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Introduction    
    I started the Science Talent Program in my 1400 student Brooklyn Middle School in September of 2007. The program begins with the Space Science class that I teach in the sixth grade. As the students continue on in the school, they move on to two additional programs in the seventh and eighth grades.

    Out of the approximately 180 students who have taken the program, only about twenty-five to thirty of them are girls. In my two classes of thirty this year, one class has only eight girls, while the other has only three. This is clearly out of proportion to the makeup of my school. There should be approximately thirty girls out of sixty students currently enrolled. Out of the 180 total students, roughly 90 of them should have been female. I wanted to find out why there are so few females in the program. From the females present, I wanted to see if their attitude toward science has become less positive and could push them away from science in the future.
    Since the era of ‘Science is a man’s world,’ the educational system, the country, and society as a whole have made great strides 
in the integration of females in formerly male-dominated science fields. Nationally, we are still not at a 50/50 balance
, but positive change has been made. 
Problem

This problem has persisted for decades and making progress toward understanding it should certainly be a national education priority. How can we as educators continue to leave a huge amount of fifty-one percent of the population behind?
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    Through surveys, interviews, and grade data, I sought to research the attitudes of the girls in my school who elected to take Science Talent. What are their opinions about science? Will they continue in science-related fields in the future?
Rationale

    A school as large and diverse as mine offers an excellent opportunity to conduct research. The six to one, boy to girl disparity in the Science Talent enrolment was a glaring issue that I felt needed to be examined. 
I very much want to see if the results and opinions I have found thus far in other research articles will be similar to my school. Although there are very few girls in the Science Talent program; from my observations, their test scores and classwork have been exemplary, often besting the boys in the class. Last year in class, the female group built far more effective rockets than the four groups comprised of boys did. My experience however, is based only on the sixth grade students. I only see my former students in the hallways during passing, and it will be interesting to see if their attitudes towards themselves and science have changed as they’ve gone through the seventh and eighth grades.

Literature Review    
    For as long as I can remember, the fact of an underrepresentation of females in science-related fields has been an area of both study and discussion. Surprisingly my initial searches of “middle school girls science” and “junior high girls science” did not return the plethora of articles I’d hoped for. Even when I further generalized the search to “girls science,” the results were disappointing.  I did however, eventually find articles about programs and/or studies that were related to my research. 
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Farland-Smith (2009) was interested in how middle school girls form their science identities.  I was quite interested in those studies 
that pertained to my low female enrolments in Science Talent. Over a twenty year period, women’s numbers in both engineering and science-related fields had increased. However, these fields are still largely male-dominated. (Eisenhart, Finkel, & Marion, 1996). 

    Even when there are greater numbers of women entering and excelling in science coursework, women are still avoiding science professions.  (Gilbert & Calvert, 2003). It was found that girls in grades five and eight may have perceptions which push them away from science jobs later in life. (Erb, 1981).
 This was quite important to me since my incoming sixth graders just left the fifth grade, and eighth graders leave my school to go on to high school.  It seems that these negative beliefs affect them when in science class and pervade their overall feeling about science. (Kahle, 1990). 
     While echoing previous studies, her
 research added some new elements. Farland-Smith’s research introduced two previously unused ideas. 
She had her subjects make drawings of their perceptions of “scientists” and also had them fill out attitude surveys following “Side-by-Side” working with actual female scientists. 

    Her study was based on 28 females from the fifth through ninth grades who were participating in a summer camp. She wanted to see if the experience of working with female scientists would have a positive effect on these young ladies’ perceptions of themselves as scientists.

    Cavanagh (2007) reported on a girls-only summer science camp at the University of North Texas. This idea is catching on around the country. He found that girls tend to become less 
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interested in science and math related fields as they pass through junior high. The Girl Scouts and other groups want to help girls continue their interest in science from their earlier years and not to be part of the middle school drop-off.
 In fact Cavanagh stated that “about 40 percent of the recognitions, or badges, the 2.7 million-member organization makes available to its participants are related to math or science” (2007). The girls who took part in the programs he reported on definitely viewed them as positive and successful.

    Rawe (2005) 
found that by junior high, students had already decided just what subjects they were and weren’t good at. Girls’ interests and confidence in science was fading fast by the end of middle school. To help keep girls motivated, Sally Ride started her own science camp for girls and it has been successful. San Antonio has begun separating some of their classes by gender. North Carolina State University has also started making dorms exclusively for female engineering and science students. Response has been favorable.

    Green (2001) highlighted a bilingual science program for girls in Newbury Park, California. These at-risk students have been participating in hands-on activities and working with mentors. The program has really helped them to see themselves as scientists. Getting girls interested in science early was a popular sentiment occurring here as in the other studies. 
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Methods

Setting

    My research was conducted in a Brooklyn middle school.  There are approximately 1400 students representing over 30 different countries.  The vast majority of the students receive free lunch and other types of state assistance.  Each grade is broken up into 13 or more largely homogeneous classes according to state test scores.  My study was conducted on the 34 female students who have participated in my Space Science class (out of the approximately 180 students who have taken the program) over the past three years.  In my two, thirty student classes this year, one class has eight girls, while there are only three in the other. 

Data Collection and Analysis

    I allowed approximately one week (for the females currently in my class) and no more than two weeks (for my former students) to complete the written survey.  Brief interviews were done with the students during the same time frame and would have been allowed to extend possibly another week or two.  

    During the interviewing process I restated what the students said to make sure I had understood.  
In addition, postings to the online learning environment 
could have 
hopefully netted me some valuable input from my classmates.

    Once the data was collected I compared the answers given and compiled my findings according to: the ‘raw’ answers, the interview findings, any patterns that emerge, 
and specifically significant changes in science between the current sixth graders and the 7th and 8th graders.

    I also attempted to see (by comparing their report card grades in my class and those of the seventh and eighth graders) if the female students had higher or lower grades than their male counterparts. Additionally I wanted to see if girls who had positive feelings (demonstrated in their interviews) about being a female in science class scored higher/lower/similar to students who had fewer positive or even negative feelings on the subject.

    Each student was given a consent form to be signed by both the student and their parent/guardian.  It was clear that all the information gathered would be kept completely 
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anonymous and confidential.  The students were also told that I would be reporting back to them about the overall findings.  

    I was eager to see if my findings echoed information found in the research (in my literature review and other studies I have yet to find) available on the subject. 

    All of my survey and interview questions are contained in the Appendix. Perhaps my findings may even become a published Action Research topic that will be cited by another student years from now!

Findings

    I was very interested in seeing the results of my study. I was hoping to find some sort of a drop-off in interest in science among the girls as they continued on in middle school. Anything that would help to indicate or explain the reasons why there are disproportionately few females involved in science-related programs or professions.   

    Although only two of the seventh or eighth grade students stated that they had lost interest in science, their delays in or lack of returning of the questionnaires in comparison with the sixth graders could possibly show a lack of interest (even though they may not be consciously aware of it.) All eleven of the sixth graders returned their questionnaires the very next day. The seventh and eighth graders had to be tracked down and continually reminded. Of them, only 18 students combined returned their answers. Five did not return their questionnaires at all.

    From what I’d read in Farland-Smith’s study-that girls become turned off to science as they age, I had high hopes of getting to the root cause of girls’ growing disinterest in science throughout the middle school years. Unfortunately, there was no magic answer, no plethora of totally-turned-off-to-science responses.  Even the one eighth grader whose answers were negatively leaning, did not think that her gender had anything to do with her negative attitude towards science.
    Since there was no significant display of females who had negative attitudes toward science, I could not determine whether or not their attitude affected their grades in Science Talent class.
    Although I didn’t get the clear-cut answers I was looking for, I did gather some interesting data. Despite there being only a year or two in difference in their ages, the sixth grade group gave several responses that were significantly different than the seventh and eighth graders.
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Questionnaire Findings
Some patterns that emerged across both groups were:

    The vast majority, 83.3% of seventh and eight graders were first exposed to science in school. The percentage was even higher with sixth graders (91%) with all but one giving the same answer. Interestingly, that one person was the only one in all of the data who was exposed to science through media.

    Only one person in each of the groups felt that “boys are just better than girls in science.”

    Doctor in several varying forms proved to be the most popular career choice among girls who were interested in a science-related job field.

    No one out of the eighteen seventh and eighth graders felt that they had been treated negatively about science because they were female. One sixth grader out of eleven felt that they had.

    Seventeen of eighteen seventh and eighth graders (94%) did not view the gender of their teacher as a factor in their success. Still high but not nearly as high, eight out of eleven (73%) sixth graders agreed.

Some noteworthy findings among the seventh and eighth grade group were:

    One person responded that they were not interested in a future career that involved science. They also felt that they were not good at science and that boys were “just better” at science than girls.

    One girl felt that it was harder for a female to become a scientist or work in a science-related field because “females like fun stuff.”

The sixth grade group had its share of interesting results as well.
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    The most interesting person data-wise was the only person who did not take the science Magnet test for admission. She was also the only person in the whole study who was exposed to science through media. Additionally she was the only sixth grader less interested in science now than when they
 were younger. They stated that they were not interested in a science career, but that they were interested in being a lawyer. They also felt that it was harder for a female to become a scientist or work in a science-related field.

    One girl “really loves science,” did not feel her teacher’s gender was a factor in her success, did not think “boys are just better” than girls in science, is more interested in science now than when she was younger, and feels she is “definitely good at science.” However, she was one of three who was not interested in a career where science is involved.

    The only sixth grader who felt that boys were “just better” at science than girls was one of the three who felt that their teacher’s gender was a factor in their success in class. 

    One of the other girls who felt that their teacher’s gender was a factor was the only participant who felt that they had been treated negatively about science because they were female.

    Only one girl felt that their teacher’s gender was a factor in their success and that boys were “just better” at science than girls.

Interview Findings

    The old idea of the mad scientist with the crazy hair and glasses seems very hard to shake. Farland-Smith had the girls in her study draw their perceptions of scientists. I asked them. Responses to the question ‘What does a “scientist” look like?’ returned many familiar answers.

“Someone who wears a lab coat and goggles.”

“A scientist has frizzed hair and wears a big white coat.”

“A scientist has crazy hair and they look kind of creepy.”

“A scientist looks like a crazy/weird guy. He or she has crazy hair like he was electrified. He or she has glasses.”

“A scientist looks like a dude or girl with crazy hair, glasses, and an evil laugh.”
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Happily, there were the answers that teachers hope to hear as well:
“A scientist looks like an everyday person you see on the street.”

“A scientist looks like an intelligent person who devotes their life to finding out stuff about our world or space.”

 “Most people say that scientists look like geeks or nerds, but they can look like normal people.”

“A scientist to me looks like various things. A person with a stethoscope is a doctor. A person with a space suit is an astronaut. A person who cleans up the park, and the list can go on. Everybody has a little science in them.”

    None of the eleven sixth grade students gave answers indicating that their concept of a scientist was male-gender based. Instead they all gave he/she responses or called the scientist “they.”

    Equally, none of the eighteen, seventh and eighth graders gave any comments specifically referring to a scientist as a male only.

They were also asked, “what do you like about science?” 

Some of the sixth graders answers:

“I like learning about the living substances that surround us.”

“You do fun experiments.”

“The interesting facts. Science has so many great discoveries to it.”

“I like that science is a subject that involves math. I like doing math, but I like science even more because I get to learn about the features of natural happenings.”

Some of the seventh and eighth grade answers:
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“Well science is interesting and I am interested in biology. It’s not boring like reading kinda’ is.

“I like all of the experiments that we do for science.”

“Everything! It’s awesome! I love it. I really love the fact that there is no limit to science.”
“Science is very interesting. Discovery in science just never ends. Also, some types of science are just amazing to me. I love astronomy and I like the course I’m taking right now, environmental science.”

    I did not find any significant drop off from the sixth grade in terms of their continued interest in science. There were no students who said they didn’t like science. None who said, “Well I used to like it but…” 

Academic Data 

    Purely based on grades and conduct in class, the females consistently outperformed the males. For my female students this year, their cumulative grade point average was 89.7. No females failed for the year or even during an individual marking quarter. One female received 100 as her final grade for this year.

    In contrast, four boys failed individual quarters. Although no one failed for the whole year, nine boys barely squeaked by with 65s. The boys’ cumulative average was 80.2. The highest end-term grade for a boy was 96.

    None of the girls received negative conduct marks or strong comments for their behavior in class. The strongest comment given was: ‘has the ability to do better in this subject area.’ 

    Over twenty five percent of the boys received comments such as: ‘has received low scores on classroom tests,’ ‘is a disruptive influence in class,’ ‘many homework assignments missing,’ and ‘failed to complete required projects.’  

    In conferring with the seventh and eighth grade teachers, similar results occurred in their classrooms as well. The females consistently scored higher and behaved better in class.    
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Discussion

    It was interesting that none of the females who participated in the survey gave interview responses showing that they felt scientists to be “male.”   
    There is nothing significant in my data to indicate that the 29 girls who took part in my research are likely to lose interest or achieve poor grades in their science classes. However, since I had a limited number of girls in my classes to draw from to begin with, it seems possible that the ‘middle school drop-off’ may have occurred in many of my school’s students prior to even getting to my particular junior high (since they didn’t select the Science Talent class in the first place
.)
    To take that idea beyond mere speculation, if sufficient time and teacher cooperation allowed, a similar study could be done in the mandated science classes to see if the drop-off was occurring there. Science Talent, being an elective class where my data shows the girls who initially selected it remained interested in it, may have proven to be too much of an isolated group. All of my school’s 1400 students are required to take general sixth, seventh, and eighth grade science classes five times a week. What confirming or different data could be obtained from them?

Conclusion and Implications for Study 

    The completion of this research has not gotten me (or society as a whole) any closer to understanding the reasons for females’ reluctance and/or underrepresentation in science-related careers. The results obtained from my group of girls do not show any indication that they will follow in this established pattern. Clearly, my students do not agree with a girl in Cavanagh’s (2007) article who stated that, “people think the ideal girl is a cosmetologist or a designer.” 
    I will share the insights I was able to obtain from the results with my colleagues. If, with my incoming September class, I notice similar or different patterns or behaviors, I will share them as well.  If any new information is truly groundbreaking, it may be beneficial at a district, city, or even state level.
    Despite not finding the answer to my inquiry, I did find that this group of girls is defying the statistics and literature. Perhaps a future Amy Mainzer is among them and will one be out there representing women in science!
   The possibility of another study being done in the mandated science classes to see if the drop-off is occurring there is of great interest to me. Science Talent is an elective class in which by-and-large the girls who initially selected it remained interested in it. They continued doing well 
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in their studies and maintained a positive attitude. Positive experiences they’ve had with the program can be used in general science classes to try and keep more females interested in science. Since all of my school’s 1400 students are required to take general sixth, seventh, and eighth grade science classes five times a week. Would the drop-off be present in the 700 females who are taking science classes simply because they have to?    

    As an afterthought, another interesting topic which occurred to me while gathering this data would be to find out from the males in my classes why they chose science for their talent as opposed to the more highly female populated dance or vocal music classes. A study could also be done with the females who chose art, chorus, dance, instrumental music, and journalism to see why they chose them instead of Science Talent. 
Then there’s the study of “why do females get better scores than males in science?” Of course, these would have to be other research projects entirely!
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Appendix

Survey and interview questions used in this sixth, seventh, and eighth grade study:

1. How were you first exposed to science?

a. In school
b. By parent
c. By friend
d. Through media
e. Other_________

2. When did you first become interested in science?

a. Between 5-7 yrs.
b. Between 8-10 yrs.
c. Between 11-13 yrs.  

3. Why did you take the science ‘Magnet’ test?

a. I wanted to

b. Parent/Guardian wanted me to
c. Both a and b

4. Why did you choose Science Talent over the other choices?

a. I really love science
  b. I didn’t like the other choices
c. I had Magnet tested for it

5. Is the gender of your science teacher a factor in your success in class?

a. Yes


b. No



6. Do you feel that “boys are just better” than girls in science?

a. Yes 

b. No way

7. Are you more/less/equally interested in science now compared to when you were 

younger?
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8. Are you interested in a career where science is involved? If so, what career?
9. Do you feel that you are good at science?

a. Yes definitely
b. Kind of
c. No

10. Do you feel that you were ever treated negatively about science because you’re female?

a. Yes

b. No



11. (For 7th and 8th graders only) Are you more/less/equally interested in science now than you were when you entered our school in the sixth grade?

12. Do you feel it is harder/easier/equally difficult for a female to become a scientist or work in a science-related field?

My interview questions are:

1. What do you like about science?

2. What does a ‘scientist’ look like? 
3. Where do they do their research?
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