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Abstract 

 

Mothers and microscopes, fathers and flasks: How parents and schools 

contribute to Latina adolescents' interest in STEM 

 

 

Karen Denise Moran Jackson, M.A. 

The University of Texas at Austin, 2011 

 

Supervisor:  Marie-Anne Suizzo 

 

The primary aim of this research study is to examine how contextual and 

psychological variables interact on the development of Latina adolescents’ interests in 

science, technology, engineering, and math (STEM).  The literature review starts with an 

overview of career interest development theories and an identification of key common 

factors.  The major factors of parent socialization and the social constructions of gender 

and ethnicity are then discussed with particular emphasis on how they may influence 

interest development for middle school Latina students.  This section concludes with an 

investigation into differences in access to school science and math resources, an 

environmental factor that also impacts development.  The final section proposes a 

quantitative analysis that will address various questions raised in the literature review.  

The proposed study consists of correlations and linear regressions, controlling for 

background variables, as well as investigating interactions between identified factors. 
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Chapter 1: Introduction 

The US Latino population is over 45.5 million and comprises the fastest growing 

segment of the population (US Census Bureau, 2009).  In addition, the Latino community 

is young, with almost 34% under the age of 18 compared with 25% for the entire US (US 

Census Bureau, 2009).  Of this population, over 65% identify as Mexican origin, with 

more than 75% of those residing in California and Texas doing so (U.S. Census Bureau, 

2009). At the same time the Latino population is on the rise, the need for individuals in 

science, technology, engineering, and math (STEM) fields is also increasing.  In the 

1990s, the growth rate in science and engineering occupations was nearly three times the 

rate of other occupations and, despite the recent economic recession, data indicates the 

start of the twenty-first century will show similar expansion (National Science Board, 

2008). Economically, the emergent Latino population represents a large, potential labor 

pool for these industries in the United States. 

Unfortunately, the growth in the Latino population and the growth in STEM jobs 

are not matching up.  While Latinos constitute approximately 14% of the labor force, 

they represent only slightly over 5% of workers in science, engineering, and technology 

fields (US Census Bureau, 2009; National Science Board, 2008). The disparity is even 

worse when gender is also considered.  Less than 1.5% of native-born Latinas are 

employed in science and engineering related fields (Gonzales, 2008).  In 2006, only 442 

Latinas across the entire US earned a doctorate in a science or engineering field, 

comprising just 5.9% of graduating women (National Science Board, 2008).   
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The problem of too few women of color entering STEM careers has been 

described as a pipeline problem (National Science Foundation, 2003)—too few going to 

college, too few entering STEM majors, too few enrolling in graduate school, and too 

few continuing in their professions long enough to become leaders.  At every educational 

and employment level, there is a decreasing number of Latinas in the ―pipeline‖ to fill 

STEM jobs (National Science Foundation, 2003).  While in recent years the overall 

number of Latinas receiving STEM degrees has increased (National Science Foundation, 

2007), the growth does not match the proportional growth in the Latina population and 

does not address their historic under-representation.  For example, between 1995 and 

2004, while the number of Latinas receiving a bachelors degree in natural science or 

engineering increased from almost 3700 to just over 6200 (National Science Foundation, 

2007), these numbers represent approximately 9.5% of all graduating Latinas for both 

years.  With so few Latinas choosing to enter STEM fields, despite a population increase, 

the question remains, ―Why?‖   

Educational and public policy research on this problem tends to focus on 

contextual and environmental factors that influence career choice, such as poor 

infrastructure or lack of access to quality teachers.  A congressional study, Land of 

plenty: Diversity as America’s competitive edge in science, engineering, and technology 

(2000), identified five reasons found by researchers for the under-representation of 

women of color in the STEM fields: inadequacies in pre-college education, lack of access 

to higher education, inequalities in employment, poor public image, and lack of 

nationwide accountability.   
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However, educators and policy makers are not the only ones interested in this 

problem.  The process of career interest and choice is also a long-term research area in 

the psychological sciences.  Psychological research on the problem, however, often 

focuses on individual differences between those choosing STEM related careers and 

those who do not, while ignoring contextual variables.  Even when investigating 

differences in career choices between groups exposed to dissimilar environments, such as 

genders or ethnic groups, psychologists often exclude environmental variables from their 

studies.  They focus, instead, on cognitive or affective measures that are internal to the 

individual. 

The primary aim of this research study is to address the divide between studies of 

contextual and individual factors impacting career interest and choice.  According to 

Bronfenbrenner’s ecological systems theory of development (1979), the environment of 

adolescent influences can be divided into several spheres.  The closest sphere is the micro 

system which includes individual aspects of the adolescent along with the influence of 

significant others such as parents.  As the spheres radiate out from the child, the macro 

systems begin to exert influences on development.  These macro systems include the 

school system, socioeconomic status, and the social constructions of race and gender. 

This research study will look at factors from both the micro and macro systems and how 

they may be interacting in the process of career development for Latina students, 

particularly Mexican Americans.  I begin this paper with an introduction to how career 

development theories account for individual and environmental influences on STEM 

interest.  Then, I look closer at four of these major influences on development: parents’ 
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behaviors and attitudes, culture, gender, and school resources.  Particular attention is paid 

to how these factors may impact the development of adolescent Latinas.  Finally, I 

propose a study that would address some of the questions raised in the research literature, 

including the relative weight of proposed factors and possible interactions. 

Although the best attempt has been made to recruit information on Mexican 

American students specifically, research data often does not distinguish between the 

different groups that make up the Latino population.  Therefore, within this paper, I will 

present information on Latinos in general, but when possible, make specific reference to 

data on Mexican American students.  In addition, as a large percentage of the Mexican 

American population resides in California and Texas, data on the Latino population in 

these two states will be also emphasized.   
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Chapter 2: Literature Review 

THEORIES ON THE DEVELOPMENT OF VOCATIONAL INTERESTS 

During the middle school years, children develop vocational interests that tend to 

persist throughout their lives.  A meta-analysis of interest stability by Low, Yoon, 

Roberts, and Round (2005) found that vocational interests are remarkably stable from 

early adolescence (approximately age 12) to midlife.  They also found no gender 

differences in vocational interest stability.  A longitudinal study by Tracey and Robbins 

(2005) of high school students from various ethnic groups, including Mexican 

Americans, showed similar results.  Middle school appears to be a key time for the 

formation of career interests.  Interests expressed by middle school students are likely to 

continue through the remainder of their schooling and form the basis for their future 

career choices.  Therefore, career development theories have focused on answering two 

questions about this process.  First, how do people, particularly young students, develop 

an interest in a career field?  Second, how do individuals make a career choice and decide 

to pursue a specific occupation?  While developing an interest in a career is often seen as 

a prerequisite for choice, this is not always the case as circumstances can force people 

into occupations for which they have no interest.  What follows is a review of some of the 

most prominent career development theories and how they have addressed these two 

questions. 

The earliest career development theories from the last century did not address the 

development of interests, but instead focused on the cognitive decision making of 

individuals (Chartrand, 1991).  Known first as trait-factor theory and later, person by 
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environment fit, this framework, originated by Parsons, proposes that every person 

possesses unique combinations of interests, abilities, and traits (Chartrand, 1991).  

Different occupations require different combinations of attributes; for example, being a 

nurse requires a different skill set than being a park ranger.  The person has the charge of 

matching his or her own interests and abilities to an occupation that requires those skills.  

Satisfaction with a career is highly dependent on the correspondence between a person’s 

characteristics and the characteristics required for the job.  Interests in this model are 

often considered to be unchangeable, innate traits of an individual.   

One of the best known applications of person by environment fit theory is 

Holland’s typology (1997).  In this theory, individuals express varying congruence with 

six different personality types—realistic, investigative, artistic, social, enterprising, and 

conventional—that match with environments thought to encourage expression of these 

different traits.  STEM interests typically are encapsulated by the realistic and 

investigative types.  People who express realistic traits like to work with their hands, 

dislike working with other people, and are practical and self-reliant.  People who express 

investigative traits like to examine problems, dislike working with people, and are 

analytic and independent.  These occupational traits have shown strong correspondence 

with personality traits (Larson, Rottinghaus, & Borgen, 2002; Mount, Barrick, Scullen, & 

Rounds, 2005; Sullivan & Hansen, 2004).  While Holland types are widely used in 

vocational research, how a person develops a type is often not addressed, because these 

types are considered innate characteristics, similar to personality traits. 

Donald Super (1980) outlined one of the well-regarded theories of occupational 
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development that, while not directly addressing interest development, does discuss the 

development of career decisions.  In Super’s life-span, life-space approach, people take 

on different roles.  Career decision-making occurs initially within the student role and 

may be a cyclical process that reoccurs throughout the duration of the worker role.  

Initially, a person becomes aware of a career decision that needs to be made within the 

growth stage of the cycle.  Then, the person will evaluate data and consider possible 

outcomes of choices within the exploration stage.  Finally, he or she will pursue a chosen 

plan during the establishment stage.  This career plan will either be maintained or the 

cycle will repeat as he or she becomes aware of the need for a different career decision.  

The career decision making cycle initially begins in Super’s model between the ages of 

14 and 18 when students undergo a cognitive process of generating vocational goals 

based on self-evaluation and assessments of available resources. 

The problem that appears with using either person by environment fit or Super’s 

theory is that people are not always the best evaluators of their own abilities and talents.  

They may also be unaware of occupations that would provide a good match for their skill 

sets.  In addition, occupational barriers are present that may limit or outright prevent a 

person with an appropriate skill set from entering an occupation that would be suitable 

for him or her.  Finally, these theories do not adequately address the psychological 

mechanisms that underlie both the self-evaluation and the career environment evaluation 

that must take place. 

A vocation choice theory that more directly addresses interest development was 

elucidated by Gottfredson (1981).  This theory of circumspection and compromise is 
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based on research concerning the development of the self and schemas.  According to 

Gottfredson, people will limit interest development to areas that correspond to their view 

of appropriate roles for the self.  This evaluation, however, differs from Super in that it 

requires not only awareness of the self, but also awareness of how occupations are 

viewed or stereotyped by others in society.  For example, women who are highly sex-

typed will limit their interests to careers that would enable them to maintain traditional 

roles and images, such as teacher or nurse.  These restrictions are assumed over time, in 

conjunction with the emerging view of the self, to create a small range of occupational 

choices.   

Gottfredson (1981) emphasized three areas of demarcation for interests—gender, 

status, and motivation.  Individuals will express interest in careers that match their gender 

identities, their desire for prestige, and their motivation to put forth the effort to attain a 

particular type of employment.  These different areas take on dominance within different 

stages of development, so that preschool age children are interested in occupations 

similar to those who hold power in their lives, such as parents.  The next stage, typically 

within elementary school, involves awareness of gender roles and occupations, followed 

by attention to social value and status differences during adolescence.  Finally 

occupations are chosen in late adolescence and early adulthood with attention to one’s 

individual preferences and strengths. 

Another career development theory to emerge around the same time as 

Gottfredson was the career self-efficacy theory proposed by Betz and Hackett (1981; 

Betz, 2004).  Based on Alfred Bandura’s self-efficacy theory (1977), this theory 
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hypothesizes low or high self-efficacy toward a particular subject or career to be a major 

determinant of its pursuit.  The level of self-efficacy one has toward a domain will 

determine if work in that domain is welcomed or avoided, how well one performs work 

tasks, and persistence at these tasks.  Self-efficacy is thought to originate in parental and 

school socialization experiences as well as demographic variables, but is later influenced 

by performance experiences, emotional reactions, social encouragement, and vicarious 

learning experiences. 

Gottfredson’s and Betz and Hackett’s theories base the development of interests 

and career choice within the realm of the inner person, the development of the self, and 

one’s own cognitions of how the self most effectively interacts with the world around 

them. Eccles (1987; 1994), in contrast, believes that a person’s choices, rather than 

internal evaluations, forms the basis for the development of career interests.  In Eccles’ 

model, a person chooses between possible roles, classes, skills, and talents to develop.  

These choices may be based on societal expectations or stereotypes, a logical evaluation 

of the self, or a combination of both.   

Eccles was concerned that previous models restricted the reasons behind career 

choices made by women to deficit psychological characteristics (1994).  Deficit models 

focus on the choices people are not making and limitations they may experience.  Instead, 

Eccles focuses her research and theory on the choices women do make.  Eccles attempted 

to create a ―neutral model‖ that recognizes the influence of gender roles while also 

allowing for agency of choice.  In this model, people choose careers that have high 

personal value and in which they have high expectations of success.  Both values and 
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expectations, however, are areas that are under the influence of previous experiences and 

socialization.  Eccles’ theory attempts to establish that career choices are not made in the 

vacuum of the self, but within a context and among other choices.  So, for instance, a girl 

who chooses to take an advanced English course over an advanced math course may not 

be doing so because she has low self-efficacy in math.  This would imply a deficit 

framework.  Instead, the student makes an active choice for a specific reason, such as she 

has friends in the English class, but not the math class.  This choice, though, then plays a 

role in her later interest development. 

Eccles’ theory accounts for more contextual variables than the previous theories 

which are mainly cognitive-based.  Lent and colleagues proposed an alternative theory to 

explain interest development and career choice that also recognizes contextual variables, 

named Social-Cognitive Career Theory (SCCT; Lent, Brown, & Hackett, 1994; Lent & 

Brown, 1996; Lent et al., 2001; Lent et al., 2005).  The theory is constructivist in nature, 

assuming that people are actors in developing their own interests and interacting with the 

environment.  Based on Bandura’s (1977) social-cognitive theories of motivation and 

incorporating many of the ideas of Betz and Hackett (1981), SCCT has three variables of 

causality—person attributes, environmental influences, and overt behaviors.  In SCCT, 

interests develop as a function of the interplay between these three factors.  As children 

are exposed to various environments and activities, they will experience reinforcement 

through their own personal performance.  Social influences from significant others may 

also reinforce the activity.  As children continue with the activity, they will develop self-

efficacy and performance expectations about the task, eventually leading to goal behavior 
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concerning the task.  The theory proposes that people will develop interests in areas about 

which they feel efficacious and have high outcome expectations. 

In SCCT, the three most important person attributes are self-efficacy beliefs, 

outcome expectations, and personal goals.  Of these three, SCCT stresses the primacy of 

self-efficacy beliefs.  Self-efficacy beliefs are most influenced by personal performance 

on related tasks.  Success or failure at a task will increase or decrease self-efficacy beliefs 

about the task.  Self-efficacy can also be influenced by vicarious learning, social 

opinions, and physiological responses, but these influences are not thought to be as 

strong.   

The influence of self-efficacy particularly on STEM interest has been supported 

in the literature.  A child’s own self-perceptions of their ability in math and science, or 

their math and science self-efficacy, has been shown to be predictive of grades and later 

career choices (Jacobs, 1991; Bleeker & Jacobs, 2004; Lent et al., 2001; Lent et al., 2005; 

Turner, Steward, & Lapan, 2004).  For a Mexican American middle school sample, 

STEM self-efficacy was found to predict STEM interests and both were predictive of 

goals intentions in math and science courses and careers (Navarro, Flores, & 

Worthington, 2007). Lent et al. (2001) found that math and science interests in a college-

aged sample were predicted by both self-efficacy and outcome expectations.   

According to SCCT theory, self-efficacy is a dynamic variable influenced by and 

influencing various other factors, so that we cannot conceptualize self-efficacy as a 

simple input or outcome variable (Lent et al., 1994).  For example, a study by Ferry, 

Fouad, and Smith (2000), found that math and science grades directly influence self-
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efficacy and outcome expectations.  In this case, self-efficacy was a dependent variable.  

However, on a diverse middle-school sample, Fouad and Smith (1996) found that the 

influence of self-efficacy on math and science intentions was due to an indirect effect 

through outcome expectations and interests.  Self-efficacy in this study acted as the 

independent variable.  In other cases, though, self-efficacy acts as a mediator.  For 

example, perceptions of barriers and supports indirectly impact STEM career choice 

through their direct effects on self-efficacy (Lent et al., 2001; Lent et al., 2005).  So while 

self-efficacy does appear to be an important individual factor, we cannot assume that 

simply increasing STEM self-efficacy will lead to greater STEM interest.  The process 

appears to be much more complex. 

One of the strengths of SCCT is that it maintains gender and ethnicity as socially-

created constructs that shape exposure to activities, the reactions of significant others, and 

outcome expectations.  Gendered activities are common even for pre-school age children 

as parents distinguish between boys and girls in their encouragement of sex-typed 

activities (Lytton & Romney, 1991). Children who try gender-nontraditional activities 

may be either supported or opposed in their efforts and these reactions may then 

contribute to their persistence in the activity.  In addition, as children grow older and 

more cognizant of social norms, they may be more likely to identify social barriers to 

their pursuit of specific interests.  Knowledge of barriers may then lower outcome 

expectations and hinder goal setting, both of which lead to loss of interest. 

Another qualification in the study of STEM self-efficacy beliefs is that significant 

differences between genders and ethnic groups have been observed.   Kurtz-Costes et al. 
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(2008) found that while middle school girls rate their own gender as more competent in 

math and science classes as a group, they also have significantly lower self-perceptions of 

their math and science abilities than boys.  Adolescent females appear to endorse that 

anyone, regardless of gender, can be good at math and science, but that they themselves 

are not one of those that are good.  Gushue and Whitson (2006) found that ethnic identity 

had a direct and positive relation with career-decision making self-efficacy and that self-

efficacy mediated the role of ethnic identity on career planning outcome expectations.  

Bouchey and Harter (2005) found that Latino middle-school students reported lower 

mean levels of perceived math and science competence compared to European-American 

students and Navarro, Flores, and Worthington (2007) found that that Mexican American 

girls had less math and science self-efficacy than boys.  However, reasons for these 

gender and ethnic differences remain to be tested. 

In summary, theories of vocational interest development have mainly stressed the 

cognitive aspects of the process.  How an individual appraises their own abilities and the 

environment is seen as the basic step in vocational choice.  Most of these vocational 

models do at the least acknowledge the role of social and environmental structures in 

interest development.  The theories, however, debate whether contextual factors have 

direct or indirect effects on interest development and which contextual factors are of 

primary importance.  The following sections will review research that looks at how 

parents, culture, gender, and schools may be effecting STEM interest development for 

middle school Latinas.   
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INFLUENCE OF PARENTS 

In general, parents’ academic values predict children’s values and occupational 

aspirations (Bleeker & Jacobs, 2004; Jacobs, Chhin, & Bleeker, 2006; Jodl et al., 2001).  

More specifically to STEM, studies have documented links between parent attitudes and 

child math and science outcomes.  Adult beliefs concerning the importance of math and 

science were predictive of middle-school students’ own perceived importance of math 

and science, their math and science competence, and their performance in math and 

science courses (Bouchey & Harter, 2005).  Parents’ beliefs about their middle-school 

children’s competence in math and science are predictive of both the child’s self-

perceptions of their own math abilities, controlling for math grades (Jacobs, 1991) and 

their children’s math and science self-efficacy two years after high school (Bleeker and 

Jacobs, 2004).   

Studies that measure children’s perceptions of parental attitudes find similar 

relations to studies that measure parent attitudes directly.  Bouchey and Harter (2005) 

found that middle-school students who perceived that their parents thought they were 

competent in math and science were more likely to feel competent in math and science.  

Perceived parent support accounted for close to a third of the variance in vocation self-

efficacy related to specific Holland vocational themes (Turner & Lapan, 2002).  

Additionally, perceived parent support is a predictor of vocational self-efficacy (Keller & 

Whiston, 2008) and specifically a predictor for STEM career interests for rural 

adolescents (Lapan, Hinkelman, Adams, & Turner, 1999).  Parental encouragement has 

been found to have significant direct effects on college students’ grades in math and 
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science as well as on their outcome expectations for math and science careers (Ferry, 

Fouad, & Smith, 2000).  The more parents were perceived by students as encouraging 

math and science experiences, the higher were students’ grades in math and science.  

Also, by encouraging effort in math and science classes, parents appear to increase 

students’ interest in math and science careers.  This is an important path of influence to 

consider.  Encouraging good grades in math and science may not only increase academic 

achievement, but may also be a way to encourage math and science occupational choices. 

Several studies point to positive support from parents as a primary reason for 

vocational interests.  A review of family influences on career development (Whiston & 

Keller, 2004) support the hypothesis that psychological family-related variables, such as 

perceived parental attitudes, have a stronger effect on vocational development for middle 

school students than demographic variables, such as socio-economic status and ethnicity. 

Stake (2006) found strong evidence that support from others including parents, teachers, 

and peers was actually a stronger predictor of science interests for high school students 

than gender, ability, or parent’s educational level. The accumulation of math and science 

credits in high school was also found to have a positive relationship with level of 

consultation with parents (Crosnoe & Huston, 2007), so that students who discussed their 

academics with parents more were more likely to complete math and science classes.   

While these studies show how parental beliefs can positively impact child 

outcomes, parental influences need to be considered with caution as parents also have 

demonstrated gender differences in their perceptions of math and science.  Andre, 

Whigham, Hendrickson, and Chambers (1999) found that parents of children in fourth 
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through sixth grades perceived science as more important for boys than girls, that boys 

were more competent in science, and that higher academic performance was expected of 

boys in science.  In addition, Jacobs (1991) found an interaction effect between parents’ 

gender stereotypes and child’s gender on parents’ beliefs about their child’s math 

abilities.  Parents of girls who held more gender stereotypes appear to underestimate their 

daughter’s math ability compared to parents of boys, controlling for the child’s actual 

ability scores.   

Other studies have documented a link between parents’ gender perceptions and 

later career choice by their children, especially their female children.  Bleeker and Jacobs 

(2004) found that while there was only a minimal relationship between male adolescents’ 

later career choice and their mothers’ predictions of success in math careers, female 

adolescents with mothers reporting low predictions were nearly four-times as likely to 

choose a non-science related career as a career in physical science or computing.  

Mothers’ predictions of children’s success in math-related careers in seventh grade were 

positively related to daughters’ interest in physical science and computing careers while 

the same result was not found for sons.  In another longitudinal study, Jacobs et al. (2006) 

also found that a parent’ gender-typed occupational expectations of their 15-year-old 

child were significantly related to their child’s actual career choice at age 24.  These 

studies, however, do not examine how parents are transmitting their gender perceptions to 

children and thus influencing child outcomes.  New studies need to examine specific 

behaviors, attitudes, or verbal messages that parents use to socialize their children to 

STEM subjects and careers. 
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The majority of the research on the influence of parenting on STEM careers has 

actually been on the influence of mothers, but indicators suggest that fathers may play a 

significant and differential role in child outcomes.  Men reported hearing more gender-

typed statements growing up compared to women and men predicted they would 

socialize their children in a more gender-typed way (Brownlow, Jacobi, & Rogers, 2000).  

A meta-analysis by Hyde, Fennema, Ryan, Frost and Hopp (1990) showed that males 

held much more stereotyped attitudes toward math as a male domain than women did.  

These studies suggest that fathers may hold more stereotypical views of math and science 

than mothers and thus may have a different influence on their children.  Some support for 

this hypothesis was found for middle school students who reported that they perceived 

mothers and teachers thought it was more important for them to do well in math and 

science than did fathers (Bouchey & Harter, 2005).  In contrast to these findings, women 

who entered gender nontraditional careers reported both mothers and fathers as equally 

highly supportive influences on their career choice (Lunneborg, 1982).   

INFLUENCE OF CULTURE 

Much of the work on how culture influences child outcomes assumes parents as 

the primary agent of cultural transmission.  Harkness and Super (2005) in reviewing 

studies relating culture and parenting found three assumptions that held across 

disciplines.  First, examining the settings, or environmental context, is important for 

understanding both parents’ and children’s behavior.  Second, activities that take place 

within these settings are critical for understanding cultural messages that are important to 

parents.  Third, important themes for cultural groups are expressed in a variety of 
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settings.  Within these guidelines, researchers must also remember that parenting is not 

simply a product of the cultural experiences of parents, but also results from interactions 

with individual child characteristics. 

Based on these assumptions, Super and Harkness (1986; 1999) developed the idea 

of the ―developmental niche.‖  In this theory, the settings of a child’s life, cultural 

childcare practices, and the psychology of caregivers all interact to form the cultural 

context of child development.  Parents are an important part of all three components in 

that they often choose or create the child’s settings and they engage in day-to-day 

childcare often as the primary caregivers.  As children enter school-age, however, other 

variables, uncontrolled by parents, may moderate these systems.  For example, teachers 

act as caregivers and their psychology becomes an influence on the child.  In addition, the 

school setting becomes an additional environmental influence.  Harkness and Super use 

this theory to call for more research that investigates together cultural beliefs and child 

settings in order to better understand individual behavior (2005).   

Garcia Coll, Crnic, Lamberty, and Wasik (1996) criticized many of the 

contextually based theories of child development, however, for not emphasizing social 

stratification systems.  Social systems such as racism and discrimination are placed on the 

periphery of models and their possible influence on child development underestimated.  

As a result much of the literature on minority child development has concentrated on 

deviations from white, middle-class population standards rather than normative, within 

group development.  This has resulted in the ―deficiency model‖ of minority research 

where deviations are seen as a result of either genetic or cultural deficits within the 
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minority populations (Garcia Coll, et al.).  Parents are often blamed for not socializing 

their child to the white, middle-class norms. 

As an alternative, Garcia Coll et al. (1996) created an integrative model for the 

study of minority children’s developmental competencies.  Within this model, social 

class factors, such as race, ethnicity, and gender are foremost not only because of their 

social preeminence, but because of their ability to interact with subsequent variables.  

Segregation, racism, and discrimination are unique environmental conditions that have a 

direct influence on developmental processes by creating promoting or inhibiting 

environments.  In this model, minority communities develop an adaptive culture in 

response to these environmental pressures.  Both the environments themselves and the 

adaptive culture influence child and family processes leading to developmental 

competencies. 

Cultural values are important in understanding behavior as behavior may be seen 

as the expression of culturally constructed ways of understanding the world and the self 

(Harkness & Super, 2005). Thus, cultural values may influence the career development 

and choices made by adolescents. For example, cultures that endorse traditional gender 

roles may also influence vocational interests by encouraging a division of male and 

female responsibilities.  A girl highly socialized and accepting of that cultural norm may 

then be unlikely to view STEM careers as congruent with their gender roles as these 

careers are not typically associated with family-friendly policies. 

The family is the major socialization agent for Latino families (Garcia Coll, 

Meyer, & Brillion, 1995).  Children are socialized by parents, grandparents, and extended 
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family members to appropriate cultural values and norms.  For Latino families, a major 

value that may influence the socialization of STEM careers is familismo.  Familismo 

refers to the ability to get along with the family, offering of mutual support to family 

members, and reliance on each other (Sabogal, Marin, Otero-Sabogal, VanOss, & Perez-

Stable, 1987).  These values associated with familismo are highly endorsed by most 

Latinos, including Latinos who have become acculturated to U.S. white society (Sabogal 

et al.).  Fuligni, Tseng, and Lam (1999) found that Latino high school students reported 

strong value and expectation levels regarding their duty to respect and assist their 

families.  It is interesting to note that these values were associated with higher levels of 

academic motivation, but not school grades. 

Research on Latino parenting has found that Latino parents believe in the 

importance of education, provide help with children’s homework, and encourage high 

aspirations (Okagaki, Frensch, & Gordon, 1995; Delgado-Gaitan, 1992).  Latino parents 

report a high degree of monitoring and value conformity, but also look for children to 

develop autonomy (Okagaki & Frensch, 1998).  However, parents’ educational 

expectations do not relate to children’s actual academic achievement (Okagki & 

Frensch). Zarate and Gallimore (2005) found a link between parental expectations and 

Latinos enrollment in college, but the same relation was not found for Latinas.   

Additionally, parent support may act as a protective factor for children exposed to 

situations that put them at risk.  In the resiliency literature, barriers to educational 

achievement, such as discrimination, are studied along with resilience factors, like parent 

support or academic motivation, that act to buffer students from risk (Alfaro et al., 2009).  
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In the study by Alfaro et al., academic motivation was positively related to academic 

achievement for both high school Latinos and Latinas.  Azmitia, Cooper, and Brown 

(2009), using a small sample of Latino youth, found that parents and siblings provided 

the most support and guidance during the transition between elementary and middle 

schools.  Peers and teachers, to a lesser extent, were also seen as supportive.  However, 

math grades were only predicted by parent support, parent guidance, and family income.  

Davidson and Cardemil (2009) studied parent involvement among Latino, primarily 

Puerto Rican and Dominican, immigrant families with adolescent children.  For these 

families, open communication between parents and child, school involvement by parents, 

and personal involvement correlated with lower child behavior problems.  Updegraff, 

Delgado, and Wheeler (2009) report that among a sample of Mexican American 

adolescents, the association between parent-child relationship quality and child 

adjustment was stronger for daughters than for sons.   

In a model generated by another study, parental encouragement and school staff 

encouragement were both independent predictors of academic achievement for Latinos 

(Martinez, DeGarmo, & Eddy, 2004).  This is one of the few studies that examined both 

parent and school variables and how these factors affect children’s achievement.  

However, this study did not generate a model that included together institutional and 

parental variables leaving potential interaction effects unaddressed.  Additional studies 

need to not only examine the role of parents and schools on STEM interest, but will also 

look for interaction effects, a possibility that has not been examined in the current 

literature. 
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Plunkett and Bámaca-Gomez (2003) looked at the relation between gender, 

acculturation, parenting involvement variables, and educational outcomes for a sample of 

high school students whose parents were all from Mexico.  In general, parental 

monitoring and supportive behaviors were both related to motivation and aspirations in 

the regression analyses.  The authors believe that adolescents with supportive, monitoring 

parents have higher self-esteem and self-efficacy which results in higher aspirations and 

motivation.  Additionally, they found that Latinas and those who described more English 

language use in the home reported higher levels of academic aspirations and motivation.  

Although researchers were not able to fully test their hypothesis, the authors suspect that 

an interaction exists between parenting behaviors and child gender on academic 

outcomes.  Mexican-born parents are possibly differently treating their male and female 

children resulting in dissimilarities between the genders on academic measures.  

One aspect of Latino culture that is often examined to explain variance in child 

outcomes is acculturation.  Berry (2003) describes acculturation as cultural and 

psychological phenomena that occur at both group and individual levels when two groups 

with different cultural patterns come into contact.  At the individual level, acculturation 

concerns psychological changes, either behavioral or socioculutral in nature, that lead to 

strategies of coping and can occur in individuals from both dominant and nondominant 

groups.   Surprisingly, the research has generally not supported the importance of this 

variable when examining Latino academic outcomes.  Acculturation was not a significant 

predictor of academic achievement as measured by GPA, but was a predictor of drop-out 

likelihood according to Martinez et al. (2004).  Acculturation, as measured by generation 
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status, was not significantly related to academic motivation or aspirations for Mexican-

origin high school students (Plunkett & Bámaca-Gomez, 2003).  Most relevant to this 

current study, Gushue and Whitson (2006) did not find differences in career decision-

making self-efficacy and outcome expectations for Latino students based on acculturation 

(measured by language preference) and generation status.  In addition, acculturation did 

not relate to STEM self-efficacy for middle school, Mexican American students 

(Navarro, Flores, & Worthington, 2007).   

Little research has concentrated specifically on Latinos and vocational 

development.  A general meta-analysis by Fouad and Byars-Winston (2005) found that 

race and ethnicity differences do not affect career aspirations and interests, but 

perceptions of barriers and opportunities vary between ethnic groups.  Racial and ethnic 

minorities were found to perceive more barriers and fewer opportunities than did Whites.  

More specific to this research, Navarro, Flores, and Worthington (2007) examined 

variables that explained the STEM goals and expectations of middle-school Mexican 

American students.  Perceived social support from parents was a significant predictor of 

STEM self-efficacy, but perceived support from teachers was not.  Interestingly, while 

Mexican American girls had less math and science self-efficacy than boys, gender was 

not a moderator of the relations in their model.  However, in this study, contextual 

influences were conceptualized solely as perceived social support, leaving unaddressed 

more material influences.  The authors do mention the possible role of access to learning 

experiences as socio-economic status was indirectly related to self-efficacy through 

academic performance.  New research needs to address this limitation by examining both 
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perceived parental support, as well as school support, both from teachers as well as 

material resources. 

INFLUENCE OF GENDER 

 Several studies point to little difference in adolescent male and female attitudes 

toward math and science (Forgasz, Leder, & Kloosterman, 2004; Georgiou, Stavrinides, 

& Kalavana, 2007; Andre et al., 1999; Greenfield, 1996). In general, male and female 

students both report liking math and science classes.  College-aged men and women 

enrolled in engineering classes also did not report different mean levels of technical 

interests (Lent et al., 2005), although this result may have been due to selection bias.  

Hyde et al. (1990) found that gender only produced small effect sizes in math interest.   

However, when math and science interests are investigated from a career 

perspective, gender differences are found.  Most of this work has investigated gender 

differences using Holland’s RAISEC occupational themes.  Gender and career-gender 

typing were found to predict interests in Realistic, Investigative, and Social careers 

(Turner & Lapan, 2002).  Realistic career interests have shown some of the greatest 

gender-related differences with reports that boys have higher self-confidence in, have 

higher expectations for, and have more interest in these careers than girls (Lapan and 

Jingeleski, 1992; Tracey & Ward, 1998; Turner & Lapan, 2002). This difference holds 

for students in elementary, middle, and college samples (Tracey & Ward, 1998).  Boys 

also display greater expectations for higher prestige Investigative careers (Lapan and 

Jingeleski).  These studies point to clear gender differences in interests in math and 

science-related careers, with boys showing higher interest, a finding that contrasts with 
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the lack of difference seen in interest in science and math as general subject areas.  

Part of this difference may be due to how interest is being measured.  Hansen, 

Collins, Swanson, and Fouad (1993) have suggested that the interest structure underlying 

Holland’s occupational themes may differ between men and women.  Using 

multidimensional scaling analysis of the Strong Interest Inventory, Hansen et al. found 

that women were less likely to differentiate between interests labeled as realistic and 

investigative and to see social roles as more central to interests in general.  The authors 

propose that socialization emphasizing communal concerns and unequal opportunity 

arrangements cause these differences in interest structure.  What is important to note is 

that one of the most common instruments used to measure occupational interests, the 

Holland Interest Inventory, may not be measuring the same constructs in men and 

women.  Therefore we need to use caution when interpreting difference scores based on 

RAISEC themes.  What we may be observing are results not of individual differences, 

but results of pervasive cultural factors. 

Other investigations, not based on RAISEC scores, nevertheless, continue to find 

gender differences in STEM career interests.  Studies by Zarratt and Malanchuk (2005) 

and Watt (2006) have found gender to be a significant predictor of interest in or actual 

college major for students even after accounting for other variables such as 

socioeconomic status, self-efficacy, and academic achievement.  Gender also appears to 

influence what type of science people choose to pursue.  Bleeker and Jacobs (2004) 

found significant gender differences in the choice of careers in a longitudinal cohort 

study where 5% of females chose a physical science/computing career while over 14% 
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chose a career in life science or business.  These statistics were almost reversed for 

males, with 12% and 4% reporting careers in the respective areas.  Taken together, these 

results demonstrate that while girls and boys equally like math and science, girls and 

boys do not equally look forward to math and science careers.   

The social structural theory proposed by Eagly and Wood (1999) helps explain 

why there appears to be few gender differences between the general interests of males 

and females in math and science, but there are large differences in the pursuit of math and 

science careers.  According to the social structural theory, gender differences in behavior 

are a result of social structures and the different roles men and women occupy in these 

structures.  Men and women make different choices as a result of restrictions or 

opportunities provided by the roles they undertake in society.  Thus, expressing interest 

in math and sciences may not be under the influence of societal pressures, thus leading to 

the lack of gender differences.  However, actually choosing to pursue math or science as 

a career is a behavior that is influenced by social structures.  An occupation in and of 

itself is a social role and is therefore a public display of one’s adherence to or rejection of 

prescribed societal roles.  Therefore, there are visible gender differences in who chooses 

to enter STEM careers. 

Some support for this hypothesis can be found in a study by Watt (2006).  Watt 

used the utility of math, or how useful students think math is, as a predictor variable in a 

study of interests of middle school and high school students.  She found that only girls 

with the highest utility values planned for math-related careers, while boys with mid- to 

high-utility values planned for similar careers.  Watt argues that what we are seeing here 
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is a result of value differences in men and women being applicable to different 

occupation choices.  Boys and girls have been socialized to expect math to have different 

value in their future and their future career goals are reflective of these value differences. 

Children learn that as they themselves are identified as male or female, so are 

other parts of the world from emotions to occupations.  Bem (1981) proposes gender 

schema as one of the most influential organizers of information about the self.  Gender 

schema theory suggests that as children learn to identify themselves as male or female, 

they also make connections between their selves and the items their society has labeled as 

male and female.  Bem notes that within gender schema attributes can be differentially 

ascribed to the sexes.  Gender schema, then, is more prescriptive than punitive.  Girls and 

boys learn what to like, more than they learn what not to like.  So, while girls may not be 

penalized for interests in math and science, there are incentives for more traditional 

interests. 

People, however, differ in the extent to which gender schema is used to organize 

information (Bem, 1981).  People who are highly sexed-typed are more likely to process 

information according to gender distinctions, including information about the self, and 

perceive masculinity or feminity as the defining aspect of the self.  In these cases, the 

gender schema becomes a standard against which the self is judged.  As a consequence, 

we would expect highly sex-typed individuals to choose careers and interests that are 

reflective of the societal stereotypes of careers and interests.  Differences in the extent of 

using gender schemas are likely to be a consequence of the socialization history of 

individuals (Bem, 1981; Liben & Bigler, 2002; Signorella & Frieze, 2008).  Children are 
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raised in environments that differently stress the importance of gender distinctions.  

There is evidence that boys and girls are also socialized differently in Latino 

culture which may have effects on their interest development.  Valenzuela (1999) in 

interviews with children from Mexican immigrant households found that girls were given 

household tasks that involved more responsibility or more social contact than boys.  

Children hold vital roles in helping immigrant families interact with their new 

communities, for example serving as translators for parents (Valenzuela).  If girls are 

socialized within this role as family helper, they may be less likely to seek a career that 

requires leaving home.  Raffaelli and Ontai (2004) also found that in Latino families boys 

are allowed more freedom to explore outside the home, while girls are more limited in 

their permitted environments.  This matched with the study by Alfaro et al. (2008) who 

found that perceived discrimination was a factor for the academic motivation of Latino 

boys only.  They surmise that because boys are socialized to a greater awareness of 

society outside of the family, they are more susceptible to contextual barriers to 

achievement.  

In one of the few studies on Latina career development, Flores and O’Brien 

(2002) surveyed a sample of Latina high school students, predominately Mexican-

Americans.  For these students, acculturation and feminist attitudes predicted career-

choice traditionality.  Latinas who were less acculturated and less likely to endorse 

feminist attitudes were more likely to endorse interests in traditional female-dominant 

careers.  However, nontraditional career self-efficacy and nontraditional career interests 

were not predicted by any of the hypothesized predictor variables  of acculturation, 
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feminist attitudes, mother’s education, and mother’s occupational traditionality. 

INFLUENCE OF SCHOOL RESOURCES 

One of the environments that is most salient to child development is the school.  

Garcia Coll et al. (1996) contend that schools may act as either inhibiting or promoting 

environments on child development, depending on if school goals are congruent with 

child and family expectations.  Unfortunately, we must remember when looking at the 

influence of schools that Latina students face systematic discrimination in the public 

school system.  For example, a survey study of 6
th

 through 12
th

 grade Latino students 

found that institutional barriers, defined as school dissatisfaction, unwelcoming 

experiences, and discriminatory experiences, were predictors of both GPA and drop-out 

likelihood (Martinez et al., 2004).  The following section will describe typical school 

math and science resources, including teacher quality and laboratory access, that are 

commonly faced by Latina students. 

Teacher quality is a broad concept that relates to the effectiveness of a teacher to 

do his or her job.  Bolyard and Moyer-Packenham (2008) in a review of literature 

identified six characteristics used to operationalize teacher quality: general ability, 

experience, pedagogical knowledge, subject knowledge, certification status, and teacher 

practices and beliefs.  Fuller, Carpenter, and Fuller (2008) reported on differences 

between several teacher quality variables across Texas high schools.  Among their 

findings were that schools enrolling the highest percentage of students of color had 

almost 40% of their science teachers teaching out-of-area and almost 13% of science 

teachers within two years of their college graduation (Fuller et al.).  In addition, over 38% 
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of certified science teachers in these schools failed the science content test on their first 

attempt (Fuller et al.).  Schools that enrolled low-income students showed a similar 

pattern leading to the conclusion that low income students of color are disproportionately 

affected.  Latina students are likely then to be taught by teachers with less experience and 

less subject knowledge, both key characteristics of quality teachers. 

Teranishi, Allen, and Solorzano (2001) found similar results in California where 

the proportion of teachers at Latino majority schools working without a credential was 

nearly double the number at White or Asian majority schools.  Betts, Ruenben, and 

Danenberg (2000) found that the average Latino middle school student attended a school 

where 11% of the science teachers were not fully credentialed versus 3% for Whites and 

4% for Asians.  Most importantly, these researchers documented how the level of 

teaching experience and the percentage of teachers without a full credential within a 

school are strongly related to student achievement in that school (Betts et al.; see also 

Bolyard & Moyer-Packenham, 2008).   Schools with the highest levels of experienced 

and credentialed teachers had the highest student achievement. 

Quality teaching is essential for the academic development of all students, but 

may be especially welcome for students who face other barriers to academic 

achievement.  Garcia-Reid (2007) found that teacher’s support offered the greatest 

contribution to the school engagement of middle-school Latinas above even parent and 

peer support.  Middle school students that had teachers as advisors were more likely to 

have plans for high school, a simple idea which has been linked to higher overall 

academic success (Cooney & Bottoms, 2003; Brown & Campbell, 2008).  Bouchey and 
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Harter (2005) found that when students felt teachers thought they were competent, they 

were more likely to feel competent themselves in math and science.  Perceived support 

from teachers also had a direct effect on performance above and beyond the effect of 

parents.  Good teachers not only provide content knowledge, but can provide valuable 

feedback on skills and help students navigate the school system.   

In addition to academic development, vocational development also appears to be 

influenced by teacher support.  In a longitudinal study by Helwig (2004), students in the 

10
th

 grade regarded their parents as most influential in their career decisions, but by 12
th

 

grade, the same students nominated teachers as the most influential.  The importance of 

teachers contrasts with the students’ report on the lack of career preparation by their 

school system in general.  Vocational advice from teachers was also cited as a means of 

support by urban, high school students (Kenny et al., 2007).  Houser and Garvey (1983) 

reported that encouragement from school personnel was a significant influence on female 

students in nontraditional vocational programs.  Metheny et al. (2008) found that students 

who perceive their teachers as caring and more invested in their future reported higher 

levels of career decision-making self-efficacy.  Additionally, higher reports of teacher 

caring and expectations were related to higher outcome expectations of the students.  

These studies all point to the overall positive effect of teacher encouragement and 

expectations on student career development.  What remains to be documented is how 

supportive teachers may be directly influencing students’ STEM career interests. 

Access to advanced math and science classes is another resource problem faced 

disproportionately by Latino students.  Latinos, especially at low-income schools, have 
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less access to math and science classes that are included on pre-college tests and are 

necessary for college entrance (Oakes & Saunders, 2004). For example, Latino students 

are less likely than their White or Asian peers to attend high schools that offer 

trigonometry classes, a prerequisite to the calculus classes that are the basis of college 

engineering and science classes (Adelman, 2006).  In addition, high schools that serve 

predominantly Latino students have low enrollment in AP classes and, even in schools 

with high AP enrollment, Latino students were disproportionately under-represented in 

the AP classes (Solorzano & Ornelas, 2002; Teranishi et al., 2004 ).  Betts et al. (2000) 

also found similar results in that as average student socioeconomic status rises, the 

number of AP classes offered by the school also increases.  Low income, minority 

students then have the least access to these advanced classes. 

The average Latino student in schools with White or Asian American majorities 

demonstrates a higher college preparation rate than students from Latino majority schools 

(Teranishi et al., 2004).  However, they still rank below their White and Asian peers.  

Only 24% of Latino graduates from White majority schools met the minimum admission 

standards to the top state schools as compared to 35% of White graduates at the same 

schools (Teranishi et al.).  Within the same schools, then, Latinos and Whites are being 

tracked into different classes with different consequences for their college eligibility.   

Crosnoe (2009) found similar results using a national data set that has documented how 

low-income students, especially African American and Latino students in schools that 

have white majorities, are tracked into lower-level math classes than their peers.  Cooney 

and Bottoms (2003) found that in general many students are being placed in lower level 
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high school classes than they are capable of handling.  In turn, Cooney and Bottoms 

found that these students are more likely to fail these classes than when they are placed in 

more challenging classes.   

In addition to inadequate access to qualified teachers and advanced class work, 

Latino students are likely to face problems with access to quality curriculum and 

classroom materials.  Curriculum at schools with a large percentage of students of color 

or low-income populations has been found to be disproportionately text-based, remedial, 

and teacher directed, as opposed to more activity based and student centered (VonSecker 

& Lissitz, 1999; Oakes, 1990).  These types of vocabulary-heavy curriculum pose special 

problems for ESL students or other students with different cultural discourse patterns 

(Lee & Buxton, 2008).  Teachers and counselors mistake difficulties with language 

translation or a student’s reluctance to pose questions as problems with content 

knowledge or ability.  This can be a particular problem in science classes that focus on 

traditional teaching and require memorization of a large amount of technical vocabulary.   

Principals and teachers in low-income schools report that material resource 

problems interfere with adequate science instruction (Oakes, 1990).  A Harris Research 

Poll of elementary and secondary science teachers in California found that 49% of 

science classes lack laboratory equipment and the resources to do laboratory work (Oakes 

& Saunders, 2004).  More alarmingly, this number jumps to 60% in schools where over 

20% of the staff is uncertified and 86% in schools where the teacher was not well 

prepared to teach the state standards (Oakes & Saunders).  Schools with large numbers of 

students on state aid or with large numbers of English language learners, in other words 
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those most likely to be serving the Latino population, were among the lowest rated 

(Oakes & Saunders).  These same schools also reported having poor quality, out of date 

textbooks with insufficient numbers of books to send home with students.  Teachers even 

reported having science ―laboratories‖ with no access to running water to conduct 

experiments or clean equipment.   

In addition, schools with high numbers of low-income and minority students are 

also less likely to have access to computers and the internet (National Science 

Foundation, 2003).  California students in a majority Latino high school reported 

significant problems with access to school materials that in turn affected their preparation 

for college (Kimura-Walsh et al., 2008).  Nonetheless, access to such equipment is 

required in order to learn state content standards that constitute the basis of achievement 

tests.  For example, twenty-two of California’s science content standards require or 

recommend computer access, while eighteen require or recommend internet access 

(Koski & Weiss, 2002).   

An area of research that has not been adequately explored is how these school 

level factors may be interacting with each other to form an impassable barricade for 

Latino students.  Oakes and Saunders (2004) have looked at how several of these barriers 

interact with each other in California schools serving predominately low income students 

of color.  Less-qualified and less-experienced teachers are often placed in the lowest tract 

classes.  This effect is exacerbated in economically disadvantaged schools with the result 

that high ability students at low-income schools are often being taught by less qualified 

teachers than low ability students at high-income schools.  This may be a special problem 
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for students looking to enter highly competitive math and science fields if their middle 

school and high school classes did not adequately prepare for them to take college level 

math and science classes. 

Previous research has looked at barriers to STEM interest and goals in students 

(Lent et al., 2001; Lent et al., 2004).  Barriers, however, are broadly conceptualized and 

include difficulties in areas such as family support, financial constraints, racial and 

gender discrimination, and job market pressures (Lent et al., 2001).  However, none of 

these studies specifically address inadequacies in STEM school resources.  This is an 

important problem, because many of the career development theories acknowledge the 

importance of actual performance of career related tasks in the development of vocational 

self-efficacy and interests.  The lack of material resources at schools attended by Latinas 

could be playing a role in their interest and career development and this area of research 

is overlooked. 

The previous section reviewed theories of interest development and how gender, 

parenting, and culture may influence children’s interests.  A conclusion that emerges 

from this literature is that while children have innate talents and abilities, they are 

differently encouraged in these talents and abilities by the people that surround them.  

Parents and teachers serve as the primary vehicles of this verbal encouragement and 

possible discouragement.  The differential feedback that children receive becomes part of 

their cognitive processes and from these processes emerge differences in interests.   

In addition, schools have the very important role to provide an opportunity to 

engage in activities children do not have access to in the home.  At schools, students are 
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given the chance to perform, try, and act on different abilities.  After all, how does 

someone know they are good or bad at something without trying it?  This is why it is so 

important to address not only the psychological encouragement variables from significant 

others, but also the opportunities children are being given in schools.  When children are 

not given adequate opportunity to engage in science activities it is hard to imagine how 

they will form positive expectations about their future abilities in that area.  Students will 

not know they like to do something, unless they get to do it.  With schools attended by 

Latinas found to be so underfunded and understaffed, we must consider the consequences 

of these environmental factors on their interest development.  We must also consider how 

various contextual factors may be interacting on development—a possibility that has 

been overlooked in current literature. 
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Chapter 3: Proposed Research Study 

The overall aim of this research study was to examine the role of parents and 

schools on the development of Latina adolescents’ interests in STEM subjects and 

careers.  In the following section, I propose a quantitative study that addresses questions 

raised in the review of the literature.  The study will survey adolescents about their 

perceptions of parental attitudes and behaviors, access to school resources, including 

access to quality teachers, and their own interests.  Perceived parent socialization, school 

resources, and STEM self-efficacy are predictor variables and STEM interest is the 

outcome.  The analysis will consist of correlations and linear regressions, including 

investigating interactions between the psychological and contextual variables. 

RESEARCH QUESTIONS AND HYPOTHESES 

Research Question 1 

Are there specific socialization practices parents engage in that encourage 

children to develop interests in STEM careers and STEM self-efficacy?  

Hypothesis 1.  Children’s level of interest in STEM classes and careers will be 

positively correlated with parent socialization practices aimed at STEM careers.  These 

practices will include: (1) talking about their own experiences in STEM, (2) engaging in 

home-based STEM activities, and (3) verbal support for continuing in STEM.   

Rationale for Hypothesis 1:  Previous research has found links between child self-

efficacy in STEM and parent beliefs and attitudes (Bandura et al., 2001; Bleeker & 

Jacobs, 2004; Jacobs, 1991; Navarro et al., 2007; Turner & Lapan, 2002).  Other studies 
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have found that parent support and encouragement relate to child’s vocational interests 

(Boucjey & Harter, 2005; Bandura et al., 2001; Stake, 2006; Whiston & Keller, 2004).  

Therefore, I hypothesize that specific STEM related statements and actions by parents 

correlate with children’s STEM interest and self-efficacy.  Based on social-cognitive 

career theory, it is expected that higher levels on the STEM interest measure will be 

reported by students who recount engaging in STEM related behaviors with parents, have 

parents who offer verbal support about STEM classes and interests, and have parents that 

act as role models for STEM related behaviors. 

Research Question 2 

Does access to adequate science and math resources at schools, including access 

to quality teachers, influence children’s interest and self-efficacy in STEM? 

Hypothesis 2.  High reports of school science resources will be positively 

correlated with children’s interest and self-efficacy for STEM.   

Rationale for Hypothesis 2.  Teachers appear to play an important role in the 

development of student STEM interest and self-efficacy.  Teacher quality and support has 

been found to correlate with STEM achievement outcomes (Betts et al, 2000; Bolyard & 

Moyer-Packenham, 2008) and STEM self-efficacy and interests (Bouchey & Harter, 

2005).  Research on how material school resources relate to STEM outcomes is limited to 

studies that find schools with more limited resources correlate with lower achievement 

(Betts et al., 2000; Oakes & Saunders, 2004).  Research on occupational barriers also 

finds schools to play a role in possibly limiting occupational aspirations (Lent et al., 

2001).  Access to material resources and teacher support may not only affect 
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achievement, but also act to promote a view of the self as a scientist.  Without access to 

science and math resources in the school, children are not able to engage in the actions 

that lead to positive performance expectations.  Therefore, students who report engaging 

in more science and math activities at school are expected to show greater STEM self-

efficacy and vocational interests.  In a similar way, positive reflections from teachers are 

thought to support a child’s view of the self as scientist and lead to greater self-efficacy 

and interest. 

Research Question 3 

What is the relative importance of parent socialization, school resources, and self-

efficacy in determining children’s interest in STEM? 

Hypothesis 3.  Self-efficacy is predicted to have the greatest direct effect on 

children’s interest and school resources is predicted to have the least direct effect. 

Rationale for Hypothesis 3.  No previous study has investigated the relative 

effects of self-efficacy, parent socialization, and school resources on child outcomes.  

However, several previous studies have found STEM self-efficacy to directly affect child 

STEM interests for middle school students (Navarro et al., 2007; Turner et al., 2004) and 

for college students (Ferry, Fouad, & Smith, 2000). Navarro et al. (2007) also found 

perceived parent support to predict STEM self-efficacy, but the same result was not 

found for teachers.  Because self-efficacy has been the dominant variable in the literature, 

I expect it to have the greatest effect, while school resources, with the least amount of 

research support, to have the least. 
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Research Question 4 

What role does STEM self-efficacy play in the relation between parent 

socialization practices and child outcomes in STEM?  

Hypothesis 4.  STEM self-efficacy mediates the relation between parent 

socialization practices and child outcomes. Those students whose parents engage in the 

most socialization practices will have higher self-efficacy, leading to more positive 

STEM outcomes. 

 

 

Figure 1. Mediation model in which the effect of parent socialization on STEM interest is 

mediated by STEM self-efficacy. 

 

Rationale for Hypothesis 4.  STEM self-efficacy has been linked to positive 

teacher and parent support in general.  Turner, Steward, and Lapan (2004) found that for 

a majority White, middle school sample, math self-efficacy was predicted by parents’ 

support for STEM career pursuits. Navarro, Flores, and Worthington (2007) found that 

math and science self-efficacy mediated the relation between perceived parent support 

and math and science interests. Ferry, Fouad, and Smith (2000) also found that parental 

encouragement predicted math and science grades, which in turn predicted self-efficacy 

and that self-efficacy predicted interest.   Lent et al. (2001) found self-efficacy to mediate 

the relation between feelings of support and STEM outcomes in college students.  

Parent 

socialization 

STEM self-efficacy 

STEM interest 
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Therefore, I hypothesize that in this study, self-efficacy will act in a similar role, 

mediating the relation between parent behaviors and child outcomes. 

Research Question 5 

What role does STEM self-efficacy play in the relation between school resource 

factors and child interest in STEM?   

Hypothesis 5.  STEM self-efficacy partially mediates the relation between school 

resources and child STEM interest.   Those students in schools with higher levels of 

resources will have higher self-efficacy, leading to more positive STEM outcomes. 

 

 

 

Figure 2.  Mediation model in the which the effect of school STEM resources on STEM 

interest is mediated by STEM self-efficacy. 

 

Rationale for Hypothesis 5.  This hypothesis is designed to test if school resources 

can be linked to the relation between self-efficacy and child outcomes.  As discussed 

above, STEM self-efficacy has been positively correlated to STEM child outcomes 

(Turner et al., 2004).  Lent et al. (2001) also found that perceptions of barriers, which 

included school instructional barriers, directly related to STEM self-efficacy and then 

indirectly to STEM major choice in college students.  Schools with more math and 

science resources provide their students with more opportunities to engage in 
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performance tasks that can increase STEM self-efficacy.  Qualified teachers at high 

resource schools can also act as role models and offer verbal encouragement to pursue 

math and science careers (Bouchey & Harter, 2005; Houser & Garvey, 1983).  According 

to SCCT, encouragement from significant others and opportunities for performance are 

both factors in determining self-efficacy (Lent et al., 1994)  

Research Question 6 

Do the three independent variables (parent socialization, school resources, and 

self-efficacy) interact in determining children’s interest in STEM? 

Hypothesis 6.  A three-way interaction will exist between parent socialization, 

school resources, and self-efficacy on STEM interest.  In this interaction, the relation 

between STEM self-efficacy and STEM interest is dependent on parent socialization, 

school resources, and on the relation between socialization and resources. 

(a) Those with high parent socialization and high school resources will show the 

strongest positive relationship between self-efficacy and outcomes.   

(b) Those with low parent socialization and low school resources will not show a 

relationship between self-efficacy and outcomes. 

(c) There is no current hypothesis for those with mixed level factors (i.e., high on 

parent socialization and low on school resources.) 
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Figure 3.  Hypothesized three-way interaction plot showing simple slopes of STEM 

interest on STEM self-efficacy for high and low values of parent 

socialization (PS) and school resources (SR). 

 

Rationale for Hypothesis 6.  As stated above, no previous published research has 

documented a relation between parent socialization, school resources, self-efficacy, and 

child outcomes.  However, perceived parent socialization has been linked to both self-

efficacy and child outcomes in STEM areas (Bouchey & Harter, 2005; Stake, 2006).  

School resources, conceptualized as teacher support, have also been correlated with self-

efficacy and child outcomes (Bouchey & Harter, 2005; Stake, 2006).  Therefore, I 

hypothesize that both parent socialization and school resources act together to reinforce 

each other in advancing child interest in STEM by leading to high self-efficacy.  This 

goes along with SCCT which posits that role models, vicarious learning, and most 

importantly, performance, all influence self-efficacy (Lent et al., 1994).  The process of 

interest development is not singular, but a global phenomenon, with roots in various 
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contexts and attitudes.  Additionally, without positive parent socialization and school 

resources, students’ STEM self-efficacy would not be based on actual performance or 

vicarious learning.  Therefore, while they may express varying interests in STEM classes, 

there will not be a statistically significant relation with STEM self-efficacy for these 

students.  

METHODS 

Participants 

Surveys will be given to middle-school Latina students from an urban school 

district in Texas.  Efforts will be made to recruit students from several different schools 

(Latino majority, white majority, low-income, middle-income, and high-income) so that a 

diverse sample of students is surveyed.   

Power analysis using the G*Power program (Faul, Erdfelder, Lang, & Buchner, 

2007) concludes that a sample size of 153 is required to detect an effect of R
2
 = .15 with 

an alpha of .05 and seven predictors in a linear multiple regression.  This is a reasonable 

effect size given results from previous studies (Bleeker & Jacobs, 2004; Diemer, 2007).  

Anticipating approximately a quarter of surveys will be incomplete, 200 adolescents 

would be the minimum number of participants required before analysis can be 

undertaken.  This number surpasses the general rule of thumb of 15 participants per 

predictor variables as there are up to seven variables to be entered in regression equations 

without including demographic variables.  In addition, Dawson and Ritcher (2006) 

caution that having enough power to detect a three-way interaction with moderate effect 

size requires several hundred participants.  Therefore, I propose to survey a total of 300 
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students. 

Procedure 

The proposed study will follow the guidelines established by the Institutional 

Review Board for the Protection of Human Subjects at the University of Texas, Austin.  

Please see Appendix A for copies of the written consent form required for parents and 

assent form for children.  Once consent is obtained from parents and assent from 

students, the primary investigator will administer surveys in classes or after-school as 

permitted by school administrators.  Surveys will principally be internet based, but paper 

and pencil surveys may also be used as determined by school administrators for their ease 

of use.  Survey administration is expected to take a full class period or approximately 50 

minutes. 

Outcome measures 

Science/math interests.  Adolescents’ interests in math and science areas will be 

assessed with two measurements.  The first, the Inventory of Children’s Activities 

(Tracey & Ward, 1998), will be used to assess general interest in activities that relate to 

broad occupational categories.  Based on the RAISEC (Realistic, Investigative, Artistic, 

Social, Enterprising, and Conventional) categorization of career interests, the measure 

uses lists of school- and home-based activities as prompts for each interest area.  

Participants are asked to respond how much they like each activity based on a 5-point 

scale (1 = don’t like at all to 5 = like a lot.)  The realistic and investigative subscales with 

5-prompts each will be used as these correspond to basic interests in science and math.  

Tracey and Ward (1998) reported an alpha reliability of .79 for the realistic scale with 
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middle-school students and a 1-week reliability of .71.  The investigative scale had a .73 

alpha coefficient with the same sample and a 1-week reliability of .73.   

 An additional survey, the Math/Science Interest Scale (MSIS; Fouad & Smith, 

1996) will also be administered to test for direct interest in science-class and math-class 

related activities.  This 20-item scale was designed for middle-school students using a 3-

point scale ranging from 1 (I like it) to 3 (I don’t like it).  Sample items include ―Solve 

math problems‖ and ―Visit a science museum.‖  With predominantly Latino populations, 

Fouad and Smith reported an alpha of .90.   

Science/math self-efficacy.  Participants’ self-efficacy in science and math will be 

assessed with the Math/Science Self-Efficacy Scale (MSSES; Fouad, Smith, & Enochs, 

1997).  This 12-item scale devised for middle-school students asked participants to rate 

their ability to succeed in a math or science-related school-based activity on a 5-point 

scale (1 = very good ability to 5 = very little ability).  Sample items include ―Earn an A in 

math‖ and ―Design and describe a scientific experiment that you want to do.‖  Previous 

studies with predominately Hispanic middle-school samples have reported Cronbach’s 

alpha of .84 to .86 (Fouad & Smith, 1996; Fouad et al., 1997; Navarro et al., 2007).  

Studies by Fouad and colleagues (1997) and Fouad and Smith (1996) assert the 

concurrent validity of the measure as it was able to detect changes in self-efficacy 

following an intervention, in addition to predicting related expectations, interests, and 

intentions.   

Independent variable measures 

Parent socialization for STEM careers scale. Developed for this study, this 32-



 47 

item scale was designed to assess particular parental behaviors and attitudes from the 

child’s perspective that may influence their interest in STEM subjects.  There are 16 

separate questions for both mother and father figures.  Participants answer on a 5-point 

Likert scale from 1 (strongly disagree) to 5 (strongly agree).  The scale items are listed in 

Appendix B along with an explanation of item construction.  The items for mothers and 

father will initially be analyzed as two subscales, but if the scales are highly correlated, 

the scales will be combined in subsequent analysis. 

School science and math resources scale. Developed for this study, this 

dichotomous 17 item scale was designed to assess students’ exposure to common science 

and math equipment and activities in school.  Texas and California science standards 

were examined to produce a list of items and activities that would occur in classrooms 

aligned to these standards.  Participants are asked to respond if they recall using the items 

or doing the activities in elementary school (K-5
th

 grade) or middle school (6
th

-8
th

 

grades).  The full scale is listed under Appendix B. 

Perceived teacher support.  The Child and Adolescent Social Support Scale 

(CASSS) developed by Malecki, Demaray, Elliott, and Norton (1999) will be used to 

assess perceived teacher support.  Using the ten items from the teacher support subscale, 

students report on a six-point Likert scale from 1 (never) to 6 (always).  Sample items 

include ―My teacher cares about me,‖ and ―My teacher gives good advice.‖  To provide 

more specific information about science and math, however, prompts will be reworded to 

ask about science and math teachers in particular.  Malecki and Demaray (2002) report a 

coefficient alpha of .89 for the teacher subscale with middle and high school students.  
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An eight-week test-retest correlation for the entire scale was .70. 

Demographic information.  A demographic survey will also be conducted to 

obtain information on age, grade level, previous academic achievement, current career 

goals, generation status, birthplace, years living in US, parent education level, and 

perceived socioeconomic status. 
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ANALYSES AND EXPECTED RESULTS.   

Once data are collected and cleaned, descriptive statistics of all variables will be 

computed using a statistical analysis program, such as SPSS.  Using this data, I will look 

for outliers in the data and determine if the assumptions of multiple regressions have been 

met.  I will also look at the alpha reliabilities of the scales, paying particular attention to 

the two scales created for this study.  Adequate reliabilities above .70 will be established 

before analysis continues (Ponterotto & Ruckdeschel, 2007).  Next, child interest and 

self-efficacy will be correlated with demographic variables to determine if any of these 

variables need to be controlled for in subsequent analysis.  For the subsequent analysis, 

child interest is assumed to be one variable, although I intend to use two different scales 

to measure this variable in the population.  These two interest scales are likely to be 

highly correlated with each other.  However, analysis will proceed with the two scales 

treated as separate dependent variables in order to determine if interest as measured with 

a RAISEC scale differs from interest measured with a school activity centered scale. 

Test of Research Question 1.  To determine if there are specific parent 

socialization practices that correspond to increased child STEM interest, simple zero-

order correlations will be run between the parent socialization scale and the STEM 

interest scale.  Significance between the parent variable and the child variable will be 

determined by using an alpha level of .05.  If correlations are significant, children’s 

interest (Y) will be regressed on parental STEM socialization (PS), creating a regression 

equation of Y = a + b1PS + e, where e is the error term. 

Test of Research Question 2.  To determine if there are specific school resource 
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factors that correspond to increased child STEM interest, simple zero-order correlations 

will be run between the school science and math resource scale, the teacher support scale, 

and the child interest scale using an alpha level of .05.  If correlations are significant, 

children’s interest (Y) will be regressed on school science and math resources (SMR) and 

teacher support (TS), creating a regression equation of Y = a + b1SMR + b2TS + e, where 

e is the error term.  If b1 and b2 are statistically significant, school resources predict 

student interest in STEM. 

Test of Research Question 3.  For this analysis, all independent variables will be 

entered into the model, Y = a + b1PS + b2SMR + b3TS + b4SE+ e.  The relative 

importance of each variable will be determined by comparing the standardized regression 

coefficients (Keith, 2006).   

Test of Research Question 4.  Analysis will be run to test for mediation according 

to the principles outlined by Preacher and Hayes (2008).  To demonstrate that child self-

efficacy mediates the relation between parent socialization and child interest, the indirect 

effect of parent socialization through self-efficacy is measured with a bootstrap 

technique.  In bootstrapping, repeated samples are taken from the data and the indirect 

effect is estimated from the collection of samples.  This technique requires the use of an 

advanced computer statistical program, but has the advantage of not making an 

assumption that the data fits a normal distribution, as do other techniques such as the 

Sobel test (Preacher & Hayes).   Bootstrapping produces a confidence interval for the 

indirect parameter.  Confidence intervals that do not include zero are considered 

significant.    
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Test of Research Question 5.  The test of this research question will follow the 

same line of reasoning as for research question 4, but with school resources as the 

independent variable, in place of parent socialization.  An additional step will be the 

creation of one school resource variable (SR) by combining the centered school science 

and math resource scale (SMR) with the centered teacher support scale (TS).  If only one 

of these variables was found to be a significant predictor of child interest in previous 

analysis, only that variable will be included in the analysis. 

Test of Research Question 6.  To determine if a three-way interaction exists, first 

the centered school science and math resource scale and the centered teacher scale will be 

combined to create one school resource variable (SR).   If only one of these variables was 

found to be a significant predictor of child interest in previous analysis, only that variable 

will be included.  Interaction terms will be created using centered variables.  The 

regression equation for this analysis is Y = a + b1PS + b2SR + b3SE + b4(PS*SR) + 

b5(PS*SE) + b6(SR*SE) + b7(PS*SR*SE) + e.  If b7 is found to be statistically 

significant, then an interaction between the three independent variables is occurring.  This 

relation will be probed using the methods described by Dawson and Ritcher (2006).  In 

this method, formulas for the simple slopes of the relation between self-efficacy and 

interests at high and low levels of parent socialization and school resources are 

calculated.  Generally, one standard deviation above and below the mean are used to 

represent high and low values.  Next, the difference between slopes are calculated, along 

with the standard error of the difference of pairs of slopes.  Finally, a t-test is performed 

to determine if the ratio between the slope differences and the standard error is 
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statistically different from zero.  Formulas are provided by Dawson and Ritcher for these 

calculations (2006).   
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Chapter 4: Summary and Implication 

This research study specifically examined two influences on the STEM self-

efficacy and career interests of adolescent Latinas: (1) parental behaviors and attitudes 

surrounding STEM and (2) school STEM resources, including material resources and 

teacher support.  Specific questions and deficits in the literature review center on how 

these variables may be interacting on the established relation between self-efficacy and 

interests.  Therefore, I proposed a study that could address these questions and determine 

the relative influence of factors, as well as assess their possible interactions.  Specifically, 

I hypothesized that high levels of parent socialization along with high levels of school 

resources strengthen the relation between STEM self-efficacy and interests for Latinas.   

LIMITATIONS AND IMPLICATIONS FOR FUTURE RESEARCH 

 There are methodological limitations to the proposed study.  First, two of the 

instruments used in the analysis have not previously been validated.  While no measure 

with poor internal consistency would be used in the analysis, results must be treated with 

caution as specific items and scales may not fully capture the experiences of the 

participants.  Additionally, regression analysis is limited in describing the paths of 

influence on outcomes.  Structural equation modeling or another type of advanced 

statistical analysis could elucidate the proposed direct and indirect paths, as well as 

evaluating additional paths of influence not considered here.  Finally, career interests and 

choices follow a developmental path.  However, this study is not longitudinal and 

therefore only captures a snapshot of Latina’s career decisions.  Influences prior to 
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middle school or that occur afterwards in high school may turn out to be more significant, 

but are not examined in this study. 

Additionally, this research will take place within Texas with a predominately 

Mexican American population.  Latinos are a large and diverse group with various 

histories and current circumstances.  Findings from this limited study may not then 

generalize to other Latino groups or Mexican Americans in other geographic areas.   

Despite these limitations, research in this area is sorely needed.  Theories of 

career development have been around from almost a hundred years and research on 

gender differences in STEM outcomes has been ongoing for over 30 years (Betz, 2004; 

Chartrand, 1991).  Interventions designed to address gender disparities have mainly been 

aimed at increasing female STEM self-efficacy and achievement (National Science 

Foundation, 2003).  This study offers an opportunity to find out if other areas of possible 

intervention may also have an impact on changing girls’ occupational choices.  By 

examining the role of parent socialization, we may discover that interventions aimed at 

addressing parental behaviors and attitudes toward STEM are an effective way to address 

child STEM behaviors and attitudes.  In addition, finding school resources to be a 

significant predictor of student STEM outcomes may also act to focus interventions on 

increasing the material and school support resources available to Latina students.  

CONCLUSION 

The American Association for the Advancement of Science published their 

national science education standards under the title Science for All Americans (1990).  

The ―all‖ is important.  It reminds educators that science should not be restricted to only 
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certain groups.  Every person is capable of achieving high science literacy.  This study 

addresses the issue by examining how contextual variables such as parent socialization 

and access to STEM school resources play a role in Latina STEM outcomes.  Most career 

development theories predict contextual variables to have at least an indirect relation with 

STEM outcomes, but these variables remain neglected in the current research literature.  

By looking at the roles of contextual variables and their possible interactions, the 

proposed study could address this inattention. 

This research also directly attacks the deficit assumption that Latinas are not 

engaging in science because of some aspect of their culture.  Rather, research has shown 

that Latinas are not being given equal access to the resources that lead to science 

achievement.  Whether these inequalities have resulted from deliberate racism or 

negligent omissions, the results have been significant for Latina students.  Latinas are 

being denied access to knowledge and the power that comes with that knowledge.  These 

disparities need to be addressed if we expect the United States to continue its 

technological and scientific prominence in the world.  We also have a moral obligation 

within a democratic country to ensure our most democratic institution, the school, is open 

and equal for all. 
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APPENDIX A: CONSENT AND ASSENT FORMS 

English versions of parental consent form and child assent form.  Spanish forms will also 

be provided. 

CONSENT FORM 

Middle school students’ science and math interests 
You are being asked to allow your child to participate in a research study.  This form provides 

you with information about the study.  The person in charge of this research will also describe 

this study to you and answer all of your questions. Please read the information below and ask any 

questions you might have before deciding whether or not to take part. Your participation is 

entirely voluntary.  You can refuse to participate without penalty or loss of benefits to which you 

are otherwise entitled.  You can stop your participation at any time and your refusal will not 

impact current for future relationships with UT Austin or participating sites.  To do so simply tell 

the researcher you wish to stop participation.  The researcher will provide you with a copy of this 

consent for your records. 
 

The purpose of this study is to examine factors that influence middle school students’ 

interests in math and science. 

 

If you agree to be in this study, we will ask your child to do the following things: 

 Take  several short surveys 

Total estimated time to participate in study is 1 hour. 

 

Risks of being in the study 

 No physical or psychological risks are anticipated, however, this survey may involve 

risks that are currently unforeseeable. If you wish to discuss the information above or any 

other risks your child may experience, you may ask questions now or call the Principal 

Investigator listed on the front page of this form. 

 

Benefits of being in the study 

 No monetary or material compensation is provided for participation in the study. 

 

Confidentiality and Privacy Protections: 

 The data resulting from your participation may be made available to other researchers in the 

future for research purposes not detailed within this consent form. In these cases, the data 

will contain no identifying information that could associate you with it, or with your 

participation in any study. 

 

The records of this study will be stored securely and kept confidential. Authorized persons from 

The University of Texas at Austin, members of the Institutional Review Board, and (study sponsors, 

if any) have the legal right to review your child’s research records and will protect the 

confidentiality of those records to the extent permitted by law.  All publications will exclude any 

information that will make it possible to identify you as a subject. Throughout the study, the 

researchers will notify you of new information that may become available and that might affect 
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your decision to remain in the study. 

 

Contacts and Questions: 

If you have any questions about the study please ask now.  If you have questions later, want 

additional information, or wish to withdraw your child’s participation call the researchers 

conducting the study.  Their names, phone numbers, and e-mail addresses are at the top of this 

page.  If you have questions about your child’s rights as a research participant, complaints, 

concerns, or questions about the research please contact Jody Jensen, Ph.D., Chair, The 

University of Texas at Austin Institutional Review Board for the Protection of Human 

Subjects at (512) 232-2685 or the Office of Research Support at (512) 471-8871.or email: 

orsc@uts.cc.utexas.edu. 
 

You may keep the copy of this consent form.  
 

 

 

You are making a decision about allowing your child to participate in this study. Your 

signature below indicates that you have read the information provided above and have 

decided to allow him or her to participate in the study. If you later decide that you wish to 

withdraw your permission for your child to participate in the study, simply tell me. You 

may discontinue his or her participation at any time. 

 

______________________________ 

Printed name of child 

 

_________________________________    _________________ 

Signature of Parent(s) or Legal Guardian Date 

 

_________________________________    _________________ 

Signature of Investigator      Date 
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ASSENT FORM 

Middle school students’ science and math interests 
 

I agree to be in a study about factors that influence middle school students’ interest in 

science and math. This study was explained to my mother/father/parents/guardian and 

she/he/they said that I could be in it. The only people who will know about what I say 

and do in the study will be the people in charge of the study. 
 

In the study I will be asked questions about how I feel about math and science. I will also 

be asked questions about my family and my school. 
 

Writing my name on this page means that the page was read by me and that I agree to be 

in the study. I know what will happen to me. If I decide to quit the study, all I have to do 

is tell the person in charge.  

 

__________________________________________ __________________ 

          Child's Signature Date 

 

__________________________________________ __________________ 

     Signature of Researcher Date 
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APPENDIX B: SCALES 

Parent Socialization for STEM Careers Scale 

Items on the scale were modified from several studies that looked at the relations 

between parent socialization and encouragement to academics, careers, and STEM 

interests (Bouchey & Harter, 2005; Ferry, Fouad, & Smith, 2000; Keller & Whiston, 

2008; Suizzo & Soon, 2006; Turner et al., 2003).  The items were created to reflect three 

broad areas parents might engage in to encourage their children’s STEM interests and 

self-efficacy based on the above references: (1) role modeling, (2) instrumental 

assistance, and (3) verbal support. The scale was also designed to have items that 

potentially measure verbal discouragement as parents may act not only in supportive 

capacities, but also as potential barriers (Lent et al., 2001).   Items on the ―father‖ scale 

are identical, but with ―mother‖ replaced by ―father.‖  Both the mother and father scale 

will initially be treated as separate scales, but high correlations will require them to be 

combined.  This scale will first be tested with a pilot study.  Confirmatory factor analysis 

using AMOS will determine if the three hypothesized factors are plausible and which 

items need to be modified or dropped. 

Directions:  Please place a checkmark in the column that most closely matches how your 

mother or father usually act.  If you have more than one mother or father figure, please 

answer based on the person you feel has the most influence on your schooling. 

 
No, 

never 
Rarely 

A few 

times 
Sometimes 

Yes, 

very 

often 

1. My mother helps me with science 

and math projects. □ □ □ □ □ 
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2. My mother has bought me science 

or math flashcards, books, or 

games.   
□ □ □ □ □ 

3. My mother has given me books or 

brochures about careers in math or 

science. 
□ □ □ □ □ 

4. My mother helps me do my math 

or science homework. □ □ □ □ □ 

5. My mother has given me books 

about math or science subjects. □ □ □ □ □ 

6. My mother tells me that I am not 

smart enough to enter a math or 

science career.  
□ □ □ □ □ 

7. My mother tells me that I am not 

bright enough to take advanced 

math or science classes.  
□ □ □ □ □ 

8. My mother tells me that advanced 

math or science classes would be 

too hard for me.  
□ □ □ □ □ 

9. My mother tells me that I would 

not be good at a career that uses 

math or science. 
□ □ □ □ □ 

10. My mother tells me that math or 

science was their favorite subject 

in school. 
□ □ □ □ □ 

11. My mother tells me stories about 

how much she enjoyed her math or 

science classes. 
□ □ □ □ □ 

12. My mother tells me that math or 

science was their least favorite 

subject in school.  
□ □ □ □ □ 

13. My mother takes me to science 

museums, nature trails, zoos, or 

aquariums. 
□ □ □ □ □ 

14. My mother watches TV shows or 

movies about science with me. □ □ □ □ □ 

15. My mother has told me that getting 

good grades in math and science is 

not that big of a deal. 
□ □ □ □ □ 

16. My mother encourages me to take 

advanced math and science classes. □ □ □ □ □ 
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17. My mother told me she is proud of 

me when I do well in math or 

science class. 
□ □ □ □ □ 

18. My mother has told me that doing 

well on tests in math and science is 

very important. 
□ □ □ □ □ 

19. My mother has told me that I am 

good in math or science. □ □ □ □ □ 

20. My mother has told me that I 

would be good at a career in math 

or science. 
□ □ □ □ □ 

School Science and Math Resources Scale. 

This scale was created to give a general idea of the material resources available to 

students at their elementary and middle schools.  ―Yes‖ responses will be summed to 

create a total score that will be used in analysis. 

Directions: Please put a checkmark in the box that best represents your memory of 

activities at school.  You should have two checkmarks in each row—one for elementary 

school and one for middle school. 

In elementary school or middle school, have you ever done the following activities? 

 Elementary school  

(K-5
th

 grade) 

Middle School  

(6
th

-8
th

 grade) 

Yes No Yes No 

1. experiments with electricity, 

batteries, lights, or circuits □ □ □ □ 

2. experiments with pendulums, 

marbles, or weights □ □ □ □ 

3. experiments with mirrors and light 
□ □ □ □ 

4. experiments with chemicals and/or 

pH paper □ □ □ □ 

5. growing plants or taking care of 

animals □ □ □ □ 

6. dissections  
□ □ □ □ 
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7. participation in science fairs or 

other science projects □ □ □ □ 

8. field trips to natural history or 

science museums □ □ □ □ 

9. field trips to zoos or aquariums 
□ □ □ □ 

10. field trips to planetariums or air & 

space museums □ □ □ □ 

In elementary school or middle school, have you ever used the following equipment in a 

science classroom or science lab? 

1. hot plates or Bunsen burners 
□ □ □ □ 

2. glassware such as beakers, 

graduated cylinders, test tubes, 

and/or flasks 
□ □ □ □ 

3. balances or scales 
□ □ □ □ 

4. microscopes 
□ □ □ □ 

5. graphing calculators 
□ □ □ □ 

6. thermometers or temperature probes 
□ □ □ □ 

7. weather instruments (thermometer, 

wind gauge, rain gauge, etc.) □ □ □ □ 

8. computers 
□ □ □ □ 

 

Math/Science Self-Efficacy Scale  

(MSSES; Fouad, Smith, & Enochs, 1997)  

 
 1=very 

low 

ability 

2 = low 

ability 

3 = 

uncertain 

4 = 

high 

ability 

5 =very 

high 

ability 

1.  Get an A in math in high school      

2. Get an A in science in high school      

3. Determine the amount of sales tax 

on clothes I want to buy 

     

4. Collect dues and determine how 

much to spend for a school club 

     

5. Figure out how long it will take to      
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travel form Columbia to Charlotte 

driving at 55 mph 

6. Design and describe a science 

experiment that I want to do 

     

7. Classify animals that I observe      

8. Predict the weather from weather 

maps 

     

9. Construct and interpret a graph of 

rainfall amounts by state 

     

10. Develop a hypothesis about why 

kids watch a particular TV show 

     

 

Inventory of Children’s Activities  

(Tracey & Ward, 1998)  
 Don’t 

like at all 

Don’t 

like 

So-so Like Like a 

lot 

1. Build things      

2. Hammer nails      

3. Watch construction      

4. Fix a toy      

5. Watch someone fix a TV      

6. Understand how things work      

7. Take things apart      

8. Watch a science show      

9. Look in a microscope      

10. Mix things together to see what happens      

 

Math/Science Interest Scale  

(MSIS; Fouad & Smith, 1996) 
 1 = like 2 = not sure 3 = dislike 

1. Visit a science museum    

2. Listening to a famous scientist talk    

3. Solving computer problems    

4. Solving math puzzles    

5. Touring a science lab    

6. Joining a science club    

7. Creating a new technology    

8. Using a calculator    

9. Working with plants and animals    

10. Taking classes in science    

11. Working in a medical lab    

12. Reading about science discoveries    
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13. Participating in a science fair    

14. Working in a science laboratory    

15. Learning about energy and electricity    

16. Working as an astronomer    

17. Taking classes in math    

18. Working with a chemistry set    

19. Inventing    

20. Watching a science program on TV    
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