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ABSTRACT 

During the early grades, female students generally display 

enthusiasm for learning science. As these same students go 

though school, however, their level of motivation changes. Once 

female students reach high school, many lack the confidence to 

take chemistry and physics. Then, in college they lack the 

background necessary to major in chemistry, physics, and 

engineering. This study used quantitative data to investigate 

the correlation between female students' motivation, self-

esteem, and standards-based state science achievement tests 

combined with a qualitative survey of student’s perceptions of 

parents’ attitudes toward science. The Children’s Science 

Motivation Inventory (CAIMI) determined students’ levels of 

motivation toward science. The Coopersmith Self-esteem Inventory 

(CSEI) ascertained female students’ overall self-esteem. The 

ISTEP+ exam given in the 6
th
 grade measured the students’ 

academic achievement in science. Trained examiners who 

interviewed students comprised the qualitative component of the 

study. Each examiner elaborated on selected questions from the 

CSEI and CAIMI to determine the students’ perceptions of 

parental attitudes toward science. A multiple regression was 
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used to determine the correlation between self-esteem, 

motivation, and achievement in science. The correlation was 

strongest between motivation. Interviews revealed parents and 

teachers had the most influence on students' perception of 

science. In understanding the correlation between female 

students’ motivation, achievement, and self-esteem, schools will 

gain further knowledge into how students relate to the academic 

field of science and can thus promote females' participation in 

more science courses in high school. This then will provide 

females the necessary background knowledge to pursue a greater 

number of science majors in college.  
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CHAPTER 1  

 

PROBLEM 

Introduction 

Most children enter school full of enthusiasm; each of them 

looks forward to learning and doing science. As time passes, 

though, these same students enter middle school and begin to 

reassess prior beliefs. During this time, females begin to lose 

interest in science. As females progress through school, fewer 

are taking science courses in high school. Upon reaching college 

these women lack the background necessary to pursue degrees in 

many science fields such as physics, chemistry, and engineering. 

What factors influence this change in attitude? When 

educational specialists look at girls as they progress through 

school, some interesting figures reveal themselves. In the 

elementary grades, females have higher test scores in science 

than males. However, for the past 12 years, ACT scores for 

science show that males have outscored females (Snyder, Dillow, 

& Hoffman, 2008). 
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Our nation’s children must become literate science 

students, not only to bring future scientists into the 

workforce, but also to promote scientifically literate citizens. 

On March 20, 2009, in addressing the National Science Teachers 

Association Conference, the United States Secretary of Education 

Arne Duncan said, ―Science education is central to our broader 

effort to restore American leadership in education worldwide.‖ 

In addition, he stated, ―Part of the problem is the labor pool 

just isn't there. Too much of the talent is going into other 

areas, and that's especially true among women—who are 

underrepresented in several fields of science‖ (Duncan, [Video 

file], 2009). Even local newspapers such as the Connecticut 

Hartford Courant are picking up on stories about gender 

disparities among girls in science at the middle school, high 

school and college levels (Mozdzer, 2009). 

It has become clear to many in business and industry that 

this trend needs to be reversed. Unless the country steps up 

science education to train an adaptable workforce and a 

knowledgeable citizenry with an understanding of science, 

technology, engineering and math (STEM), then the U.S. will fall 

behind other industrialized nations in STEM areas (National 

Academies, 2007). Unfortunately, many academics are perpetuating 

the pattern of the past, which is to maintain a status quo with 



14 

a paternalistic order within many, if not most, science 

departments around the country (Lemke, 2001; McIntosh, 1988). 

Overall, progress has been made over the past 35 years as 

more women go to college. During the past 35 years, the number 

of bachelor degrees awarded annually has risen by 82 % (Corbet, 

Hill, & St. Rose, 2008). According to the Department of 

Education, the percent of women over 24 years of age who hold 

bachelor’s degrees has increased from 13.8 % in 1971 to 31.6 % 

in 2006 (Snyder et al., 2008).  

In general, the number of women entering science careers 

has steadily climbed at a similar rate. But women were already 

underrepresented in these fields, so the disparity between the 

two has remained constant. For example, since 1970 the number of 

women in biological sciences and engineering increased by 26 %, 

going from 12 % to 38 % of the bachelor degrees awarded 

(Preston, 2004). 

In addition, many science fields hold higher paying jobs 

than other degree areas. In addition most degrees in science go 

to males. The average income in 2006 for all full-time science 

related employment for those with bachelor’s degrees was $60,910 

for males and $45,410 for females (Snyder et al., 2008). Because 

of the science degrees women are choosing, women are missing out 

on opportunities of science careers that pay more (Seymour, 
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2006; Valian, 2006). Few women choose to obtain degrees in 

Chemistry, Physics and Engineering. These fields need bright, 

motivated, and talented individuals to pursue degrees. Our 

nation must work toward promoting more women to explore these 

fields and to choose to pursue them as they enter the work 

force.  

As females lose interest in science, they opt out of taking 

certain added science courses in high school. They are more 

likely to avoid taking physics and additional chemistry classes. 

This leaves them at a disadvantage once they enter college, as 

they lack the necessary background knowledge to advance in a 

wide variety of science degree programs. 

Research Questions 

The research questions that were used in this study focused 

on the need to improve the teaching and learning of science for 

female middle school students. Achievement scores from a 

traditional state wide assessment of learning in science were 

utilized. These achievement scores were used as a comparison 

with measures of self-esteem and motivation in science. The 

results may then be utilized by all stake holders in the 

education of middle school females. Recommendations were made to 

facilitate the planning of current educational settings, as well 

as additional extracurricular activities and summer science 
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education programs. This study addressed the following 

questions: 

1. To what extent does 7th grade females’ motivation 

toward science and self-esteem predict performance on 

standards-based state science tests? 

2. To what extent do 7
th
 grade females’ perceptions of 

parental attitudes towards science connect with the 

females’ motivation towards science? 

Hypotheses 

1. Motivation toward science and self-esteem do not 

predict a significant proportion of variance in 

performance on standards-based state science tests for 

7
th
 grade females. 

2. There is no significant correlation between perceptions 

of parental attitudes toward science and students’ 

level of motivation toward science for 7
th
 grade 

females. 

The possible correlations between each of the areas in this 

study have been symbolized in Figure 1.1. 
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Figure 1.1. Correlation between variables 

 

Significance of the Study 

The education of sophisticated female workforce for the 

21st Century is vital to the world economy. Science education, 

today, must be competitive with the science education of the 

rest of the world. Our country can ill afford to leave a large 

segment of the population out of the loop when it comes to 

Achievement
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esteem
Motivation

Perceived Parental Attitudes 
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training the best and the brightest. There is significant 

evidence that excellence in scientific and technological 

innovation has been and will continue to be important to a 

nation’s economic future (Burke, 2007). All, women and men, must 

be encouraged to excel in science, technology, engineering and 

math (STEM). In the area of science, women have been left out of 

the loop in several key science fields, like physic, chemistry, 

and engineering. By increasing participation of females in STEM 

will most likely "improve the level of creativity, innovation, 

and quality of STEM products and services" (Burke, 2007, p. 7). 

It's also important to improve science education for girls 

and create an environment and learning process that will 

encourage them to enter and remain in a greater variety of 

science fields that include physics, chemistry, and engineering 

in the same or greater numbers as those entering the field of 

biology, today. A goal of this research is to ascertain females’ 

current experiences in middle school science. In addition, this 

research looked at who plays a major role in females’ perception 

of science? Also, what are other key factors in what motivates 

females in science education?  

Definition of Terms 

For the purpose of this study, the following terms are used 

and defined as follows: 
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1. Science refers to the body of knowledge used to 

explain natural phenomenon. 

2. High Self-esteem refers to an individual's self image 

as competent in the field of science. 

3. Low Self-esteem refers to an individual's self image 

as not competent in the field of science. 

4. Positive motivation refers to a person’s internal 

force for doing well in science. 

5. Negative motivation refers to a person’s lack of an 

internal force for doing well in science. 

6. ISTEP+ is the Indiana Statewide Testing for 

Educational Progress Plus. The exam is administered to 

students to measure what students know at a particular 

grade level in a particular subject. 

7. Motivation refers to the amount of an individual's 

internal force for doing well in science. 
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CHAPTER 2  

 

REVIEW OF THE LITERATURE 

Females and Society 

In today’s economy, females need to invest in their 

education to help secure high paying careers. In addition, a 

country’s ability to move forward depends on the development of 

a skilled workforce knowledgeable in science, technology, 

engineering, and math (STEM). Burke (2007) notes the following 

problems affecting the STEM workforce: 

1. Many STEM workers are nearing retirement. 

2. Fewer students are seeking to educate themselves in 

STEM skills. 

3. There is a decrease in the number of qualified STEM 

teachers. 

4. Fewer immigrants with STEM skills are available to 

fill current positions. 

5. Females and minorities hold a disproportionately small 

number of positions in STEM fields.  
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Females therefore need to become well versed in the language of 

science and become equal participants in all STEM fields (Howes, 

2002). 

The International Study Center at Boston College found that 

44% of eighth graders in Singapore scored at the advanced level 

in math, 38% in Taiwan, but only 7% in the U.S. Also, American 

15 year olds are below the international average when it comes 

to applying math skills to real-life tasks (National Academies, 

2007). There is a direct link to how students do in math and how 

they do in science.  

Pettitt (2004) found that girls believe that math skills 

have more value to boys than girls. In addition, girls thought 

social development was of greater importance for girls than 

boys. 

Students today are competing directly with students from 

other countries. As Friedman (2005) explains, when someone calls 

the lost baggage department of Delta Airlines, he or she talks 

to a representative in India. When a person orders a McDonald’s 

hamburger in Cape Girardeau, MO, the request goes through the 

call center in Colorado Springs. When tax returns are filed, 

there is a good chance the forms are completed by accountants in 

India or Asia.  
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For the United States to keep up with the global markets 

and to maintain a healthy economy, a scientifically literate 

citizenry is crucial. Knowledge is power which drives technology 

and our standards of living. In addition, with the number of 

STEM careers that have been and will continue to be created, 

trained college graduates are needed to fill those highly 

technical positions. STEM careers are the fastest growing 

positions in the job market today. The majority of students 

graduating with a degree in a STEM program today are 

international students (National Academies, 2007). American 

public K-12 schools must step up efforts to promote STEM careers 

among all students and to provide opportunities to learn about 

STEM careers.  

Science and Gender 

The only science field in which females have always had and 

continue to have a larger percentage of representation is the 

health professions and related clinical sciences (Snyder et al., 

2008). Despite 20 years of efforts to increase the number of 

females in graduate programs in other science areas, only 18% of 

engineering bachelors’ degrees and 19% of physics degrees went 

to females (Lackard & De Lisi, 2001).  

As a response to the lag in the number of girls going into 

science, astronaut Sally Ride began an organization designed to 
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promote increased interest among girls in science and math. She 

attributes her concerns to the fact that gender stereotypes 

persist even today (Barnett & Rivers, 2004). 

Female perception of the differences in gender roles seem 

to stem from cultural distinctions. Individuals form these 

perceptions through historical and social contexts (Biever, De 

Las Fuentas, Cashion, & Franklin, 1998)and perceive differences 

in gender at a young age (Bandura & Bussey, 2004). Gender 

differentiation is influenced by family, education, peers, 

media, and societal norms.  

Students usually enter the classroom with preconceived 

notions about science and scientists, and these attitudes range 

from positive to negative. One way to determine how students 

view science is to ask them to draw a picture of a scientist. 

Until recently, most would draw a picture of a wild-haired man 

in a white lab coat. Few students draw a woman, and the drawings 

never include individuals working collaboratively. This 

illustration points to how students view gender in the field of 

science. However, a glimmer of change has been seen by Jones and 

Bangert (2006). They found that 51.6% of 7
th
 grade girls drew 

female scientists compared to 16.9% for 9
th
 graders and 27.3% for 

11
th
 graders. Jones and Bangert attribute this change to 

increases in the number of television shows such as CSI, Bones, 
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and Crossing Jordan, which provide positive role models of 

females in the field of science.  

For females to view themselves in a future career in 

science, they must be able to see women working within those 

careers. Byrne (1993) observed that males usually assign the 

role of the scientist to the male gender. This results in 

females feeling abnormal if they enter into the field of 

science. If they are in a science class or are interested in 

being a scientist, they feel as if they do not belong. Other 

reasons females are uncomfortable with the field of science is 

because it is portrayed as factual and non-negotiable. Science 

is seen as dealing with phenomenon and not people. Other 

attributes incorrectly portrayed in science are that it is 

culture-free, value-free, exclusive, and harder than other areas 

of study. Betz (1994) found that women entering higher 

educational institutions find that ―most faculty role models in 

the science and engineering continue to be men‖ (p. 248). 

Unfortunately, school counselors continue to guide girls 

away from high school science courses (Turecamo, 1992). The same 

can be said of counseling for university programs. For instance, 

a Terre Haute, IN neurologist, who attended a fairly progressive 

school, was told by her college counselor that she should 

consider a field other than one which led to medicine, physics, 
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or chemistry. The neurologist was told these were not the place 

for females. 

Counselors should receive training in the importance of 

encouraging females into all areas of science. Counselors should 

challenge the individual biases with which they have grown up so 

they understand that past paradigms involving roles that females 

play are different in today’s expanded world of fields open to 

all sexes. Scott and Mallinckrodt (2005) speculate that ―career 

guidance counselors can benefit girls’ career development by 

providing parents (both mothers and fathers) with information on 

how they can best support their daughter's career aspirations 

and capacity to choose from a full range of fulfilling career 

paths‖ (p. 272). They also propose the following:  

Our findings suggest that career counselors may need to 

operate at the level of the family system or the local 

community to promote mentoring, in addition to traditional 

interventions. Career counselors interested in helping 

female adolescents may need to intervene to educate not 

only the young women themselves but also the people in 

their lives who can have the potentially greatest impact on 

career choice – their parents and extended family. (p.272) 
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Self-esteem 

Self-esteem, an important component of people's lives, 

refers to how individuals feel about themselves and influences 

how they interact with their surroundings (Kernis, 2003). 

Individuals with low self-esteem lack self confidence, and those 

with high self-esteem have elevated self-confidence (Kernis, 

2003). In 1991, the American Association of University Women 

(AAUW) claimed that self-esteem among females drops sharply from 

childhood to early teens and that low self-esteem may affect 

future achievements. This research stimulated additional 

research on adolescent girls and inspired interest in gender 

equity among schools. 

An example of such research includes Pipher's Reviving 

Ophelia (1994). Her work was based on a small number of girls 

who had been abused or had witnessed inappropriate illegal acts. 

Pipher views adolescence as the critical period when girls lose 

self-esteem and therefore decline in academic achievement. After 

reading this book, many parents became concerned about the self-

esteem of their daughters and many parents began to examine how 

their daughters were relating to themselves and their peers 

(Barnett & Rivers, 2004).  

On the other hand, Hyde (as cited in Barnett & Rivers, 

2004) conducted longitudinal studies of 50,000 high school 
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children and found almost no difference in self-esteem between 

males and females. Barnett and Rivers (2004) believe the Hyde 

study was more relevant than the Pipher study since it was based 

on a larger sample. However, the Pipher study received more 

press through news media and therefore has become more widely 

known. 

The discrepancy between self-esteem studies of men and 

females has also been studied by DeFrancisco and Allison-Faber 

(1998). They believe the issue of female self-esteem should 

continue to be analyzed using methods that explore various 

experiences that affect an individual’s self-esteem. 

Achievement 

What role do achievement scores play in determining how 

females perceive themselves in the scientific community? Do 

achievement scores in science change a student’s attitude about 

science? Do females take fewer of certain types of science 

courses? For example, do they take fewer upper level physics and 

chemistry classes? 

Student achievement may be affected by various internal and 

external sources. Bouchey's 2004 study of students in Detroit 

found that students' beliefs of their own ability coincided with 

their mothers', teachers', and classmates'. Further, these same 

students looked to their peers for validation of the overall 
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value of school. If a student thought his or her peers valued 

school, then that student’s achievement was higher. A student 

who perceived that peers did not value school scored lower. In 

other words, students may believe they have the ability to do 

well, which coincided with mothers’, teachers’, and classmates’ 

perceptions, but in order for the students to actually achieve 

in math and science, the students must feel that their peers 

value school (Bouchey, 2004).  

To increase female student achievement in science, female 

students must establish higher self expectations. Beasley, Wark, 

and Zimmerman (1998, March) developed a Gender Equity Model 

designed to enhance females’ course selection. The first stage 

of the model assesses student interests and motivators and 

establishes an individual advisory committee. The second stage 

initiates enhancement of student motivation and self-confidence 

through a variety of experiences such as videos, problem 

solving, and individual, group, and team activities. The third 

stage requires a minimum of 50 hours of hands-on work with local 

employers who are interested in development of non-traditional 

fields of study for females. Beasley et al. found that 61% of 

the subjects expressed a greater willingness to take 

responsibility for school performance after the study. 
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Females take just as many science courses in high school as 

males and get better grades (Ceci & Williams, 2007). However, 

females do not score as well as males on the SAT. Therefore, one 

could argue that SAT scores under-predict college females’ 

performance (Ceci et al., 2007). It could also be argued that 

the tests are gender-biased against females. These lower scores 

discourage girls from going into careers in science.  

Parents also contribute to students’ achievement in 

science. Jacobs and Eccles (1992) found that when mothers 

stereotyped gender expectations for children in mathematics, the 

children’s achievement confirmed what the mother had expected.  

In another study, mothers reported they were more likely to 

purchase math and science items for boys than for girls (Jacobs 

& Bleeker, 2004). On the other hand, in this same study, parents 

were more likely to do science and math activities with girls 

than boys, presumably due to a feeling that girls needed more 

help with math and science. Purchases and activities engaged in 

by parents correlated to interest in math six years later. 

Buying children toys and games that have science theme made a 

difference in how they perceived science. Engaging children in 

visits to museums or participation academic summer camps also 

had long term influences in student perceptions of science. This 
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study shows that attitudes and action contribute to children’s 

achievement. 

Motivation 

Model schools successfully promote enthusiasm for learning 

among students who display involvement in the process of 

education (Deci, Vallerand, Pelletier, & Ryan, 1991). Deci et 

al. (1991) believe these schools lead students to become problem 

solvers with a strong sense of self worth and responsibility. In 

addition, ―the highest quality of conceptual learning seems to 

occur under the same motivational conditions that promote 

personal growth and adjustment‖ (p. 326). Bandura (1977) 

acknowledges that motivation is instrumental in the ―activation, 

and persistence of behavior‖ and that it ―is also partly rooted 

in cognitive attitudes‖ (p.327). In addition, Deci, Schwartz, 

Sheinman, and Ryan (1981) established a positive relationship 

linking student’s motivation and self-esteem. 

In research conducted by Koch (1994), college biology 

students could directly correlate life experiences that led to 

choosing science as a career major. They reported visits to 

museums, nature centers, and natural areas.  

In addition, Miller, Blessing, and Schwartz (2006) found 

that more high school males than females plan to major in 
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science in college. Even when females planned to major in 

science, it was so they could enter a health-related career. 

Unfortunately, over the past century, females have been 

steered away from STEM careers due to the male-dominated vision 

of what females could and should do, as was noted by Koch 

(1998). Historically, most of the images portrayed in textbooks, 

television, and literature have stereotyped STEM careers as 

masculine fields of study (Chatman, Nielson, Strauss, & Tanner, 

2008). Therefore, when girls enter high school, the counselors 

tend to enroll females into the more traditional fields and 

discourage them from taking the advanced science courses. 

Females also receive less attention from teachers and are told 

to stay away from advanced science and math courses (Ladson-

Billings & Tate, 1995).  

Classroom Experiences 

Sadker and Sadker (1994) have noted through extensive 

research the disparity between males and females in classrooms. 

They have highlighted the patterns of participation in class 

discussions, noting that more males than females participate 

even when teachers seek to make discussion equitable. Their 

studies reveal that on average only 15 of 20 students 

participate in class discussion. Males often participate more 

because they are more likely to shout out answers without 
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teacher permission. Even in small groups, males often dominate 

and reinforce stereotypes about who participates more. 

Sax (2001) has several explanations for the lack of females 

in science and engineering fields as highlighted. One is the 

lack of early preparation in junior high and high school. 

Another is the lack of parental encouragement. Also, females 

have concerns about balancing a career with having a family. In 

addition, there are ―negative perceptions about the life of a 

scientist,‖ which is seen as ―lonely, excessively demanding, and 

relatively unconnected to the improvement of society‖ (p. 155). 

Orenstein (1994) spent months observing and interviewing 

females and came to the conclusion that our schools and our 

society teach females to shortchange themselves. Females are 

systematically denied opportunities in areas where males are 

encouraged to excel, often by well-meaning teachers who are 

unaware that they are transmitting sexist values. Females are 

taught to speak quietly, to defer to males, to avoid math and 

science, and to value neatness over innovation, appearance over 

intelligence. In the early grades, females, brimming with 

knowledge and potential, routinely outscore males on achievement 

tests, but by the time they graduate, they lag far behind males. 

This process continues into the college degree choices and the 

career selections of females (Sadker & Sadker, 1994). 
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Eisenhart and Finkel (1998) indicated for females to become 

good in science they must "invest time and energy in developing 

the habits of mind that, at least temporarily, distance them 

from the concerns of their friends, families, and their everyday 

lives" (p. 89). In order for females to feel comfortable in the 

field of science, they should be provided with time for females 

to "be just like existing 'real scientists' and just like the 

males" (p. 90).  

Dawson (2000) found that males display a greater interest 

than females in science topics. Farenga and Joyce (1998) studied 

high-ability students aged 9 to 13 to determine the correlation 

between science attitudes and science course selection. When 

females were compared to males, it was determined that females 

with positive attitudes had a greater interest in science 

classes than males with positive attitudes. Farenga and Joyce 

propose further study in methods that could improve females’ 

attitudes toward science. In addition, they recommend that 

methods of assessment need to be evaluated to take into account 

gender differences. 

Through a qualitative study to determine female attitudes 

in science, Hatchell (1998) found that high school females could 

not name any females important to the field of science. Other 

than a few who could name Madame Curie, females continue to see 
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males as the main contributors to scientific knowledge. Female 

students also indicate the need for consistent encouragement, 

especially from their teachers, and reveal the importance of 

positive attitudes and expectations exhibited by science 

teachers. These science teacher qualities correlate to females 

choosing to continue taking additional science courses. 

King’s (2005) findings reveal that females’ attitudes in 

mathematics are positively correlated to teacher attitudes and 

were statistically significant when correlated to students’ 

grades. Also, the students’ perceptions of their fathers’ 

attitude is highly correlated to students’ attitudes towards 

mathematics. In addition, the perceived usefulness of 

mathematics is statistically significant when correlated with 

grades. For the future, King recommends that similar studies be 

done in coeducational schools. 

Another college experience that causes females to leave 

engineering and science happens when students enter a science or 

engineering course as freshmen, and professors proudly proclaim 

that a third of the students will not survive until graduation 

(Busch-Vishiniac & Jarosz, 2007). This creates an uncaring 

environment for students. Females often mention the impersonal 

environment as the main reason for leaving science and 

engineering (Busch-Vishiniac & Jarosz, 2007). 
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Some schools solely group students into single gender 

classes to promote achievement among female populations (Conroy, 

1992). Other schools group students for instruction in single 

gender setting in some classes, while other classes are 

coeducational. Still other schools are devoted specifically to a 

single gender. The principal reason behind single gender 

educational setting is to promote achievement among the student 

population. Studies have linked single-sex instruction (SSI) 

with increased academic achievement and positive attitudes, but 

many studies lack sound evidence (Mael, Alonso, Gibson, Roger, & 

Smith, 2005). Studies have not been controlled for economic 

difference, prior attitudes, motivation, or achievement (Mael et 

al., 2005). Another disadvantage is that students clearly 

perceive forced SSI as inferior to the public school setting 

(Hoffman, Badgett, & Parker, 2008). 

Career Goals 

Shakeshaft (1995) found that in early grades, girls are as 

interested in science as boys. However, beginning in middle 

grades and continuing through high school and college, females 

show less interest in science as a career. The attitudes of 

teachers contribute to this decline; where males are given 

reinforcing feedback, females are enabled as teachers ―help‖ 

them complete science inquiry tasks. On the other hand, females 
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are more likely to feel comfortable in cooperative learning 

experiences and need to be taught how to be competitive learners 

and to ask questions. In general, females need help in 

overcoming the stereotype and in realizing that scientists can 

be females. 

The Sax (2001) longitudinal study looked at the persistence 

of science, math and engineering (SME) majors to remain in those 

fields for master and doctoral degrees. Of the undergraduate 

experiences, ―two positively predictor SME graduate enrollment 

for men and women: college grades and interaction with faculty‖ 

(p. 165). As an explanation, Sax stated the following: 

Clearly, undergraduate science majors who do well in their 

classes and spend time with faculty both in and out of the 

classroom will be more interested in pursuing graduate 

degrees in SME. In the case of faculty interaction, it may 

be that spending time with faculty (e.g., working on a 

professor's research project, assisting faculty in teaching 

a class, and being a guest in a professor's home) promotes 

interest in scientific careers by giving students a closer 

look at the life of academic scientists, while maximizing 

the opportunity for faculty to directly encourage students 

to attend graduate school. (p. 165) 
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In addition, she found two more ―significant predictors of SME 

graduate enrollment for men and women‖ (p. 165). One of these 

predictors ―is the positive effect of being committed to making 

a theoretical contribution to science‖ (p. 165). These SME 

students have made a real commitment through a theoretical 

contribution. Another predictor is that these students are 

seeking more than an increase in pay. Sax also found that women 

are less likely to obtain a ―graduate degree in science if they 

place a high priority in raising a family...and if their career 

decisions are based on the desire to 'make a contribution to 

society'‖ (p. 166). 

One of Sax's (2001) recommendations is to educate 

undergraduates on how scientific work will improve the human 

condition. Students should also be placed in internships and 

mentorships that address societal issues and needs. Her second 

recommendation is to make the scientific workplace more 

accommodating to the needs of women by ―offering more flexible 

hours and child-care arrangements‖ (p. 169).  

Hanson (1996) focuses on the loss of talented young women 

from science, math, and engineering education and occupations. 

In 1994, females held only 22 % of jobs in those areas but made 

up 46 % of the U.S. labor force. The lack of females in science 

helps continue gender inequalities and means considerable lost 
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talent. Hanson (1996) gives many specific examples of the gender 

gap and finds valid the generally accepted belief that girls do 

not begin with low achievements in science, but that many leave 

science in the early high school years. She asks why talented 

females exit the sciences and how the process causes it to 

happen. Despite the significant advances women have made in 

representation at all levels in other professional fields, 

females are still grossly under-represented in the hard sciences 

as noted by Pattatucci (1998). Once women are in science 

careers, job satisfaction by both males and females are similar 

(Ceci & Williams, 2007). 

Hanson (1996) uses the concept of "fluid science pipelines" 

for science achievement, access, attitudes, and activities, with 

individuals exiting and entering various fields of science. She 

studies multiple causal factors such as gender, race, and social 

class along with the interaction of those factors with family, 

school, and individual resources. Hanson followed a large 

national sample of students over a six-year period, looking for 

those factors that lead to success and those that lead to loss 

of females. Often, teachers, parents, and peer groups 

communicate different science expectations for young men and 

young women. These cultural norms help to define mathematics as 

male dominated and to perpetuate the belief that a career in 
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science is incompatible-for women but not men-with home and 

family. 

Pattatucci (1998) seeks to uncover the reasons behind the 

huge discrepancy and to identify solutions. She looks both at 

the environment and the challenges that females encounter in 

science to determine the factors behind the low representation 

of women in scientific disciplines and, more broadly, in other 

competitive professional career tracks. Specifically, her study 

analyzes the scientific environment in which females are 

routinely judged more by stereotype than ability and in which 

they are forced to travel the road to success in isolation. 

Pattatucci provides strategies for negotiating gender-specific 

boundaries and also showcases two programs designed to support 

women in establishing successful scientific careers. 

Eccles’ (1994) model of achievement notes differences in 

occupations that women choose. Even though females have the 

ability to take high level science courses, they lack the 

confidence to enter occupations in science that are 

traditionally held by men. She maintains that these women have 

learned these gender roles through home, school, and peers. In 

addition, she maintains that females make occupation choices as 

a conscious decision based on knowledge that females are 

discriminated against in the workplace and that they will endure 
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disapproval by their families, friends, and colleagues. The loss 

of qualified women to the field of science has a detrimental 

effect on society as a whole. 

On the other hand, Harding (2009) maintains that girls do 

not see a value in many of the uses of modern science  

for profiteering medical and health empires and for 

militarism. They are less tolerant of dissecting frogs, 

depriving poor children of the health care they need, 

environmental destruction, and building missiles than are 

their brother, though of course many boys and men object 

strongly to such practices. (p. 108)  

Moreover, Harding says that as females mature they begin to see 

becoming a scientist as a place for men, but not women. They 

perceive that the dominate culture does not see female 

scientists as a desirable, but prefer femininity instead.  

Further Research Indicated 

Finders (1994) believes that adolescence is a critical time 

in the development of students. Although her work is in the area 

of literacy, it can be applied to all areas of academics. 

Adolescence is a time when individuals are going through 

puberty. This increases the amount of emotional and 

psychological turmoil these individual experience. Finders 

recognizes that middle grade years, a time of increased social 
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experiences combined with differentiation of gender roles, have 

received little research in the past. She also recommends 

research exploring parental perspectives of their children 

through middle grades as a way of contributing to our 

understanding of this stage of life and the implications for 

promoting education for all students. 

An area where there is a need for further research, as 

eluded to before, is the importance of self-esteem, noted by 

DeFrancisco and Allison-Faber (1998). Finally, additional 

research is recommended by King (2005), who suggests additional 

gender studies in coeducational settings. 

Another area of research suggested by Scott and 

Mallinckrodt (2005) is the powerful influence parents have on 

career choices of females. ―Much more research is need [sic] to 

examine the specifics of both positive and negative influences 

of fathers and mothers on their daughters’ career development‖ 

(p.271). Scott and Mallinckrodt suggest in their study that 

there is a relationship between fathers' and daughters' interest 

levels in science careers. They also recommend research in 

intervention programs to address female involvement in science 

programs with women role models where special attention would be 

paid to engage fathers or other significant male relatives. 
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CHAPTER 3  

 

Research Methods 

Introduction 

The purpose of this study was to compare the interaction of 

the variables of science achievement with motivation and self-

esteem. A search of the literature revealed that motivation and 

self-esteem changed among females during the middle grades with 

respect to science. In this study, the scores of the newly-

developed ISTEP+ standards-based science tests administered to 

students in sixth grade were compared with the student's 

motivation and self-esteem to determine if a relationship 

existed in the study group. The study also examined how the 

students’ perceived parental attitudes connect to the students’ 

academic achievement in science as measured by ISTEP+. To 

develop a more complete view, a mixed methods approach was 

utilized to determine interrelationships among the various 

research variables including a cross-sectional survey of female 

motivation and self-esteem, standards-based assessment in 

science, and individual student interviews. A mixed methods 
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approach allowed for triangulation of the data along with 

finding reasons behind the data collected. 

Variable Sets 

For the purposes of this study, students’ motivation in 

science and self-esteem were the independent variables and used 

as predictors. These measures were compared with the dependent 

variable, ISTEP+ science scores. This score was used as the 

criterion variable in the multiple regression. Motivation and 

self-esteem were used to predict variance in ISTEP+ scores. 

Through statistical analysis, the shared variance between the 

criterion and the linear combination of the two predictors was 

used. In addition, the study attempted to find statistical 

scores along with the documentation of qualitative responses to 

questions on how the students perceived parental attitudes. 

Participants 

The original pool of students was 115. Every 25th student 

was eliminated so a random selection of students was contacted. 

Thus, the study contacted the parents/guardians of 111 seventh 

grade females at an urban public middle school located in the 

Midwest. The school was a mid-sized middle school with a 

traditional schedule and full accreditation. The ethnic make-up 

for 2008–2009 was 1% Hispanic, 2% Asian, 7% multicultural, 10% 

African-American, and 80% white. Socioeconomically, 33% of 

4

3
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students qualified for free lunch, 8% qualified for reduced-

priced lunch and 58% paid full price for lunch. Gender was the 

only controlled variable and was the primary focus of this 

study. Other than gender, no other demographic parameter had any 

influence on selection. All participants were volunteers who 

returned a parent consent form. Letters were mailed home to the 

families explaining the purpose of the study along with 

permission forms for the parents to sign. Forms were returned 

and collected. The students who participated were a 

representative sample of the school. The identities of all 

participants remain confidential through the use of number 

assignments. Participants had the right to withdraw from the 

study at any time.  

Of the original 111 students whose parent/guardian received 

a letter requesting permission for research permission, 30 

letters were returned. Of those, three did not want their child 

to participate. In addition, two students did not choose to 

complete the surveys, and another student had not completed the 

Indiana ISTEP+ exam in 2009. Therefore, the final sample number 

in the study was 24. 

Because the students were volunteers, the possibility for a 

non-normal sample distribution existed. To determine if the 

assumption of normality were statistically met, the results from 
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the two surveys and the ISTEP+ were analyzed statistically. A 

probability plot of Science Achievement scores from ISTEP+ 

testing was used to graph the frequency in the data (see Figure 

4.2). Note that all points fell either on or near a straight 

line; the data therefore is considered to be near-normality. To 

verify normality, a histogram (see Figure 4.3) was constructed, 

and a normal curve was observed in the form of a graph 

superimposed upon the histogram which illustrated the near-

normality of the data. Therefore, the assumption of normality of 

the residuals has been met. 

Methodology 

The current seventh grade students participated in the 

ISTEP+ standards-based state wide testing in the spring of their 

sixth grade year. This assessment measured student mastery of 

states standards, educational goals, science skills, and content 

knowledge. As a part of this exam, students completed four 

sections of an ISTEP+ science examination. The first two 

components contained open-ended items administered in March, 

2009, and the second two components contained multiple choice 

items administered in April, 2009. These test scores were 

standardized by the Indiana Department of Education (IDOE) for 

sixth grade students completing the test and were released by 

the IDOE in September, 2009. 
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All procedures were approved by the Indiana State 

University Institutional Research Board (IRB) and were followed 

throughout the study. All students and parents were informed 

regarding the study and asked to sign informed consents. Only 

those students returning completed parent consent forms 

participated in the study. In order to maintain student privacy 

and anonymity, retired middle school teachers were utilized for 

data collection. Forms were collected and surveys were 

administered by the retired teachers. Students were asked to 

attend either a before or after school session to complete the 

survey. Students were also asked to sign a permission form prior 

to completing the surveys. A copy of the form was given to each 

participant. These students completed the Coopersmith Self-

esteem Inventory and the Children’s Science Motivation 

Inventory.  

Follow up interviews were conducted with a systematic 

sample of participants and were controlled for the upper, 

middle, and lower quartiles based on student achievement. The 

student interviews were based on a purposeful search of the 

spread of achievement scores attained by students during the 

ISTEP+ test given in the spring of 2009. Test scores of students 

who also completed the CAMI and CSEI ranged from 464 to 586. In 

addition, consideration was given to including an equal number 
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of students in each of the test categories, Pass +, Pass, and 

Did Not Pass (DNP). Student interviews were conducted with four 

students in Pass +, five students in Pass, and one student in 

DNP. The number of individuals in each category was based on the 

total number of individuals within each category. The 

inventories and interview administration occurred before and 

after school, depending on the availability of the subjects, and 

handled exclusively by retired teachers trained through 

Collaborative Institutional Training Initiative (CITI). 

Instrumentation 

Achievement Scores. The ISTEP+ exam was developed by 

CTB/McGraw-Hill based on Indiana state science standards from 

the Indiana Department of Education. The test development was a 

cooperative effort between the two entities. In 2009, the 

science portion of the ISTEP+ was moved to the sixth grade from 

seventh grade. Appropriate standards were used when the test was 

moved to a lower grade. Individual student score report 

distributions were available in September, 2009.  

Self-esteem Inventory. The Coopersmith Self-esteem 

Inventory was used to determine the female students’ overall 

self-esteem. The inventory, which has been administered to 

thousands of students, demonstrates a relationship between 

academic achievement and students’ satisfaction within the 
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school environment. One advantage of this test was the 

availability of normative data. The questionnaire was brief, so 

it was not cumbersome for the students and fit easily into 

students' schedules. As reported by Peterson, Austin, and Sewell 

(1985), the Coopersmith Self-esteem Inventory (CSEI) has been 

shown to be valid and reliable by numerous independent studies. 

The consistency data range from .87 to .92 for grades four 

through eight. The CSEI ―possess enough reliability to recommend 

their use in research‖ (p. 395). Further, ―the applicability for 

research purposes seems virtually limitless and the scale can be 

highly recommended for this specific purpose‖ (Peterson et al., 

1985, p. 395). 

The purpose of the CSEI says Coopersmith (2001) was to 

measure ―attitudes toward the self in social, academic, family, 

and personal areas of experience‖ (p. 1). He developed the CSEI 

in combination with a major study of self-esteem in children to 

determine if ―self-esteem is significantly associated with 

personal satisfaction and effective functioning‖ (p. 2). ―Since 

its development, the CSEI has been administered to tens of 

thousands of children and adults participating in research 

studies or in special education or clinical programs to enhance 

self-esteem‖ (Coopersmith, 2001, p. 14). The survey contains 58 

items. Of the total number of items, 50 of them are scored and 
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the total is multiplied by two. Eight of the items are used for 

a Lie Scale to determine if the student is being forthright in 

her self-assessment. Administration does not usually exceed 10 

minutes. Interpretation of the scores is determined on a 

negatively skewed distribution. Means generally range from 70 to 

80 with a standard deviation of 11 to 13 (Coopersmith, 2001). 

The upper quartile scores are considered high self-esteem, the 

lower quartile usually indicates low self-esteem, and the 

interquartile range indicated medium self-esteem (Coopersmith, 

2001). 

Of the other self-esteem surveys available, comprehensive 

validity data has not been completed. Other surveys were 

developed to identify students with severe self-esteem issues, 

which is not the focus of the proposed study. For this study, 

the CSEI has a form specifically designed for schools. 

Motivation Inventory 

The Children’s Science Motivation Inventory (CAIMI) was 

used to determine the level of motivation students have toward 

specific academic fields: math, reading, science, and social 

studies. Response bias for this test has been controlled through 

a process whereby items have reversed keyed responses. In The 

Tenth Mental Measurements Yearbook, Posey (1989) notes that 

―reliability has been demonstrated, with no differences found as 
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a function of race, sex or IQ. This inventory has an average 

shared variance of .15 that indicates relative independence of 

the CAIMI scales‖ (Posey, 1989, p. 161). 

The CAIMI was used for two main reasons: part of the test 

focuses on particular subjects of which one is science, and the 

test is appropriate for use with middle school students. This 

test was developed for use among fourth through eighth grade 

students as a measure of motivation. Therefore, the CAIMI 

paralleled the research proposal’s desire to look at seventh 

grade females’ motivation in science. Other surveys exist, but 

they do not focus on motivation in the specific area of science. 

Gottfried (1986) stated ―The CAIMI was designed to measure 

children’s motivational orientation toward school learning in 

general and across specific subject areas‖ (p.4). The subject 

areas were reading, math, social studies, and science. Questions 

were for use with children in fourth through eighth grade. Each 

subject has 26 items ―selected to measure enjoyment of learning, 

an orientation toward mastery, curiosity, persistence, and the 

learning of challenging, difficult, and novel tasks‖ (p. 5). The 

inventory has a 5-point Likert scale using the responses 

strongly agree to strongly disagree. 
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Procedure 

Quantitative Analysis. Each seventh grade student’s science 

ISTEP+ score from sixth grade was obtained from the school’s 

ISTEP+ database. Both the CSEI and CAIMI was administered to all 

of the participants either before or after school depending on 

the schedules of the participants. Students coming before school 

received donuts and juice, and those coming after school 

received pizza and soda. Directions for answering the two 

surveys were read to the participants. Students were informed 

that they could ask questions as they respond to the surveys.  

A multiple linear regression with two predictor variables 

(the CSEI and CAIMI scores) was used to predict the variance in 

ISTEP+ scores. A simultaneous multiple regression analysis was 

run on the data. This analysis examined the shared relationship 

of each of the variables with the criterion. Using SPSS 

software, a simultaneous multiple linear regression analysis was 

run using an alpha level (p) of .05 with ANOVA and testing 

partial regression coefficient for each to determine significant 

effect upon the criterion. Results for multiple correlation 

coefficient (R) were reported to see if there was a strong 

correlation between the predictors (CSEI and CAIMI) and 

performance on the Science section of the ISTEP+. Interpretation 

of coefficient of multiple determination (R²) showed the 
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proportion of total variance in criterion (performance on 

Science ISTEP+) with the predictors (CSEI and CAIMI). Analysis 

also reported an adjusted coefficient of multiple determination 

(Adjusted R²) to reflect the actual population size as a better 

estimation of shared variance. Results also showed the standard 

error of estimate giving the magnitude of error in the 

prediction of the criterion (performance on science ISTEP+) 

using the predictors (CSEI and CAIMI). The t values measured the 

significance of the contribution of each variable in addition to 

what is predicted by the other variable to determine the 

significance of CSEI and CAIMI when used to predict performance 

on ISTEP+ scores.  

Qualitative Analysis. ISTEP+ scores were divided into three 

category levels: Pass+, Pass, and Did Not Pass. Overall scores 

ranged between 200 to 765. Pass+ scores ranged from 549 to 765, 

Pass ranged from 488 to 548, and Did Not Pass ranged from 200 to 

487. A systematic sampling procedure, which approaches a random 

sample, was used and was based on the number of scores in each 

of those categories was be used, so that a maximum of 10 

students were selected from each. For example, the random sample 

was designed so that if 25 scores were in a category, every 

fifth score would be selected. Students from all three levels of 

ISTEP+ scores were selected randomly so that there were 10 
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students within each of the three levels for a total n=30. The 

final number was determined by the number of participants who 

fell within the Pass+ range so that an equal number was selected 

within each of the three categories.  

As it turned out, the number of students fell below the 

original number of individuals. There were not 10 students in 

each category, Pass+, Pass and DNP. To compensate for the lower 

number of individuals and to allow for the sample to remain 

random, the numbers were reduced. There were only 4 individuals 

who were Pass+, 18 individuals were in the Pass group, and 2 in 

the Did Not Pass (DNP) group. Individuals in the Pass group were 

rank ordered so that every third individual was sampled.  

This randomly selected group was requested to be involved 

in a brief interview given by a trained interviewer who was a 

retired teacher. Letters were mailed home to the select group of 

Parents/Guardians of each of these individuals requesting 

permission to interview each student. These letters went to four 

in the Pass+ group, five in the Pass group, and two in the DNP 

group. Of the first 14 letters that were mailed home, all but 

one were returned. This individual was part of the DNP group, 

and she felt that her parent did not want to participate so she 

would not be turning in the consent form. Another student in the 

Pass group returned a signed letter in which the parent did not 
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grant permission for participation. Therefore, the next student 

on the list of randomly selected individuals was sent a letter 

which was promptly returned. Thirteen individuals completed the 

interviews.  

Prior to the interview, the participants were asked to read 

a consent form. If the participant agreed to participate, they 

signed the consent form. They each received a copy of the signed 

consent. Interviews were conducted before or after school, 

depending on the participants’ schedules. Students coming before 

school received donuts and juice and after school received pizza 

and soda. The questions were designed to determine the student’s 

perception of parental attitudes toward science. These questions 

contributed to information collected on the CSEI and CAIMI 

inventories.  

All procedures were approved by the Indiana State 

University Institutional Research Board (IRB) and were followed 

throughout the study. All interviewers were retired middle 

school teachers who were screened for sensitivity towards 

students in this age group. The interviewers were trained and 

received certification from Collaborative Institutional Training 

Initiative (CITI). Some latitude was given during interviews to 

precipitate elaboration upon answers given by respondents. The 

requests included questions like: Why do you think that? Would 
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you explain what you mean by that? or Can you add anything more 

that describes that? Interviewers were coached to be consistent 

in responses without leading participants.  

The interview questions were open-ended so that 

participants could expand on the topic in each question. The 

participants were instructed to elaborate on a series of 

questions, to share any feelings and thoughts they had in 

response to each question. Each interview was videotaped in 

order to maintain an accurate record of the proceedings and to 

monitor physical reactions to the questions. Participants were 

reminded that they would be videotaped and that they could 

withdraw from the interview at any time. The following questions 

were asked of each of the subjects: 

 Has there been anyone who has contributed to how you 

feel about science? 

 In what ways do you think you might use science as an 

adult? Describe what some of those uses would look 

like.  

 What are some things you do in science? How do you 

feel about doing those things? 

 How do you think your parent(s) or guardian(s) feel 

about science? Describe any times when they worked on 

science with you. 
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 Do you think you would like to have a career in 

science? Describe why you think you would or would not 

want a science career.  

 Do your parent(s) or guardian(s) work with science in 

their jobs? 

 Is there anything else you would like to tell me that 

I have forgotten to ask you about? 

Interviews were to last no more than 30 minutes. The retired 

teachers divided up the days and hours they would work on any 

given day.  

The researcher viewed video tapes, noting the counter 

numbers to mark themes and important quotations for later 

transcriptions. Common themes were identified using similar 

codes that then were grouped together (Creswell, 2005). 

According to Seidman (2006) another important step in the 

process was to look for any connective threads in the 

experiences among the participants, along with any explanations 

for those connections. ―What surprises have there been? What 

confirmations of previous instincts? How have the interviews 

been consistent with the literature? How inconsistent? How have 

they gone beyond?‖ (p. 129).  

All tapes and transcripts have been kept in a secure 

location. The identity of the school and participants has been 
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kept confidential and will not be cited within the research. 

Results of the research will be shared with the school as an aid 

in understanding of how females’ motivation and self-esteem 

correlates with academic achievement in science. 
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CHAPTER 4  

 

Results 

Introduction 

The purpose of this research study is to compare the 

interaction between science achievement with motivation and 

self-esteem of 7
th
 grade females. The literature shows that 

motivation and self-esteem change for females during the middle 

grades with respect to science. In this study, the scores of the 

newly-developed ISTEP+ standards-based science tests 

administered to students in sixth grade were compared with 

motivation and self-esteem to determine if a relationship exists 

in the study group.  

The results of the collected data were used to test the 

hypothesis. The two variables, self-esteem and motivation, were 

used as possible predictors of academic achievement in science. 

A simultaneous multiple regression procedure was utilized using 

SPSS 15.  
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Following the qualitative analysis, the responses from the 

videotaped interviews were examined to look for common themes 

among the responses.  

Quantitative Analysis 

All the data collected were placed upon a spread sheet 

using an Excel file. Headings included a student code number, 

ISTEP+ score, CSEI score, and CAMI score. A multiple linear 

regression with two predictor variables (CSEI and CAIMI scores) 

was used to predict the variance in the criterion ISTEP+ scores. 

When running SPSS, the CAMI scores were labeled Motivation, CSEI 

scores were labeled Self-esteem, and ISTEP+ scores were labeled 

achievement, since this was the purpose of these two surveys. 

The analysis examined the shared relationship of each of the 

variables to the criterion using p = .05 with ANOVA and testing 

the partial regression coefficient for each to determine 

significant effect upon the criterion. Results for multiple 

correlation coefficient (R) were reported to see if there was a 

strong correlation between the predictors (CSEI and CAIMI) and 

performance on the Science section of the ISTEP+. Interpretation 

of coefficient of multiple determination (R
2
) showed the 

proportion of total variance in criterion (performance on 

Science ISTEP+) with the predictors (CSEI and CAIMI). Analysis 

also reported an adjusted coefficient of multiple determination 
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(Adjusted R²) to reflect the actual population size as a better 

estimation of shared variance. In addition results showed the 

standard error of estimate giving the magnitude of error in the 

prediction of the criterion (performance on science ISTEP+) 

using the predictors (CSEI and CAIMI). 

The raw score (unstandardized prediction equation) was 

Achievement = -.457 (Self-esteem) + 2.096 (Motivation). The 

standardized prediction equation was Y' = -.189 (Self-esteem) + 

.476 (Motivation). When compared, the value of Motivation had 

the greatest impact on Achievement (See Table 4.1). Because the 

values were standardized for the partial regression coefficient, 

they were comparable. 

 

Table 4.1 

Coefficients of Multiple Linear Regression Analysis for 

Correlation between Achievement, Self-esteem, and Motivation 

 
 

 

 
Unstandardized 

Coefficient 
B 

 
Standardized 
Coefficients 

Beta 

 
Partial 

Correlation 

 
Part 

Correlation 

 
 

Tolerance 

 

Achievement 

Self-esteem 

Motivation 

 

364.769 

-.457 

2.096 

 

-.189 

.476 

 

-.201 

.458 

 

-.182 

.457 

 

.924 

.924 

* p<.05; n=24 



61 

 

For this study, the output value of the multiple 

correlation coefficient was R = .461. Since R only goes to 1; 

this value is not close so it does not predict a strong multiple 

correlation. The output value for R² = .213 and represents the 

finding that achievement has a shared variance of 21% among the 

two predictors of self-esteem and motivation. The adjusted R² = 

.138 in this study adjusts for the sample size and the number of 

predictors. Therefore, this adjusts for the population to 

determine what was going on since the sample size is much lower 

than the actual population. This is a better estimate of shared 

variance between the predictors of Self-esteem and Motivation 

and Achievement. There is some shrinkage between R² = .213 and 

the adjusted R² = .138. The standard error of estimate = 

32.67244 is an index of the magnitude of error in the prediction 

and measures the accuracy of the prediction. This number was in 

ISTEP+ points. In other words, it was based on actual points 

awarded to students on the science portion of the ISTEP+ exam. 

As a result, when predicting a science score it would typically 

be off by approximately 33 points. This is the magnitude of the 

error in the prediction (See Table 4.2). 
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Table 4.2 

Output Summary for Multiple Linear Regression 

 
 

R 

 
R 

Square 

 
Adjusted R 

Square 

 
Std. Error of the 

Estimate 

 

.461   

 

.213 

 

.138 

 

32.67244 

*p<.05 

 

The coefficient of multiple determination was not 

significant at p = .05, so it did not necessarily arise by 

chance. The F test for R² has a sig. of .08 so the conclusion is 

to fail to reject the null hypothesis. This was determined by 

looking at the ratio between the mean square of the residuals 

which was F = 2.835 and a sig. = .081. This study was looking 

for a relationship between the set of predictors, Motivation in 

science and self-esteem and the strength of the relationship to 

achievement in science for individual students. Therefore, a 

significant portion of achievement was not explained using these 

two predictors. 

Each of the two individual predictors had an unstandardized 

partial regression coefficient. Self-esteem = -.457; which was 

interpreted as if self-esteem increases one unit then 

achievement in science is predicted to decrease .457 units while 

partialling out the effect of motivation in science. Motivation 
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in science = 2.096; which was interpreted as if motivation in 

science increases 1 unit, achievement in science is predicted to 

increase 2.096 while partialling out the effects of Self-esteem. 

Achievement in science and Self-esteem are correlated at .924 

after removing the effects of motivation in science. Achievement 

and motivation in science are also correlated at .924 after 

removing the effects of self-esteem. Achievement in science and 

self-esteem are correlated at -.182 after partialling out the 

effects of motivation in science. Achievement in science and 

motivation are correlated at .457 after partialling out the 

effects of Self-esteem (See Table 4.1). 

Conclusions for Assumptions 

The first assumption was to determine if linearity was 

present. The assumption was that the variable in a linear 

composite is linearly related to the criterion. When motivation 

in science and self-esteem were combined, could they make a 

prediction of achievement in science for individuals? This was 

determined through the Plot of Residuals. All of the plot points 

fell within a range of negative two and positive two (See Figure 

4.3). Therefore, the conclusion was that linearity was present. 
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Figure 4.1. Plot of the residuals 

 

Another assumption checked was the homogeneity of variance 

of the residuals. The Plot of Residuals had a random scatter of 

residuals. There was no fan shape or pattern to the scatter 

plot. As a result, this assumption was met. 

The next assumption checked was the random and independent 

residuals. Again, looking at the Plot of the Residuals, it was 

noted that there was a random scatter of residuals (See Figure 
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4.1). Since there was randomness and no pattern to the scatter 

plot, then this assumption was met. 

Finally, the normality of the residuals showed that the 

data points were along the diagonal line. The Histogram of 

Dependent Variables also showed that the data does appear in the 

normal range (See Figure 4.3). Hence, the assumption was that 

normality of the residuals was met. 

Because the students were volunteers, there was always the 

possibility for a non-normal sample distribution. To determine 

if the assumption of normality was statistically met, the 

results from the two surveys and the ISTEP+ were analyzed 

statistically. A probability plot of Science Achievement scores 

from ISTEP+ testing was used to graph the frequency in the data 

(see Figure 4.2). Note that all points fell either on or near a 

straight line; the data therefore is considered to be near-

normality. To verify normality, a histogram (see Figure 4.3) was 

constructed, and a normal curve was observed in the form of a 

graph superimposed upon the histogram which illustrated the 

near-normality of the data. So, the assumption is that normality 

of the residuals has been met. 

 



66 

 

Figure 4.2. Plot of regression 
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Figure 4.3. Histogram of the regression 

 

Refining The Study 

Upon analyzing the data produced in the multiple linear 

regression, it was noted that there may be a stronger 

relationship between Achievement and Motivation. To see if a 

relationship exists between these two variables, a second data 

analysis was run using a simple linear regression. As the 

research of 24 individuals was studied a stronger relationship 
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between two variables, achievement and motivation was noted. A 

simple linear regression was performed on the data to develop a 

prediction equation for predicting achievement using motivation. 

Motivation was found to significantly predict achievement, R² = 

.195, F(1,22) = 5.339, p < .05. The R² of .195, (coefficient of 

determination) is the amount of variance in achievement shared 

with motivation. The beta coefficient, .442, is the amount of 

change in achievement predicted from one unit increase in 

achievement. The regression coefficient was also tested for 

significance and was found to be significant, β = .442, t(22) = 

2.311, p < .05 (See Table 4.4).  

 

Table 4.3 

Linear Regression Data Used for Prediction Equation 

 
 

R 

 
R 

Square 

 
 

F 

 
.442 

 

 
.195 

 
5.339 

*p<.05 
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Table 4.4 

Summary of Linear Regression for the Variables Achievement and 

Motivation in Science 

 
 

Variable 

 
Unstandardized 

B 

 
Standardized 

Beta 

 
 
t 

 

Motivation 

 

1.847 

 

.442 

 

2.311 

 *p<.05 (n=24) 

 

Conclusions 

This research of 24 individuals has studied the 

relationship between achievement in science, self-esteem, and 

motivation in science. A multiple linear regression was 

performed in order to develop a prediction equation to predict 

achievement from information on self-esteem and motivation in 

science. Motivation in science and self-esteem were not found to 

significantly predict achievement in science, R² = .213, F(2, 

23) = 2.835, p < .05. 

The data produced in the multiple linear regression, showed 

a stronger relationship between Achievement and Motivation. A 

second data analysis was run using a simple linear regression. 

Motivation was found to significantly predict achievement, R² = 

.195, F(1,22) = 5.339, p < .05. The regression coefficient was 
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also tested for significance and was found to be significant, β 

= .442, t(22) = 2.311, p < .05 (See Table 4.4). 

Qualitative Analysis 

The primary focus of the qualitative analysis was to 

determine any underlying factors contributing to students' 

performance on high stakes achievements tests. To facilitate the 

interview process, student interviews were based on a purposeful 

search of the spread of achievement scores attained by students 

during the ISTEP+ test given in the spring of 2009. Test scores 

of students who also completed the CAMI and CSEI ranged from 464 

to 586. In addition, consideration was given to including an 

equal number of students in each of the test categories: Pass +, 

Pass, and Did Not Pass (DNP). Student interviews were conducted 

with four students in Pass +, five students in Pass, and one 

student in DNP. No other subject characteristics, such as race, 

ethnicity, or socioeconomic status, were used to select 

participants in the qualitative interviews. 

Parents/Guardians were contacted by letter requesting 

permission to interview each student. Once consents were 

returned, students were asked to attend an interview session 

either before or after school, whichever was most convenient for 

the students. Snacks were provided for the participants and 

allowed the interview to have a more relaxed atmosphere. The 
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interviewers were retired teachers who each received training 

from CITI. Students were also asked to sign a consent form to 

allow for the interview to take place and a video recording to 

be made. 

The interview questions were open-ended so that 

participants could expand on the topic in each question. 

Sometimes the student would respond with a one- or two-word 

answer. The participants were instructed to elaborate on a 

series of questions, to share any feelings and thoughts they had 

in response to each question. The same questions were asked of 

all students, who were allowed to expand on each answer in any 

way they chose. The following questions were asked in the same 

order each time: 

 Has there been anyone who has contributed to how you 

feel about science? 

 In what ways do you think you might use science as an 

adult? Describe what some of those uses would look 

like.  

 What are some things you do in science? How do you 

feel about doing those things? 

 How do you think your parent(s) or guardian(s) feel 

about science? Describe any times when they worked on 

science with you. 
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 Do you think you would like to have a career in 

science? Describe why you think you would or would not 

want a science career.  

 Do your parent(s) or guardian(s) work with science in 

their jobs? 

 Is there anything else you would like to tell me that 

I have forgotten to ask you about? 

Common interview themes.  Individual student's 

personalities were evident in the amount of detail that they 

gave in their responses. Some students went into great detail 

when asked questions, whereas others seemed to hold back from 

giving specific details in their responses. Some individuals 

simply answered yes or no and give short answers. The 

interviewers went to great lengths to tease out more specific 

information from the participants. Some examples of elaboration 

were: "Can you elaborate at all about that?" "Describe what some 

of those things would be." and "Can you add anything more about 

what they did?"  

Student answers were categorized under seven headings that 

corresponded with the questions given. These categories were: 

who contributed to how the student feels about science; how 

would science be used in the student's future; what were the 

students' science likes and dislikes; how was science important 
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to the student's parents, would student want a career in 

science; and any other thoughts about science. Answers were also 

divided into three categories based on the achievement 

categories of Pass+, Pass, and DNP. The two main commonalities 

between all three groups was student recognition of parents, 

either one or both parents, who would assist students at home. 

Second was the recognition by individuals in all three groups of 

how they would use science in their jobs in the future. The 

following is a compilation of student responses that has been 

thematically organized. Any repetition of similar responses made 

it weighted and called special attention to it. If more than one 

student in each group gave a similar response, a number will 

follow the response signifying the number of students who gave 

that same response. 

The numbering of the students interviewed are divided into 

three groups. Numbers one through four were students who 

received achievement scores in the Pass+ category, numbers five 

through nine received scores in the Pass category, and number 10 

scored in the DNP category. Table 4.5 denotes the three groups 

and the numbering system for the students. These numbers were 

placed in each of the table subheadings to aide understanding of 

specific interview responses. 
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Table 4.5 

Interview Subjects Numbering 

 
Pass+ 

 

 
Pass 

 
DNP 

 
#1-4 

 

 
#5-9 

 
#10 

 

 

Table 4.6 illustrates how students responded to the 

question about influences in how the students felt about 

science. Three out of 10 students said their parents contributed 

to why they have positive feelings about science. One student 

cited her father, and another cited her aunt as being the most 

significant influence. This showed the importance of the family 

as a support group in influencing how students feel about 

science. Another important influence was teachers - 2 out of 10 

students named teachers as an important influence. In addition 

in Table 4.11, later in the interview, when two students 

mentioned that students enjoyed science more now and named their 

teachers were the guiding reason that influenced their 

enjoyment. One important outcome of children watching television 

is that one student noted that The History Channel and other 

science channels were a positive influence on how the student 

felt about science.  
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Table 4.6 

Contributions: Has there been anyone who has contributed to how 

you feel about science? 

 
Pass+ 
#1-4 

 
Pass 
#5-9 

 

DNP 

#10 

 
 
Dad 
 

 
 
Teacher 

 
 
Teacher 

Watching History & Science 
Channel w/ Mom & Dad  

 
Aunt 

 

 
Both parents 
 

 
Both parents - 2 
 

 

 
Always liked it  

 
No one 
 

 

 

When asked about who contributed to how the student feels 

about science, one answer that really stood out was from student 

#10, who talked about her teachers. She said,  

Last year, my teacher, and this year my teacher did. They 

don't actually give us a worksheet to do, they explain what 

to do. They know what they are talking about. If you need 

help, they come help you more than what some teachers do. 

Also, she did not mention her parents as having contributed to 

how she felt about science, but she did say later on in the 

interview that her parents would help her with science projects. 

For participant #9, she said, "The teacher made it fun." 
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Another, #5 said, "I had a really nice teacher and she really 

loved science, so I guess she helped me in science." 

Others felt that parents were a contributing factor. 

Student #3 said, "My parents like me to do well in science and I 

like science a lot." For student #5 it was her aunt who had 

influenced her in science. She said, "My aunt, well she's a 

science teacher in Colorado. She helps me through everything." 

In response to another question, future jobs appears 

important to all three categories: Pass+, Pass, and DNP. Six of 

the ten students mentioned jobs as a reason why science would be 

important in their future. Results are shown in Table 4.7. 

 

Table 4.7 

Uses of Science: In what ways do you think you might use science 

as an adult? Describe what some of those uses would look like.  

 
Pass+ 
#1-4 

 
Pass 
#5-9 

 
DNP 
#10 

 
Jobs - 2 
 

 
Jobs - 3 

 
Jobs - 1 

Need to know about 
chemicals 
 

 
Cooking 

 

 Taking care of dogs and 
importance of getting 
shots 
 

 

 



77 

Student #10 as shown in Table 4.6 said that she wanted to 

know about science so she could help kids as she wants to be an 

elementary teacher. One of the students who spoke about how 

science would be important in the future as a part of a job was 

student #3. She said, "I want to be a sports medicine doctor. I 

injured my wrist and the doctor told me about his job and I 

found that interesting." Another career-influenced response was, 

"I want to be a nurse, so it will help me through nursing 

school. It will help me with the human body, I've wanted to be a 

nurse since I was in first grade." 

For student #5, the uses for science had a different twist. 

She said, "I got a dog for Christmas, so I'm learning about 

their insides and their shots." Finally, student #1 said,  

I'm actually interested in cardiology which is awful since 

I have terrible grades. I've always liked science. I 

understand most of it. It comes easy to me, but I have a 

lot of friends and I like to talk. That's the issue. I have 

always enjoyed science. 

The results of the question about things students do in 

science are summarized in Table 4.8. Six of the 10 students 

mentioned labs as something they like to do. On the other hand, 

1 of the 10 said that labs are boring. Seven out of the 10 named 
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things they like to do in science. One named only dislikes, and 

one named neither likes nor dislikes in science. 

 

Table 4.8 

Science Likes and Dislikes: What are some things you do in 

science? How do you feel about doing those things? 

 
Pass+ 
#1-4 

 
Pass 
#5-9 

 
DNP 
#10 

 
Likes 
 

 
Likes 
 

 
Likes 

 Labs - 3  Labs - 3 
 

 

 Rocks & Minerals - 3 
 

 Rocks & Minerals   Rocks 

 Astronomy 
 

 Astronomy  

 Biology 
 

 Cells  

 Fun 
 

 Anatomy  

Dislikes 
 

Dislikes 
 

Dislikes 
 

 Cells 
 

 Boring  

 

When students discussed what they liked most about science, 

more often than not they mentioned that they liked doing things 

in science. For example, student #10 said, "We just now had to 

make a poster about rocks. We were assigned a rock type to 

present to the class. We had to memorize our speeches. We also 

do PowerPoints over the sections, and we read together with a 

partner. The poster was fun to do, and the Power Points are 



79 

really helpful." Six students said they liked doing science 

experiments. On the other hand, student #6 said, "We do science 

experiments but they're kind of boring."  

When students were asked about their parents' attitudes 

toward science, they frequently described their parent's jobs or 

how their parents would use science in their job. This may be 

due to the fact that students had discussed science careers 

earlier in the interview when discussing how they would use 

science in their future. Most answers given showed how science 

was used. These uses, as shown in Table 4.9, were described, and 

students intimated that these were positive uses that their 

parents had for science. Only two students expressed 

specifically that their parents were positive about science. 
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Table 4.9 

Females Perceived Perceptions of Parents’ Feelings: How do you 

think your parent(s) or guardian(s) feel about science? Describe 

any times when they worked on science with you. Do your 

parent(s) or guardian(s) work with science in their jobs? 

 
Pass+ 
#1-4 

 
Pass 
#5-9 

 
DNP 
#10 

 
Help with projects 
 

  
Help with projects 

 
 

Dad mixes chemicals 
 

Dad mixes chemicals 

Parents positive about 
science - 2 
 

Parents are orthodontists 
 

 
 

Medicines Dad is a mechanic 
 

 

Mom uses it when cleaning Mom uses it in cooking 
 

 

Parents do organic gardening 
 

  

Mom is a dietician 
 

  

 

Many students did not talk about how their parents felt 

about science, but instead they told about what their parents 

did in their jobs that would or would not include science. So 

the two questions about parents were combined. An example of a 

student's response was #9, who said, "My mom does science 

because she is going to school to get a degree in anthropology, 

and my dad is in the army and checks inmates for drugs."  
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Another response was, "My parents think science is easy, 

and I don't. They help me with homework in science, experiments, 

and when we are talking about cells and stuff." In addition she 

stated, "My parents don't really do science, they are 

orthodontists, although I guess they do use hygiene and stuff." 

Student #10 felt that her parents "are glad that I have a 

teacher that cares about science and that teaches me a lot.‖ 

Another response that stood out was from Student #4 who said, 

"Both my parents are interested in science. My dad watches the 

History Channel and my mom, when we have big projects, she helps 

me with them." Another student who also felt that her parents 

were important in her studies was student #7. She said,  

They like science, and they help me with it all the time. 

They say it's their favorite subject. My dad kind of uses 

science in his job since he's a mechanic, but my mom 

doesn't have a job so she doesn't really do science. 

Student #5 felt her parents like science. She said, "They 

try to persuade me to like it more.‖ In addition, student #1 

said, "My mother and step-father are using organic gardening in 

the backyard."  

When the students were asked if they would like to have a 

career in science, 8 out of 10 said, "Yes." A wide variety of 
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careers was mentioned. Table 4.10 lists the variety of careers 

the students thought they would like to pursue. 

 

Table 4.10 

Possible Future Science Career: Do you think you would like to 

have a career in science? Describe why you think you would or 

would not want a science career. 

 
Pass+ 
#1-4 

 
Pass 
#5-9 

 
DNP 
#10 

 
Yes - 3 
 

 
Yes - 5 

 
Yes - 0 

Astronomy 
 

Veterinarian  

Sports medicine 
 

Nurse  

Cardiology 
 

Science teacher  

 Anthropologist 
 
Ophthalmologist 
 
Use it cooking - 2 
 

 

No - 1 
 

No - 0 No - 1 

Wants to be a defense 
attorney or work in public 
relations 
 

 Wants to teach elementary 
school, not just science 

 

Students described a variety of careers they would like to 

have that were related to science. Two students thought teaching 

science would be fun. Student #5 said it best when she said, "I 

think it would be fun to help the kids with the labs because the 
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labs are fun. I want to help kids learn, like my science 

teachers have helped me." Student #1, who wants to be a 

cardiologist, said, "It's a gut feeling for me. I want to save 

lives because it's like being a super hero."  

Student #4 stated, "I would and I wouldn't, because some of 

the things I like such as astronomy and minerals; then there are 

other things that I wouldn't like such as learning about cells 

and other stuff like that." Student #2 said, "Scientists test 

theories and have lots of paper work and that's not what I 

really want to do. I want to be a defense attorney or a PR 

person. I'm definitely too squeamish for medical school." 

Of the 10 students interviewed, only three could think of 

anything they wanted to describe when asked if there was 

anything additional that they wanted to tell about. Those 

responses are summarized in Table 4.11. 
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Table 4.11 

Additional Comments: Is there anything else you would like to 

tell me that I have forgotten to ask you about? 

 
Pass+ 
#1-4 

 
Pass 
#5-9 

 
DNP 
#10 

 
Enjoy science more now 

 
Enjoy science more this year 
 

 

 Liked to dig for fossils during 
recess in elementary school 
 

 

 

Summary 

The hypothesis that seventh grade female students' 

motivation in science and self-esteem would significantly 

predict achievement in science was tested in this study. Through 

a quantitative analysis, the students' motivation in science and 

self-esteem was not shown to correlate with students' 

achievement in science.  

In addition, student interviews were conducted as a part of 

a qualitative analysis to determine if there was any consistent 

underlying themes that influenced how students would achieve in 

science during the seventh grade. Student interviews showed that 

most students had positive feelings about science and that 

students attributed those positive emotions to their parents and 

teachers. All students interviewed had average or above average 

scores for motivation in science.  
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CHAPTER 5  

 

DISCUSSION, IMPLICATIONS, AND FUTURE RESEARCH 

Discussion of Findings 

The purpose of this study was to investigate through both 

qualitative and quantitative analysis the factors influencing 

seventh grade females' achievement scores on high stakes science 

tests. Specifically, this study utilized two survey instruments 

to measure self-esteem and motivation. These scores were 

analyzed along with students' scores on the state science 

assessment to determine if a correlation was present. In 

addition, the study included a qualitative component which used 

interviews with a portion of the participants. Based on the 

results, this study provided a glimpse into the student's 

achievement in science with respect to self-esteem and 

motivation.  

During the initial phase of data collection, students 

completed two surveys, one for self-esteem, and another for 

motivation. Students' scores were compared with achievement 

scores on the state science test. The survey results along with 
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achievement scores were analyzed using a multiple linear 

regression analysis. The hypothesis that seventh grade female 

students' motivation in science and self-esteem would 

significantly predict achievement in science was tested in this 

study. Through a quantitative analysis, the students' motivation 

in science and self-esteem was not shown to correlate with 

students' achievement in science. The results did not show a 

statistically significant relationship among the variables with 

achievement. 

Data analysis showed that motivation had a stronger 

relationship with achievement. To refine the hypothesis testing 

a linear regression was run to determine if achievement was 

explained by motivation. Motivation was found to significantly 

predict achievement, which led to rejecting the null hypothesis. 

The next stage of the study utilized a subset of the 

original group in order to probe the thinking of the students. 

Questions were posed to determine underlying feelings and 

perceptions toward science. Themes were identified among the 

interview responses and these themes hint at the beliefs 

students have about science. 

Of the students interviewed, four mentioned their parents 

and two mentioned their science teachers as influential in their 

perceptions of science. When students were asked about parents' 
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attitudes about science and if they use science in their jobs, 

most student said that their parents had positive experiences, 

thoughts, and feelings about science in their everyday lives. In 

addition, a majority of subjects expressed positive feelings 

toward science class and careers. Students in this study had 

positive feelings towards science and a majority of them 

perceived their parents to have positive attitudes towards 

science. This is what Bouchey (2004) reported about students' 

beliefs that coincided with their parents' and teachers' 

beliefs. Bouchey reported that parental perceptions were linked 

to the child's own perceived ability. 

This study hypothesized that seventh grade female students' 

motivation and self-esteem would predict a significant 

proportion of variance on performance on standards-based state 

science tests. An equation was formulated that represented the 

students' motivation and self-esteem to predict academic 

achievement.  

The qualitative piece utilized interview questions to 

investigate students' underlying feelings and perceptions about 

self-esteem and motivation in science. Concepts from the CAMI 

and CSEI were used in question development. These questions were 

carefully screened to eliminate the possibility of leading 

students in how they would answer. Responses were analyzed and 
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compiled to indentify common themes among the responses. 

Frequency and similarity of responses was the basis for 

determining assumptions about the role student perceptions 

related to students overall self-esteem and motivation in 

science. 

Half of the students attributed their positive feelings 

about science to family, with three of those attributing feeling 

to both parents and one to father. Two students felt that 

teachers were the primary positive influence on how they felt. 

All but two students said that someone was influential to their 

positive feelings toward science (see Table 4.6). This finding 

was similar to Bouchey (2004) that students' beliefs in their 

own ability coincide with parents and teachers. Bouchey reported 

students' perceptions of science were linked with parental 

perceptions of the importance of science. Bouchey found that 

students to achieve in science then must feel that peers value 

school. This aspect was not explored in this study. 

All but one student could name something they did in 

science that they enjoyed. All of these students who said they 

enjoyed science gave answers to the questions that explained in 

terms that used positive implications of how they felt about 

science. In addition, the majority of the students could see 

themselves using science in jobs in the future. Of the students 
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who were interviewed, all scored high in motivation in science. 

Interestingly, the student with the lowest motivation score of 

those interviewed had no one who influenced how she felt about 

science. In addition, she was the only one who thought doing 

labs in science was boring (See Table 4.6). The study 

hypothesized a significant correlation between perceptions of 

parental attitudes toward science and students’ level of 

motivation toward science, and this was determined to be true.  

Further review of the data comparing esteem, motivation in 

science and achievement it was noted that there was a stronger 

relationship between motivation and achievement. Therefore, a 

linear regression was run to test for this. Females science 

achievement scores have a correlation with motivation in 

science. 

Limitations 

The study is limited by the number of students who actually 

participated. Contributing to the low overall number of 

participants, parents had to return the consent letter to the 

school, and this may have been an inconvenience for individual 

parents with busy schedules. Also, many students transported the 

letters back to the school, and some of those consent letters 

may have been lost in backpacks or in the bottom of a locker. 

These two factors may have limited the number of returns. It may 
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also have been that parents with an increased interest in 

science were more likely to sign the letters and return the 

consent forms. 

There were 111 consent letters sent to parents/guardians. 

Approximately 50 % of those were to parent/guardians of students 

who were in the researcher's classes. Of the 30 returned 

consents, 25 were in the researchers classes. The permission 

slips identified the researcher, so the students and parents 

knew who was conducting the study. This may have influenced 

student and parents to return the permission letters. The 

identities of those individuals were not released to the 

researcher. A system of identifying the classes in which the 

interviewers would be able to locate the participants was 

maintained in order for appointments to be made and kept with 

the students. Half of the students who completed the surveys had 

average or above average levels of self-esteem. All the students 

had average or above average levels of motivation in science. 

The researcher believes that this level of motivation in science 

was instrumental in the consent forms being returned for 

authorization for the student to participate in the study. 

Students motivated in science saw the value in being involved in 

a study about females in science classes.   
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Conclusions 

While motivation in science and self-esteem were not found 

to be significant factors for predicting achievement in science, 

motivation in science by itself was confirmed as a significant 

factor in predicting achievement in science. Other important 

conclusions with respect to gender were exposed which can be 

helpful to all stake holders in the educational community. 

Several outside influences were shown to contribute to females' 

motivation in science, which lead to a certain level of interest 

in science for the seventh grade female students.  

The development of females' motivation toward science is 

positively influenced by parents and science teachers. Parents 

who expressed an interest in science during conversations with 

their daughters provided an encouraging atmosphere which 

motivated female middle school students to explore the field of 

science through participation in hands-on learning in the 

science classroom. Female students also had a wide array of 

interests in all different fields of science. 

This study contributed to the total understanding of the 

many aspects that encourage seventh grade females to achieve in 

the field of science. It provided background information about 

self-esteem and motivation in science as they relate to academic 

achievement. In addition, other factors that contribute to 
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females' level of interest in the field of science were 

explored.  

Recommendations 

To completely understand the correlation of the variable of 

motivation, self-esteem, and achievement for seventh grade 

females; then having additional schools at varying locations 

repeat this research would be recommended. Repeating this 

research would also assist in finding if the results would be 

similar. It is also recommended that the research be broadened 

to include a larger population. 

The qualitative responses from female seventh grade middle 

school students exposed the need for a key supportive and 

influential adult in their lives to bring about positive 

attitudes about science. Having at least one parent who supplied 

encouragement and support appeared to be a vital component at a 

time when females most need it. Another often-mentioned positive 

influence was teachers. Teachers of science in the elementary 

grades and in middle school must recognize their role as a 

positive force for motivating female students in science.  

In this study motivation was found to significantly predict 

achievement. Therefore elementary and middle schools could 

become proactive in identifying students in need of intervention 

through administration of a motivation assessment. These 
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assessments should become a routine component in the educational 

setting. Low motivation scores should be addressed in the same 

way as other traditional assessments. Students with low 

motivation would then benefit from mentoring, counseling, or 

extracurricular programs. Thoughtful intervention strategies 

could emerge through a more thorough understanding of the whole 

child. One recommended intervention strategy would include a 

systematic offering of extra-curricular activities beyond the 

traditional sports teams. Extracurricular programs in science 

would include hands-on labs and problem-based learning that 

develop skills and enthusiasm which students can take back into 

the classrooms. These extracurricular programs should focus on a 

variety of science fields. Hands-on activities should include a 

focus on topics including chemistry, physics, biology, and 

engineering; all fields that address professional science 

careers important in the 21st century. This type of program 

could also be successfully developed by institutions of higher 

education. The programs would not only create a group of young 

people more likely to attend the university, but also develop 

individuals who are more motivated in a variety of science 

fields. 

Morse (1995) recommends that extracurricular academic 

budgets should be equitable to budgets for sports programs. In 
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addition, recognition of high academic performance, including 

science, should be recognized through the media, just as sports 

stars are recognized. Her recommendation is that parents support 

children who wish to participate in academic summer camps, just 

as they would for sports camps. Schools should offer science 

enrichment as an extracurricular activity. 

Along with extracurricular science programs, an established 

system of pre- and post-assessments are essential to identify 

how effectively programs address the unique needs of young 

females. These assessments would measure student interest in 

science before and after participation in the program. Future 

programs would be adjusted to facilitate increased motivation 

among participants. 

Motivational assessment results would be useful in 

advisement of students entering high school. Students' course 

selection could be centered around areas in which students are 

highly motivated. Females would realize where their interests 

lie, and counselors could utilize the data to meet the 

educational needs of each individual student. As recommended by 

Scott and Mallinckrodt (2005), counselors should receive 

training on how to best support females science career 

aspirations. Counselors should schedule females with high 

science motivation into science classes that require higher 
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levels of scientific study. In addition, counseling should be 

provided to encourage females to succeed in all areas of 

science. This would help counteract girls that have been guided 

away from high school science courses (Turecamo, 1992). 

In addition, as reported by Mattis (2007),  

Girls do not understand what a career in engineering looks 

like and why they should consider it as a career option 

because the people that influence them - teachers, school 

counselors, parents, peers and the media - do not 

themselves have this understanding. (p. 339-340)  

She goes on to point out that high school girls report parents 

as the most important influence in career choices, followed by 

friends, teachers, siblings, and school counselors. Educators 

must aid females in overcoming stereotypes and realize that 

scientists can be females (Shakeshaft, 1995). As girls move 

through their educational careers, they need positive 

reinforcement from all educational stake holders about the 

desirable career options in the areas of science and 

engineering.  

Another recommendation for the science classroom as 

suggested by Eisenhart and Finkel (1998) was to provide science 

activities that females find important to them. These activities 

should be socially relevant. Females' questions, interest, and 
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concerns should be the main focus of curriculum reform. By 

incorporating females' interests into the curriculum, females 

would see the relevance of science to their current ways of 

thinking and may develop an affinity for science. They also 

would see what science means to them as they develop, mature, 

and decide on what career to pursue as they go on into college 

and beyond.  

Recommendations for Future Research 

It is recommended that future research continues in the 

areas of motivation and self-esteem among middle school females. 

With current emphasis on standardized testing following the 

implementation of No Child Left Behind (NCLB) Act, it behooves 

schools to determine what motivates females to achieve in 

science. Further studies in best practices for females within 

the science classroom are also recommended. Understanding of 

female students and how they perceive science throughout their 

educational careers can be aided by implementing longitudinal 

studies beginning in preschool and continuing through high 

school graduation.  

Further research is recommended to determine if 

institutions are preparing pre-service teachers to meet the 

challenges of educating elementary students in science. Are best 

practices in science being taught? In addition, are current 
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elementary schools giving enough attention to teaching science 

using best practices in order to encourage positive attitudes 

and increased motivation in science for female students? 

If female students are to continue to be encouraged and 

motivated in science, then teachers, administrators, and 

university personnel must study the many factors involved in 

this process. The educational community should continue research 

studies of pedagogy which most frequently engages female 

students and promotes their learning. In addition, further 

qualitative research should be utilized as a means of listening 

to females and providing them with a voice in how they are 

supported, encouraged, and motivated to explore a variety of 

fields of science.  

Summary 

The United States Secretary of Education Arne Duncan 

claimed that science education is key to restoring American 

leadership in education worldwide (Duncan, [Video file], 2009). 

In addition, he says that women are under-represented in several 

fields of science. Duncan’s words came on the heels of President 

Obama's efforts since he established a $4.3 billion program 

called Race to the Top. One goal of the program was to promote 

an advanced science curriculum for all students throughout the 

K-12 educational setting. Schools and states who apply for funds 
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are more likely to be considered if they emphasize STEM in 

curriculum reform (Jacobson, 2009). According to the Federal 

Register, another priority of Race to the Top is those 

applications that address females in STEM areas of the 

curriculum (Department of Education, 2009).  

Just as the United States government has decided to 

emphasize the importance of females in science, this research 

has found that for females to achieve in science they must be 

motivated. The primary force for their motivation, as determined 

by this research is parents. Secondary to parents was teachers. 

These individuals' positive influences encouraged seventh grade 

females in science which benefitted their achievement scores. 

Parents and teachers must believe and support females as they 

work toward succeeding in science (Conroy, 1992).  

The school community must continue to support efforts to 

expand educational opportunities for females in science. 

Elementary teachers must provide the foundation of science 

experiences so that students have the necessary skill and 

motivation to continue to succeed as they continue through 

school. In addition, high school counselors should receive 

training to recognize females motivated in science and 

effectively support placement in science courses beyond biology. 

These courses should include chemistry and physics so that 
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females entering college have the necessary training to excel in 

college level science courses. Through support of parents, 

teachers, and school, females can break the glass ceiling in the 

scientific community to level the playing field and increase the 

number of females receiving college degrees in all areas of 

science: chemistry, physics, and biology.   
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