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Abstract
Thirteen hundred college students from eight academic institutions were surveyed, in classrooms, about their Internet use for the purpose of identifying how their Internet use has affected their social or academic lives. While the typical Internet-using student uses the Internet for 100 minutes per day, there is a small group of students that use the Internet to the degree that it interferes with other aspects of their lives. Approximately 10 percent of Internet-using students have used the Internet to the degree that their usage meets criteria that are parallel to those of other forms of dependence. Most dependents are males and are found in the hard science academic majors. Some ideas for dealing with this growing problem are suggested.
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Internet use among college students: An exploratory study
The following study was designed to be a preliminary investigation into various aspects of Internet use among college students. The motivation for this research was provided by the following case study. While the client’s name has been changed, all other aspects of the case are accurate as described in the following case information.
Case Study

Scott, a 19 year old sophomore, initiated an interview at the counseling center of his college. This interview took place in the last week of April in his sophomore year. He came to this institution, a small but well established engineering/technical school in the northeastern United States, after initially being rejected by one of the military service academies. In his first three semesters he made good academic progress, but he began to have academic difficulty in the second semester of his sophomore year. During this semester he began to experience a variety of symptoms including the following: a slightly depressed mood, changes in his sleep-work schedule, frequently missing classes, poor academic performance, and conflict with his parents. During the initial interview, Scott was able to discuss these recent concerns, but had difficulty identifying the cause of these seemingly unrelated problems. In his response to open-ended questions, Scott was either unable or unwilling to identify the proximal cause of his difficulty. Under direct questioning, Scott grudgingly admitted that during that semester he spent just under 2,000 hours participating in an on-line Multi-User Dimension or MUD.[image: image1] MUDs, often referred to as communities, are "inhabited" by a varying number of individuals who interact with each other in a text-based format. MUD members could be participating from computer terminals located virtually anywhere in the world. 
As Scott continued to describe his involvement in the MUD, it became increasingly apparent that he was having difficulty withdrawing from the community, even at the expense of his academic preparation. When away from campus, Scott would look for alternative methods of connecting with the MUD. Scott eventually admitted that the MUD was his primary form of interpersonal communication. In fact, under direct questioning, Scott admitted that he did not know his next-door neighbors on the residence hall floor where he had lived for the entire academic year. Interestingly, while he did not know his next-door neighbors, Scott drove to Tennessee, some 1900 miles roundtrip, to meet a women that he met during MUD conversations.
In addition to looking for alternative methods of connecting to the MUD, Scott demonstrated other criteria of dependence. Scott noted that his pattern of using the Internet revealed the tendency to stay logged-on for increasing amounts of time. He also indicated that, on several occasions, he had made unsuccessful attempts to reduce his Internet usage. Finally, Scott also indicated that he had withdrawn from participating in his hobbies as well as his academic coursework. Despite a period of initial denial, Scott realized that he would be academically dismissed - yet his MUD use continued. 
Current research

Recently, there has been much controversy focused on the positive and negative impact of Internet and computer use. The Internet provides a new medium of communication that enables us to access vast amounts of information across a breadth of topics. Indeed, the origin of the Internet began with the U.S. Department of Defense and its attempt to establish a secure method of communication between various military and research installations.[image: image2] More recently, the National Science Foundation has provided support for the growth of the Internet which has evolved into a complex, fast-growing network linking various Internet servers throughout the world.Many consider the fantastic growth of the Internet to be one of its most valuable assets. Recent surveys[image: image3]reveal that 36% of the total population of the U.S., some 97 million people, have access to the Internet on a regular basis. The growth rate for the Internet has ‘slowed’ to 46% per year.[image: image4] However, the seemingly endless growth of the Internet has not been completely without controversy. Anecedotal evidence suggests that problems of harassment, stalking, and pornography have been related to the Internet with increasing frequency.[image: image5] In addition to these and other related problems, recent research has begun to explore the consequences of excessive Internet use. Terms such as "Internet addiction", "Internet dependence" and "pathological computer use" have caught the attention of a variety of researchers.[image: image6] In fact, the new journal Cyberpsychology and Behavior [image: image7]explores the complex interactions between the Internet, society and behavior. According to the initial edition, "... the Journal will study the effects of advanced technology used by society at large and also how this technology can be used effectively to reduce the cost of healthcare delivery." (p.1) These interactions can result in a wide variety of both postive and negative consequences.
Considering the widespread growth of the Internet, various aspects of Internet use across demographic groups is an area of relevant research interest. However, one group, the college student population, may be particularly susceptible to problems related to Internet use, and more specifically - excessive Internet use. It has been shown that 28% of all Internet users are full-time college students.[image: image8] According to Kandell[image: image9] a variety of factors influence the likelihood that college students may become dependent on or overuse the Internet. Accessibility to the Internet is clearly a factor in this overuse. A high percentage of colleges and universities have an Internet presence; these institutions provide students with the ability to access the World Wide Web (WWW) as well as E-mail and related Internet activities. Frequently mentioned as a recruiting tool, Internet accessibility is often provided free of charge, with many schools having Internet connections in residence hall rooms or available on-campus 24 hours per day. 
A second factor in excessive Internet use among college students involves the developmental issues that are common to many college students. While some college students flourish in an atmosphere that provides frequent opportunities for meeting new people and developing new relationships, other less socially inclined students may have difficulty establishing real-life relationships. It is possible that the sense of security afforded by the anonymity of the Internet, provides some students with less risky opportunities for developing virtual relationships.[image: image10] This strategy may initially seem to be an effective method of initiating social relationships. However, it has been found that difficulties encountered in real-life often appear in an individual’s "Internet identity".[image: image11]
Another relevant developmental issue is identity formation - our ability to become more aware of our values, goals, lifestyles, needs, and related factors. It is reasonable to assume that some college students might use the Internet in an attempt to anonymously create or recreate a sense of self. In a virtual reality they may attempt to define themselves as more extroverted or less shy, more intelligent or more fun loving, or more socially skilled in general. They may even believe that these new characteristics will then be transferred to their real life persona.[image: image12]
In addition to excessive use, the Internet has been connected to other problems. One study of a college population[image: image13] has linked Internet use to the rate of academic dismissal. According to another recent study[image: image14] longer usage of the Internet was associated with declines in social involvement and increases in depression. This study further suggested that Internet use might become a substitute for other social activities. It may be that those developing Internet relationships, as in MUD activities, may be replacing their real life relationships with others that are, or become, less fulfilling. More disturbingly, the Internet has provided an opportunity for some to stalk and harass other on-line users. Web sites[image: image15] have been created to help those who have victimized by those who have taken advantage of the anonymity provided by the Internet. Other risks of Internet use include the exchange of pornography, on-line gambling, credit card debt due to excessive on-line purchasing, and social isolation secondary to excessive amounts of time spent on-line.
With these factors in mind, it appears that the college population is one that could be more susceptible to overusing or becoming dependent on the Internet.
Purpose of the Study

Unfortunately, Scott (mentioned in the original case study) is not alone. He appears to be one of many who have had difficulty moderating their Internet use. The purpose of this article is to describe a preliminary research study that was designed to collect prevalence data and generate hypotheses about other students having difficulties similar to those expressed by Scott in the case history above. Specifically, research questions were developed to investigate various aspects of Internet use among college students. For the purpose of this study, Internet use was described to include the following activities: E-mail, browsing the World Wide Web, Usenet activity, File Transfer Protocols(FTP), MUD’s, cybersex, and graphic interactive games.
The following research questions were developed: 
1. How much time do students spend on the Internet?

2. Among various academic majors, are there differences in the amount of time spent on the Internet?

3. Does excessive Internet use result in academic, social or lifestyle difficulties?

4. Are students in certain academic majors more prone to be dependent on the Internet?

It was anticipated that the results of this study would extend the findings by Schere[image: image16] and provide college health/mental health workers with reliable and useful prevalence data. In exploring the differences among academic majors, it was hoped that useful prevention and or treatment strategies could be developed.
METHOD

The Sample
The sample for this preliminary study was recruited from eight colleges through faculty members who were initially recruited by means of an open invitation posted on a listserve devoted to Internet research. 
Each faculty member was responsible for; selecting a class or classes from which to survey participants, securing consent from the appropriate institutional review board, reproducing surveys and consent forms, and administering the survey. According to participating faculty, Institutional Review Board consent was obtained at every participating institution. All participating faculty were sent a copy of the survey with detailed standardized instructions for administration, as well as guidelines for use of the survey and selection of participants. It is important to note that no first year students were included in this study. As this study was conducted during the fall semester, this decision was an attempt to reduce the likelihood that freshman members of the sample would not have had an opportunity to investigate and become familiar with the campus computing system. By eliminating first year students it was hoped that a more accurate sample of system use, based on their desire to use the system, was obtained.
The Questionnaire

The construct of Internet addiction is widely disputed and there has been little research in this field. The survey used in this study was a nonstandardized instrument constructed, solely for the purpose of this study, by the author with assistance from two advanced graduate students. While there was no pilot study, the questions were developed from clinical experience as well as related research. Due to the limited research in this area and the lack of alternative instruments, there was no attempt to validate the survey.
The paper-and-pencil questionnaire consisted of 69 items that collected a variety of data. Several items collected demographic information and data pertaining to the subjects’ college life experience. The remaining items focused on their Internet use and their perceived social or academic consequences of their Internet use. For the purpose of this study, Internet use was defined as time voluntarily spent on any of the following activities: browsing the World Wide Web (WWW), sending/receiving E-mail, participating in newsgroups (Usenet), interactive games, using File Transfer Protocol (FTP) to collect software, cybersex,and a general category of other activities. Participants were instructed to not include any time that they were required to use the Internet - for example, creating a web page for a class assignment. All participants were asked to indicate how long they spent in these activities and the purpose of the activities. Through a series of true-false questions, the impact of their Internet use was assessed. Finally, the participants were asked to rate, using a 5-point Likert scale, the degree to which their Internet use affected their current real-life relationships, academic success, participation in extracurricular activities, sleep patterns,and meeting new people. After being collected in class by faculty members, survey forms were returned to the primary researcher through the mail and all responses were entered into a standard statistical database for analysis. Scores for each variable were checked to ensure that there were no errors made when transferring survey responses into the database. Overall accuracy was very high.
Procedure

The Sampling Technique

Samples were collected during the fall semester, at seven different colleges in the U.S. as well as one school in Europe, for a total of eight institutions: a mid-sized private, technical/engineering school, two small private liberal arts colleges, and two large public state universities (all in the northeastern U.S.) A small private technical college in the eastern U.S., and a small non-traditional public college in the midwestern U.S. were also included. Finally, a small sample was collected at a nontechnical college in Ireland. All surveys were distributed, completed and returned in academic classrooms. According to all those who collected data, the return rate was very high; however no data is available about the precise return rate. Based on comments from those collecting the data, very few students in class refused to fill out the survey. Due to scheduling difficulties, it was impossible to have all of the surveys given on the same date. Data was collected over a three week period in the middle of the fall semester. All surveys were anonymous with no identifying information; consent forms were collected separately.
RESULTS

Data collection yielded 1,302 useable surveys with 649 men and 647 women responding. Six surveys did not provide gender information. It is important to note that not all respondents indicated that they do use the Internet. Of the 1,302 useable surveys, 224 participants indicated that they do not use the Internet. When analyzing the data on Internet usage, the participants who indicated they did not use the Internet were not factored into the data set. 
In answering the first research question (regarding how much time students spend on the Internet) average Internet use per day for each activity was analyzed. The overall average on-line time of Internet-using students, was 100 minutes per day. These results can be compared to a recent survey of all Internet users that found average daily Internet use is 15 minutes/day. [image: image17]Across the sample of Internet users, browsing the WWW was the most time-consuming Internet activity(39 min./day), followed by E-mail (35 min./day), games (8 min./day), chatting (7 min./day), Usenet activities (5 min./day), FTP (4 min./day), MUD activities (1 min./day), and finally cybersex (less than 1 min./day). The number of participants and average minutes per day of Internet use by each of he various academic majors is as follows: Allied Health (N=119, M=81), Anthropology (N=3, M=130), Biology (N=121, M=91), Chemistry (N=21, M=97), Communication (N=25, M=73), Computer Science (N=291, M=151), Criminal Justice (N=14, M=128), Education (N=51, M=60), Engineering (N=135, M=83), English (N=36, M=64), History (N=18, M=69), Liberal Arts (N=6, M=77), Management/Business (N=152, M=88), Math (N=43, M=67), Physics (N=4, M=123), Politicial Science (N=32, M=62), Psychology (N=199, M=71), Sociology (N=7, M=90), Undeclared (N=20, M=58).
The second research question focuses on differences in Internet use among the various academic majors. To further eMplore the differences among various academic majors the nineteen different majors were combined into three relatively dissimilar groups; hard sciences composed of Chemistry, Computer Science, Engineering, Math and Physics majors (N=494), arts and sciences composed of Allied Health, Anthropology, Biology, Criminal Justice, Education, Psychology and Sociology majors (N=513) and finally, liberal arts composed of Business, Communications, English, History, Liberal Arts, Political Science and undeclared majors (N=289). The three groups conceptually divide the academic majors according to the amount of science and math courses that are typically required, and whether or not the major is object-oriented or people oriented.
Overall, students who used the Internet averaged 99 minutes per day of on-line activity. As anticipated, the hard science group (123 min./day) spent significantly more time on-line than did the arts and sciences group (81 min./day) or the liberal arts (79 min./day) group.
In answering the third research question, five Likert type scales were used to explore how Internet use might result in academic, social, or lifestyle problems. It has been shown that college students often underrepresent the impact of alcohol use, thus it was anticipated that respondents might be reluctant or unable to accurately portray how their Internet use impacts various aspects of their lifestyle. Therefore, it may be more informative to compare relative differences, that is the difference between those that use the Internet for longer periods of time as compared to those that use the Internet infrequently. If underreporting of the impact of Internet use has occured, it seems likely the differences between high and low users would be more likely to provide some information about the nature of this impact. For this analysis, the Internet users were divided into a high use group and a low use group. High use was defined as spending more than 400 minutes per day on the Internet. Roughly 6% of responding Internet users indicated they spend more than 400 minutes per day on-line. Likert type scales were used to assess the impact of Internet use in five areas: academic achievement, meeting new people, participating in extracurricular activities, sleep patterns, and real life relationships. Surprisingly, only one area - sleep patterns - distinguished the high use group from the low use group. While in all areas, the respondents did not indicate they felt much negative impact due to their Internet use, the high use group did report more negative consequences than the low use group.
The fourth research question addresses the issue of dependence, a term that has created a great deal of controversy and discussion in forums focusing on computer-mediated communication. Instead of revisiting that discussion, this study used criteria that were modeled after the DSM-IV[image: image18] criteria for all forms of substance dependence. 
While no actual substances are involved in typical Internet use, this is similar to the concept of dependence. The DSM-IV (P.181) currently lists seven criteria that are used to determine substance dependence. 
1. tolerance

2. withdrawal

3. using larger amounts or over a longer period than was intended.

4. the desire or unsuccessful efforts to cut down or control the substance use.

5. a great deal of time is spent in obtaining, using, or recovering from the substance.

6. social, occupational, or recreational activities are reduced because of substance use.

7. substance use continues in spite of negative effects.

A diagnosis of dependence is based on the presence of 3 or more of these symptoms occurring at any time in the same 12 month period. For the purpose of this study, the seven true/false questions that most closely paralleled the diagnostic criteria as listed above, were used to discriminate those who were considered Internet dependent from those that were not dependent. An individual was described as dependent if they responded, in the required direction, to three or more of these questions. 
Of the 1,078 Internet users in this survey, 106 or 9.8% fit the stated criteria for Internet dependence. Of the 106 dependents, 93 were male and 13 female. As expected, the dependents reported using the Internet significantly more than the nondependents. 
Dependents averaged 229 min./day as compared to nondependents 73 min./day (p<.01). The most common reasons for Internet use by the dependent group included keeping up with new developments in areas of interest and communicating with friends, the least common reason for Internet use was cybersex. 
While dependents averaged 229 minutes/day, Internet use ranged from 5 minutes per day to 1,200 min./day. Daily averages and ranges (M minutes/day,range minutes/day) of the various Internet applications, for dependents, are as follows: E-mail use (M=50, range = 0-300), Usenet use (M=14, range = 0-300), WWW (M=92, range = 0-600), Internet Relay Chat (M=25, range = 0-180), FTP (M=21, range = 0-600), MUD activity (M=4, range = 0-90), Internet Games (M= 27, range = 0-600).
As compared to nondependents, the dependents were significantly more likely (p<.05) to indicate that their on-line use negatively affected their academics, meeting new people and their sleep patterns. In addition, the dependents were significantly (p<.05) more likely to report; spending more than 3 consecutive hours on-line twice in the previous week, have gotten less than 4 hours of sleep more than once due to on-line activity, looking for an alternative way to go on-line when not at school, and to use on-line activity to feel better when feeling down.
The final research question explores which academic majors are more likely to be Internet dependent. The most common major for those fitting the criteria for Internet dependence was computer science with 54% of the 106 dependents. 
Chi-square analysis of the three groups of academic majors revealed a significant (p <.01) difference in the number of dependents within each of the major groups. Within the hard science group, 78 (74% of all dependents) fit the dependence criteria, while 17 (16%) were found in the arts & science group and 11 (10%) within the liberal arts group.
These results clearly indicate that a disproportionate number of Internet dependents are found among the hard science majors. 
Discussion

Very little data has been collected with regard to patterns of Internet use among college students. It is hoped that this preliminary study will encourage college menhealth and student affairs professionals, particularly those involved with mental health issues, to become more aware of the types of problems that can arise from excessive use of the Internet. Ironically, Scott (the focus of the case study) may be an atypical case - very few students surveyed indicated that much time was spent on MUD games. However, one limitation of this study must be considered. Given that this survey was administered during class time, it may be that other students, like Scott, were not in class to take the survey. Therefore, it is possible that this survey is an underrepresentation of the extreme users - those students who are so consumed that they rarely leave their room.
Since Internet use is often encouraged, or even promoted as a valued feature of academic institutions, it seems reasonable to assume that finding methods to deal with this problem will require multiple levels of intervention.
This study was undertaken to explore the prevalence of a relatively new phenomenon among college students: Internet use that interferes with social or academic functioning. The current study has shown that a small group of students, primarily men in the hard sciences, use the Internet to the degree that it has a negative impact on their academic or social lives. 
Other studies

In another study of the college population using similar criteria for defining dependence, Scherer[image: image19] found that 13% of college Internet users fit the dependence criteria. In this survey of 531 students at a large public university, 72% of the dependent students were men. Interestingly, Scherer also noted that a very small percentage of Internet users perceived their on-line use to have a negative impact on their lives. 
In a recent study using the same instrument and same criteria for dependence as the current study, Welsh,[image: image20] in a single campus sample of 1,000 college students, found that 8%, predominantly men, fit the criteria for dependence. Interestingly, in parallel to problems with binge drinking on campus, students had difficulty identifying the negative consequences of excessive Internet use. While some campuses have reported an increase in academic failure that can be directly linked to excessive Internet use, it is apparent that excessive use is also related to difficulty in maintaining real life interpersonal relationships, sleep problems, and the reduction of everyday activities. Based on the results of these studies exploring the Internet use of over 2,800 undergraduate students, it appears that between 8% and 13% of Internet using students use the Internet to the degree that it interferes with their academic or social lives. While many have debated whether this problem should be defined as an addiction, it seems more relevant to focus on identifying methods of moderating the impact of lengthy internet useage.
Possible Solutions

While those who use the internet excessive are difficult to identify (self-report of the problem appears to be rare), it is important to note that this problem occurs primarily among men and particularly in the hard science majors. However, as the use of Internet in both academic and non-academic venues continues to expand, it seems likely that the problem will continue to grow. It has been suggested that problems related to excessive Internet use stem from two primary sources: easy availability and a developmental vulnerability of the population. It seems obvious that methods for dealing with this problem should address the central causes; however, it is likely that developing effective developmental interventions may prove difficult. Many students prefer to deal with problems as they occur instead of opting for preventive developmental interventions. One possible solution may be the use of programmatic interventions that focus on the developmental difficulties that influence excessive Internet usage. These programs may be most useful at institutions that have a high percentage of students in the hard science majors.
Another suggested solution would be to monitor and or restrict Internet use. While this solution might seem counter-productive to computer systems administrators, increasing their awareness of the problem might provide some motivation for encouraging them to develop strategies that may help resolve this problem. For example, instead of monitoring the direction or purpose of an individuals Internet use, it may be more effective to develop a countdown timer that tracks the amount of time spent on-line. If each Internet account was structured so that it functioned as a debit system, those who use the Internet for excessive amounts of time would be using their allotted time more quickly and then perhaps flagged for further evaluation or inspection. While some system administrators might view this as an infringement of a student’s right to system access, this may be preferable to letting the dependent student go unnoticed.
It is clear that this problem has, until now, received relatively little research attention. As more research on the topic is done, it is hoped that other more effective solutions and suggestions will be realized.
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