The utility value of a task 
positively correlates with interest 
among historically disadvantaged 

or underrepresented groups. 

(Harackiewicz & Hulleman, 2010; Sanchez, 2000). 
The utility value of a task positively correlates with 
interest among historically disadvantaged or 
underrepresented groups (Harackiewicz & Hulleman, 
2010). Because AHNs are highly invested in helping 
their communities, their interest in scientific research 
careers can be increased when instructors highlight the 

altruistic value of research (Thoman et al., 2015). Instructors can also increase student motivation by being 
sensitive to the preferred learning styles of different cultural groups (Sanchez, 2000). For example, both 
Hispanic and Native American students prefer assignments that are collaborative instead of competitive and 
concrete instead of abstract (Sanchez, 2000). Both groups also value group assignments that allow them to 
safely express and reflect on ideas, and which provide them with feedback from both peers and instructors 
(Sanchez, 2000). 

The utility value intervention is a social–psychological intervention that increases student interest, 
engagement, and motivation by showing why the course content is valuable and relevant (Harackiewicz 
et al., 2016). While this intervention improved grades for all students, it was particularly effective for FG-
AHN students as it lowered the achievement gap between FG-AHN students and CG-majority students 
by 61% when compared to students in the control condition (Harackiewicz et al., 2016). This intervention 
disproportionately benefited FG-AHN, but not FG-majority students, highlighting the importance of 
considering intersectionality in the classroom. 
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Teach and Encourage Good Studying Techniques 

Studying techniques are learned skills and can therefore not be assumed to be present in students.  Historically 
disadvantaged groups of students often lack sufficient time-management and studying skills (Engle et al., 2006; 
Rodriguez et al., 2018). Students from low-GWI backgrounds also spend significantly less time studying than 

Studying techniques are learned 
skills and can therefore not be 

assumed to be present in 
students. 

their wealthier peers (Martin, 2015; Walpole, 2003).  
 High-performing students commonly use good 
planning and time-management skills (Sebesta & Bray 
Speth, 2017) which reduce procrastination and 
improve educational outcomes (Hsu & Goldsmith, 
2021; Koch & Kleinmann, 2002). Instructors should 
accept responsibility for teaching students how to 
study so that they can approach studying with an open mind and a growth mindset (Tomanek & Montplaisir, 
2004). When instructors facilitate the development of study skills it can lower student stress and anxiety, and 
increase their performance (Hsu & Goldsmith, 2021). 

Students can improve their studying performance by considering the ‘who’, ‘what’, ‘where’, and ‘when’ 
of studying. When considering the ‘who’ of studying, students should ask ‘who’ they can go to for help. 
This most commonly includes peers, TAs, and instructors. Although asking for TA or instructor assistance is 
among the least common study habits, it is frequently used by high-performing students, and has been shown 
to significantly improve exam grades (Sebesta & Bray Speth, 2017). Instructors can also clarify the ‘what’ 
of studying by reminding students about what resources are available and how they should be prioritized. 
Commonly studied material includes the textbook and any associated practice problems, practice exams, 
old quizzes, PowerPoint slides, notes, and online resources (i.e., course website, Khan Academy, YouTube 
videos etc.). Instructors should emphasize the course learning objectives and provide examples of assessment 
questions based on these objectives (Osueke et al., 2018). Students should carefully select ‘where’ they do 
their studying and should select a quiet, comfortable, distraction-free location (Sebesta & Bray Speth, 2017); 
distraction-free spaces are critical as studies have reported that students are distracted during about 20% of their 
study time and these distractions negatively correlate with exam performance (Walck-Shannon et al., 2021). 
Varying the environment by studying in different places has also been shown to enhance recall of information 
during exams (Bjork & Bjork, 2011). Once they have selected appropriate study locations, students can plan 
‘when’ they will study. Ideally students should space out their studying (i.e., spacing) by studying early and 
often. Spacing is superior to cramming as it results in better exam scores and improved long-term retention 
(Bjork & Bjork, 2011). AHNs often underutilize spacing, but a simple study skills intervention can increase 
their use of spacing and reduce the AHN/White achievement gap (Rodriguez et al., 2018). 

In addition to thinking about the ‘who’, ‘what’, ‘where,’ and ‘when’ of studying, students should be 
thoughtful about ‘how’ they are studying. Effortful study strategies in which students create something or test 
themselves are more effective at promoting long-term learning than passive strategies (Walck-Shannon et al., 
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2021). Students who studied using active strategies perform ~5-10% better on exams than students who only 
studied passively, and student exam performance improves by ~3-5% for each effortful study strategy that is 

Students who studied using 
active strategies perform ~5-10% 

better on exams than students 
who only studied passively, and 

student exam performance 
improves by ~3-5% for each 

effortful study strategy that is 
used. 

used (Walck-Shannon et al., 2021). Effortful studying 
strategies include self-testing (i.e., completing problem 
sets, practice exams etc.), summarizing textbook 
sections and notes (Sebesta & Bray Speth, 2017; 
Walck-Shannon et al., 2021), creating concept maps, 
participating in study groups, explaining concepts to a 
classmate, and answering questions posed by other 
students (Bjork & Bjork, 2011). Encouraging self-
testing is key as students often feel that they learn more 
from superficial strategies such as rereading the 
textbook (Walck-Shannon et al., 2021).  Self-testing 

has also been shown to be underutilized by AHNs, but it can be increased by using a simple study skills 
intervention (Rodriguez et al., 2018). Another way to encourage effortful study strategies is to have students 
turn in a product (i.e., quiz answers, note summaries, concept explanations etc.) of their studying as a low-
stakes assignment (Walck-Shannon et al., 2021). 

Regardless of what effortful strategies are used, students can further improve their retention and exam 
performance by focusing rather than multitasking. While college students often believe that multitasking 
increases their productivity, it actually impairs their learning (May & Elder, 2018). Instructors can reduce 
multitasking by limiting the use of mobile phones and other electronic devices in their classrooms with clear 
policies on their syllabus. 

While students should not multitask, they can improve their long-term retention by studying multiple 
topics together in a process called interleaving (Bjork & Bjork, 2011).  Interleaving increases the frequency of 
recalling and making comparisons between topics, which ultimately results in higher order thinking (Bjork 
& Bjork, 2011). Instead of interleaving, most students study a single topic at a time (i.e., blocking) because it 
deceptively feels more effective.  That said, extra care should be taken as “learners—as well as instructors—are 
at risk of being fooled by this pattern” (Bjork & Bjork, 2011). 

Another important aspect of the ‘how’ of studying is for students to use metacognition to ask, “how am I 
doing?”. Students can use metacognition to recognize and resolve their own knowledge gaps. Whatever study 
strategies they choose, students should periodically evaluate the effectiveness of those strategies. If their current 
strategies are not working, students should determine if they are doing those strategies correctly (or for long 
enough) and they should consider adopting alternative study strategies to improve on future assessments. 

Instructors can further encourage good studying practices in several ways. First, they can allow students 
the opportunity to review and retake past quizzes and exams after thinking metacognitively about their 
performance (Walck-Shannon et al., 2019). This practice encourages content mastery and can help students 
recognize gaps in their own studying practices. Second, instructors can use scaffolding to help students create 
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goals and monitor their progress via self-regulated learning (Sebesta & Bray Speth, 2017). Third, instructors 
can help students to prepare for exams by offering formative assessment (e.g., quizzes, assignments) that 
accurately reflect the difficulty and type of problems they may encounter on the exam (Tomanek & 
Montplaisir, 2004). Fourth, instructors can encourage students to attend office hours and review sessions. 
Fifth, instructors can offer timely feedback that keeps students well appraised of their current standing in 
the course. Intrusive advising is one approach that provides low-performing students with email alerts about 
their performance and resources to help them improve (Dodge et al., 2015). Lastly, as mentioned above, 
instructors should encourage students to practice spacing, focusing, interleaving, and effortful studying rather 
than cramming, multi-tasking, blocking, and passive strategies (Walck-Shannon et al., 2021). 

Goal Setting Intervention 

Consciously setting goals has been shown to increase student self-regulation (Zimmerman & Schunk, 2001), 
self-discipline, and performance (Duckworth et al., 2013), while also reducing procrastination (Kruglanski, 
2002), and uncertainty-related anxiety (Hirsh et al., 2013). An intervention by Schippers et al. aimed to 
enhance goal-setting behavior in first-year college students (Schippers et al., 2015).  In this simple intervention, 
students created a vision about what their life would look like in 3-5 years, and then created eight clear 
and realistic goals with detailed strategies for how these goals could be obtained. This intervention increased 
academic achievement and retention of all students, but was especially helpful for ethnic minorities (Schippers, 
2015). It decreased the ethnic performance gap by 38% and 93% in the first and second years respectively. These 
results were likely caused in part by the fact that this intervention improved students’ self-regulation and thus 
enhanced their exam-taking behavior. 

Increasing Organization 

Increasing organization improves student performance and makes the course more welcoming for students. 
The course syllabus, schedule, rubrics, and deadlines should be clear and easy to find. Having more graded 
assignments, scaffolded projects, and in-class active learning activities increases course structure and improves 
student performance (Freeman et al., 2011). When graded preparatory homework, guided-reading questions, 
and in-class extra credit activities were implemented in an introductory biology course, it increased studying 
and exam performance for all students by 3-4% while having an additional benefit for African American 
students (3%) and FG students (2.5%) (Eddy & Hogan, 2014). Increased course organization and structure also 
improved Black student in-class participation, and their perceptions of the importance and value of homework 
(Eddy & Hogan, 2014). 
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Encourage a Growth Mindset 

Research shows that instructors can adopt several pro-growth-mindset behaviors to help their students. 
Instructors can encourage a growth mindset in their students by defining and explaining the different mindset 
types, praising students for improvement, encouraging struggling students to come to office hours, and by 
promoting metacognition and self-reflection (Canning et al., 2019; Hsu & Goldsmith, 2021; Powers, 2015). 
Additionally, instructors can consider adopting a mastery approach that gives students a second chance to 
answer exam questions they got wrong (Fernandez, 2020). Both growth mindset and self-efficacy can also be 
improved using formative assessments that let students recognize and correct their misconceptions as they are 
learning (Yin et al., 2008). 

In addition to the instructor behaviors listed above, growth mindset interventions can also be used to 
change student beliefs and attitudes in ways that improve their course performance and lower their stress 
and anxiety (Hsu & Goldsmith, 2021). Well-crafted interventions attempt to convince students that problem 
solving, reasoning, class performance, or another ability can be improved; oftentimes this involves a helpful 
analogy such as “your brain is like a muscle–it gets stronger (and smarter) when you exercise it” (Yeager & 
Dweck, 2020). Growth mindset interventions often include a writing component where students relate the 
concept of a growth mindset to their own lives or use it to give advice to future students who may be struggling 
academically. To be effective, such interventions must encourage students to actively improve by changing their 
strategies, asking for help, doing challenging work, or adopting new learning strategies (Yeager, Romero, et al., 
2016; Yeager & Dweck, 2012). When students believe that they can become smarter they typically work harder 
and use more effective learning strategies. 

A 2016 study by Yeager et al. was among the first to perform a large-scale growth mindset intervention in a 
university setting. This study found a 40% reduction in the full-time enrollment gap between advantaged and 
disadvantaged (i.e., racial minority and first-generation students) students. In a similar intervention involving 
7,686 college students significantly improved GPAs for Latinx students and it reduced the White/Latinx 
academic achievement gap by 72% (Broda et al., 2018). In another intervention, the treatment group read an 
article entitled “You Can Grow Your Brain” and was then tasked with writing two short reflections shortly 
before taking two subsequent exams.  In their reflections, students wrote about how this article influenced 
their preparations and study strategies. This intervention increased the final exam scores of AHNs by more 
than 5% and eliminated the racial achievement gap but had no effect on the performance of White students 
(Fink et al., 2018). A 2018 meta-analysis examining many such growth mindset interventions found that they 
are especially beneficial for low-GWI and high-risk students (Sisk et al., 2018). 
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ADDITIONAL STRATEGIES FOR FG AND 
TRANSFER STUDENTS 

Helping First-Generation Students 

FG students have difficulties with entering college and remaining enrolled, largely because they are less 
academically and socially prepared than their peers (Engle et al., 2006). To maximize their chances for success, 
FG students should be made aware of the resources that are available to them. Before entering college, it 
is recommended that FG students participate in workshops about financial aid and navigating the college 
admissions process so that they can be well informed about the logistical, bureaucratic, and financial aspects 
of attending college (Engle et al., 2006). Additionally, taking summer bridge programs between high school 
and college can help FG students to fill knowledge gaps and prepare for the academic rigor of college courses 
(Engle et al., 2006). Once entering college, FG students can continue to build their knowledge base by 
taking advantage of supplemental courses, tutoring, directed workshops, and learning communities, and by 
consulting their advisors, counselors, peers, mentors, and instructors (Engle et al., 2006; Martinez et al., 2009). 

Instructors are well positioned to help FG students in a variety of ways. For starters, instructors can share 
advice about studying, writing, test-taking, and time-management; they can also explain how they overcame 

When instructors help FG 
students to increase their 

studying and writing skills, these 
students can improve their critical 

thinking, writing ability, and 
willingness to engage in 

cognitively challenging tasks. 

their own academic challenges. When instructors help 
FG students to increase their studying and writing 
skills, these students can improve their critical 
thinking, writing ability, and willingness to engage in 
cognitively challenging tasks (Pascarella et al., 2004). 
Furthermore, instructors can point students towards 
the appropriate campus resources (e.g., writing 
centers, libraries, computer labs, student services, 
academic success centers, counseling services, conflict 
resolution centers, stress management etc.) as well as 
relevant scholarships, job openings, and professional development opportunities. During office hour visits 
instructors can answer student questions, provide students with detailed feedback about their performance, 
and attempt to identify and solve any barriers they are facing (Goldman et al., 2022; Shelton, 2011); instructors 
should maintain high academic standards while also being sensitive to FG student needs to prevent them from 
becoming discouraged. This could involve increased flexibility surrounding deadlines to help accommodate 
their work or childcare needs. Because FG students often focus on pragmatic and practical concerns (e.g., 



helping their family or getting a job), instructors should highlight the real-world value of course topics 
(Goldman et al., 2022; Harackiewicz et al., 2016). Instructors can also have students think metacognitively 
about their progress towards their educational goals and what barriers are standing in their way. By providing 
periodic reminders for students to check their grades, and by issuing alerts for underperforming students, 
instructors can help FG students become more aware of their status in the course and whether or not they are 
falling behind. 

Instructors can also encourage participation in extracurricular activities, as FG students have been shown 
to gain disproportionate benefits from increased participation in extracurricular activities when compared to 
their CG classmates (Pascarella et al., 2004). Doing extra-curricular or co-curricular activities helps FG students 
to take responsibility for their own learning, formulate their degree plans, and improve their openness to 
diversity. Despite these benefits, FG students normally shy away from extracurricular activities so they may 
require additional encouragement. Benefits from extracurricular activity participation likely occur because 
these activities expose FG students to informed peers who know how to select courses, study effectively, and 
navigate the college environment. These peer-to-peer interactions help FG students adapt to the expectations 
and norms of college life so that they can adopt the strategies and behaviors that are necessary for success (Engle 
et al., 2006). Another way that instructors can help FG students to interact with their peers is to facilitate the 
formation of study groups in class, which can help to open a door for FG students who have nowhere else to 
go. 

In addition to sharing their expertise, providing resources, and encouraging extracurricular activities, 
instructors can assist FG students with their psychosocial development by increasing their self-efficacy and 
their capacity to cope with stressful situations. For example, instructors can increase FG students’ self-efficacy 
by believing in them and helping them to succeed. Studies show that self-efficacy and self-determination are 
important for FG student graduation and success (Shelton, 2011); in essence these students must ‘know’ that 
it is their choice to graduate and that they will complete their degree requirements. Self-efficacy beliefs have 
been shown to predict higher GPAs, especially for FG students (Majer, 2009). Another way that FG students 
can improve their academic performance is by learning how to use coping strategies to manage the multiple 
stressors they face (Phinney & Haas, 2003). Stress-busting strategies include: 1) being proactive to prevent 
and manage stress ahead of time, 2) getting emotional support from friends and family, 3) seeking academic 
support from teachers, students, and tutors, 4) reframing problems in a positive way, and 5) accepting some 
problems as something they must learn to live with (Martinez et al., 2009). 

The difference-education intervention helps FG students see their background and differences as strengths 
instead of sources of anxiety (Stephens et al., 2014). In this intervention, FG students learn about successful 
senior students who had life experiences like their own. The FG participants learn that it is possible for students 
like them to be successful and that their background could be a source of strength. This intervention was 
shown to reduce anxiety and improve the GPA of FG students. 
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Helping Transfer Students 

University instructors can use a variety of strategies to help transfer students improve their performance. Many 
of these strategies are similar to the ones that benefit FG students such as having students work with and get 
support from their peers (Thomas et al., 2021), and increasing participation in campus activities (Thomas et 

Transfer student behaviors such 
as participating in class 

discussions, asking questions 
during class, working hard, and 

tutoring other students are 
positively correlated with GPA. 

al., 2021). Administrators may also be able to help by 
notifying instructors of transfer students in their 
courses so that faculty members can engage with those 
students, provide feedback and updates, and celebrate 
their success (Fauria & Fuller, 2015). Transfer student 
behaviors such as participating in class discussions, 
asking questions during class, working hard, and 
tutoring other students are positively correlated with 
GPA (Fauria & Fuller, 2015). In addition to 

encouraging these behaviors, instructors can also improve transfer student outcomes by providing them with 
prompt oral or written feedback about their academic performance (Fauria & Fuller, 2015). 

University instructors should understand that transfer students may feel overwhelmed and may get 
‘information overload’ while learning to adapt to a new learning environment. Instructors should 
communicate key information in a clear and straightforward manner; instructions, tutorials, syllabi, and other 
information should also be easy to find on the course website (Chin-Newman & Shaw, 2013). Reducing 
unnecessary emails and highlighting priority ones is also recommended (Foster et al., 2020). Transfer students 
should be encouraged to take advantage of instructor office hours and review sessions. Furthermore, 
instructors can assist transfer students by pointing them to institutional resources such as student services or 
the academic libraries as appropriate. Lastly, instructors can make it clear that they are more than happy to 
meet with students about navigating the course website or understanding the ‘nuts and bolts’ of the course. 
In summary, transfer student feelings of belonging and odds of retention can be increased by providing them 
with appropriate support (Deil-Amen, 2011; Robbins et al., 2004), making these students aware of their own 
strengths (Soria et al., 2017), and by having them participate in learning communities which help them to 
carefully consider their academic choices and actively participate in their classes (Thomas et al., 2021). 

One intervention by Wilson and Linville that may be beneficial for transfer students deals with the 
transitional difficulties that students experience when they enter a new school (T. D. Wilson & Linville, 1982, 
1985). This intervention teaches students that transitioning to a new school is often accompanied by declines 
in academic performance and that these declines are normal, short lived, and do not reflect a lack of ability. This 
intervention caused increased GPAs and made transitioning students 80% less likely to drop out of college. 
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SUMMARY AND DISCUSSION 

AHN, FG, and Transfer Students Face Many 
Challenges 

Achievement gaps exist between White and AHN students, FG and CG students, and transfer and non-
transfer students. The ultimate causes of these gaps are numerous, varied, and interrelated, but the primary 
proximal drivers of the achievement gaps are 1) lack of belongingness, 2) increased stress and anxiety, and 3) 
decreased engagement and performance. Instructors who wish to ensure the success of all students in their 
classrooms must acknowledge and address these proximal drivers of the achievement gaps. 

Instructor Practices Can Reduce the Primary Drivers 
of the Achievement Gaps 

College instructors have many evidence-based practices in their toolkit that they can use to decrease the 
achievement gaps in their classrooms. First, because bias and racism can directly or indirectly affect all three of 
the proximal drivers of the achievement gap, countering bias and racism is a necessary first step to ensure equity 
and inclusivity in the classroom. Instructors can combat the barriers created by bias and racism by promoting 
multiculturalism, preventing and responding to microaggressions, using microaffirmations, and by 

Instructors can combat the 
barriers created by bias and 

racism by promoting 
multiculturalism, preventing and 
responding to microaggressions, 
using microaffirmations, and by 
recognizing and reducing their 

own implicit biases. 

recognizing and reducing their own implicit biases. 
Once steps have been taken to counter bias and racism 
in the classroom, instructors can then turn their 
attention to addressing the three primary proximal 
drivers of the achievement gap: 1) lack of belonging, 
2) increased stress and anxiety, and 3) decreased 
engagement and performance. There are many 
approaches that instructors can use to increase student 
belonging in their classrooms and a central pillar of 
these approaches is respect for students and concern 
for their wellbeing. Students feel that they belong in 

the classroom when instructors create a welcoming environment, treat students with respect, increase 
instructor immediacy and instructor-student rapport, increase student autonomy, and encourage student 



participation. It is difficult for students who are stressed or anxious to perform at their best. For this reason, 
instructors should work to reduce student stress and anxiety by preemptively discussing stress and anxiety 
coping strategies, using warm calling instead of cold calling, increasing deadline flexibility, reducing the 
number of high stakes exams, and by using humor in the classroom. In addition, both lack of belongingness 
and stress and anxiety can be reduced by framing adversity as common and temporary. Lastly, in order to 

Both lack of belongingness, and 
stress and anxiety can be reduced 
by framing adversity as common 

and temporary. 

achieve the ultimate goal of reducing or eliminating 
the achievement gaps, instructors must work to 
increase student engagement and performance. All of 
the above approaches including countering bias and 
racism, increasing student belonging, and reducing 
stress and anxiety ultimately have the effect of 
improving student engagement and performance. 
That said, there are several additional things instructors can do to help their students succeed including using 
active learning, improving organization and structure, encouraging students to adopt a growth mindset, using 
real-world examples to increase interest and motivation, and by teaching effective studying techniques. 

Psychosocial Interventions Can Help Reduce the 
Achievement Gaps 

Some of the most effective strategies for countering the achievement gaps involve the use of psychosocial 
interventions. These psychosocial interventions all require students to engage in some sort of activity either 
inside or outside of class. These activities are typically short (~15 min to 1 hr) and only need to be done once 
to get long term benefits. One key aspect of psychosocial interventions is that students should not be told 
their true purpose if they are to be used most effectively. The effects of psychosocial interventions can be both 
powerful and long-lasting because they interrupt negative recursive behaviors; for example, a student who feels 
they do not belong is not likely to perform as well, and the poor scores they receive on assessments are likely to 
confirm their fears that they do not belong. This review discussed nine types of psychosocial interventions that 
instructors can use to combat achievement gaps; these interventions are summarized in Table 1. 

Table 1. Psychosocial Interventions That Reduce the Achievement Gap. 
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Intervention Description Effects Reference(s) 

Value Affirmation Intervention 
Students select and write about 
2-3 values from a list that are 
important to them. 

↑ belongingness 

↓ stereotype threat 
↓ stress 
↓ achievement gap 

(Harackiewicz et al., 
2014; Jordt et al., 
2017; Yeager & 
Walton, 2011) 

Belongingness Intervention 

Current students write an essay to 
incoming students about how 
belongingness concerns are 
normal and short-lived. 

↑ belongingness 

↑ social integration 
↑ health & mood 
↑ grades 
↓ achievement gap 

(Walton & Cohen, 
2007, 2011; Yeager, 
Walton, et al., 2016) 

Scientist Spotlight Intervention 
Students complete reflection 
assignments about 
counter-stereotypical scientists. 

↑ belongingness 

↑ science interest 
↑ grades 
↓ stereotypes 

(Schinske et al., 
2016) 

Study Skills Intervention 
Students are given a 10-minute 
lecture about good study practices 
and receive weekly reminders. 

↑ self-testing 

↑ spacing 
↓ achievement gap 

(Rodriguez et al., 
2018) 

Utility-value intervention 
Shows why the course content is 
valuable and relevant to the 
student. 

↑ interest 

↑ motivation 
↓ achievement gap 

(Harackiewicz et al., 
2016) 

Goal Setting Intervention 

Students create goals related to 
their learning, habits, or career 
aspirations and detail how to 
obtain those goals. 

↑ retention 

↑ self-regulation 
↓ achievement gap 

(Schippers et al., 
2015) 

Growth Mindset Interventions 

Students learn intelligence is 
malleable and write reflections or 
advice about overcoming 
challenges. 

↑ GPA 

↑ enrollment rates 
↓ achievement gap 

(Yeager & Dweck, 
2020) 

Difference- 

Education Intervention 

FG students learn how senior 
students overcome their 
challenges to be successful. 

↑ GPA 

↓ anxiety 

(Stephens et al., 
2014) 

Transitional Difficulties 
Intervention 

Frames transition-related 
performance-declines as normal 
and transient. 

↑ GPA 

↑ retention 

(T. D. Wilson & 
Linville, 1985) 

Conclusion 

Instructors teach students, not topics, and therefore they have the responsibility to do whatever is in their 
power to improve student experiences and outcomes. They can work towards reducing the achievement gaps 
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in their own classrooms by using, adapting, and building on the approaches detailed above. Most of these 
strategies and interventions are free and require only a small amount of time. Making an inclusive classroom is 

Making an inclusive classroom is a 
lifelong process rather than a ‘one 

and done’ exercise. 

a lifelong process rather than a ‘one and done’ exercise. 
Recommendations in the primary literature may 
change or become more refined with time. Instructors 
should collect and analyze their own student 
performance and opinion data to monitor the 
effectiveness of whatever interventions, activities, and 

strategies they are using. Because learning is a complex task, any individual intervention is not likely to have a 
large effect on student learning gains. By testing and (where appropriate) combining different interventions 
instructors can find the best way to eliminate the achievement gap in their classrooms. 
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GLOSSARY 

Academic Achievement Gap: Academic performance differences between different populations of students. 
Active learning: A process through which students actively engage with and reflect upon course content. 

It may involve several different techniques, activities, and strategies, such as clicker questions or think-pair-
shares. 

African Americans: US citizens whose ancestors came from Africa and lived in the USA before or during 
the transatlantic slave trade. 

AHN: African Americans/Blacks, Hispanic/Latino(a), and Native Americans/Alaskan Natives 
Anxiety: A mental state characterized by a variety of symptoms which vary in intensity and frequency. 

Symptoms include nervousness, uncontrollable worry, restlessness, sweating, trembling, insomnia, and the 
inability to maintain focus. 

Belonging: An affinity for a place, situation or group; a feeling that you are welcome and ‘fit in’. 
Bias: Prejudice against one thing, person or group. Usually it is considered to be unfair. 
BIPOC: Black, Indigenous, and other People of Color 
Black: People with dark skin pigmentation, most of whom have African ancestry. 
Blocking: A method of studying where students focus exclusively on a single topic for the majority of the 

study session. 
Career Achievement Gap: Refers to income and employment gaps between majority and minority 

populations. 
Classroom communication apprehension (CCA): the fear of being inadequate in front of professors or 

peers. It affects about 70% of students at least some of the time. 
Cold Calling: Calling on a student to publicly answer a question in front of the class without them first 

volunteering. 
Colorblindness: A misguided ideology that emphasizes sameness and postulates that individuals have the 

same opportunities and should thus be treated equally regardless of their starting circumstances. 
Continuing Generation (CG) students: Students who have at least one parent with a degree from a 4-year 

college. 
Cultural mismatch: Difficulties conversing-with and relating-to groups who have norms, experiences, and 

cultural values that are different from our own. 
DEI: Diversity, Equity, and Inclusion 
First generation (FG) students: Students whose parents do not have a degree from a 4-year college. 
Fixed mindset: The idea that a person’s intelligence is unchangeable. 
Generational Wealth and income (GWI): Refers to the amount of generational wealth and household 



income a person possesses. Considered to be more respectful and than the “socioeconomic status (SES)” while 
maintaining the same meaning. 

Growth Mindset: The belief that people can increase their intelligence with effort and practice. 
Hispanic: People descended from Spanish-speaking populations. (e.g. someone from Spain). 
Intersectionality: Describes how all aspects of an individual’s identity (i.e., class, race, gender, religion, 

sexual orientation etc.) are meaningful and worthy of consideration when trying to understand a given person’s 
experiences and challenges. 

Instructor Immediacy: Behaviors that reduce the perceived distance between students and instructors and 
make the instructor seem more present and accessible. 

Implicit Bias: Refers to unconscious attitudes, beliefs, or stereotypes that can affect our actions, decisions, 
or thoughts about certain groups. 

Imposter Phenomenon: Occurs when high-achieving individuals fail to internalize their success and 
accomplishments, have self-doubt that they belong where they are, and fear being exposed as an imposter. 

Intellectual Marginalization: Phenomenon through which women and students of color may have their 
ideas ignored during teamwork. 

Latinx: Latin America, which includes South America, Central America, the Caribbean, and Mexico, is so 
named because it’s inhabitants primarily speak Spanish and Portuguese, two languages derived from Latin. 
Latino is used for males, Latina is used for females, and Latinx can be used for either, for those of non-binary 
gender, or for mixed groups of both genders. 

Metacognition: Awareness and self-reflection about one’s own thinking, learning strategies, and 
performance. 

MGS: Minoritized Groups in STEM. Includes both underrepresented minorities and students with a low 
generational wealth and income. 

Microaggressions: Short, often subtle, statements or actions that consciously or unconsciously disparage 
others based on their background, personal characteristics, race, ethnicity, or perceived group membership. 

Microaffirmations: Occur when the instructor uses positive language to increase inclusion, build 
relationships, and encourage students. 

Mindset:  A person’s mindset describes whether they believe intelligence is fixed (i.e. fixed mindset) or 
malleable (i.e. growth mindset). 

Native Americans: Indigenous peoples whose ancestors lived in the Americas prior to European 
colonization. 

Non-transfer student: A student who has done all of their undergraduate education in a single institution. 
Multiculturalism: Ideology that acknowledges racial, ethnic, and cultural differences and views them as a 

strength. 
PEERs: Persons excluded because of their ethnicity or race. 
POC: People of color. Refers to all people who are not White/Caucasian. 
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Psychosocial intervention: Activities that interrupt negative recursive behaviors (e.g. feeling like a failure 
can lead to more failing) in order to improve health and well-being. 

Racism: Prejudice and/or discrimination directed against against groups of people with a particular skin 
color or ethnic background. 

Self-efficacy: The belief someone has in their own ability to succeed. 
Stress: Feelings of pressure, frustration, and mental discomfort that occur when an individual feels 

overwhelmed and unable to adequately cope with their current situation. 
Social anxiety: The fear of embarrassment in social performance situations, affects about 13% of people. 
Social-Psychological Factors: Also known as non-cognitive or affective factors, include interest in science, 

science identity, science career aspirations, attitudes, beliefs, confidence, belonging, attention, self-discipline, 
self-esteem, enthusiasm, effort, responsiveness, ethnicity stigma conscious (ESC, a measure of stereotype 
threat), and anxiety. 

Socioeconomic status (SES): Refers to the amount of generational wealth and household income a person 
possesses. 

Stereotype: A widely held belief about a particular group of people. 
Stereotype threat: Occurs when students are conscious of stereotypes about their social group and either 

believe these stereotypes are true, or fear their actions might inadvertently confirm and perpetuate negative 
stereotypes about their group. 

Stigmatization: Public disapproval, shame, and/or unfair treatment due to someone’s status as a member 
of a particular group. For example, there is a lot of stigmatization against those with mental health issues which 
can make them feel ashamed and decrease the chances that they will seek medical help for their conditions. 

Task Assignment Bias: When students assign tasks to themselves or others it can result in women and 
students of color being assigned tasks that are less considered valuable or desirable. 

Test anxiety: Involves the fear of performing poorly on exams, quizzes, or other assessments, affects about 
38.5% of students. 

Transfer shock: Performance decline following a transfer from one institution to another.  Often 
accompanied by feelings of being overwhelmed. 

Transfer student: A student who transferred from one undergraduate institution into another. 
Unlevel playing field: Refers to the unfair or inequitable starting conditions or circumstances when 

comparing two or more populations. 
URM: Underrepresented minority, does not include Asians, women, people with mental or physical 

disabilities, or anyone from the LGBT community unless they are also an underrepresented racial minority. 
This label can be applied to all students that fit the description or to an individual student included within that 
category. 

Utility-value: How useful students find a particular topic or exercise to their lives and future career aims. 
Vertical Transfer: When a student transfers from a 2-year to a 4-year institution. 

GLOSSARY  |  73



Warm calling: Involves asking students to work on answers as a group and then report their group’s answer 
(or something they heard during the discussion) in order to take the pressure off the individual student. 

White/Caucasian: Historically it referred to people with light skin pigmentation of predominantly 
European ancestry.  Racial terms such as these are now considered to be obsolete as they are based on the 
disproven biological theory of race. 

74  |  GLOSSARY



REFERENCES 

AACC. (2021). AACC 2021 fast facts (AACC). American Association of Community Colleges. 

https://www.aacc.nche.edu/wp-content/uploads/2021/03/AACC_2021_FastFacts.pdf 

Abrams, A. (2018). Yes, imposter syndrome is real. Here’s how to deal with it. Time Magazine, June 20. https://time.com/

5312483/how-to-deal-with-impostor-syndrome/ 

ACHA. (2019). National college health assessment III: Undergraduate reference group: Executive summary. American 

College Health Association National College Health Assessment. https://www.acha.org/documents/ncha/NCHA-

III_Fall_2019_Undergraduate_Reference_Group_Executive_Summary_updated.pdf 

Alhindi, N. (2020). The uneven playing field of competitive STEM majors. The Daily of the University of Washington. 

https://www.dailyuw.com/special_sections/the-uneven-playing-field-of-competitive-stem-majors/

article_afa23900-d61b-11ea-9804-7ba7ce93e879.html 

Allen, T. O., & Zhang, Y. L. (2016). Dedicated to their degrees: Adult transfer students in engineering baccalaureate 

programs. Community College Review, 44(1), 70–86. https://doi.org/10.1177/0091552115617018 

Aragón, O. R., Dovidio, J. F., & Graham, M. J. (2017). Colorblind and multicultural ideologies are associated with faculty 

adoption of inclusive teaching practices. Journal of Diversity in Higher Education, 10(3), 201–215. https://doi.org/

10.1037/dhe0000026 

Atherton, M. C. (2014). Academic preparedness of first-generation college students: different perspectives. Journal of 

College Student Development, 55(8), 7. http://dx.doi.org/10.1353/csd.2014.0081 

Asai, D. J. (2020). Race Matters. Cell, 181(4), 754–757. https://doi.org/10.1016/j.cell.2020.03.044 

Bailey, E. G., Jensen, J., Nelson, J., Wiberg, H. K., & Bell, J. D. (2017). Weekly formative exams and creative grading 

enhance student learning in an introductory biology course. CBE—Life Sciences Education, 16(1), 1-9. 

https://doi.org/10.1187/cbe.16-02-0104 

Ballen, C. J., Wieman, C., Salehi, S., Searle, J. B., & Zamudio, K. R. (2017). Enhancing diversity in undergraduate science: 

Self-efficacy drives performance gains with active learning. CBE—Life Sciences Education, 16(4), 1-6. https://doi.org/

10.1187/cbe.16-12-0344 

Bamber, M. D., & Kraenzle Schneider, J. (2016). Mindfulness-based meditation to decrease stress and anxiety in college 

students: A narrative synthesis of the research. Educational Research Review, 18, 1–32. https://doi.org/10.1016/

j.edurev.2015.12.004 

Banas, J. A., Dunbar, N., Rodriguez, D., & Liu, S.-J. (2011). A review of humor in educational settings: Four decades of 

research. Communication Education, 60(1), 115–144. https://doi.org/10.1080/03634523.2010.496867 

Beilock, S. L. (2008). Math performance in stressful situations. Current Directions in Psychological Science, 17(5), 

339–343. https://doi.org/10.1111/j.1467-8721.2008.00602.x 

https://www.aacc.nche.edu/wp-content/uploads/2021/03/AACC_2021_FastFacts.pdf
https://time.com/5312483/how-to-deal-with-impostor-syndrome/
https://time.com/5312483/how-to-deal-with-impostor-syndrome/
https://www.acha.org/documents/ncha/NCHA-III_Fall_2019_Undergraduate_Reference_Group_Executive_Summary_updated.pdf
https://www.acha.org/documents/ncha/NCHA-III_Fall_2019_Undergraduate_Reference_Group_Executive_Summary_updated.pdf
https://www.dailyuw.com/special_sections/the-uneven-playing-field-of-competitive-stem-majors/article_afa23900-d61b-11ea-9804-7ba7ce93e879.html
https://www.dailyuw.com/special_sections/the-uneven-playing-field-of-competitive-stem-majors/article_afa23900-d61b-11ea-9804-7ba7ce93e879.html
https://doi.org/10.1177/0091552115617018
https://doi.org/10.1037/dhe0000026
https://doi.org/10.1037/dhe0000026
http://dx.doi.org/10.1353/csd.2014.0081
https://doi.org/10.1016/j.cell.2020.03.044
https://doi.org/10.1187/cbe.16-02-0104
https://doi.org/10.1187/cbe.16-12-0344
https://doi.org/10.1187/cbe.16-12-0344
https://doi.org/10.1016/j.edurev.2015.12.004
https://doi.org/10.1016/j.edurev.2015.12.004
https://doi.org/10.1080/03634523.2010.496867
https://doi.org/10.1111/j.1467-8721.2008.00602.x


Bekelja Wanzer, M., Bainbridge Frymier, A., Wojtaszczyk, A. M., & Smith, T. (2006). Appropriate and inappropriate uses 

of humor by teachers. Communication Education, 55(2), 178–196. https://doi.org/10.1080/03634520600566132 

Berk, R. A. (1996). Student ratings of 10 strategies for using humor in college teaching. Journal on Excellence in College 

Teaching, 7(3), 71–92. 

Berk, R. A. (2000). Does humor in course tests reduce anxiety and improve performance? College Teaching, 48(4), 

151–158. https://doi.org/10.1080/87567550009595834 

Bjork, E. L., & Bjork, R. A. (2011). Making things hard on yourself, but in a good way: Creating desirable difficulties 

to enhance learning. In M. A. Gernsbacher, R. W. Pew, L. M. Hough, & J. R. Pomerantz (Eds.), Psychology 

and the real world: Essays illustrating fundamental contributions to society (pp. 56–64). Worth Publishers. 

https://psycnet.apa.org/record/2011-19926-008 

Blackwell, L. S., Trzesniewski, K. H., & Dweck, C. S. (2007). Implicit theories of intelligence predict achievement across 

an adolescent transition: A longitudinal study and an intervention. Child Development, 78(1), 246–263. 

https://doi.org/10.1111/j.1467-8624.2007.00995.x 

Boaler, J., & Greeno, J. G. (2000). Identity, agency, and knowing in mathematics worlds. In Multiple perspectives on 

mathematics teaching and learning (pp. 171–200). Ablex Publishing. http://www.sfu.ca/~nathsinc/

BoalerGreeno.pdf 

Bobbitt, R., Causey, J., Kim, H., Lang, R., Ryu, M., & Shapiro, D. (2021). COVID-19: Transfer, mobility, and progress 

academic year 2020-21 report (pp. 1–17). National Student Clearinghouse Research Center. 

https://nscresearchcenter.org/wp-content/uploads/Covid19-TransferMobilityProgress-AY2020-21.pdf 

Bonilla-Silva, E., & Embrick, D. G. (2006). Racism without racists: “Killing me softly” with color blindness. In 

Reinventing critical pedagogy (pp. 21–34). Rowman & Littlefield. 

Boynton Health. (2021). 2021 College Student Health Survey Report (pp. 5–12). University of Minnesota. 

https://boynton.umn.edu/sites/boynton.umn.edu/files/2021-11/UMNTwinCities_CSHSReport_2021.pdf 

Boysen, G. A. (2012). Teacher and student perceptions of microaggressions in college classrooms. College Teaching, 60(3), 

122–129. https://doi.org/10.1080/87567555.2012.654831 

Bravata, D. M., Watts, S. A., Keefer, A. L., Madhusudhan, D. K., Taylor, K. T., Clark, D. M., Nelson, R. S., Cokley, K. O., 

& Hagg, H. K. (2020). Prevalence, predictors, and treatment of impostor syndrome: A systematic review. Journal of 

General Internal Medicine, 35(4), 1252–1275. https://doi.org/10.1007/s11606-019-05364-1 

Brint, S., & Karabel, J. (1989). The diverted dream: Community college and the promise of educational opportunity 

in America. Oxford Univ. Press. https://oxford.universitypressscholarship.com/view/10.1093/oso/

9780195048155.001.0001/isbn-9780195048155 

Broda, M., Yun, J., Schneider, B., Yeager, D. S., Walton, G. M., & Diemer, M. (2018). Reducing inequality in academic 

success for incoming college students: A randomized trial of growth mindset and belonging interventions. Journal of 

Research on Educational Effectiveness, 11(3), 317–338. https://doi.org/10.1080/19345747.2018.1429037 

Brown, R. P., & Pinel, E. C. (2003). Stigma on my mind: Individual differences in the experience of stereotype threat. 

Journal of Experimental Social Psychology, 39, 626–633. https://doi.org/10.1016/S0022-1031(03)00039-8 

76  |  REFERENCES

https://doi.org/10.1080/03634520600566132
https://doi.org/10.1080/87567550009595834
https://psycnet.apa.org/record/2011-19926-008
https://doi.org/10.1111/j.1467-8624.2007.00995.x
http://www.sfu.ca/~nathsinc/BoalerGreeno.pdf
http://www.sfu.ca/~nathsinc/BoalerGreeno.pdf
https://nscresearchcenter.org/wp-content/uploads/Covid19-TransferMobilityProgress-AY2020-21.pdf
https://boynton.umn.edu/sites/boynton.umn.edu/files/2021-11/UMNTwinCities_CSHSReport_2021.pdf
https://doi.org/10.1080/87567555.2012.654831
https://doi.org/10.1007/s11606-019-05364-1
https://oxford.universitypressscholarship.com/view/10.1093/oso/9780195048155.001.0001/isbn-9780195048155
https://oxford.universitypressscholarship.com/view/10.1093/oso/9780195048155.001.0001/isbn-9780195048155
https://doi.org/10.1080/19345747.2018.1429037
https://doi.org/10.1016/S0022-1031(03)00039-8


Burnette, J. L., Knouse, L. E., Vavra, D. T., O’Boyle, E., & Brooks, M. A. (2020). Growth mindsets and psychological 

distress: A meta-analysis. Clinical Psychology Review, 77, 101816. https://doi.org/10.1016/j.cpr.2020.101816 

Camburn, E. M. (1990). College completion among students from high schools located in large metropolitan areas. 

American Journal of Education, 98(4), 551–569. https://doi.org/10.1086/443976 

Canning, E. A., Muenks, K., Green, D. J., & Murphy, M. C. (2019). STEM faculty who believe ability is fixed have 

larger racial achievement gaps and inspire less student motivation in their classes. Science Advances, 5(2), 1–7. 

https://doi.org/10.1126/sciadv.aau4734 

Carbado, D. W., Turetsky, K. M., & Purdie-Vaughns, V. (2016). Privileged or mismatched: The lose-lose position of 

African Americans in affirmative action debate. UCLA Law Review Discourse, 64, 174–192. 

https://www.uclalawreview.org/privileged-mismatched-lose-lose-position-african-americans-affirmative-action-

debate/ 

Carlone, H. B., & Johnson, A. (2007). Understanding the science experiences of successful women of color: Science 

identity as an analytic lens. Journal of Research in Science Teaching, 44(8), 1187–1218. https://doi.org/10.1002/

tea.20237 

Cataldi, E. F., Bennett, C. T., & Chen, X. (2018). First-generation students: College access, persistence, and postbachelor’s 

outcomes (Statistics in Brief, pp. 1–31). NCES. https://nces.ed.gov/pubs2018/2018421.pdf 

Chang, M. J., Sharkness, J., Hurtado, S., & Newman, C. B. (2014). What matters in college for retaining aspiring scientists 

and engineers from underrepresented racial groups: Retaining aspiring scientists. Journal of Research in Science 

Teaching, 51(5), 555–580. https://doi.org/10.1002/tea.21146 

Chapman, A. (2017). Using the assessment process to overcome imposter syndrome in mature students. Journal of Further 

and Higher Education, 41(2), 112–119. https://doi.org/10.1080/0309877X.2015.1062851 

Chen, X. (2015). STEM attrition among high-performing college students: Scope and potential causes. Journal of 

Technology and Science Education, 5(1), 41–59. https://doi.org/10.3926/jotse.136 

Chen, X., & Soldner, M. (2013). STEM attrition: College students’ paths into and out of STEM fields (pp. 1–51). Natl. 

Cent. Educ. Stat. http://nces.ed.gov/pubs2014/2014001rev.pdf 

Chi, M. T. H., Leeuw, N. D., Chiu, M. H., & Lavancher, C. (1994). Eliciting self‐explanations improves understanding. 

Cognitive Science, 18(3), 439–477. https://doi.org/10.1016/0364-0213(94)90016-7 

Chin-Newman, C. S., & Shaw, S. T. (2013). The anxiety of change: How new transfer students overcome challenges. 

Journal of College Admission, 221, 14–21. https://www.nacacnet.org/news–publications/journal-of-college-

admission/ 

Cho, S., Crenshaw, K. W., & McCall, L. (2013). Toward a field of intersectionality studies: theory, applications, and praxis. 

Signs: Journal of Women in Culture and Society, 38(4), 785–810. https://doi.org/10.1086/669608 

Cizek, G. J., & Burg, S. S. (2006). Addressing test anxiety in a high-stakes environment: Strategies for classrooms and 

schools. Corwin Press. https://us.corwin.com/en-us/nam/book/addressing-test-anxiety-high-stakes-environment 

Claro, S., Paunesku, D., & Dweck, C. S. (2016). Growth mindset tempers the effects of poverty on academic achievement. 

Proceedings of the National Academy of Sciences, 113(31), 8664–8668. https://doi.org/10.1073/pnas.1608207113 

REFERENCES  |  77

https://doi.org/10.1016/j.cpr.2020.101816
https://doi.org/10.1086/443976
https://doi.org/10.1126/sciadv.aau4734
https://www.uclalawreview.org/privileged-mismatched-lose-lose-position-african-americans-affirmative-action-debate/
https://www.uclalawreview.org/privileged-mismatched-lose-lose-position-african-americans-affirmative-action-debate/
https://doi.org/10.1002/tea.20237
https://doi.org/10.1002/tea.20237
https://nces.ed.gov/pubs2018/2018421.pdf
https://doi.org/10.1002/tea.21146
https://doi.org/10.1080/0309877X.2015.1062851
https://doi.org/10.3926/jotse.136
http://nces.ed.gov/pubs2014/2014001rev.pdf
https://doi.org/10.1016/0364-0213(94)90016-7
https://www.nacacnet.org/news--publications/journal-of-college-admission/
https://www.nacacnet.org/news--publications/journal-of-college-admission/
https://doi.org/10.1086/669608
https://us.corwin.com/en-us/nam/book/addressing-test-anxiety-high-stakes-environment
https://doi.org/10.1073/pnas.1608207113


Cohen, G. L., Garcia, J., Apfel, N., & Master, A. (2006). Reducing the racial achievement gap: A social-psychological 

intervention. Science, 313(5791), 1307–1310. https://doi.org/10.1126/science.1128317 

Cohen, G. L., Garcia, J., Purdie-Vaughns, V., Apfel, N., & Brzustoski, P. (2009). Recursive processes in self-affirmation: 

Intervening to close the minority achievement gap. Science, 324(5925), 400–403. https://doi.org/10.1126/

science.1170769 

Cohen, M., Buzinski, S. G., Armstrong-Carter, E., Clark, J., Buck, B., & Reuman, L. (2019). Think, pair, freeze: The 

association between social anxiety and student discomfort in the active learning environment. Scholarship of 

Teaching and Learning in Psychology, 5(4), 265–277. https://doi.org/10.1037/stl0000147 

Cokley, K., McClain, S., Enciso, A., & Martinez, M. (2013). An examination of the impact of minority status stress 

and impostor feelings on the mental health of diverse ethnic minority college students. Journal of Multicultural 

Counseling and Development, 41(2), 82–95. https://doi.org/10.1002/j.2161-1912.2013.00029.x 

Cokley, K., Smith, L., Bernard, D., Hurst, A., Jackson, S., Stone, S., Awosogba, O., Saucer, C., Bailey, M., & Roberts, 

D. (2017). Impostor feelings as a moderator and mediator of the relationship between perceived discrimination and 

mental health among racial/ethnic minority college students. Journal of Counseling Psychology, 64(2), 141–154. 

https://doi.org/10.1037/cou0000198 

Cole, K. (2018). Thinking through race: White racial identity, motivated cognition, and the unconscious maintenance of 

white supremacy. Politics, Groups, and Identities, 6(2), 181–198. https://doi.org/10.1080/21565503.2016.1198708 

Coleman, J. (1961). The adolescent society: The social life of the teenager and its impact on education. Free Press. 

CollegeBoard. (2021). 2021 SAT suite of assessments annual report. https://reports.collegeboard.org/pdf/2021-total-

group-sat-suite-assessments-annual-report.pdf 

Cooper, K. M., & Brownell, S. E. (2016). Coming out in class: Challenges and benefits of active learning in a biology 

classroom for LGBTQIA students. CBE—Life Sciences Education, 15(3), 1–19. https://doi.org/10.1187/

cbe.16-01-0074 

Cooper, K. M., Downing, V. R., & Brownell, S. E. (2018). The influence of active learning practices on student anxiety in 

large-enrollment college science classrooms. International Journal of STEM Education, 5(1), 1–18. https://doi.org/

10.1186/s40594-018-0123-6 

Cooper, K. M., Haney, B., Krieg, A., & Brownell, S. E. (2017). What’s in a name? The importance of students perceiving 

that an instructor knows their names in a high-enrollment biology classroom. CBE—Life Sciences Education, 16(1), 

1–13. https://doi.org/10.1187/cbe.16-08-0265 

Cooper, K. M., Hendrix, T., Stephens, M. D., Cala, J. M., Mahrer, K., Krieg, A., Agloro, A. C. M., Badini, G. V., Barnes, 

M. E., Eledge, B., Jones, R., Lemon, E. C., Massimo, N. C., Martin, A., Ruberto, T., Simonson, K., Webb, E. A., 

Weaver, J., Zheng, Y., & Brownell, S. E. (2018). To be funny or not to be funny: Gender differences in student 

perceptions of instructor humor in college science courses. PLOS ONE, 13(8), 1–24. https://doi.org/10.1371/

journal.pone.0201258 

Cooper, K. M., Nadile, E. M., & Brownell, S. E. (2020). Don’t joke about me: Student identities and perceptions 

of instructor humor in college science courses. Journal of Microbiology & Biology Education, 21(1), 1–14. 

https://doi.org/10.1128/jmbe.v21i1.2085 

78  |  REFERENCES

https://doi.org/10.1126/science.1128317
https://doi.org/10.1126/science.1170769
https://doi.org/10.1126/science.1170769
https://doi.org/10.1037/stl0000147
https://doi.org/10.1002/j.2161-1912.2013.00029.x
https://doi.org/10.1037/cou0000198
https://doi.org/10.1080/21565503.2016.1198708
https://reports.collegeboard.org/pdf/2021-total-group-sat-suite-assessments-annual-report.pdf
https://reports.collegeboard.org/pdf/2021-total-group-sat-suite-assessments-annual-report.pdf
https://doi.org/10.1187/cbe.16-01-0074
https://doi.org/10.1187/cbe.16-01-0074
https://doi.org/10.1186/s40594-018-0123-6
https://doi.org/10.1186/s40594-018-0123-6
https://doi.org/10.1187/cbe.16-08-0265
https://doi.org/10.1371/journal.pone.0201258
https://doi.org/10.1371/journal.pone.0201258
https://doi.org/10.1128/jmbe.v21i1.2085


Creasey, G., Jarvis, P., & Knapcik, E. (2009). A measure to assess student-instructor relationships. International Journal for 

the Scholarship of Teaching and Learning, 3(2), 1–10. https://doi.org/10.20429/ijsotl.2009.030214 

Crenshaw, K. (1991). Mapping the margins: Intersectionality, identity politics, and violence against women of color. 

Stanford Law Review, 43(6), 1241–1299. https://doi.org/10.2307/1229039 

Crenshaw, K. W. (1989). Demarginalizing the intersection of race and sex: A black feminist critique of antidiscrimination 

doctrine, feminist theory, and antiracist politics. University of Chicago Legal Forum, 1989(1), 139–167. 

https://chicagounbound.uchicago.edu/uclf/vol1989/iss1/8 

Creswell, J. D., Welch, W. T., Taylor, S. E., Sherman, D. K., Gruenewald, T. L., & Mann, T. (2005). Affirmation of 

personal values buffers neuroendocrine and psychological stress responses. Psychological Science, 16(11), 846–851. 

https://doi.org/10.1111/j.1467-9280.2005.01624.x 

Critcher, C. R., & Risen, J. L. (2014). If he can do it, so can they: Exposure to counterstereotypically successful exemplars 

prompts automatic inferences. Journal of Personality and Social Psychology, 106(3), 359–379. https://doi.org/

10.1037/a0035707 

Croizet, J., & Claire, T. (1998). Extending the concept of stereotype threat to social class: The intellectual 

underperformance of students from low socioeconomic backgrounds. Society for Personality and Social Psychology, 

24(6), 588–594. https://doi.org/10.1177/0146167298246003 

Croizet, J.-C., Després, G., Gauzins, M. E., Huguet, P., Leyens, J.-P., & Méot, A. (2004). Stereotype threat undermines 

intellectual performance by triggering a disruptive mental load. Personality and Social Psychology Bulletin, 30(6), 

721–731. https://doi.org/10.1177/0146167204263961 

Daley, F. (2010). Why college students drop out and what we do about it. College Quarterly, 13(3), 1–5. 

http://collegequarterly.ca/2010-vol13-num03-summer/daley.html 

D’Amico, M. M., Dika, S. L., Elling, T. W., Algozzine, B., & Ginn, D. J. (2014). Early integration and other outcomes 

for community college transfer students. Research in Higher Education, 55(4), 370–399. https://doi.org/10.1007/

s11162-013-9316-5 

Deil-Amen, R. (2011). Socio-academic integrative moments: Rethinking academic and social integration among two-year 

college students in career-related programs. Journal of Higher Education, 82(1), 54–91. https://doi.org/10.1080/

00221546.2011.11779085 

De Leon, R. (2019). Mental health is a social justice issue. The Los Angeles Loyolan. https://www.laloyolan.com/

social_justice/mental-health-is-a-social-justice-issue/article_a2186ad2-cabe-5dcc-898d-bb785710efc6.html 

Deslauriers, L., McCarty, L. S., Miller, K., Callaghan, K., & Kestin, G. (2019). Measuring actual learning versus feeling of 

learning in response to being actively engaged in the classroom. Proceedings of the National Academy of Sciences, 

116(39), 19251–19257. https://doi.org/10.1073/pnas.1821936116 

Dewbury, B., & Brame, C. J. (2019). Inclusive teaching. CBE Life Sciences Education, 18(2), 1–5. https://doi.org/

10.1187/cbe.19-01-0021 

Di Placito-De Rango, M. L. (2018). situating the post-secondary instructor in a supportive role for the mental health 

and well-being of students. International Journal of Mental Health and Addiction, 16(2), 284–290. https://doi.org/

10.1007/s11469-017-9740-4 

REFERENCES  |  79

https://doi.org/10.20429/ijsotl.2009.030214
https://doi.org/10.2307/1229039
https://chicagounbound.uchicago.edu/uclf/vol1989/iss1/8
https://doi.org/10.1111/j.1467-9280.2005.01624.x
https://doi.org/10.1037/a0035707
https://doi.org/10.1037/a0035707
https://doi.org/10.1177/0146167298246003
https://doi.org/10.1177/0146167204263961
http://collegequarterly.ca/2010-vol13-num03-summer/daley.html
https://doi.org/10.1007/s11162-013-9316-5
https://doi.org/10.1007/s11162-013-9316-5
https://doi.org/10.1080/00221546.2011.11779085
https://doi.org/10.1080/00221546.2011.11779085
https://www.laloyolan.com/social_justice/mental-health-is-a-social-justice-issue/article_a2186ad2-cabe-5dcc-898d-bb785710efc6.html
https://www.laloyolan.com/social_justice/mental-health-is-a-social-justice-issue/article_a2186ad2-cabe-5dcc-898d-bb785710efc6.html
https://doi.org/10.1073/pnas.1821936116
https://doi.org/10.1187/cbe.19-01-0021
https://doi.org/10.1187/cbe.19-01-0021
https://doi.org/10.1007/s11469-017-9740-4
https://doi.org/10.1007/s11469-017-9740-4


Dobmeier, R. A., Kalkbrenner, M. T., Hill, T. L., & Hernández, T. J. (2013). Residential community college student 

awareness of mental health problems and resources. The New York Journal of Student Affairs, 13(2), 1–14. 

https://commons.library.stonybrook.edu/nyjsa/vol13/iss2/3 

Dodge, B., Whitmer, J., & Frazee, J. (2015). Improving undergraduate student achievement in large blended courses 

through data-driven interventions. LAK ’15: Proceedings of the Fifth International Conference on Learning 

Analytics and Knowledge, 412–413. https://doi.org/10.1145/2723576.2723657 

Dougherty, K. (1994). The contradictory college: The conflicting origins, impacts and futures of the community college. 

State Univ. NY Press. https://eric.ed.gov/?id=ED369461 

Downing, V. R., Cooper, K. M., Cala, J. M., Gin, L. E., & Brownell, S. E. (2020). Fear of negative evaluation and 

student anxiety in community college active-learning science courses. CBE—Life Sciences Education, 19(2), 1–16. 

https://doi.org/10.1187/cbe.19-09-0186 

Duckworth, A. L., Kirby, T. A., Gollwitzer, A., & Oettingen, G. (2013). From fantasy to action: mental contrasting with 

implementation intentions (MCII) improves academic performance in children. Social Psychological and Personality 

Science, 4(6), 745–753. https://doi.org/10.1177/1948550613476307 

Durning, S. J., Dong, T., Ratcliffe, T., Schuwirth, L., Artino, A. R., Boulet, J. R., & Eva, K. (2016). Comparing open-book 

and closed-book examinations: A systematic review. Academic Medicine, 91(4), 583–599. https://doi.org/10.1097/

ACM.0000000000000977 

Dweck, C. S. (2000). Self-theories: Their role in motivation, personality, and development (1st Edition). Psychology Press. 

https://eric.ed.gov/?id=ED448913 

Dweck, C. S., & Yeager, D. S. (2019). Mindsets: A view from two eras. Perspectives on Psychological Science, 14(3), 

481–496. https://doi.org/10.1177/1745691618804166 

Eddy, S. L., & Hogan, K. A. (2014). Getting under the hood: How and for whom does increasing course structure work? 

CBE—Life Sciences Education, 13(3), 453–468. https://doi.org/10.1187/cbe.14-03-0050 

Edwards, C. W. (2019). Overcoming imposter syndrome and stereotype threat: Reconceptualizing the definition of a 

scholar. Taboo: The Journal of Culture and Education, 18(1), 18–34. https://doi.org/10.31390/taboo.18.1.03 

Eisenberg, D., Downs, M. F., Golberstein, E., & Zivin, K. (2009). Stigma and help seeking for mental health among college 

students. Medical Care Research and Review, 66(5), 522–541. https://doi.org/10.1177/1077558709335173 

Elliott, D., Gamino, M., & Jenkins, J. J. (2016). Creating community in the college classroom: Best practices for increased 

student success. International Journal of Education and Social Science, 3, 29–41. http://www.ijessnet.com/uploades/

volumes/1598722540.pdf 

England, B. J., Brigati, J. R., & Schussler, E. E. (2017). Student anxiety in introductory biology classrooms: Perceptions 

about active learning and persistence in the major. PLOS ONE, 12(8), 1–17. https://doi.org/10.1371/

journal.pone.0182506 

England, B. J., Brigati, J. R., Schussler, E. E., & Chen, M. M. (2019). Student anxiety and perception of difficulty 

impact performance and persistence in introductory biology courses. CBE—Life Sciences Education, 18(2), 1–13. 

https://doi.org/10.1187/cbe.17-12-0284 

Engle, J., Bermeo, A., & O’Brien, C. (2006). Straight from the source: What works for first-generation college students 

80  |  REFERENCES

https://commons.library.stonybrook.edu/nyjsa/vol13/iss2/3
https://doi.org/10.1145/2723576.2723657
https://eric.ed.gov/?id=ED369461
https://doi.org/10.1187/cbe.19-09-0186
https://doi.org/10.1177/1948550613476307
https://doi.org/10.1097/ACM.0000000000000977
https://doi.org/10.1097/ACM.0000000000000977
https://eric.ed.gov/?id=ED448913
https://doi.org/10.1177/1745691618804166
https://doi.org/10.1187/cbe.14-03-0050
https://doi.org/10.31390/taboo.18.1.03
https://doi.org/10.1177/1077558709335173
http://www.ijessnet.com/uploades/volumes/1598722540.pdf
http://www.ijessnet.com/uploades/volumes/1598722540.pdf
https://doi.org/10.1371/journal.pone.0182506
https://doi.org/10.1371/journal.pone.0182506
https://doi.org/10.1187/cbe.17-12-0284


(pp. 1–48). The Pell Institute for the Study of Opportunity in Higher Education. http://www.pellinstitute.org/

downloads/publications-Straight_from_the_Source.pdf 

Engle, J., & Tinto, V. (2008). Moving beyond access: College success for low-income, first-generation students (pp. 1–38). 

The Pell Institute. http://www.pellinstitute.org/downloads/publications-Moving_Beyond_Access_2008.pdf 

Estrada, M., Burnett, M., Campbell, A. G., Campbell, P. B., Denetclaw, W. F., Gutiérrez, C. G., Hurtado, S., John, G. 

H., Matsui, J., McGee, R., Okpodu, C. M., Robinson, T. J., Summers, M. F., Werner-Washburne, M., & Zavala, 

M. (2016). Improving underrepresented minority student persistence in stem. CBE—Life Sciences Education, 15(3), 

1–10. https://doi.org/10.1187/cbe.16-01-0038 

Erbe, B. (2007). Reducing test anxiety while increasing learning: The cheat sheet. College Teaching, 55(3), 96–98. 

https://doi.org/10.3200/CTCH.55.3.96-98 

Estrada, M., Young, G. R., Nagy, J., Goldstein, E. J., Ben-Zeev, A., Márquez-Magaña, L., & Eroy-Reveles, A. (2019). 

The influence of microaffirmations on undergraduate persistence in science career pathways. CBE—Life Sciences 

Education, 18(3), 1–15. https://doi.org/10.1187/cbe.19-01-0012 

Ewing, K. M., Richardson, T. Q., James-Myers, L., & Russell, R. K. (1996). The relationship between racial identity 

attitudes, worldview, and African American graduate students’ experience of the imposter phenomenon. Journal of 

Black Psychology, 22(1), 53–66. https://doi.org/10.1177/00957984960221005 

Farkas, G. (2003). Cognitive skills and noncognitive traits and behaviors in stratification processes. Annual Review of 

Sociology, 29(1), 541–562. https://doi.org/10.1146/annurev.soc.29.010202.100023 

Fauria, R., & Fuller, M. (2015). Transfer student success: Educationally purposeful activities predictive of undergraduate 

GPA. Research & Practice in Assessment, 10, 39–52. https://www.rpajournal.com/transfer-student-success-

educationally-purposeful-activities-predictive-of-undergraduate-gpa/ 

Fehrmann, P. G., Keith, T. Z., & Reimers, T. M. (1987). Home influence on school learning: Direct and indirect effects of 

parental involvement on high school grades. The Journal of Educational Research, 80(6), 330–337. https://doi.org/

10.1080/00220671.1987.10885778 

Fernandez, O. E. (2020). Second chance grading: An equitable, meaningful, and easy-to-implement grading system that 

synergizes the research on testing for learning, mastery grading, and growth mindsets. PRIMUS, 31(8), 855–868. 

https://doi.org/10.1080/10511970.2020.1772915 

Fink, A., Cahill, M. J., McDaniel, M. A., Hoffman, A., & Frey, R. F. (2018). Improving general chemistry performance 

through a growth mindset intervention: Selective effects on underrepresented minorities. Chemistry Education 

Research and Practice, 19(3), 783–806. https://doi.org/10.1039/C7RP00244K 

Fink, J. E., McShay, J. C., & Hernandez, P. (2016). Supporting vertical transfer: The role of a student union learning 

community. Journal of Student Affairs Research and Practice, 53(1), 65–77. https://doi.org/10.1080/

19496591.2016.1110037 

Fletcher, M. (2021). Why black homeownership thrives in this special pocket of New York City. National Geographic, 

October 2021, 98–121. https://www.nationalgeographic.com/magazine/article/why-black-homeownership-thrives-

in-this-special-pocket-of-new-york-city-feature 

Forbes, C. E., Schmader, T., & Allen, J. J. B. (2008). The role of devaluing and discounting in performance monitoring: 

REFERENCES  |  81

http://www.pellinstitute.org/downloads/publications-Straight_from_the_Source.pdf
http://www.pellinstitute.org/downloads/publications-Straight_from_the_Source.pdf
http://www.pellinstitute.org/downloads/publications-Moving_Beyond_Access_2008.pdf
https://doi.org/10.1187/cbe.16-01-0038
https://doi.org/10.3200/CTCH.55.3.96-98
https://doi.org/10.1187/cbe.19-01-0012
https://doi.org/10.1177/00957984960221005
https://doi.org/10.1146/annurev.soc.29.010202.100023
https://www.rpajournal.com/transfer-student-success-educationally-purposeful-activities-predictive-of-undergraduate-gpa/
https://www.rpajournal.com/transfer-student-success-educationally-purposeful-activities-predictive-of-undergraduate-gpa/
https://doi.org/10.1080/00220671.1987.10885778
https://doi.org/10.1080/00220671.1987.10885778
https://doi.org/10.1080/10511970.2020.1772915
https://doi.org/10.1039/C7RP00244K
https://doi.org/10.1080/19496591.2016.1110037
https://doi.org/10.1080/19496591.2016.1110037
https://www.nationalgeographic.com/magazine/article/why-black-homeownership-thrives-in-this-special-pocket-of-new-york-city-feature
https://www.nationalgeographic.com/magazine/article/why-black-homeownership-thrives-in-this-special-pocket-of-new-york-city-feature


A neurophysiological study of minorities under threat. Social Cognitive and Affective Neuroscience, 3(3), 253–261. 

https://doi.org/10.1093/scan/nsn012 

Foster, M., Mulroy, T., & Carver, M. (2020). Exploring coping strategies of transfer students joining universities from 

colleges. Student Success, 11(2), 72–81. https://doi.org/10.5204/ssj.v11i2.1617 

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). Active 

learning increases student performance in science, engineering, and mathematics. Proceedings of the National 

Academy of Sciences, 111(23), 8410–8415. https://doi.org/10.1073/pnas.1319030111 

Freeman, S., Haak, D., & Wenderoth, M. P. (2011). Increased course structure improves performance in introductory 

biology. CBE—Life Sciences Education, 10(2), 175–186. https://doi.org/10.1187/cbe.10-08-0105 

Freeman, T. M., Anderman, L. H., & Jensen, J. M. (2007). Sense of belonging in college freshmen at the classroom 

and campus levels. The Journal of Experimental Education, 75(3), 203–220. https://doi.org/10.3200/

JEXE.75.3.203-220 

Fuligni, A. J. (1997). The academic achievement of adolescents from immigrant families: The roles of family background, 

attitudes, and behavior. Child Development, 68(2), 351. https://doi.org/10.2307/1131854 

Gamoran, A., & Mare, R. D. (1989). Secondary school tracking and educational inequality: compensation, reinforcement, 

or neutrality? American Journal of Sociology, 94(5), 1146–1183. https://doi.org/10.1086/229114 

Gaztambide, D. J. (2012). Addressing cultural impasses with rupture resolution strategies: A proposal and 

recommendations. Professional Psychology: Research and Practice, 43(3), 183–189. https://doi.org/10.1037/

a0026911 

Gibbs, K. D., & Marsteller, P. (2016). Broadening participation in the life sciences: current landscape and future directions. 

CBE—Life Sciences Education, 15(3), 1–3. https://doi.org/10.1187/cbe.16-06-0198 

Goldhaber, D., Lavery, L., & Theobald, R. (2015). Uneven playing field? Assessing the teacher quality gap between 

advantaged and disadvantaged students. Educational Researcher, 44(5), 293–307. https://doi.org/10.3102/

0013189X15592622 

Goldman, J., Heddy, B. C., & Cavazos, J. (2022). First-generation college students’ academic challenges understood 

through the lens of expectancy value theory in an introductory psychology course. Teaching of Psychology, 49(1), 

1–12. https://doi.org/10.1177/0098628320964787 

Good, J. M., Halpin, G., & Halpin, G. (2000). A promising prospect for minority retention: students becoming peer 

mentors. The Journal of Negro Education, 69(4), 375. https://doi.org/10.2307/2696252 

Gouvea, J. S. (2021). Antiracism and the problems with “achievement gaps” in STEM education. CBE—Life Sciences 

Education, 20(1), 1–4. https://doi.org/10.1187/cbe.20-12-0291 

Graham, M. J., Frederick, J., Byars-Winston, A., Hunter, A.-B., & Handelsman, J. (2013). Increasing persistence of college 

students in stem. Science, 341(6153), 1455–1456. https://doi.org/10.1126/science.1240487 

Harackiewicz, J. M., Canning, E. A., Tibbetts, Y., Giffen, C. J., Blair, S. S., Rouse, D. I., & Hyde, J. S. (2014). Closing 

the social class achievement gap for first-generation students in undergraduate biology. Journal of Educational 

Psychology, 106(2), 375–389. https://doi.org/10.1037/a0034679 

Harackiewicz, J. M., Canning, E. A., Tibbetts, Y., Priniski, S. J., & Hyde, J. S. (2016). Closing achievement gaps with a 

82  |  REFERENCES

https://doi.org/10.1093/scan/nsn012
https://doi.org/10.5204/ssj.v11i2.1617
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1187/cbe.10-08-0105
https://doi.org/10.3200/JEXE.75.3.203-220
https://doi.org/10.3200/JEXE.75.3.203-220
https://doi.org/10.2307/1131854
https://doi.org/10.1086/229114
https://doi.org/10.1037/a0026911
https://doi.org/10.1037/a0026911
https://doi.org/10.1187/cbe.16-06-0198
https://doi.org/10.3102/0013189X15592622
https://doi.org/10.3102/0013189X15592622
https://doi.org/10.1177/0098628320964787
https://doi.org/10.2307/2696252
https://doi.org/10.1187/cbe.20-12-0291
https://doi.org/10.1126/science.1240487
https://doi.org/10.1037/a0034679


utility-value intervention: Disentangling race and social class. Journal of Personality and Social Psychology, 111(5), 

745–765. https://doi.org/10.1037/pspp0000075 

Harackiewicz, J. M., & Hulleman, C. S. (2010). The importance of interest: The role of achievement goals and task values 

in promoting the development of interest. Social and Personality Psychology Compass, 4(1), 42–52. https://doi.org/

10.1111/j.1751-9004.2009.00207.x 

Harris, R. B., Grunspan, D. Z., Pelch, M. A., Fernandes, G., Ramirez, G., & Freeman, S. (2019). Can test anxiety 

interventions alleviate a gender gap in an undergraduate stem course? CBE—Life Sciences Education, 18(3), 1–9. 

https://doi.org/10.1187/cbe.18-05-0083 

Harrison, C., & Tanner, K. D. (2018). Language matters: Considering microaggressions in science. CBE—Life Sciences 

Education, 17(1), 1–8. https://doi.org/10.1187/cbe.18-01-0011 

Henry, M. A., Shorter, S., Charkoudian, L., Heemstra, J. M., & Corwin, L. A. (2019). Fail is not a four-letter word: 

A theoretical framework for exploring undergraduate students’ approaches to academic challenge and responses 

to failure in stem learning environments. CBE—Life Sciences Education, 18(1), 1–17. https://doi.org/10.1187/

cbe.18-06-0108 

Hertert, L., & Teague, J. (2003). Narrowing the achievement gap: A review of research, policies, and issues (pp. 1–24). 

EdSource. https://files.eric.ed.gov/fulltext/ED473724.pdf 

Hess, T. M., Hinson, J. T., & Hodges, E. A. (2009). Moderators of and mechanisms underlying stereotype threat effects 

on older adults’ memory performance. Experimental Aging Reserch, 35(2), 153–177. https://doi.org/10.1080/

03610730802716413 

Hills, J. R. (1965). Transfer shock: The academic performance of the junior college transfer. The Journal of Experimental 

Education, 33(3), 201–215. https://doi.org/10.1080/00220973.1965.11010875 

Hirsh, J. B., Mar, R. A., & Peterson, J. B. (2013). Personal narratives as the highest level of cognitive integration. Behavioral 

and Brain Sciences, 36(3), 216–217. https://doi.org/10.1017/S0140525X12002269 

Holoien, D. S., & Shelton, J. N. (2012). You deplete me: The cognitive costs of colorblindness on ethnic minorities. Journal 

of Experimental Social Psychology, 48(2), 562–565. https://doi.org/10.1016/j.jesp.2011.09.010 

Housel, T. H., & Harvey, V. L. (2010). The invisibility factor: Administrators and faculty reach out to first-generation 

college students (Illustrated Edition). Brown Walker Press. 

Hrabowski, F. A. (2011). Boosting minorities in science. Science, 331(6014), 125–125. https://doi.org/10.1126/

science.1202388 

Hsu, J. L., & Goldsmith, G. R. (2021). Instructor strategies to alleviate stress and anxiety among college and university 

STEM students. CBE—Life Sciences Education, 20(1), 1–13. https://doi.org/10.1187/cbe.20-08-0189 

Institute of Medicine. (2007). Rising above the gathering storm: energizing and employing America for a brighter 

economic future. National Academies Press. https://www.nap.edu/catalog/11463 

Ishitani, T. T., & McKitrick, S. A. (2010). After transfer: The engagement of community college students at a four-

year collegiate institution. Community College Journal of Research and Practice, 34(7), 576–594. https://doi.org/

10.1080/10668920701831522 

Jacobson, T., Delano, J., Krzykowski, L., Garafola, L., Nyman, M., & Barker-Flynn, H. (2017). Transfer student analysis 

REFERENCES  |  83

https://doi.org/10.1037/pspp0000075
https://doi.org/10.1111/j.1751-9004.2009.00207.x
https://doi.org/10.1111/j.1751-9004.2009.00207.x
https://doi.org/10.1187/cbe.18-05-0083
https://doi.org/10.1187/cbe.18-01-0011
https://doi.org/10.1187/cbe.18-06-0108
https://doi.org/10.1187/cbe.18-06-0108
https://files.eric.ed.gov/fulltext/ED473724.pdf
https://doi.org/10.1080/03610730802716413
https://doi.org/10.1080/03610730802716413
https://doi.org/10.1080/00220973.1965.11010875
https://doi.org/10.1017/S0140525X12002269
https://doi.org/10.1016/j.jesp.2011.09.010
https://doi.org/10.1126/science.1202388
https://doi.org/10.1126/science.1202388
https://doi.org/10.1187/cbe.20-08-0189
https://www.nap.edu/catalog/11463
https://doi.org/10.1080/10668920701831522
https://doi.org/10.1080/10668920701831522


and retention: A collaborative endeavor. Reference Services Review, 45(3), 421–439. https://doi.org/10.1108/

RSR-10-2016-0069 

Jacoby-Senghor, D. S., Sinclair, S., & Shelton, J. N. (2016). A lesson in bias: The relationship between implicit racial bias 

and performance in pedagogical contexts. Journal of Experimental Social Psychology, 63, 50–55. https://doi.org/

10.1016/j.jesp.2015.10.010 

Jamieson, J. P., Mendes, W. B., & Nock, M. K. (2013). Improving acute stress responses: The power of reappraisal. Current 

Directions in Psychological Science, 22(1), 51–56. https://doi.org/10.1177/0963721412461500 

Jencks, C., & Phillips, M. (Eds.). (1998). The Black-White test score gap. Brookings Inst. Press. 

https://www.brookings.edu/book/the-black-white-test-score-gap/ 

Jencks, C., Smith, M., Acland, H., Bane, M. J., Cohen, D., Gintis, H., Heyns, B., & Michelson, S. (1981). Inequality: 

A reassessment of the effect of family and schooling in America. Harper Colophon Books. 

https://eric.ed.gov/?id=ED077551 

Jenkins, D., & Fink, J. (2015). What we know about transfer (pp. 1–8). Columbia University, Teachers College, 

Community College Research Center. https://ccrc.tc.columbia.edu/publications/what-we-know-about-

transfer.html 

Johns, M., Schmader, T., & Martens, A. (2005). Knowing is half the battle: Teaching stereotype threat as a means 

of improving women’s math performance. Psychological Science, 16(3), 175–179. https://doi.org/10.1111/

j.0956-7976.2005.00799.x 

Johnson, I. R., Kopp, B. M., & Petty, R. E. (2018). Just say no! (and mean it): Meaningful negation as a tool to modify 

automatic racial attitudes. Group Processes & Intergroup Relations, 21(1), 88–110. https://doi.org/10.1177/

1368430216647189 

Johnson, S. E., Richeson, J. A., & Finkel, E. J. (2011). Middle class and marginal? Socioeconomic status, stigma, and 

self-regulation at an elite university. Journal of Personality and Social Psychology, 100(5), 838–852. https://doi.org/

10.1037/a0021956 

Jones, J., Schmitt, J., & Wilson, V. (2018). 50 years after the Kerner Commission (pp. 1–8). The Economic Policy Institute. 

https://www.epi.org/publication/50-years-after-the-kerner-commission/ 

Jordt, H., Eddy, S. L., Brazil, R., Lau, I., Mann, C., Brownell, S. E., King, K., & Freeman, S. (2017). Values affirmation 

intervention reduces achievement gap between underrepresented minority and white students in introductory 

biology classes. CBE—Life Sciences Education, 16(3), 1–10. https://doi.org/10.1187/cbe.16-12-0351 

Jury, M., Smelding, A., Stephens, N. M., Nelson, J. E., Aelenei, C., & Darnon, C. (2017). The experience of low SES 

students in higher education: Psychological barriers to success and interventions to reduce social class inequality. 

Journal of Social Issues, 73(1), 23–41. https://doi.org/10.1111/josi.12202 

Kalsner, L. (1991). Issues in college student retention. Higher Education Extension Service Review, 3(1), 3–10. 

https://eric.ed.gov/?id=ED350894 

Kao, G., & Thompson, J. S. (2003). Racial and ethnic stratification in educational achievement and attainment. Annual 

Review of Sociology, 29(1), 417–442. https://doi.org/10.1146/annurev.soc.29.010202.100019 

84  |  REFERENCES

https://doi.org/10.1108/RSR-10-2016-0069
https://doi.org/10.1108/RSR-10-2016-0069
https://doi.org/10.1016/j.jesp.2015.10.010
https://doi.org/10.1016/j.jesp.2015.10.010
https://doi.org/10.1177/0963721412461500
https://www.brookings.edu/book/the-black-white-test-score-gap/
https://eric.ed.gov/?id=ED077551
https://ccrc.tc.columbia.edu/publications/what-we-know-about-transfer.html
https://ccrc.tc.columbia.edu/publications/what-we-know-about-transfer.html
https://doi.org/10.1111/j.0956-7976.2005.00799.x
https://doi.org/10.1111/j.0956-7976.2005.00799.x
https://doi.org/10.1177/1368430216647189
https://doi.org/10.1177/1368430216647189
https://doi.org/10.1037/a0021956
https://doi.org/10.1037/a0021956
https://www.epi.org/publication/50-years-after-the-kerner-commission/
https://doi.org/10.1187/cbe.16-12-0351
https://doi.org/10.1111/josi.12202
https://eric.ed.gov/?id=ED350894
https://doi.org/10.1146/annurev.soc.29.010202.100019


Kao, G., Tienda, M., & Schneider, B. (1996). Racial and ethnic variation in educational achievement. Res. Sociol. Educ. 

Social., 11, 263–297. http://www.jstor.org/stable/30036974 

Kelly, S. (2009). The Black-White gap in mathematics course taking. Sociology of Education, 82(1), 47–69. 

https://doi.org/10.1177/003804070908200103 

Kelly, S., Rice, C., Wyatt, B., Ducking, J., & Denton, Z. (2015). Teacher immediacy and decreased student quantitative 

reasoning anxiety: The mediating effect of perception. Communication Education, 64(2), 171–186. https://doi.org/

10.1080/03634523.2015.1014383 

Kendi, I. X. (2019). How to be an antiracist (1st Edition). One World. https://www.ibramxkendi.com/how-to-be-an-

antiracist 

Killpack, T. L., & Melón, L. C. (2016). Toward inclusive stem classrooms: What personal role do faculty play? CBE—Life 

Sciences Education, 15(3), 1–9. https://doi.org/10.1187/cbe.16-01-0020 

Kimmerer, R. W. (2020). Braiding sweetgrass: Indigenous wisdom, scientific knowledge, and the teachings of plants. 

Milkweed Editions. https://milkweed.org/book/braiding-sweetgrass 

Kirwan Institute. (2018). Implicit bias module series. Kirwan Institute for the Study of Race and Ethnicity. 

http://kirwaninstitute.osu.edu/implicit-bias-training/ 

Knowles, E. D., Lowery, B. S., Hogan, C. M., & Chow, R. M. (2009). On the malleability of ideology: Motivated construals 

of color blindness. Journal of Personality and Social Psychology, 96(4), 857–869. https://doi.org/10.1037/a0013595 

Koch, C. J., & Kleinmann, M. (2002). A stitch in time saves nine: Behavioral decision-making explanations for time 

management problems. European Journal of Work and Organizational Psychology, 11(2), 199–217. https://doi.org/

10.1080/13594320244000120 

Kohli, R., & Solórzano, D. G. (2012). Teachers, please learn our names!: Racial microaggressions and the K-12 classroom. 

Race Ethnicity and Education, 15(4), 441–462. https://doi.org/10.1080/13613324.2012.674026 

Kolligian Jr., J., & Sternberg, R. J. (1991). Perceived fraudulence in young adults: Is there an “imposter syndrome”? Journal 

of Personality Assessment, 56(2), 308–326. https://doi.org/10.1207/s15327752jpa5602_10 

Kruger, L. J., Wandle, C., & Struzziero, J. (2007). Coping with the stress of high stakes testing. Journal of Applied School 

Psychology, 23(2), 109–128. https://doi.org/10.1300/J370v23n02_07 

Kruglanski, A. W. (2002). A theory of goal systems. In M. P. Zanna (Ed.), Advances in Experimental Social Psychology 

(Vol. 34, pp. 331–378). Academic Press. https://doi.org/10.1016/S0065-2601(02)80008-9 

Kuh, G. D. (2003). What we’re learning about student engagement from NSSE. Change: The Magazine of Higher 

Learning, 35(2), 24–32. https://doi.org/10.1080/00091380309604090 

Laanan, F. S. (2001). Transfer student adjustment. In Transfer Students: Trends and Issues (1st Edition, Vol. 114, pp. 

5–13). Jossey-Bass. https://doi.org/10.1002/cc.16 

Laanan, F. S., Starobin, S. S., & Eggleston, L. E. (2010). Adjustment of community college students at a four-year 

university: Role and relevance of transfer student capital for student retention. Journal of College Student Retention: 

Research, Theory & Practice, 12(2), 175–209. https://doi.org/10.2190/CS.12.2.d 

Lai, C. K., Marini, M., Lehr, S. A., Cerruti, C., Shin, J.-E. L., Joy-Gaba, J. A., Ho, A. K., Teachman, B. A., Wojcik, S. P., 

Koleva, S. P., Frazier, R. S., Heiphetz, L., Chen, E. E., Turner, R. N., Haidt, J., Kesebir, S., Hawkins, C. B., Schaefer, 

REFERENCES  |  85

http://www.jstor.org/stable/30036974
https://doi.org/10.1177/003804070908200103
https://doi.org/10.1080/03634523.2015.1014383
https://doi.org/10.1080/03634523.2015.1014383
https://www.ibramxkendi.com/how-to-be-an-antiracist
https://www.ibramxkendi.com/how-to-be-an-antiracist
https://doi.org/10.1187/cbe.16-01-0020
https://milkweed.org/book/braiding-sweetgrass
http://kirwaninstitute.osu.edu/implicit-bias-training/
https://doi.org/10.1037/a0013595
https://doi.org/10.1080/13594320244000120
https://doi.org/10.1080/13594320244000120
https://doi.org/10.1080/13613324.2012.674026
https://doi.org/10.1207/s15327752jpa5602_10
https://doi.org/10.1300/J370v23n02_07
https://doi.org/10.1016/S0065-2601(02)80008-9
https://doi.org/10.1080/00091380309604090
https://doi.org/10.1002/cc.16
https://doi.org/10.2190/CS.12.2.d


H. S., Rubichi, S., … Nosek, B. A. (2014). Reducing implicit racial preferences: A comparative investigation of 17 

interventions. Journal of Experimental Psychology: General, 143(4), 1765–1785. https://doi.org/10.1037/a0036260 

Lakin, J. M., & Elliott, D. C. (2016). STEMing the shock: Examining transfer shock and its impact on stem major 

and enrollment persistence. Journal of The First-Year Experience & Students in Transition, 28(2), 9–31. 

https://eric.ed.gov/?id=EJ1121486 

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping (1st Edition). Springer Publishing Company. 

Le, L. (2019). Unpacking the imposter syndrome and mental health as a person of color first generation college student 

within institutions of higher education. McNair Research Journal SJSU, 15, 1–14. https://doi.org/10.31979/

mrj.2019.1505 

LeFebvre, L., & Allen, M. (2014). Teacher immediacy and student learning: An examination of lecture/laboratory and 

self-contained course sections. Journal of the Scholarship of Teaching and Learning, 14(2), 29–45. https://doi.org/

10.14434/josotl.v14i2.4002 

Lewis, K. L., Stout, J. G., Pollock, S. J., Finkelstein, N. D., & Ito, T. A. (2016). Fitting in or opting out: A review of key 

social-psychological factors influencing a sense of belonging for women in physics. Physical Review Physics Education 

Research, 12(2), 1–10. https://doi.org/10.1103/PhysRevPhysEducRes.12.020110 

Logel, C., Iserman, E. C., Davies, P. G., Quinn, D. M., & Spencer, S. J. (2009). The perils of double consciousness: 

The role of thought suppression in stereotype threat. Journal of Experimental Social Psychology, 45(2), 299–312. 

https://doi.org/10.1016/j.jesp.2008.07.016 

Lorenzo, M., Crouch, C. H., & Mazur, E. (2006). Reducing the gender gap in the physics classroom. American Journal of 

Physics, 74(2), 118–122. https://doi.org/10.1119/1.2162549 

Majer, J. M. (2009). Self-efficacy and academic success among ethnically diverse first-generation community college 

students. Journal of Diversity in Higher Education, 2(4), 243–250. https://doi.org/10.1037/a0017852 

Mak, B. (2011). An exploration of speaking-in-class anxiety with Chinese ESL learners. System, 39(2), 202–214. 

https://doi.org/10.1016/j.system.2011.04.002 

Markus, H. R., Steele, C. M., & Steele, D. M. (2000). Colorblindness as a barrier to inclusion: Assimilation and 

nonimmigrant minorities. Daedalus: Journal of the American Academy of Arts and Sciences, 129(4), 233–259. 

https://www.amacad.org/sites/default/files/daedalus/downloads/Daedalus_Fa2000_The-End-of-Tolerance.pdf 

Martin, G. L. (2015). “Tightly wound rubber bands”: Exploring the college experiences of low-income, first-generation 

white students. Journal of Student Affairs Research and Practice, 52(3), 275–286. https://doi.org/10.1080/

19496591.2015.1035384 

Martinez, J. A., Sher, K. J., Krull, J. L., & Wood, P. K. (2009). Blue-collar scholars?: Mediators and moderators of 

university attrition in first-generation college students. Journal of College Student Development, 50(1), 87–103. 

https://doi.org/10.1353/csd.0.0053 

Matthews, G., & Clance, P. R. (1985). Treatment of the impostor phenomenon in psychotherapy clients. Psychotherapy 

Private Practice, 3(1), 71–81. https://doi.org/10.1300/J294v03n01_09 

May, K. E., & Elder, A. D. (2018). Efficient, helpful, or distracting? A literature review of media multitasking in relation 

86  |  REFERENCES

https://doi.org/10.1037/a0036260
https://eric.ed.gov/?id=EJ1121486
https://doi.org/10.31979/mrj.2019.1505
https://doi.org/10.31979/mrj.2019.1505
https://doi.org/10.14434/josotl.v14i2.4002
https://doi.org/10.14434/josotl.v14i2.4002
https://doi.org/10.1103/PhysRevPhysEducRes.12.020110
https://doi.org/10.1016/j.jesp.2008.07.016
https://doi.org/10.1119/1.2162549
https://doi.org/10.1037/a0017852
https://doi.org/10.1016/j.system.2011.04.002
https://www.amacad.org/sites/default/files/daedalus/downloads/Daedalus_Fa2000_The-End-of-Tolerance.pdf
https://doi.org/10.1080/19496591.2015.1035384
https://doi.org/10.1080/19496591.2015.1035384
https://doi.org/10.1353/csd.0.0053
https://doi.org/10.1300/J294v03n01_09


to academic performance. International Journal of Educational Technology in Higher Education, 15(1), 13. 

https://doi.org/10.1186/s41239-018-0096-z 

McClelland, D., Atkinson, J., Clark, R., & Lowell, E. (1953). The achievement motive. Appleton-Century-Crofts. 

https://psycnet.apa.org/record/1977-04762-000 

McGuire, S. P., & Belcheir, M. (2013). Transfer student characteristics matter. Journal of College Student Retention: 

Research, Theory & Practice, 15(1), 37–48. https://doi.org/10.2190/CS.15.1.c 

Meadows, L., Sekaquaptewa, D., Paretti, M., Pawley, A., Jordan, S., Chachra, D., & Minerick, A. (2015). Interactive panel: 

Improving the experiences of marginalized students on engineering design teams. 2015 ASEE Annual Conference 

and Exposition Proceedings, 1–23. https://doi.org/10.18260/p.24344 

Merolla, D. M., & Jackson, O. (2019). Structural racism as the fundamental cause of the academic achievement gap. 

Sociology Compass, 13(6), 1–13. https://doi.org/10.1111/soc4.12696 

Milkman, K. L., Akinola, M., & Chugh, D. (2014). What happens before? A field experiment exploring how pay and 

representation differentially shape bias on the pathway into organizations. Journal of Applied Psychology, 

Forthcoming, 1–73. https://doi.org/10.1037/apl0000022 

Miller, A. (2013). Institutional practices that facilitate bachelor’s degree completion for transfer students. New Directions 

for Higher Education, 2013(162), 39–50. https://doi.org/10.1002/he.20055 

Miller, J. D., & Kimmel, L. G. (2012). Pathways to a STEMM profession. Peabody Journal of Education, 87(1), 26–45. 

https://doi.org/10.1080/0161956X.2012.642274 

Miller, L. S. (1997). An American imperative: Accelerating minority educational advancement. Yale University Press. 

https://eric.ed.gov/?id=ED413387 

Miyake, A., Kost-Smith, L. E., Finkelstein, N. D., Pollock, S. J., Cohen, G. L., & Ito, T. A. (2010). Reducing the 

gender achievement gap in college science: A classroom study of values affirmation. Science, 330(6008), 1234–1237. 

https://doi.org/10.1126/science.1195996 

Mofatteh, M. (2020). Risk factors associated with stress, anxiety, and depression among university undergraduate students. 

AIMS Public Health, 8(1), 36–65. https://doi.org/10.3934/publichealth.2021004 

Muller, K., Feuer, E., Nyman, M., Sokolowski, K., & Rotella, L. (2017). Examining predictors of first year college student 

retention. The New York Journal of Student Affairs, 17(1), 3–14. https://commons.library.stonybrook.edu/nyjsa/

vol17/iss1/2 

Mulligan, G. M., Hastedt, S., & McCarroll, J. C. (2012). First-time kindergartners in 2010-11: First findings from the 

kindergarten rounds of the early childhood longitudinal study, kindergarten class of 2010-11 (ECLS-K:2011). (pp. 

1–23). U.S. Department of Education. https://nces.ed.gov/pubs2012/2012049.pdf 

NASEM. (2016). Barriers and opportunities for 2-year and 4-year STEM degrees: Systemic change to support students’ 

diverse pathways (S. Malcom & M. Feder, Eds.). National Academies Press. https://doi.org/10.17226/21739 

Naylor, R., Coates, H., & Kelly, P. (2016). From equity to excellence: Reforming Australia’s national framework to create 

new forms of success. In Student Equity in Australian Higher Education (1st Edition, pp. 257–274). Springer. 

https://doi.org/10.1007/978-981-10-0315-8 

REFERENCES  |  87

https://doi.org/10.1186/s41239-018-0096-z
https://psycnet.apa.org/record/1977-04762-000
https://doi.org/10.2190/CS.15.1.c
https://doi.org/10.18260/p.24344
https://doi.org/10.1111/soc4.12696
https://doi.org/10.1037/apl0000022
https://doi.org/10.1002/he.20055
https://doi.org/10.1080/0161956X.2012.642274
https://eric.ed.gov/?id=ED413387
https://doi.org/10.1126/science.1195996
https://doi.org/10.3934/publichealth.2021004
https://commons.library.stonybrook.edu/nyjsa/vol17/iss1/2
https://commons.library.stonybrook.edu/nyjsa/vol17/iss1/2
https://nces.ed.gov/pubs2012/2012049.pdf
https://doi.org/10.17226/21739
https://doi.org/10.1007/978-981-10-0315-8


NCES. (2021). High school persistence and completion-status dropout rates. National Center for Education Statistics. 

https://nces.ed.gov/programs/coe/indicator/coj 

NCSES. (2021). Women, minorities, and persons with disabilities in science and engineering report (pp. 1–62). National 

Center for Science and Engineering Statistics. https://ncses.nsf.gov/pubs/nsf21321 

Neumann, D. L., Hood, M., & Neumann, M. M. (2009). Statistics? You must be joking: The application and evaluation 

of humor when teaching statistics. Journal of Statistics Education, 17(2), 13. https://doi.org/10.1080/

10691898.2009.11889525 

Nguyen, T.-H., & Nguyen, B. M. D. (2018). Is the “first-generation student” term useful for understanding inequality? 

The role of intersectionality in illuminating the implications of an accepted—yet unchallenged—term. Review of 

Research in Education, 42(1), 146–176. https://doi.org/10.3102/0091732X18759280 

Nichols, S., & Stahl, G. (2019). Intersectionality in higher education research: A systematic literature review. Higher 

Education Research & Development, 38(6), 1255–1268. https://doi.org/10.1080/07294360.2019.1638348 

Nord, C., Roey, S., Perkins, R., Lyons, M., & Lemanski, N. (2011). The nation’s report card. America’s high school 

graduates: Results of the 2009 NAEP high school transcript survey. Natl. Cent. Educ. Stat. http://nces.ed.gov/

nationsreportcard/pdf/studies/2011462.pdf 

NSB. (2014). Science and engineering indicators. National Center for Science and Engineering Statistics. 

http://www.nsf.gov/statistics/seind14/ 

NSF. (2017). Demographic attributes of S&E degree recipients. Higher Education in Science and Engineering. 

https://ncses.nsf.gov/pubs/nsb20197/demographic-attributes-of-s-e-degree-recipients 

NSF. (2019). Participation of demographic groups in stem. The STEM Labor Force of Today: Scientists, Engineers, and 

Skilled Technical Workers. https://ncses.nsf.gov/pubs/nsb20212/participation-of-demographic-groups-in-stem 

Oakes, J. (1990). Multiplying inequalities: The effects of race, social class, and tracking on opportunities to learn 

mathematics and science. RAND Corp. https://www.rand.org/pubs/reports/R3928.html 

OECD. (2019). PISA 2018 results (Volume III): What school life means for students’ lives. OECD Publishing. 

https://doi.org/10.1787/acd78851-en 

Osueke, B., Mekonnen, B., & Stanton, J. D. (2018). How undergraduate science students use learning objectives to study. 

Journal of Microbiology & Biology Education, 19(2), 1–8. https://doi.org/10.1128/jmbe.v19i2.1510 

Packard, B. W.-L., & Jeffers, K. C. (2013). Advising and progress in the community college stem transfer pathway. 

NACADA Journal, 33(2), 65–76. https://doi.org/10.12930/NACADA-13-015 

Park, D., Ramirez, G., & Beilock, S. L. (2014). The role of expressive writing in math anxiety. Journal of Experimental 

Psychology: Applied, 20(2), 103–111. https://doi.org/10.1037/xap0000013 

Pascarella, E. T., Pierson, C. T., Wolniak, G. C., & Terenzini, P. T. (2004). First-generation college students: Additional 

evidence on college experiences and outcomes. The Journal of Higher Education, 75(3), 249–284. https://doi.org/

10.1080/00221546.2004.11772256 

Peteet, B. J., Montgomery, L., & Weekes, J. C. (2015). Predictors of imposter phenomenon among talented ethnic 

minority undergraduate students. The Journal of Negro Education, 84(2), 175. https://doi.org/10.7709/

jnegroeducation.84.2.0175 

88  |  REFERENCES

https://nces.ed.gov/programs/coe/indicator/coj
https://ncses.nsf.gov/pubs/nsf21321
https://doi.org/10.1080/10691898.2009.11889525
https://doi.org/10.1080/10691898.2009.11889525
https://doi.org/10.3102/0091732X18759280
https://doi.org/10.1080/07294360.2019.1638348
http://nces.ed.gov/nationsreportcard/pdf/studies/2011462.pdf
http://nces.ed.gov/nationsreportcard/pdf/studies/2011462.pdf
http://www.nsf.gov/statistics/seind14/
https://ncses.nsf.gov/pubs/nsb20197/demographic-attributes-of-s-e-degree-recipients
https://ncses.nsf.gov/pubs/nsb20212/participation-of-demographic-groups-in-stem
https://www.rand.org/pubs/reports/R3928.html
https://doi.org/10.1787/acd78851-en
https://doi.org/10.1128/jmbe.v19i2.1510
https://doi.org/10.12930/NACADA-13-015
https://doi.org/10.1037/xap0000013
https://doi.org/10.1080/00221546.2004.11772256
https://doi.org/10.1080/00221546.2004.11772256
https://doi.org/10.7709/jnegroeducation.84.2.0175
https://doi.org/10.7709/jnegroeducation.84.2.0175


Pettigrew, T. F. (1997). Generalized intergroup contact effects on prejudice. Personality and Social Psychology Bulletin, 

23(2), 173–185. https://doi.org/10.1177/0146167297232006 

Phinney, J. S., & Haas, K. (2003). The process of coping among ethnic minority first-generation college freshmen: 

A narrative approach. The Journal of Social Psychology, 143(6), 707–726. https://doi.org/10.1080/

00224540309600426 

Pike, G. R., & Kuh, G. D. (2021). First- and second-generation college students: A comparison of their engagement 

and intellectual development. The Journal of Higher Education, 76(3), 276–300. http://dx.doi.org/10.1353/

jhe.2005.0021 

Plaut, V. C., Garnett, F. G., Buffardi, L. E., & Sanchez-Burks, J. (2011). “What about me?” Perceptions of exclusion 

and Whites’ reactions to multiculturalism. Journal of Personality and Social Psychology, 101(2), 337–353. 

https://doi.org/10.1037/a0022832 

Plaut, V. C., Thomas, K. M., & Goren, M. J. (2009). Is multiculturalism or color blindness better for minorities? 

Psychological Science, 20(4), 444–446. https://doi.org/10.1111/j.1467-9280.2009.02318.x 

Plaut, V. C., Thomas, K. M., & Goren, M. J. (2009). Is multiculturalism or color blindness better for minorities? 

Psychological Science, 20(4), 444–446. https://doi.org/10.1111/j.1467-9280.2009.02318.x 

Powell, C., Demetriou, C., & Fisher, A. (2013). Micro-affirmations in academic advising: Small acts, big impact. Mentor: 

An Academic Advising Journal, 279(11), 2022–2035. https://www.doi.org/10.26209/MJ1561286 

Powers, M. D. (2015). Growth mindset intervention at the community college level: A multiple methods examination of 

the effects on faculty and students [UCLA]. https://escholarship.org/uc/item/48575763 

Purdie-Vaughns, V., Steele, C. M., Davies, P. G., Ditlmann, R., & Crosby, J. R. (2008). Social identity contingencies: How 

diversity cues signal threat or safety for African Americans in mainstream institutions. Journal of Personality and 

Social Psychology, 94(4), 615–630. https://doi.org/10.1037/0022-3514.94.4.615 

Putwain, D. (2008). Do examinations stakes moderate the test anxiety–examination performance relationship? 

Educational Psychology, 28(2), 109–118. https://doi.org/10.1080/01443410701452264 

Ramirez, G., & Beilock, S. L. (2011). Writing about testing worries boosts exam performance in the classroom. Science, 

331(6014), 211–213. https://doi.org/10.1126/science.1199427 

Ramos-Sánchez, L., & Nichols, L. (2007). Self‐efficacy of first‐generation and non‐first‐generation college students: The 

relationship with academic performance and college adjustment. Journal of College Counseling, 10, 6–18. 

https://doi.org/10.1002/j.2161-1882.2007.tb00002.x 

Ratcliff, N. J., Costner, R. H., Carrol, K. L., Jones, C. R., Sheehan, H. C., & Hunt, G. H. (2016). Causes of and 

solutions to the achievement gap: Teachers’ perceptions. The Teacher Educators’ Journal, 9, 97–111. 

https://eric.ed.gov/?id=EJ1095644 

Reinholz, D. L., Stone-Johnstone, A., White, I., Sianez, L. M., & Shah, N. (2020). A pandemic crash course: Learning to 

teach equitably in synchronous online classes. CBE—Life Sciences Education, 19(4), 1–13. https://doi.org/10.1187/

cbe.20-06-0126 

Reyes, M.-E. (2011). Unique challenges for women of color in stem transferring from community colleges to universities. 

Harvard Educational Review, 81(2), 241–263. https://doi.org/10.17763/haer.81.2.324m5t1535026g76 

REFERENCES  |  89

https://doi.org/10.1177/0146167297232006
https://doi.org/10.1080/00224540309600426
https://doi.org/10.1080/00224540309600426
http://dx.doi.org/10.1353/jhe.2005.0021
http://dx.doi.org/10.1353/jhe.2005.0021
https://doi.org/10.1037/a0022832
https://doi.org/10.1111/j.1467-9280.2009.02318.x
https://doi.org/10.1111/j.1467-9280.2009.02318.x
https://www.doi.org/10.26209/MJ1561286
https://escholarship.org/uc/item/48575763
https://doi.org/10.1037/0022-3514.94.4.615
https://doi.org/10.1080/01443410701452264
https://doi.org/10.1126/science.1199427
https://doi.org/10.1002/j.2161-1882.2007.tb00002.x
https://eric.ed.gov/?id=EJ1095644
https://doi.org/10.1187/cbe.20-06-0126
https://doi.org/10.1187/cbe.20-06-0126
https://doi.org/10.17763/haer.81.2.324m5t1535026g76


Riegle-Crumb, C., & Grodsky, E. (2010). Racial-ethnic differences at the intersection of math course-taking and 

achievement. Sociology of Education, 83(3), 248–270. https://doi.org/10.1177/0038040710375689 

Riegle-Crumb, C., & King, B. (2010). Questioning a white male advantage in stem: Examining disparities in college 

major by gender and race/ethnicity. Educational Researcher, 39(9), 656–664. https://doi.org/10.3102/

0013189X10391657 

Riegle-Crumb, C., Moore, C., & Ramos-Wada, A. (2011). Who wants to have a career in science or math? Exploring 

adolescents’ future aspirations by gender and race/ethnicity. Science Education, 95(3), 458–476. https://doi.org/

10.1002/sce.20431 

Robbins, S. B., Lauver, K., Le, H., Davis, D., Langley, R., & Carlstrom, A. (2004). Do psychosocial and study skill 

factors predict college outcomes? A meta-analysis. Psychological Bulletin, 130(2), 261–288. https://doi.org/10.1037/

0033-2909.130.2.261 

Rodriguez, F., Rivas, M. J., Matsumura, L. H., Warschauer, M., & Sato, B. K. (2018). How do students study in STEM 

courses? Findings from a light-touch intervention and its relevance for underrepresented students. PLOS ONE, 

13(7), 1–20. https://doi.org/10.1371/journal.pone.0200767 

Rosales, J., & Walker, T. (2021). The racist beginnings of standardized testing. National Education Association (NEA). 

https://www.nea.org/advocating-for-change/new-from-nea/racist-beginnings-standardized-testing 

Ross, T. (2012). Higher education: Gaps in access and persistence study (p. 329). Natl. Cent. Educ. Stat. 

https://nces.ed.gov/pubs2012/2012046.pdf 

Rowe, M. (2008). Micro-affirmations & micro-inequities. Journal of the International Ombudsman Association, 1(1), 

1–9.  https://mitsloan.mit.edu/shared/ods/documents?PublicationDocumentID=5404 

RTI International. (2019). First-generation college students: Demographic characteristics and postsecondary enrollment. 

NASPA. https://firstgen.naspa.org/files/dmfile/FactSheet-01.pdf 

Rumberger, R. (1982). Recent high school and college experiences of youth: Variations by race, sex, and social class. Youth 

Soc., 13(4), 449–470. https://doi.org/10.1177/0044118X82013004004 

Rydell, R. J., & Boucher, K. L. (2010). Capitalizing on multiple social identities to prevent stereotype threat: The 

moderating role of self-esteem. Personality and Social Psychology Bulletin, 36(2), 239–250. https://doi.org/10.1177/

0146167209355062 

Rydell, R. J., Van Loo, K. J., & Boucher, K. L. (2014). Stereotype threat and executive functions: Which functions mediate 

different threat-related outcomes? Personality and Social Psychology Bulletin, 40(3), 377–390. https://doi.org/

10.1177/0146167213513475 

Salehi, S., Berk, S. A., Brunelli, R., Cotner, S., Creech, C., Drake, A. G., Fagbodun, S., Hall, C., Hebert, S., Hewlett, 

J., James, A. C., Shuster, M., St. Juliana, J. R., Stovall, D. B., Whittington, R., Zhong, M., & Ballen, C. J. (2021). 

Context matters: Social psychological factors that underlie academic performance across seven institutions. 

CBE—Life Sciences Education, 20(4), 1–12. https://doi.org/10.1187/cbe.21-01-0012 

Sanchez, I. M. (2000). Motivating and maximizing learning in minority classrooms. New Directions for Community 

Colleges, 2000(112), 35–44. https://doi.org/10.1002/cc.11203 

Sansing-Helton, B., Coover, G., & Benton, C. E. (2021). Increasing STEM transfer readiness among underrepresented 

90  |  REFERENCES

https://doi.org/10.1177/0038040710375689
https://doi.org/10.3102/0013189X10391657
https://doi.org/10.3102/0013189X10391657
https://doi.org/10.1002/sce.20431
https://doi.org/10.1002/sce.20431
https://doi.org/10.1037/0033-2909.130.2.261
https://doi.org/10.1037/0033-2909.130.2.261
https://doi.org/10.1371/journal.pone.0200767
https://www.nea.org/advocating-for-change/new-from-nea/racist-beginnings-standardized-testing
https://nces.ed.gov/pubs2012/2012046.pdf
https://mitsloan.mit.edu/shared/ods/documents?PublicationDocumentID=5404
https://firstgen.naspa.org/files/dmfile/FactSheet-01.pdf
https://doi.org/10.1177/0044118X82013004004
https://doi.org/10.1177/0146167209355062
https://doi.org/10.1177/0146167209355062
https://doi.org/10.1177/0146167213513475
https://doi.org/10.1177/0146167213513475
https://doi.org/10.1187/cbe.21-01-0012
https://doi.org/10.1002/cc.11203


minoritized two-year college students: Examining course-taking patterns, experiences, and interventions. Frontiers in 

Education, 6, 667091. https://doi.org/10.3389/feduc.2021.667091 

Schinske, J. N., Perkins, H., Snyder, A., & Wyer, M. (2016). Scientist spotlight homework assignments shift students’ 

stereotypes of scientists and enhance science identity in a diverse introductory science class. CBE—Life Sciences 

Education, 15(3), 1–18. https://doi.org/10.1187/cbe.16-01-0002 

Schippers, M. C., Scheepers, A. W. A., & Peterson, J. B. (2015). A scalable goal-setting intervention closes both the 

gender and ethnic minority achievement gap. Palgrave Communications, 1(1), 1–12. https://doi.org/10.1057/

palcomms.2015.14 

Schmader, T., & Johns, M. (2003). Converging evidence that stereotype threat reduces working memory capacity. Journal 

of Personality and Social Psychology, 85(3), 440–452. https://doi.org/10.1037/0022-3514.85.3.440 

Schmader, T., Johns, M., & Barquissau, M. (2004). The costs of accepting gender differences: The role of stereotype 

endorsement in women’s experience in the math domain. Sex Roles, 50(11/12), 835–850. https://doi.org/10.1023/

B:SERS.0000029101.74557.a0 

Schneider, B., Swanson, C. B., & Riegle-Crumb, C. (1998). Opportunities for learning: Course sequences and positional 

advantages. Social Psychology of Education, 2(1), 25–53. https://doi.org/10.1023/A:1009601517753 

Sebesta, A. J., & Bray Speth, E. (2017). How should I study for the exam? Self-regulated learning strategies and achievement 

in introductory biology. CBE—Life Sciences Education, 16(2), 1-12. https://doi.org/10.1187/cbe.16-09-0269 

Seidel, S. B., Reggi, A. L., Schinske, J. N., Burrus, L. W., & Tanner, K. D. (2015). Beyond the biology: A systematic 

investigation of noncontent instructor talk in an introductory biology course. CBE—Life Sciences Education, 14(4), 

1-14. https://doi.org/10.1187/cbe.15-03-0049 

Seymour, E., & Hewitt, N. M. (1994). Talking about leaving: Factors contributing to high attrition rates among science, 

mathematics & engineering undergraduate majors. Ethnography and Assessment Research, Bureau of Sociological 

Research, University of Colorado. 

Seymour, E., & Hewitt, N. M. (2000). Talking about leaving: Why undergraduates leave the sciences (1st Edition). 

Westview Press. 

Shankar, V., & Cokley, K. (2021). Hidden brain: The psychology of self-doubt [Interview]. https://hiddenbrain.org/

podcast/the-psychology-of-self-

doubt/#:~:text=Psychologist%20Kevin%20Cokley%20studies%20the,at%20support.hiddenbrain.org 

Shaw, S. T., Spink, K., & Chin-Newman, C. (2019). “Do I really belong here?”: The stigma of being a community college 

transfer student at a four-year university. Community College Journal of Research and Practice, 43(9), 657–660. 

https://doi.org/10.1080/10668926.2018.1528907 

Shelton, C. (2011). Helping first-generation college students succeed. Journal of Psychological Issues in Organizational 

Culture, 1(4), 63–75. https://doi.org/10.1002/jpoc.20041 

Sherman, D. K., & Cohen, G. L. (2006). The psychology of self‐defense: Self‐affirmation theory. in advances in 

experimental social psychology (Vol. 38, pp. 183–242). Elsevier. https://doi.org/10.1016/S0065-2601(06)38004-5 

Sisk, V. F., Burgoyne, A. P., Sun, J., Butler, J. L., & Macnamara, B. N. (2018). To what extent and under which 

REFERENCES  |  91

https://doi.org/10.3389/feduc.2021.667091
https://doi.org/10.1187/cbe.16-01-0002
https://doi.org/10.1057/palcomms.2015.14
https://doi.org/10.1057/palcomms.2015.14
https://doi.org/10.1037/0022-3514.85.3.440
https://doi.org/10.1023/B:SERS.0000029101.74557.a0
https://doi.org/10.1023/B:SERS.0000029101.74557.a0
https://doi.org/10.1023/A:1009601517753
https://doi.org/10.1187/cbe.16-09-0269
https://doi.org/10.1187/cbe.15-03-0049
https://hiddenbrain.org/podcast/the-psychology-of-self-doubt/#:~:text=Psychologist%20Kevin%20Cokley%20studies%20the,at%20support.hiddenbrain.org
https://hiddenbrain.org/podcast/the-psychology-of-self-doubt/#:~:text=Psychologist%20Kevin%20Cokley%20studies%20the,at%20support.hiddenbrain.org
https://hiddenbrain.org/podcast/the-psychology-of-self-doubt/#:~:text=Psychologist%20Kevin%20Cokley%20studies%20the,at%20support.hiddenbrain.org
https://doi.org/10.1080/10668926.2018.1528907
https://doi.org/10.1002/jpoc.20041
https://doi.org/10.1016/S0065-2601(06)38004-5


circumstances are growth mind-sets important to academic achievement? Two meta-analyses. Psychological Science, 

29(4), 549–571. https://doi.org/10.1177/0956797617739704 

Snibbe, A. C., & Markus, H. R. (2005). You can’t always get what you want: Educational attainment, agency, and choice. 

Journal of Personality and Social Psychology, 88(4), 703–720. https://doi.org/10.1037/0022-3514.88.4.703 

Soria, K. M., Laumer, N. L., Morrow, D. J., & Marttinen, G. (2017). Strengths-based advising approaches: Benefits for 

first-year undergraduates. NACADA Journal, 37(2), 55–65. https://doi.org/10.12930/NACADA-16-010 

Staats, C., Capatosto, K., Tenney, L., & Mamo, S. (2017). State of the science: Implicit bias review (pp. 5–88). Kirwan 

Institute. http://kirwaninstitute.osu.edu/implicit-bias-training/resources/2017-implicit-bias-review.pdf 

Stebleton, M. J., Soria, K. M., & Huesman, R. L. (2014). First-generation students’ sense of belonging, mental health, and 

use of counseling services at public research universities. Journal of College Counseling, 17(1), 6–20. https://doi.org/

10.1002/j.2161-1882.2014.00044.x 

Steele-Johnson, D., & Kalinoski, Z. T. (2014). Error framing effects on performance: Cognitive, motivational, and affective 

pathways. Journal of Psychology, 148(1), 93–111. https://doi.org/10.1080/00223980.2012.748581 

Steele, C. M. (1997). How stereotypes shape intellectual identity and performance. American Psychologist, 52(6), 

613–629. https://doi.org/10.1037/0003-066X.52.6.613 

Steele, C. M., & Aronson, J. (1995). Stereotype threat and the intellectual test performance of African Americans. Journal 

of Personality and Social Psychology, 69(5), 797–811. https://doi.org/10.1037//0022-3514.69.5.797 

Steele, C. M., Spencer, S. J., & Aronson, J. (2002). Contending with group image: The psychology of stereotype and 

social identity threat. Advances in Experimental Social Psychology, 34, 379–440. https://doi.org/10.1016/

S0065-2601(02)80009-0 

Stephens, N. M., Hamedani, M. G., & Destin, M. (2014). Closing the social-class achievement gap: A difference-education 

intervention improves first-generation students’ academic performance and all students’ college transition. 

Psychological Science, 25(4), 943–953. https://doi.org/10.1177/0956797613518349 

Stephens, N. M., Townsend, S. S. M., Markus, H. R., & Phillips, L. T. (2012). A cultural mismatch: Independent cultural 

norms produce greater increases in cortisol and more negative emotions among first-generation college students. 

Journal of Experimental Social Psychology, 48(6), 1389–1393. https://doi.org/10.1016/j.jesp.2012.07.008 

Stevens, F. G., Plaut, V. C., & Sanchez-Burks, J. (2008). Unlocking the benefits of diversity: all-inclusive multiculturalism 

and positive organizational change. The Journal of Applied Behavioral Science, 44(1), 116–133. https://doi.org/

10.1177/0021886308314460 

Stinebrickner, R., & Steinebrickner, T. (2014). Academic performance and college dropout: Using longitudinal 

expectations data to estimate a learning model. Journal of Labor Economics, 32(3), 601–644. https://doi.org/

10.1086/675308 

Stoddard, E., & Pfeifer, G. (2018). Working towards more equitable team dynamics: Mapping student assets to minimize 

stereotyping and task assignment bias. ASEE Conference: 2018 CoNECD – The Collaborative Network for 

Engineering and Computing Diversity Conference. https://digital.wpi.edu/pdfviewer/0c483n29p 

Sue, D. W. (2010). Microaggressions in everyday life: Race, gender, and sexual orientation (1st ed.). John Wiley & Sons. 

http://dx.doi.org/10.1177/0361684311401818 

92  |  REFERENCES

https://doi.org/10.1177/0956797617739704
https://doi.org/10.1037/0022-3514.88.4.703
https://doi.org/10.12930/NACADA-16-010
http://kirwaninstitute.osu.edu/implicit-bias-training/resources/2017-implicit-bias-review.pdf
https://doi.org/10.1002/j.2161-1882.2014.00044.x
https://doi.org/10.1002/j.2161-1882.2014.00044.x
https://doi.org/10.1080/00223980.2012.748581
https://doi.org/10.1037/0003-066X.52.6.613
https://doi.org/10.1037//0022-3514.69.5.797
https://doi.org/10.1016/S0065-2601(02)80009-0
https://doi.org/10.1016/S0065-2601(02)80009-0
https://doi.org/10.1177/0956797613518349
https://doi.org/10.1016/j.jesp.2012.07.008
https://doi.org/10.1177/0021886308314460
https://doi.org/10.1177/0021886308314460
https://doi.org/10.1086/675308
https://doi.org/10.1086/675308
https://digital.wpi.edu/pdfviewer/0c483n29p
http://dx.doi.org/10.1177/0361684311401818


Tanner, K. D. (2013). Structure matters: Twenty-one teaching strategies to promote student engagement and cultivate 

classroom equity. CBE—Life Sciences Education, 12(3), 322–331. https://doi.org/10.1187/cbe.13-06-0115 

Tenenbaum, H. R., & Ruck, M. D. (2007). Are teachers’ expectations different for racial minority than for European 

American students? A meta-analysis. Journal of Educational Psychology, 99(2), 253–273. https://doi.org/10.1037/

0022-0663.99.2.253 

Terenzini, P. T., Springer, L., Yaeger, P. M., Pascarella, E. T., & Nora, A. (1996). First-generation college students: 

Characteristics, experiences, and cognitive development. Research in Higher Education, 37(1), 1–22. https://doi.org/

10.1007/BF01680039 

Terris, B. (2009). Transfer students are less likely to take part in “high impact” activities. Chronicle of Higher Education, 

56(12), A19–A20. 

Theobald, E. J., Hill, M. J., Tran, E., Agrawal, S., Arroyo, E. N., Behling, S., Chambwe, N., Cintrón, D. L., Cooper, J. 

D., Dunster, G., Grummer, J. A., Hennessey, K., Hsiao, J., Iranon, N., Jones, L., Jordt, H., Keller, M., Lacey, M. 

E., Littlefield, C. E., … Freeman, S. (2020). Active learning narrows achievement gaps for underrepresented students 

in undergraduate science, technology, engineering, and math. Proceedings of the National Academy of Sciences, 

117(12), 6476–6483. https://doi.org/10.1073/pnas.1916903117 

Thoman, D. B., Brown, E. R., Mason, A. Z., Harmsen, A. G., & Smith, J. L. (2015). The role of altruistic values 

in motivating underrepresented minority students for biomedicine. BioScience, 65(2), 183–188. https://doi.org/

10.1093/biosci/biu199 

Thomas, D. T., Walsh, E. T., Torr, B. M., Alvarez, A. S., & Malagon, M. C. (2021). Incorporating high-impact practices 

for retention: A learning community model for transfer students. Journal of College Student Retention: Research, 

Theory & Practice, 23(2), 243–263. https://doi.org/10.1177/1521025118813618 

Tinto, V. (1993). Leaving college: Rethinking the causes and cures of student attrition (2nd Edition). Univ. Chicago Press. 

https://press.uchicago.edu/ucp/books/book/chicago/L/bo3630345.html 

Tomanek, D., & Montplaisir, L. (2004). Students’ studying and approaches to learning in introductory biology. Cell 

Biology Education, 3(4), 253–262. https://doi.org/10.1187/cbe.04-06-0041 

Townsend, B. K. (2008). “Feeling like a freshman again”: The transfer student transition. New Directions for Higher 

Education, 2008(144), 69–77. https://doi.org/10.1002/he.327 

Trujillo, C. M., Anderson, T. R., & Pelaez, N. J. (2016). Exploring the MACH model’s potential as a metacognitive tool to 

help undergraduate students monitor their explanations of biological mechanisms. CBE—Life Sciences Education, 

15(2), 1–16. https://doi.org/10.1187/cbe.15-03-0051 

Turner, R. N., & Crisp, R. J. (2010). Imagining intergroup contact reduces implicit prejudice. British Journal of Social 

Psychology, 49(1), 129–142. https://doi.org/10.1348/014466609X419901 

US Census Bureau. (2019). ACS 1-Year Estimates for Educational Attainment (S1501). https://data.census.gov/cedsci/

table?q=Bachelor%27s%20degree&tid=ACSST1Y2019.S1501 

Van Nunspeet, F., Ellemers, N., & Derks, B. (2015). Reducing implicit bias: How moral motivation helps people refrain 

from making “automatic” prejudiced associations. Translational Issues in Psychological Science, 1(4), 382–391. 

https://doi.org/10.1037/tps0000044 

REFERENCES  |  93

https://doi.org/10.1187/cbe.13-06-0115
https://doi.org/10.1037/0022-0663.99.2.253
https://doi.org/10.1037/0022-0663.99.2.253
https://doi.org/10.1007/BF01680039
https://doi.org/10.1007/BF01680039
https://doi.org/10.1073/pnas.1916903117
https://doi.org/10.1093/biosci/biu199
https://doi.org/10.1093/biosci/biu199
https://doi.org/10.1177/1521025118813618
https://press.uchicago.edu/ucp/books/book/chicago/L/bo3630345.html
https://doi.org/10.1187/cbe.04-06-0041
https://doi.org/10.1002/he.327
https://doi.org/10.1187/cbe.15-03-0051
https://doi.org/10.1348/014466609X419901
https://data.census.gov/cedsci/table?q=Bachelor%27s%20degree&tid=ACSST1Y2019.S1501
https://data.census.gov/cedsci/table?q=Bachelor%27s%20degree&tid=ACSST1Y2019.S1501
https://doi.org/10.1037/tps0000044


Walck-Shannon, E. M., Cahill, M. J., McDaniel, M. A., & Frey, R. F. (2019). Participation in voluntary re-quizzing 

is predictive of increased performance on cumulative assessments in introductory biology. CBE—Life Sciences 

Education, 18(2), 1–13. https://doi.org/10.1187/cbe.18-08-0163 

Walck-Shannon, E. M., Rowell, S. F., & Frey, R. F. (2021). To what extent do study habits relate to performance? 

CBE—Life Sciences Education, 20(1), 1–14. https://doi.org/10.1187/cbe.20-05-0091 

Walpole, M. (2003). Socioeconomic status and college: How SES affects college experiences and outcomes. The Review of 

Higher Education, 27(1), 45–73. https://doi.org/10.1353/rhe.2003.0044 

Walton, G. M., & Cohen, G. L. (2007). A question of belonging: Race, social fit, and achievement. Journal of Personality 

and Social Psychology, 92(1), 82–96. https://doi.org/10.1037/0022-3514.92.1.82 

Walton, G. M., & Cohen, G. L. (2011). A brief social-belonging intervention improves academic and health outcomes of 

minority students. Science, 331(6023), 1447–1451. https://doi.org/10.1126/science.1198364 

Walton, G. M., Cohen, G. L., Cwir, D., & Spencer, S. J. (2012). Mere belonging: The power of social connections. Journal 

of Personality and Social Psychology, 102(3), 513–532. https://doi.org/10.1037/a0025731 

Walton, G. M., & Spencer, S. J. (2009). Latent ability: Grades and test scores systematically underestimate the intellectual 

ability of negatively stereotyped students. Psychological Science, 20(9), 1132–1139. https://doi.org/10.1111/

j.1467-9280.2009.02417.x 

Wamsley, L. (2021). CDC director declares racism a “serious public health threat.” NPR. https://www.npr.org/2021/04/

08/985524494/cdc-director-declares-racism-a-serious-public-health-threat 

Wang, X. (2013). Why students choose stem majors: Motivation, high school learning, and postsecondary context of 

support. American Educational Research Journal, 50(5), 1081–1121. https://doi.org/10.3102/0002831213488622 

Waugh, A. H., & Andrews, T. C. (2020). Diving into the details: Constructing a framework of random call components. 

CBE—Life Sciences Education, 19(2), 1–17. https://doi.org/10.1187/cbe.19-07-0130 

Williams, T. L. (2020). “Underrepresented minority” considered harmful, racist language. Communications of the ACM. 

https://cacm.acm.org/blogs/blog-cacm/245710-underrepresented-minority-considered-harmful-racist-language/

fulltext 

Wilson, D., Jones, D., Bocell, F., Crawford, J., Kim, M. J., Veilleux, N., Floyd-Smith, T., Bates, R., & Plett, M. (2015). 

Belonging and academic engagement among undergraduate stem students: A multi-institutional study. Research in 

Higher Education, 56(7), 750–776. https://doi.org/10.1007/s11162-015-9367-x 

Wilson, J. H., Ryan, R. G., & Pugh, J. L. (2010). Professor–student rapport scale predicts student outcomes. Teaching of 

Psychology, 37(4), 246–251. https://doi.org/10.1080/00986283.2010.510976 

Wilson, T. D., & Linville, P. W. (1982). Improving the academic performance of college freshman: Attribution therapy 

revisited. Journal of Personality and Social Psychology, 42(2), 367–376. https://www.doi.org/10.1037/

0022-3514.42.2.367 

Wilson, T. D., & Linville, P. W. (1985). Improving the performance of college freshmen with attributional techniques. 

Personality and Social Psychology, 49(1), 287–293. https://www.doi.org/10.1037/0022-3514.49.1.287 

Wolfe, J., Powell, B., Schlisserman, S., & Kirshon, A. (2016). Teamwork in engineering undergraduate classes: What 

94  |  REFERENCES

https://doi.org/10.1187/cbe.18-08-0163
https://doi.org/10.1187/cbe.20-05-0091
https://doi.org/10.1353/rhe.2003.0044
https://doi.org/10.1037/0022-3514.92.1.82
https://doi.org/10.1126/science.1198364
https://doi.org/10.1037/a0025731
https://doi.org/10.1111/j.1467-9280.2009.02417.x
https://doi.org/10.1111/j.1467-9280.2009.02417.x
https://www.npr.org/2021/04/08/985524494/cdc-director-declares-racism-a-serious-public-health-threat
https://www.npr.org/2021/04/08/985524494/cdc-director-declares-racism-a-serious-public-health-threat
https://doi.org/10.3102/0002831213488622
https://doi.org/10.1187/cbe.19-07-0130
https://cacm.acm.org/blogs/blog-cacm/245710-underrepresented-minority-considered-harmful-racist-language/fulltext
https://cacm.acm.org/blogs/blog-cacm/245710-underrepresented-minority-considered-harmful-racist-language/fulltext
https://doi.org/10.1007/s11162-015-9367-x
https://doi.org/10.1080/00986283.2010.510976
https://www.doi.org/10.1037/0022-3514.42.2.367
https://www.doi.org/10.1037/0022-3514.42.2.367
https://www.doi.org/10.1037/0022-3514.49.1.287


problems do students experience? 2016 ASEE Annual Conference & Exposition Proceedings, 1–19. https://doi.org/

10.18260/p.26069 

Wolsko, C., Park, B., & Judd, C. M. (2006). Considering the Tower of Babel: Correlates of assimilation and 

multiculturalism among ethnic minority and majority groups in the united states. Social Justice Research, 19(3), 

277–306. https://doi.org/10.1007/s11211-006-0014-8 

Wu, I. H. C., Bathje, G. J., Kalibatseva, Z., Sung, D., Leong, F. T. L., & Collins-Eaglin, J. (2017). Stigma, mental health, and 

counseling service use: A person-centered approach to mental health stigma profiles. Psychological Services, 14(4), 

490–501. https://doi.org/10.1037/ser0000165 

Xie, Y., Fang, M., & Shauman, K. (2015). STEM education. Annual Review of Sociology, 41(1), 331–357. https://doi.org/

10.1146/annurev-soc-071312-145659 

Yazdani, N., McCallen, L. S., Hoyt, L. T., & Brown, J. L. (2021). Predictors of economically disadvantaged vertical transfer 

students’ academic performance and retention: A scoping review. Journal of College Student Retention: Research, 

Theory & Practice, 1–21. https://doi.org/10.1177/15210251211031184 

Yeager, D. S., & Dweck, C. S. (2012). Mindsets that promote resilience: When students believe that personal characteristics 

can be developed. Educational Psychologist, 47(4), 302–314. https://doi.org/10.1080/00461520.2012.722805 

Yeager, D. S., & Dweck, C. S. (2020). What can be learned from growth mindset controversies? American Psychologist, 

75(9), 1269–1284. https://doi.org/10.1037/amp0000794 

Yeager, D. S., Hanselman, P., Walton, G. M., Murray, J. S., Crosnoe, R., Muller, C., Tipton, E., Schneider, B., Hulleman, 

C. S., Hinojosa, C. P., Paunesku, D., Romero, C., Flint, K., Roberts, A., Trott, J., Iachan, R., Buontempo, J., Yang, 

S. M., Carvalho, C. M., … Dweck, C. S. (2019). A national experiment reveals where a growth mindset improves 

achievement. Nature, 573(7774), 364–369. https://doi.org/10.1038/s41586-019-1466-y 

Yeager, D. S., Romero, C., Paunesku, D., Hulleman, C. S., Schneider, B., Hinojosa, C., Lee, H. Y., O’Brien, J., Flint, 

K., Roberts, A., Trott, J., Greene, D., Walton, G. M., & Dweck, C. S. (2016). Using design thinking to improve 

psychological interventions: The case of the growth mindset during the transition to high school. Journal of 

Educational Psychology, 108(3), 374–391. https://doi.org/10.1037/edu0000098 

Yeager, D. S., & Walton, G. M. (2011). Social-psychological interventions in education: They’re not magic. Review of 

Educational Research, 81(2), 267–301. https://doi.org/10.3102/0034654311405999 

Yeager, D. S., Walton, G. M., Brady, S. T., Akcinar, E. N., Paunesku, D., Keane, L., Kamentz, D., Ritter, G., Duckworth, 

A. L., Urstein, R., Gomez, E. M., Markus, H. R., Cohen, G. L., & Dweck, C. S. (2016). Teaching a lay theory before 

college narrows achievement gaps at scale. Proceedings of the National Academy of Sciences, 113(24), E3341–E3348. 

https://doi.org/10.1073/pnas.1524360113 

Yin, Y., Shavelson, R. J., Ayala, C. C., Ruiz-Primo, M. A., Brandon, P. R., Furtak, E. M., Tomita, M. K., & Young, D. B. 

(2008). On the impact of formative assessment on student motivation, achievement, and conceptual change. Applied 

Measurement in Education, 21(4), 335–359. https://doi.org/10.1080/08957340802347845 

Yonas, A., Sleeth, M., & Cotner, S. (2020). In a “scientist spotlight” intervention, diverse student identities matter. Journal 

of Microbiology & Biology Education, 21(1), 1–12. https://doi.org/10.1128/jmbe.v21i1.2013 

REFERENCES  |  95

https://doi.org/10.18260/p.26069
https://doi.org/10.18260/p.26069
https://doi.org/10.1007/s11211-006-0014-8
https://doi.org/10.1037/ser0000165
https://doi.org/10.1146/annurev-soc-071312-145659
https://doi.org/10.1146/annurev-soc-071312-145659
https://doi.org/10.1177/15210251211031184
https://doi.org/10.1080/00461520.2012.722805
https://doi.org/10.1037/amp0000794
https://doi.org/10.1038/s41586-019-1466-y
https://doi.org/10.1037/edu0000098
https://doi.org/10.3102/0034654311405999
https://doi.org/10.1073/pnas.1524360113
https://doi.org/10.1080/08957340802347845
https://doi.org/10.1128/jmbe.v21i1.2013


Zimmerman, B. J., & Schunk, D. H. (2001). Self-regulated learning and academic achievement: theoretical perspectives 

(2nd ed.). Erlbaum. https://psycnet.apa.org/record/2001-06817-000 

Zivin, K., Eisenberg, D., Gollust, S. E., & Golberstein, E. (2009). Persistence of mental health problems and needs 

in a college student population. Journal of Affective Disorders, 117(3), 180–185. https://doi.org/10.1016/

j.jad.2009.01.001 

Zumbrunn, S., McKim, C., Buhs, E., & Hawley, L. R. (2014). Support, belonging, motivation, and engagement in 

the college classroom: A mixed method study. Instructional Science, 42(5), 661–684. https://doi.org/10.1007/

s11251-014-9310-0 

 

96  |  REFERENCES

https://psycnet.apa.org/record/2001-06817-000
https://doi.org/10.1016/j.jad.2009.01.001
https://doi.org/10.1016/j.jad.2009.01.001
https://doi.org/10.1007/s11251-014-9310-0
https://doi.org/10.1007/s11251-014-9310-0


ABOUT THE AUTHOR 

Brian Gibbens is an Teaching Associate Professor at the University of Minnesota. His interests include 
DEIJ, student mental health, critical and creative thinking, scientific writing, and the nature of science. Brian is 
also an advocate for science and evidence-based decision making. He enjoys wild-life photography and hunting 
for fossils in his spare time. He currently lives in Minnesota with his wife and two kids. 



BACK COVER 



BACK COVER  |  99


	Contents
	Introduction
	Part I: Acknowledging Academic Achievement Gaps for Underrepresented, First-Generation, and Transfer Students
	Concerns and Considerations for How to Inclusively Discuss the Achievement Gap
	Using Terms that Are Accurate and Inclusive
	The Racial/Ethnic Academic Achievement Gap
	Primary School (AKA Grade School)
	Secondary School (AKA Middle/High School)
	Postsecondary School (AKA College)
	Summary of Racial/Ethnic Academic Achievement Gap

	The First-Generation and Transfer Student Achievement Gaps
	Causes of the Achievement Gaps
	Structural Racism
	Colorblindness
	Generational Wealth and Income (GWI)
	Social-Psychological Factors: Interest, Identity, Motivation and Belonging
	Stress, Anxiety, and Mental Health
	Who is Affected by Stress and Anxiety?
	Defining Stress and Anxiety
	Causes of Stress and Anxiety
	Consequences of Stress and Anxiety

	Stereotype Threat
	The Imposter Phenomenon (AKA Imposter Syndrome)
	Mindset of Students and Faculty
	Student Mindset
	Instructor Mindset

	Microaggressions
	Implicit Bias
	Task Assignment Bias and Intellectual Marginalization
	First Generation Students Experience Many of the Same Problems as AHNs
	Transfer Student Challenges
	Intersectionality
	Summary and Discussion
	Words That Come Before All Else
	Three Groups Share Three Key Problems
	Teacher Perceptions of the Academic Achievement Gap
	Instructors and Administrators Can Help in Numerous Ways
	Conclusion


	Part II: Addressing Academic Achievement Gaps for Underrepresented, First-Generation, and Transfer Students
	Review of Part I: Achievement Gaps and Their Causes
	Achievement Gaps in Higher Education
	Causes of Achievement Gaps

	Why Closing the Gap is Important
	Parallel Approaches to Closing the Academic Achievement Gap
	Counter Bias and Racism
	Promote Multiculturalism Instead of Colorblindness
	Recognize and Reduce Implicit Bias
	Asset Mapping
	Countering Microaggressions with Microaffirmations
	The Value Affirmation Intervention Combats Stereotype Threat

	Increase Student Belonging
	Student-Instructor Rapport and Instructor Immediacy
	Using Student Names
	Encouraging Participation
	Group Projects Encourage Cooperation
	Belongingness Intervention
	Scientist Spotlight Intervention
	Address the Imposter Phenomenon

	Reduce Stress and Anxiety
	General Strategies to Reduce Stress and Anxiety
	Reducing Exam-Related Stress and Anxiety
	Noncontent Instructor Talk and Instructor Immediacy Can Decrease Anxiety
	Using Humor in the Classroom

	Improve Engagement and Performance
	Use Active Learning
	Interest and Motivation
	Teach and Encourage Good Studying Techniques
	Goal Setting Intervention
	Increasing Organization
	Encourage a Growth Mindset

	Additional Strategies for FG and Transfer Students
	Helping First-Generation Students
	Helping Transfer Students

	Summary and Discussion
	AHN, FG, and Transfer Students Face Many Challenges
	Instructor Practices Can Reduce the Primary Drivers of the Achievement Gaps
	Psychosocial Interventions Can Help Reduce the Achievement Gaps
	Conclusion


	Glossary
	References
	About the Author
	Back Cover

