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INTRODUCTION

How people use the Internet is an intriguing question to researchers, computer educators, Internet Content Providers (ICPs), and marketing practitioners. With the expansion of online information resources and the improvement of connection bandwidth, Internet users have been offered more and more choices, at the same time, faced with more and more dilemmas on how to allocate their time and energy online. How much time do people spend on surfing the Internet? What do they do? Are there any traceable patterns to interpret the Internet behavior and to predict future use based on people’s demographic, social, or psychological characteristics? These are all interesting questions that researchers attempt to answer.
In 1995, the HomeNet project conducted at the Human Computer Interaction Institute, Carnegie Mellon University, launched a series of field studies to examine the residential Internet behavior. It has found that social demographics - generation, race and gender, rather than socioeconomic factors - income, education - and psychological factors - like social extraversion and attitude toward computing - were major influences on use (Kraut et al, 1996). Following the HomeNet project’s initial attempt, many empirical studies have been conducted globally to study the Internet behavior and its driving factors. Among these efforts, a noticeable focus is to resolve the long-lasting controversy, inherited from the similar debate of computer behavior studies, on how gender differences influence the way people use the Internet. Many researchers believe that females are less technology-inclined, less motivated and therefore less competent in the masculine computer and Internet culture; on the other hand, some other researchers argue females have the ability to be proficient in use of the Internet.
The present study is thereby conducted to provide more empirical evidence of gender effects on Internet usage and task preferences. In particular, we are interested in examining gender influences when users’ computer proficiency is controlled for. We believe that the results of this study can provide valuable insights into effective online content delivery, targeted marketing strategies, and customized computer education to encourage use. The close examination of people’s actual surfing data can also contribute to a better understanding of how the Internet is actually utilized.
The next section describes the debate about how women and men respond in different ways to computers and the Internet. This is followed by a presentation of our study design: the monitoring software, the content classification schema and method, and the user population that we studied. The findings are presented next, followed by concluding remarks.
BACKGROUND
Research of gender influences on use of computers has generally shown diffused results. Many studies have found that males are more technologically inclined, more likely to perceive learning about computers is fun, more versatile in computer use, and have more confidence in computers than females (Wilder et al, 1985; Krendl, Broihier & Fleethood, 1989; Qureshi & Hoppel, 1995). Researchers have also found that women tend to use computers for work only, while men use computers for many other tasks (Condry & Keith, 1986, Gattiker et al, 1985), and females are more likely to experience techno stress in using PCs compared to males (Elder et al, 1987). However, some other studies have shown evidence that females have the ability to be proficient in computing as their male peers (Turkle, 1995); when the level of experience is controlled for, males and females have similar level of interests in computers (Chen, 1986); and females are even more likely to think that computers are fun compared to males under certain circumstances (Kaplan, 1994).
Similar controversy continues on how gender differences impact the Internet behavior. Many researchers believe that the Internet has been male dominated since its inception: more males than females are using the Internet, males spend longer session online than females, and females lack intrinsic motivation to perceive the Internet as fun (Gackenbach & Ellerman, 1998). However, contradictory voices are also heard. The HomeNet study, along with many other studies, found that females tend to favor computer-mediated communication more than males: they perceive computer-mediated communication to be easier to use, more efficient and more effective than males (Allen, 1995; Kraut et al, 1996; Morahan-Martin & Schumacher 1997). It has also been shown that females use online social clubs and chat rooms more often (Tapscott, 1998); and they perceive certain Internet services more fun and use them more effectively, such as messaging facility, animation and multimedia feature (Teo & Lim, 1998).
The present study aims to examine the gender influences on Internet usage and task preferences in greater details. First, unlike the majority of the previous studies where Internet survey, interview and pencil-paper questionnaire are predominant methodologies of assessing Internet use, we developed a software program that records people’s actual surfing activities. Second, we classify surfing activities into 17 categories, representing various information services and topics (such as Email, chatting, and online shopping). Such classification enables us to study gender influences on each of the major Internet components. Finally, our user population is gender and race balanced. Participants have similar social demographic characteristics, such as age, professional backgrounds, and computer proficiency, leaving gender and race the main sources of variation. 
The effects of race, or country of origin, are also considered in the present study, because race is one of the most important Internet behavior determinants identified by the HomeNet study, and our user population is composed of multiple ethnic groups.
RESEARCH STUDY

The software program that records surfing activities was installed on participants’ computers in early February, 2001. The participants were not informed when the program would be activated to monitor use. We selected three discrete weeks to collect surfing data for analyzing: the first week of March, the second week of April, and the first week of May, each representing a distinct school season that may influence use (in the middle of the semester, towards final exams, and the final week).
The Monitoring Software
We developed a monitoring software program to record both Web browsing and other Internet related activities, such as FTP file transfer, Napster music exchange, and use of Microsoft Outlook to write Emails. The monitoring software also transfers the surfing logs to our central data repository automatically via Internet on daily basis. 
The Content Classification Schema and Method
Our typology of the Internet mainly evolves from the classification scenario used by major search engines. We classify Internet activities, based on their functional areas or topics, into the following 17 categories: adult, chatting and messaging, Email (client-based), Email (Web-based), entertainment (gaming), entertainment (general), female-oriented, finance, FTP and file downloading, general information, health information, news, Usenet newsgroups, school-specific, search engines, shopping and auction, and technology-oriented. Note the Web browsing activities are classified at page level, for instance time spent on Yahoo Mail will be categorized as Web-based Email use, rather than use of search engines. 
Two human coders were involved in classifying the usage data. We also developed software programs to assist in grouping similar items for easier classification and to automatically classify repeated activities. To assess the inter-reviewer reliability, a random subset of 350 surfing items was reviewed in duplicate. The raw agreement is 88.9% and the level of agreement beyond chance (kappa) is 87.7%. Researchers of this study also reviewed randomly selected datasets periodically to ensure the classification quality.
The User Population
Participants of this study were recruited from an IT-centric masters program at Carnegie Mellon University. Among the 57 students who responded to our advertisement, 45 were selected based on a pre-study survey. Usage data collected from 42 students were complete and valid. Three racial groups are present in our sample: American white, Chinese (mainland), and Indians. We filtered out groups such as American-born Chinese and American-born Indians to make sure that the “ethnicity” and “country of origin” are consistent. A personal laptop is a mandatory requirement for students enrolled in this masters program, and they do not have access to public clusters due to resource shortage. All participants also reported in the pre-study survey that they used their own laptops exclusively: no sharing with others, and no other computers to use. 
RESULTS
We first assess gender influences on overall usage of the Internet, followed by discussions of gender effects on each of the categories. Effects of race are then presented. 
Overall Internet Usage
Male participants of this study used computers 6.8 hours on average per day, 2.6 hours of which were associated with Internet activities; while females spent 7.1 and 2.4 hours, respectively. The hypotheses that males spend more time are rejected (computer use: F=0.1, p=0.75; Internet use: F=0.46, p=0.501). This contradicts the findings of several previous studies that males spend significantly longer sessions on use of computers and Internet than females. One possible reason for this inconsistence is that the female respondents of those previous studies had different levels of computer proficiency compared with their male respondents. Diversity of age, race, educational and professional backgrounds further magnified the gap. 
Computer-Mediated Communication
Previous studies have suggested that females are more favorable towards computer-mediated communication than males. However we do not observe different usage patterns of using Email or chatting and messaging services. On average our female participants spent 32.93% of their online time on reading and composing Email, slightly less than that of the male participants (34.37%). The hypothesis that females spend more time on Email is also rejected (F=0.26, p=0.612). Similar conclusion is reached for chatting and messaging (namely, use of tools such as MSN Messenger and AOL Instant Message). Females and males allocated 9.43% and 7.8% of their online time for chatting, respectively. The hypothesis that females use these tools more often is rejected (F=0.32, p=0.574). 
We conclude that using the Internet for interpersonal communication is gender-neutral. Females exhibited greater enthusiasm towards computer-mediated communication in previous studies may be explained solely by its ease of use and the instant benefits a user can receive. Once females have acquired enough computer skills and accumulated sufficient exposure to other aspects of the Internet, computer-mediated communication is no longer the main motivation of future Internet use.
School Specific Activities
The student participants might have to allocate significant portion of their time for school-specific activities. We find that female students spent 20.64% of their online time on reading school and course related content, while this usage only accounts for 12.01% for males. The difference is found to be significant (F=7.04, p=0.0114). Given the same level of overall Internet usage that we observed in previous analysis, this result indicates that the female participants use computers and the Internet less often for off-work activities. This finding is consistent with previous studies where researchers have shown that females tend to use computer and the Internet for work only, while males use them more versatilely. 
Internet Entertainment
We first assess the gender differences in use of computers and the Internet for gaming. Female users rarely played games, while the males spent about half an hour per day on average on gaming related activities. The hypothesis that males spend more time on playing games is accepted at CI level of 0.001 (F=15.96, p=0.0003). This finding is consistent with many other computer and Internet behavior studies. It can be explained by the masculine characteristics such as more violence-oriented and tendency to conquer. In addition, most of the game titles available are tailored to male audience.
Besides gaming, there are other entertainment-oriented contents available on the Internet, such as movie reviews, music, and online novels. We find that females spent 3.16% of their online time viewing such content, while males spent 14.69%. The hypothesis that females and males allocate equal amount of time in this category is rejected at the CI level of 0.01 (F=10.85, p=0.0021). This shows that males are more likely to use computer and Internet recreationally than females. This finding also complements our previous finding (4.3) that females tend to use computers and the Internet only for work related activities. 

Female-Oriented Content
This category refers to the websites that primarily target female users, such as fashion and feminine merchandise shopping sites. Female participants spent 1.71% of their online time for viewing female-oriented content; males rarely accessed such sites. Because browsing female-oriented content does not account for significant portion of female’s online time, we argue that lack of female-oriented content may not be the primary reason that females will not perceive use of the Internet as fun. 
Search Engines
Female participants utilized search engines less often than males. We find that females spent 0.79% of their online time on searching for new things, while males allocated 1.7%. The difference is also statistically significant (F=5.28, p=0.0269). This finding shows that females seem to be less self-motivated to look for new things on the Internet. The insufficient use of search engines might also lead to our female participants’ significantly lower usage of various off-work activities.
Other Gender-Neutral Categories
Besides some of the categories discussed above where we find equal level of usage by gender, no significant gender differences are found in the following categories either: adult, finance, technology information, FTP and file downloading, general information, news, healthcare information, and shopping and auction. We argue that these categories are also gender-neutral: women and men exhibit similar interests and can use them equally effectively.
Race Effects
We find that race, or country of origin, only influences the use of real-time chatting and messaging. Generally Indian students tended to these tools more often (13.8% of total online time) than American white (5.87%) and Chinese (5.13%). Significant differences are also reported by ANOVA test (F=3.82, p=0.0307). This finding might be explained by race-related cultural influences, traditions, and structure of society, but the exact causality remains unclear without a comprehensive understanding of all ethnic groups involved. We further examined the effects of interactions of gender by race: none of the interactions is found to have significant impact on usage.
Other Findings
The HomeNet project reported that interpersonal communication, rather than broadcasting service, is the main motivation of Internet use (Kraut et al, 1996). In our field study these two types of usage account for 42.26% and 56.31% of all Internet activities, respectively. Amount of time spent on Web browsing is significantly higher than interpersonal communication services (F=28.48, p<0.001). We argue that interpersonal communication becomes a routine task once a user acquires enough skills and gains sufficient exposure to other aspects of the Internet. Browsing the Web has become the main motivation of using the Internet nowadays. 
CONCLUSION
It has become common knowledge among Internet behavior researchers that age, gender and race are three most important determinants of human behavior online. There is a controversy, however, on the question of how gender differences impact the way people use the Internet, and to what extent. This research provides more empirical evidence of gender influences on Internet usage and task preferences. We recorded and analyzed the Internet surfing activities of 42 graduate students enrolled in an IT-centric masters program at Carnegie Mellon University, for three discrete weeks each representing a distinct school season. The participants were chosen in a way that most of their social demographic characteristics, such as age, educational and professional backgrounds, and computer proficiency are considered constant, leaving gender and race the main sources of variations. 

Results of this study show that females can use the Internet equally well as their male peers. However, we find that females tend to use the Internet more for work-related activities. They rarely play games, and they are less likely to use the Internet for other recreation purposes. We further find that women use search engines less often, which may impair their ability to use the Internet more effectively and sufficiently. Effects of race do not seem to significantly impact Internet use.
Some of our findings contradict the findings from previous studies. For instance we do not observe distinct usage patterns by gender in use of computer-mediated communication, towards which previous research has reported that females exhibited more enthusiasm. We argue that with similar level of computer proficiency and professional backgrounds, females can perceive using other aspects of the Internet as fun, and can use them as effectively as their male peers. Our study also indicates that interpersonal communication is no longer the main motivation of Internet use. Web browsing is now driving today’s Internet usage.
	Table 1 Characteristics of User Population

	Number of participants
	42

	Age
	Between 21 and 32

	Gender
	22 males and 20 females

	Race
	American white: 12, Indian: 15, Chinese (mainland): 15

	Gender composition by race

	American white: Male 6, Female 6
Indian: Male 9, Female 6
Chinese: Male 7, Female 8


	Table 2 Categorized Usage by Gender Group

	Category
	Male
	Female
	ANOVA F

	
	Average†
	%
	Average
	%
	Test for Allocation

	1. Adult
	40.7
	1.35
	20.7
	0.55
	3.52

	2. Chatting and messaging
	267.2
	7.80
	296.6
	9.43
	0.32

	3. Email (client-based)
	948.3
	31.86
	931.1
	31.52
	0.01

	4. Email (Web-based)
	92.5
	2.51
	44.0
	1.41
	2.57

	5. Entertainment (gaming)
	25.9
	0.91
	1.7
	0.07
	15.96***

	6. Entertainment (general)
	624
	14.69
	89
	3.16
	9.15**

	7. Female-oriented
	0
	0
	67.4
	1.71
	2.82

	8. Finance
	97.9
	3.53
	78.5
	2.60
	0.66

	9. FTP and file downloading 
	30.1
	1.14
	23
	0.68
	1.16

	10. General information
	221.4
	6.67
	274.6
	9.32
	1.57

	11. Health information
	2.8
	0.05
	18.2
	0.44
	1.38

	12. News 
	158.4
	4.85
	136.5
	4.33
	0.11

	13. Newsgroups 
	27.1
	0.76
	12.6
	0.42
	0.6

	14. School-specific activity
	391.6
	12.01
	658.8
	20.64
	12.83***

	15. Search engines
	50.4
	1.70
	25.7
	0.79
	5.28*

	16. Shopping and auction
	58.8
	1.74
	130.1
	4.44
	3.46

	17. Technology-oriented 
	247.4
	8.43
	263
	8.49
	0


† Average time (minutes) spent in three non-consecutive weeks.

* p<0.05; ** p<0.01; *** p<0.001
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TERMS AND DEFINITIONS
ICP: Service providers that create information, educational or entertainment content on the Internet.
HomeNet: HomeNet is a research project at Carnegie Mellon University whose purpose is to understand people’s use of the Internet at home (http://homenet.hcii.cs.cmu.edu/). 
FTP: The File Transfer Protocol (FTP) is a software standard for transferring computer files between machines with widely different operating systems. It belongs to the application layer of the Internet protocol suite.

Napster: Napster is an online music service which was originally a file sharing service. Napster is the first widely-used peer-to-peer music sharing service, and it has made a major impact on how people, especially college students, use the Internet. Its technology allows music fans to easily share MP3 format song files with each other. 
Microsoft Outlook: Microsoft Outlook is a personal information manager and email client program from Microsoft, and is part of the Microsoft Office suite. 
Usenet: A worldwide bulletin board system that can be accessed through the Internet or through many online services. The Usenet contains more than 14,000 forums, called newsgroups, that cover every imaginable interest group. It is used daily by millions of people around the world.
ANOVA: Analysis of variance (ANOVA) is a collection of statistical models and their associated procedures which compare means by splitting the overall observed variance into different parts. 
Internet Surfing: All types of activities on the internet, such as writing and receiving emails, real-time chatting, and website browsing.
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