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Although the need for skilled technical workers to support the global economy is significant, it is notable that a disproportionate few women choose to pursue technical careers.  These career choices are influenced by early childhood experiences including those in the home and in society.  Parents have the first opportunity to influence a child’s technological attitude and aptitude.  Our educational system has a significant societal role in further developing the child’s skills and knowledge.  Working together, parents and schools can provide students with the information, skills, and resources to initiate and sustain an interest in technology.   It is particularly important to create an equitable learning environment for both male and female students.  As researchers study technology use, schools become living labs in which “experimentation” with structural, pedagogical, and philosophical changes are made to promote gender equity.  The lessons learned in these classrooms have far reaching influences on the roles females assume in society. 

“Computers are not inherently biased, yet in the contexts they are used they can often take on characteristics that reinforce gender bias.” (Mark, ND*).  That is to say that the machine itself does not cause inequity but various factors related to its use can.  This is a very complicated issue to address.  To do so, would ideally require close examination of the meaning of equity.  Is equity about creating equal opportunities for both male and female students for access to technology?  Does it extend to the need to create activities that promote interest, particularly for females?   In doing so, do we then focus too much on them, risking the creation of an inequitable situation for male students?  To what extent is perception an issue in computer usage?    Should we focus on perception issues and/or on concrete topics that are perhaps more easily addressed?  These are intriguing questions to bear in mind when applying some of the strategies presented in the following sections.  The strategies are intended to create a positive, equitable environment for the development of computer literacy for all students.  I will begin by briefly discussing the potential causes of inequity and then move on to a discussion of what researchers and teachers recommend to promote technological equity.

A student’s family background and environment can have a tremendous influence on how he or she approaches technology use.  The extent to which computers are available and used in the home can affect a student’s willingness and commitment to using them at school. Research data indicate that males often have more access to computers in the home and generally have greater support from their parents to develop competency in the application of technology, math, and science.  “In modern society, the computer is introduced early in life and accompanies the development of many children who may later work with it for a living.  Unfortunately, software for those young children is designed almost expressly for boys.  As children grow, the computer industry which holds their attention consist of male-targeted computer games.”  (GREAT, 1998)   By playing games at very early ages, males often develop a positive attitude that provides a strong foundation for life-long learning about computer applications.

Fewer female students have computers in their homes. (Mark, ND*) They may not have support from parents, educators, and others who view the use of technology as a male pursuit.  Many do not have female role models that could emphasize the importance of computer usage, validate feelings about computers, and/or stimulate interest in technology.    Female students may not see the relevance of computer literacy to their needs or understand the connections to real world applications.   They view the computer as an obstacle to their highly valued interpersonal relationships.   Sherry Turkle is a sociology professor at the Massachusetts Institute of Technology and is a well-known expert on gender and identity.  She has written extensively on the psychological and cultural impacts of computer use.       Turkle says,  “For years, people have looked at girls and computing and accused girls of computer phobia, suggesting that they are afraid of technology.  We believe that girls are not afraid but that they are uninspired and alienated by the way K-12 education presents computing to them.  They see computing as an enterprise divorced from subject matter and from their interest in people.  They see careers in computing as isolating.”   (Turkle, ND*).  Because of these factors, female students may be less likely to undertake the challenge of using computers in school, feeling that they are already be behind in terms of competency and fearing that their opportunities are limited.        

Some female students perceive that technology is the domain of males and that it is not “cool” for them to partake of its use.  This is a long-standing stereotype with roots at home and in society.  “Peer pressure to avoid computers, a powerful influence on girls in their early adolescent years, can be reinforced by the attitudes of parents and teachers.  … Parents and teachers – of both sexes – often don’t expect girls to like computers, and they treat them accordingly.  The result is a classic self fulfilling prophecy.” (Women’s Action Alliance, ND*).   This underscores the importance of peer influence, particularly at the middle school level that is precisely the time at which computer usage drops off significantly for the females.  In addition, the lack of role models to overcome the stereotypes contributes to the lack of enthusiasm for computer use.  The “exclusionary” perception or attitude towards technology certainly does not promote female achievement in the area.  

While gender equity is still an issue, much progress has been made.   There are a number of general areas that are frequently discussed in research that have resulted in positive changes relative to computer literacy.   The areas include access, nature of use, curriculum, teacher preparation and interaction with students, peer relationships, parental support, society influences, and software selection.   These areas are addressed in the following sections.

Schools have varying levels of hardware and software resources.       Whatever access limitations exist due to the number of computers and software available, there are several things that can be done to maximize the potential for equal access by both male and female students.  The first is to make computer labs available before and after school.  This change is responsive to the observation that many male students have greater access to computers in their home.  By making the computers more available at school, equal access by all students is more likely.  The other recommendation is to use sign up sheets for computer labs.  Computers would not be available on a first-come, first-served basis.   This minimizes the potential that more assertive students would gain access to computers on a more frequent basis and for longer periods of time.

Suggestions as to how to address the nature of use are based on how male and female students view the computer.  Research indicates that male students are very interested in how the technology works.  Female students tend to focus on how the technology is used.  “Many teachers have noticed that boys seem happy to sit for hours on end playing a computer game or messing around with a computer just to see what it can do.  Girls, on the other hand, tend to want the computer to do something useful for them. This means that girls will find the computer more attractive if it’s presented as providing an easier or better way to do something they want or need to do.”  (Women’s Action Alliance, ND*).   To stimulate the interest of all students, the context in which the computer is used should be relevant to their needs and interests.  Its long-term usefulness in a variety of areas should be emphasized and connections to real world applications made.  In order to create an equitable learning environment, students should be encouraged to explore their specific areas of interest while learning skills that will be valuable to them in the future.

In addition, computers should be used in collaborative learning situations that minimize competition.  Some research points to the importance of emphasizing the social aspects of computer usage, particularly for female students.  “One particular strategy that appears effective in engaging females in the use of computers is structuring collaborative learning experiences.  This is consistent with evidence that it is not only what software is used in classrooms, but how it is used, that impacts student engagement with computers.”  (Mark, ND*).  By using a team-oriented approach, students can work together towards computer literacy in an equitable and supportive environment.

To promote gender equity, computers should be used as a problem solving tool rather than a toy.  This is consistent with current thinking about the teaching of mathematics.  Students are encouraged to solve problems rather than memorize facts in order to increase understanding over the long term.  Problem solving activities using a computer should be focused on experimentation rather than achievement of a goal.  The role of the computer user should be as a designer/builder rather than a technology consumer.  “Educators, parents, and others should help girls imagine themselves early in life as designers and producers of software and games, rather than simply consumers or ‘end users’ of technology.  Supporting activities that encourage girls – and boys – to think further about the social history, purpose, function, and form of devices they see around them and envision for the future allow students to become more attuned to observing, analyzing and contributing to the built environment.”  (AAUW Educational Foundation, ND*)  Again, this focus is intended to teach our students how to think rather than to memorize.   
Sherry Turkle says that “girls and boys will come to technology from different paths; however, the idea is to create a curriculum that is flexible enough that different people (not just in terms of gender) will make the technology their own in their own way."  (Turkle, ND*)      To promote flexibility of use, computer usage should be infused across disciplines and subjects.   They should not be used solely in traditional areas such as math and science but included in language arts, art, social studies and other subjects as well.  In this way, it is more likely that all students will find an area of interest to them that will form the basis of learning about technology use.  In addition, engaging topics and activities that are of interest to the students should be employed so that the students can gain an understanding of the relevance of the learning goal.   Course descriptions should be reflective of what’s done in the class not just what they are using to do it.  In this way, it is more likely that male and female students will be equally attracted to a particular course. Female teachers should be involved in the software selection process along with their male counterparts.  This will result in a more equal representation of needs and interests.

It is also important to carefully consider the means of assessing the achievement of curriculum goals.  Assessment tools should be developed “that evaluate a student’s ability to use technology for learning, critical thinking, and problem solving rather than only the student’s ability to use the technology.”    (Education World, 2000) This approach is consistent with State standards as well as being a more equitable means of assessing computer literacy.

Teachers have an enormous influence on their students and as such can do a lot to promote the choices they make relative to computer usage.  By communicating information and engaging students in discussions about computers, teachers can underscore the importance of becoming computer-literate.  Teachers should talk with students about what they like or don’t like about computers so that issues can be addressed before a student becomes discouraged or frustrated.  Teachers should make students aware of equity issues with in-class discussions, inviting female speakers to the class, and by providing research information.  Female students should be informed about career options.  In this way, they are less likely to see computer usage as a limited goal but rather as a lifelong pursuit with expansive applications.

Staff development is also an important consideration to support teachers in promoting gender equity relative to computers.  “Teacher training and development focused on gender equity and on integrating and ensuring equity in all learning activities is an important component to ensuring change and equity.  Many teachers also need additional computer training themselves, to become comfortable with using computers and to develop ideas for integrating computers into what they are currently teaching.”  (Mark, ND*) Teachers are important role models to students and as such can have significant influence over student choices concerning technology use.
Peer relationships have a great impact on student’s interests and activities, especially at the middle school level where there is a notable decrease in computer usage by females.  Because social acceptance is important at this time, activities should be structured to promote positive interaction between the students around technology.  Two suggestions include developing a computer club for girls and peer tutoring.  Both of these reinforce the concept that computing can be a social activity supported by peers.  Teachers can take into account gender when they are grouping students for computer classes.  Sometimes it may be most effective to group female students together so that they can support each other and share common interests or concerns.

Parental support is a key component of gender equity with regard to computer usage.  Because student interest and competency on computers develops at a very early age, parents have a great deal of influenced on the direction their students take relative to technology.  “Positive parental attitudes can influence the attitudes of children toward computers.  At home, a mother can be an important role model for her daughter since girls become more interested in computers when they see their mothers using them.” (Mark, ND*)       In addition, it is advantageous that parents are aware of gender equity issues and discuss them at home with their children.  As with most academic pursuits, parents should set high expectations.  

Society influences are also strong relative to technology. All students should be informed of technology based career options and understand the value of having skills in this area.    Business and industry can fill a significant role in educating our students about technology and career options.  They can provide opportunities for students to become familiar with the “real-world” use of technology so that they can gain an appreciation for the positive implication that are relevant to their lives.  Researchers also recommend that schools consider developing partnerships with outside computer equity programs/organizations to further support in-house efforts relative to gender equity.  Members of the community should be called on to interact with students about technology use in their careers.

Software selection is a critical component of promoting gender equity and computer literacy.  Researchers suggest that software is neither too slow nor too fast.  It should require cooperation while also allowing for independent use.  Timely feedback should be provided to the student in a way that allows for a sense of achievement.    The software should be balanced between open-ended and structured items.  It should foster creativity and be non-judgmental.  Perhaps most importantly it should involve tasks that are valued by the students.    

The general strategies presented in the previous sections share several common themes.     It is apparent that the nature of support that a student receives from a very early age through his/her academic life is very important.    People, philosophy, and practice are elements of support that can heavily influence the development of computer literacy.   The availability and nature of resources are also significant factors in creating an equitable and supportive environment for computer us.  Funding and time are required to provide interesting and informative resources.  In addition, learning about technology should be done with special emphasis on student needs and interests.  By making computers relevant their lives, it is more likely that students will make a commitment to becoming computer literate.     

The use of computers in classrooms of all levels as well as in society in general has become increasingly more pervasive.  This has created the need for schools to provide a firm foundation for all students to develop some degree of computer literacy.  The commitment of educators, parents, and community organizations/businesses is required to support our students in achieving this goal.  In addition, resources and programs must be structured to be inclusive of the needs of a variety of students.  This paper has addressed some steps that can be taken to promote gender equity relative to technology use.       In summary, these steps include:

Access:

Make computer labs avilable before and after school




Use sign up sheets for computer labs

Nature of Use:
Emphasize long term usefulness in variety of areas




Make connections to real world applications

Encourage students to explore specific areas of  interest

Use in collaborative learning situations

Implement problem solving approach

Curriculum:

Infuse computer use across disciplines and subjects




Use engaging and relevant topics




Involve female teachers in software selection

Assess students based on critical thinking and problem solving 

Teachers:

Talk to students about computer likes/dislikes




Educate students about equity issues




Invite female speakers to class




Provide research information

Peer Relationships:
Develop computer club




Encourage peer tutoring

Parental Support:
Share positive attitude




Demonstrate use by both parents




Set high expectations




Discuss gender equity issues

Societal Influences:
Inform students of technology based career options




Develop partnerships with computer equity organizations




Interact with business and industry

Software Selection:
Consider speed, cooperation, feedback, creativity

We, as educators, must carefully consider these strategies and be mindful of equity issues relative to computer usage.  

References

Note:  ND* references within the text indicate that no date of publication was available from the website.  The date accessed is noted in the following reference list.
1. AAUW Educational Foundation.  “Girls are Tech-Savvy Too!”.  http://www.pbs.org.teachersource/whats_new/techknow/june00.shtm .  Date Viewed: October 1, 2001.

2. AAUW Educational Foundation News Release.  “Technology Gender Gap Develops While Gaps in Math and Science Narrow”.  http://www/aauw.org/2000/ggprbd.html  .  Date Viewed: September 30, 2001.

3. Black, Libby and Scrogan, Len.  “What Can We Do to Narrow the Technology Gap?”  http://www.womensmedia.com/girls-tech-gap-what-to-do.htm .  Date Viewed: October 31, 2001.

4. Bryson, Mary and deCastell, Suzanne.  “ Learning to Make a Difference: New Technologies, Gender, and In/Equity”.  http://www.educ.sfu.ca/gentech/sshrcreport2.html .  Date Viewed: October 19, 2001.

5. Crombie, Gail, PhD.  School of Psychology at University of Ottawa.  “Research on Young Women in Computer Science: Promoting High Technology for Girls.” Presented at Annual Meeting of Professional Engineers of Ontario, Women in Engineering Advisory Committee on May 1, 1999. http://cythera.ic.gc.ca/htos/allfemalecs/Date Viewed:  November 4, 2001.

6. Education World.  “Educating Girls in the Tech Age: A Report on Equity”.  http://www.educationworld.com/a_tech/tech028.shtml .  Published:  May 24, 2000.  Date Viewed: October 1, 2001.

7. GREAT – “The Gender Gap in the Computing Field”.  http://cse.stanford.edu/classes/cs201/projects-97-98/gender-gap-in-education/page6htm .  Last Modified:  March 15, 1998.  Date Viewed:  October 6, 2001.

8. “Identifying Inequities in Educational Technology”.  http://www.netc.org/cdrom/equity/html/ident.htm .  Date Viewed: September 18, 2001.

9. Lanius, Cynthia.  GIRLTECH.  “Getting Girls Interested in Computers”.  http://math.rice.edu/~lanius/club/girls.html .  Date Viewed: October 13, 2001.

10. Lindblom, Mike.  Seattle Times.  “High-school girls missing in high-level computer classes”.  http://seattletimes.nwsource.com/news/education/html98/altcomp_111198.html Date Published:  November 11, 1998.  Date Viewed:  September 18, 2001.

11. Mark, June.  Eisenhower National Clearinghouse.      “Beyond Equal Access: Gender Equity in Learning with Computers”.      http://www.enc.org/topics/equity/articles/document/shtm?input=ACQ-111311-1311 . Date Viewed: October 19, 2001.

12. Perez, Christina.  “Equity Checklist for the Standards-Based Classroom”.  http://www.terc.edu/wge/checklist.html.  Date Viewed: October 19, 2001.

13. Turkle, Sherry.  “Is Technology Just for Boys?”.  An Education World e-Interview with Sherry Turkle.  http://www.womensmedia.com/girls-and-computers.htm .  Date Viewed: October 31, 2001.

14. Women’s Action Alliance – Apple Computer.  Eisenhower National Clearinghouse.  “Do your female students say ‘no thanks’ to the Computer?”.  http://www.enc.org/topics/equity/articles/document.shtm?input=ACQ-11297-1297  .  Date Viewed: October 31, 2001.

Appendix

For case studies and programs that are indicative of the successful implementation of the strategies discussed in this paper, see the following websites.

http://www.tomorrows-girl.com/wattworks.htm
http://www/girlstart.org/
http://www.edc.org/LNT/news/Issue8/feature2.htm
http://www/gurlworld.com/about.htm
http://www.girlgames.com/girlgames/
http://www.cs.yale.edu/homes/tap/tap-junior.html
