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The Problem:    
      Insects and spiders are easily attainable scientific specimens for classroom use. But, when insects and spiders are introduced in the classroom setting, girls often recoil in fear, scream, or become bystanders in the activity.  Some refuse to participate at all.  This fear limits the education of female students, and their possible future career choices.  It also limits the teacher when trying to teach concepts using these creatures such as classification, observation and inquiry skills, ecology, and environmental conservation.  All of these concepts are national and state standards that must be taught.   Some of these standards are:  	Comment by Amanda M Gunning: Can you cite this? Are there any published works talking about this? Otherwise, say that in your experience, you have observed this	Comment by Amanda M Gunning: Here you should change the tone from standards that HAVE to be taught to priorities for science education that are valuable to students for scientific literacy and for everyday life
1.  Students will have the skills necessary to become independent inquirers of the natural world.
2. Students will have the skills necessary to do scientific inquiry.
3. Students will learn the characteristics of organisms.
4. Students will study the life cycles of organisms.
5. Students will study organisms and their environments.  (NSES, 1996) 
Research on gender:
     Why do girls have this fear?  I have asked my female students this question on many occasions, and they do not ever have a definitive answer.  Some researchers have concluded that it is their gender itself that causes them to have fear.	Comment by Amanda M Gunning: This intro graf is a bit weak, so maybe just cut it and go right into the research
     Research shows that the fear of animals in children is more prevalent than fear of the dark (Meltzer, Vostanis, Dogra, & Doos, 2009). The most prevalent fear in girls was fear of animals (Meltzer, Vostanis, Dogra, & Doos, 2009).  In the classroom, research shows there are gender differences in students when it comes to hands-on science activities involving living creatures.  Boys are not fearful of these creatures, are more curious, and seem to have a greater knowledge and interest in nature (Shireen Desouza & Czerniak, 2002).  Girls, on the other hand, were fearful of arthropods, and were more submissive during those classroom activities (Shireen Desouza & Czerniak, 2002).
     Some research suggest that a girl’s fear of spiders and snakes originates in infancy, and is related to being habituated to negative facial expressions  when presented with a spider or snake (Rakison, 2009).  Girls in this study could more rapidly associate the pictures of snakes or spiders with the negative facial expression.  Boys in this study did not have the same reaction, leading to the conclusion that the human female fear mechanism functions differently (Rakison, 2009).  This may contribute to female student’s fear of these creatures.	Comment by Amanda M Gunning: I just read an article in the last few months that talked about this actually being an ancient carryover from when women were gatherers for the tribe and were conditioned to fear insects and spiders for safety . . . http://www.newscientist.com/article/dn17697-girls-are-primed-to-fear-spiders.html
Research on Exposure to Nature:     
     Once, during a summer school class, I took a group of students to a petting zoo.  One of the girls was hysterically afraid of the chickens.  She had never seen a live chicken before.  When I was a girl, we often caught insects, went on nature walks, and studied all sorts of creatures.  Because of this, I have an appreciation of these things, and I am not afraid of them.  So I asked myself, would exposure to these things change the minds and attitudes of girls that are afraid?  Some researchers have studied what effect exposure to these animals has had on female students.
     One researcher’s reason for this fear could be lack of experience with snakes, spiders, insects, and animals as a whole.  Pavol  Prokop in a study with Slovakian school students concluded that children with pets benefit by increasing their knowledge of animals (Prokop, Prokop, & Tunnicliffe, 2008).  Prokop and his colleagues suggested that science classroom activities should be more focused on raising invertebrates in order to change children’s attitudes and increase their knowledge about them (Prokop, Prokop, & Tunnicliffe, 2008).
     Girls have little knowledge of wildlife compared to boys (Huxham, Welsh, Berry, & Templeton, 2006).  Their knowledge of mammals was far better than those of birds and arthropods (Huxham, Welsh, Berry, & Templeton, 2006).  In this study, boys fared better at knowledge and identification of species at all ages but the youngest.  Girls in particular lacked knowledge of even local species (Huxham, Welsh, Berry, & Templeton, 2006).  The researchers in this study concluded that study of easily attainable species of arthropods was not accessible to students and because of this, girls in particular lacked knowledge of these species (Huxham, Welsh, Berry, & Templeton, 2006).    
The NASA Endeavor Project and its role in my project:     
     The NASA Endeavor Project hopes to better prepare teachers so that they in turn, can better prepare and interest students in STEM careers.  My project fits well within that goal. Numbers of women working in science careers are still below men.   Any interest that I can improve or generate as a teacher of young girls will hopefully lead my students, male or female,  into science careers.  
     My project, therefore, will be to change the attitudes of female students about spiders and insects.  I will do this through education about specific species, as well as exposure to live species.  I am hopeful that this two-fold approach will change the mind of some of my students and at the very least give them an appreciation of nature, but at the upmost interest them in science.
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