Gender Differences in Confidence Using Technology as a Result of an Introductory Course for Educators
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Abstract.  Upon completing an introductory course in instructional technology, eighty-six educators took pre- and post-test surveys measuring confidence in using technology in their classrooms. Of the respondents, fifty-two were females and thirty-four were males. The survey included eleven Likert- scaled questions which measured frequency of use of different computer applications for personal and professional purposes. We measured the confidence growth (gain) by using the equation (post test–pre-test)/ pre-test. We concluded that for eight of the questions, there was no significant difference in the gain on the frequency of computer use between male and female respondents. However, there was a significant difference between males and females in the frequency use of word processing, CD- ROM usage, and PowerPoint (p<0.04, 0.05, 0.01, respectively). In addition, we found no significant relationship between the use of PowerPoint and the uses of technology in teaching.  
Purpose


   The study is done in the framework of a beginning instructional technology graduate course for teachers.  We looked at potential gender differences in self-assessment of confidence growth (average gain) in the uses of technology.  The average gain accounts for the level of technology use prior to taking an introductory technology course compared to the level after completing the course.
      Several studies such as UCLA’s Higher Education Research Institute (2000) relate computers frequency of use to “confidence.”  In this study, we assume that “frequency of use” and “confidence” are functions of one another.  Therefore, while strictly speaking, this survey measured each participant’s change in frequency of use with technology, we took that to measure change in confidence with technology.
Perspective

I.  Educators, Computers, Attitudes

The American public is virtually unanimous in regarding the development of technological literacy as an important goal for people at all levels.  There is near total consensus that schools should include the study of technology in the curriculum.  Polls indicate a preference for reacting to shortages in technology experts by taking steps to train them in our schools (Rose, 2004).  This suggests a need for teachers to become technologically proficient. 


Increasingly central to the role of the teacher is the ability to employ technology to improve student learning and to employ technology in the many facets of professional work.  Teachers who use technology in the classroom find way to use it as a pedagogical tool that supports their beliefs about teaching and learning (Topper, 2004).

     Teachers have to be computer literate and to be able to use the Internet and other ICTs (information and communications technology) to create and maintain meaningful learning environments.  Attitudes need to be changed.  Phobia and anxiety have to be removed.  If teachers do not fully support a cyber environment in schools, they could easily undermine a school’s success (Hong, 2002).  

     Teachers accept and adapt to using the computer if they perceive it as easy to use.  Positive attitudes toward computers are positively correlated with teachers’ extent of experience with computer technology.  Changing teachers’ attitudes is a key factor in fostering technology integration (Christensen, 2005).  This suggests that to assist individuals into accepting the computer, it may be necessary to help them develop a positive perception of the ease of use of computers.  Possible strategies may include increasing the self-confidence of the user.  Without attention to developing a positive perception of the ease of use, many teachers will not develop the computer skills they require even after prolonged training.  Perceived usefulness influences computer acceptance to a much greater extent (Yuen, 2002).
II. Teachers, Gender, and Technology


  For all their similarities, women and men may view technology differently. The literature on educational computing abounds with conflicting findings on the gender issue (Teo, 2002).  While the differences do not appear to be as great as some stereotypes might suggest, they offer insights that will be useful as we consider technology and education (Rose, 2004). 

     Polled men and women indicate equally that technology should be part of the school’s curriculum.  However, polls indicate that men are somewhat more informed than women about the way technologies work.  The majority of men and women feel that technological literacy should be integrated into other subjects.  Men and women are in general agreement on the importance of being able to understand and use technology and on the need to include technological literacy as part of the school’s curriculum (Rose, 2004).
       For example, Hong (2002) studied two hundred secondary school teachers, of whom more than half did not have any formal training in computers.  He found no significant differences between male and female teachers in overall computer anxiety levels, task anxiety, and social anxiety.  However, for the domain of hardware anxiety, female teachers had significantly higher levels than male teachers.  There were no differences between male and female teachers in overall attitudes toward computers. (Hong, 2002)

     Other studies (e.g., Teo, 2002), have shown more striking differences between men and women in their views toward technology.  Examples of studies of undergraduate business majors have found that males are better at computing, have more positive attitudes, and experienced lower anxiety (Teo, 2002). 

    Yuen and Ma (2002), who studied one hundred and eighty-six pre-service teachers at the University of Hong Kong, have shown that perceived ease of use is not significant towards intention to computer use for males.  On the contrary, perceived ease of use contributes significantly higher to the intention of computer use in females.  Furthermore, Venkatesh in 2000 found that in his study of three hundred-forty-two non-teacher workers, men appear highly motivated by productivity-related factors such as usefulness.        
         When compared to personal productivity use and functions, and more specifically to word processing, gender was found to be a significant factor.  Female faculty were more likely to use word processing applications than their male counterparts (Benson, 1999).
Data Sources


This study was conducted in an instructional technology course called Computer Awareness for Teachers at a private college on Long Island.  The student teacher ratio was 14:1.  Data was collected over a two year period; Fall 2003 (27 participants) and Fall, 2004 (59 participants). The student participants were experienced teachers enrolled in the Master’s of Science of Education Program.  They had some experience using instructional technology in the classroom.  The course requirements included three major standards for the accreditation of programs in Educational Communications and Instructional Technology (ECIT).  These standards include topics such as computer basics, introduction to the Internet, and introduction to multimedia presentations.  In addition, they include subjects such as using spreadsheets in the classroom, creating Web pages, desktop publishing, and integrating technology in the classroom.  
 


   Classes meet two hours per week.  Students participated in hands-on activities and/or collaborative work, and discussion of the implications of demonstrated application on teaching and learning (similar to the method used at Columbia University as described in Mounza (2000)).  The data collected in 2003 was for two classrooms taught by the same female instructor.  The data collected on 2004 was for four classrooms taught by three female instructors. 
Method

       We collected both pre- and post-study technological surveys.  A variation of this survey was used in the Wepner and Tao (2002) and Wepner et al (2003) studies.  The survey had participants indicate their perceptions of their technological skills and their frequency of use with different types of technology.  We specifically looked for differences in average gain in self-assessment of confidence between male and female teacher participants.  This showed whether the participant’s self-assessment in technology confidence changed as a result of the introductory technology course. 
    The survey instrument consisted of ten true and false questions and eleven items that offered a choice from a five-point Likert scale.  The survey questions were directed at individual’s use of desktop publishing and software applications (e.g., multimedia, spreadsheets), Web pages in the classroom, the Internet, and e-mail. We measured the confidence growth (gain) by using the equation (post-test–pre-test)/pre-test, and we focused on the eleven Likert scaled questions (questions 21 to 31) that measured frequency of use (see Table 1).
         We compared pre- and post-study technological surveys for any differences between gender gain.  Specifically, we looked for differences in gain in self-assessment of confidence between male and female participants.  Independent samples t-tests were applied to the eleven Likert-scaled items.  Of the eleven items in the survey instrument, eight showed a normal distribution.  For three items, (questions 21, 22, 26) we adjusted the skewed distribution by applying natural logs.    

Table 1.  Gender Comparison of Incremental Gain and Independent Samples T-test 
	
	Item Statement
	Choices
	Female Mean
Inc. Gain (%)
	Male Mean
Inc. Gain (%)
	t Value
	p value

	21
	I use a computer  
	Not at all

Infrequently

Monthly

Weekly

Daily
	15
	0
	1.94*
	.08*

	22
	I use word processing  


	Not at all

Infrequently

Monthly

Weekly

Daily
	34
	0
	2.12*
	.04*

	23
	I use CD-ROM software for academic and/or professional use  


	Not at all

Infrequently

Monthly

Weekly

Daily
	29
	69
	-2.02
	.05

	24
	I use PowerPoint  


	Not at all

Infrequently

Monthly

Weekly

Daily
	59
	125
	-2.68
	.01

	25
	I use e-mail for academic and/or professional use  


	Not at all

Infrequently

Monthly

Weekly

Daily
	59
	92
	-1.21
	.23

	26
	I use e-mail for personal use  


	Not at all

Infrequently

Monthly

Weekly

Daily
	21
	3
	1.89*
	.08*

	27
	I use the Internet for academic and/or professional use  


	Not at all

Infrequently

Monthly

Weekly

Daily
	28
	15
	1.59
	.12

	28
	I use the Internet for personal use  


	Not at all

Infrequently

Monthly

Weekly

Daily
	20
	17
	.27
	.79

	29
	I use my website for academic and/or professional use  


	I do not have a website

I have a website and 

do not use it at all

use it infrequently

use it monthly

use it weekly

use it daily
	155
	105
	1.55
	.13

	30
	I use my website for personal use


	I do not have a website

I have a website and 

do not use it at all

use it infrequently

use it monthly

and use it weekly

use it daily
	137
	114
	.77
	.44

	31
	I use technology for teaching


	Not at all

Infrequently

Monthly

Weekly

Daily
	171
	154
	.53
	.60


P<0.05

*Independent t-test run on natural log of incremental gain to account for abnormal distribution 
Results 


   Of the one hundred-one participants taking the introductory technology course, fifteen did not respond to the survey.  Of the remaining eighty-six, fifty-two (60%) were women and thirty-four (40%) were men.  

     To summarize the variables, we ran the independent samples t-test on l21 through l31.  This provided us with Levene’s test for equality of differences.  If the p<0.05, then we used equal variances not assumed and vice-versa.  The t-test provided a gender comparison for each item.  

Table 1 shows that of the eleven survey items, eight showed no significant difference between male and female teacher respondents.  By completion of the introductory course, men and women educators showed equal confidence in using computers, the Internet,  and e-mail.  

     However, for item 22, female educators used word processing significantly more than male educators. In addition, for items 23 and 24, male teachers showed significantly higher confidence in using CD-ROMS for professional use and PowerPoint (p<0.05, 0.01, respectively).  
Table 2.  Correlation between PowerPoint and Using Technology for Teaching

Correlation
	 
	 
	Gain Q31

	Gain Q24
	Pearson Correlation
	.196

	 
	Sig. (1-tailed)
	.098

	 
	N
	45


   We intuitively hypothesized a connection between two items (question 24 and 31) since the use of PowerPoint might indicate a use of technology in the classroom.  For this, we ran a bi-variate correlation.  Table 2 indicates that there was no significant correlation (Pearson Correlation, 0.196) between confidence in using PowerPoint and its application in the classroom.    

Conclusion
      Schools continue to advance the need for increased computer and related technological skills.  While the ultimate goal is to produce technologically literate graduates, its accomplishment is limited by the degree of technological proficiency of educators.  Indeed, this introductory course in technology resulted in increased confidence in using technology among its teacher participants.  Given the benefits of this course, school districts should encourage their teachers to learn technology and to employ its use in the classroom. 

    Teaching has enjoyed a robust female membership among its ranks.  As an industry, education benefits from research that can elucidate nuances between men and women. This survey indicates that men and women educators both tend to gain confidence from an introductory course in instructional technology.  However, in certain ways, women and men show different gains in confidence in different areas.  In keeping with the mission of education and the increasing reliance on a technological, information-based economy and society, our students will ultimately benefit from having all of their teachers using technology in the classroom. 
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