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ABSTRACT 

Higher education is adopting information technologies to provide students with opportunities for 24/7 educational 
access. Part of this adoption is driven by perceived student demand to have anytime, anywhere access to educational 
content. Technology-related stress (technostress) is already common in today’s electronic age. Working in the online 
educational environment adds additional levels to this type of stress. This paper presents an instrument to measure 
technology related stress for online students. Existing instruments used to measure general technology related stress 
as well technology related stress in the workplace were consulted for preliminary question development. The 
questions were tested using a convenience population of students and the results indicate there is a relationship 
between technostress and student outcomes in the online environment. 
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INTRODUCTION 

The introduction of technology based-learning management systems (LMS) has afforded educational institutions the 
ability to use online technologies to aid in the learning process. Faculty members are encouraged to think about how 
to use new learning technologies for online instruction and supplement the class with additional electronic content 
and in many cases, offer courses 100% online. Harvard’s massive online open courses, Carnegie Mellon's Open 
Learning Initiative, Education-Portal and the Monterey Institute for Technology and Education's National 
Repository of Online Courses, are examples of how some institutions are using technology to help educate But there 
are local initiatives as well, with faculty and publishers’ developing online content to supplement what happens in 
the classroom, and as mentioned before, offering classes completely online. For courses that are 100% online 
students could spend as many as 6 hours per week per course, depending on the number of credits and the length of 
the course, utilizing various learning tools designed to facilitate engagement with the course content.  

Prior studies suggest that the use of technology under certain circumstances can induce stress. Stress is defined by 
Webster’s dictionary “A mentally or emotionally disruptive or upsetting condition occurring in response to adverse 
external influences and capable of affecting physical health, usually characterized by increased heart rate, a rise in 
blood pressure, muscular tension, irritability, and depression.” According to Jay Winner, author of Take the Stress 
out of Your Life [26], stress increases the risk of conditions like obesity, heart disease, Alzheimer's disease, 
diabetes, depression, gastrointestinal problems, and asthma. So stress from any source for any sustained amount of 
time could have a detrimental effect on a person’s life.  

Definition of Technostress 

These studies also suggest that working with technology can induce its own type of stress, referred to as 
technostress. Technostress was defined by Wang, et. al [23] is a ‘‘reflection of one’s discomposure, fear, tenseness 
and anxiety when one is learning and using computer technology directly or indirectly that ultimately ends in 
psychological and emotional repulsion and prevents one from further learning or using computer technology.’’ 
Salanova, et. al, [20] also proposed a definition of the technostress experience at work as a ‘‘negative psychological 
state associated with the use or threat of ICT use in the future. They found that a technostress experience can be 
related to feelings of anxiety, mental fatigue, skepticism and inefficacy’’ (p. 1).	  	  

Walz [25] examined the relationship between technology and stress to find out what the stress related issues are, to 
what extent does “technostress” affect our personal lives and overall to gain a better understanding of the 
consequences of too much technology use. She found thirty-eight percent of the respondents almost always feel 
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anxiety when they do not have their cell phone on their person, and 58% always check their cell phone the instant 
they get an alert for an incoming text or email. It was also found that “blurring boundaries” exist between the work-
home environments. Overall, her results corroborate that the phenomenon known as “technostress” exists.  

Brod [5], reported that employees at all levels of the organization experience some level of stress related to the use 
of information and computer technologies (ICT) at work. Other studies have showed that the type of techno-stress 
experienced vary and include data smog, multitasking madness, computer hassles, burnout, techno-addiction, and 
techno-strain (Salanova, et. al [20] and Brillhart [4]).  
 
Much of the prior research in technostress has examined the work environment or the general environment. No 
current study has been found that examines and measures technostress in the educational environment. Reasons for 
this may be that online learning is still fairly young when compared to using technology at home or at work. 
Although online courses have been available since 1995, it is only within the past decade that online education has 
become mainstream, primarily because federal and state financial aid can now be applied to these programs.  For 
example, in 2012, the percentage of institutions offering online courses and full programs were: 72.9 percent for 
private for-profit colleges, 48.4 percent of private non-profit, and 70.6 percent of public college [3]. Given that a 
full-time online student could spend as much as 40 hours per week using learning technologies, it is important that 
schools be able to measure technostress and if it is significant, examine how online courses can be designed to 
minimize the amount or level of technostress experienced by students. 

RESEARCH METHODOLOGY 

The purpose of this study is to develop an instrument to measure technostress for online students and identify factors 
that influence that stress. The study used several steps to develop the instrument, beginning with a pre-experimental 
design to capture direct attitudes while engaging in online content, followed by a comparison of survey items in 
existing literature, and ending with an exploratory study using the preliminary instrument to compare results of face-
to-face only students with online only students to determine which items measure technostress factors that 
significantly differ for online students from face-to-face students. 

Pre-experimental design 

In pre-experimental design, there was no control group. A single group of participants were studied, and there is no 
comparison between a treatment group and a control group. For this study, students enrolled in an online Principles 
of Management course were offered bonus points towards their final grade for their participation in journaling their 
experiences while taking their online classes. 40 out of 60 students participated in the journaling and each provided 
at least ten pages of useful text for analysis. The journaling required students to document their feelings, both 
positive and negative, at regular intervals during the eight week course. 19 of the participants were men and 21 were 
women. The average age was 26 with a range from 21 to 35. 10 of the students were international or had English as 
their second language; the rest were from the United States with English as their first language. For anonymity 
purposes the students were not identified by domestic US ethnicities.  

The journals were manually analyzed for triggers, factors or indicators of stress related to the use of the learning 
management system or other learning tools, especially when the technology failed. Anger, frustration, insecurity, 
isolation, fear, disgust, anxiety, depressed, distressed, yelling, excessive working out, and impatience were 
commonly used terms to express negative feelings towards the technologies used in the learning management 
system and the comments were not limited to the Principles of Management course content or educational tools. 
Excite, ecstatic and happy were terms commonly used to express positive feelings but usually in relation to a grade 
or the completion of an assignment. Rarely were positive terms used in regards to the technology.  

The pre-experimental design confirmed there was stress related to the use of the technology and not just the course 
content. We used the results of the pre-experimental design to develop a conceptual framework. The conceptual 
framework identifies research variables, and potential relationships among the variables, and “sets the stage” for 
representing the questions to use in the actual instrument.  We used the most frequently used terms related to stress 
and that related to the use of the technology to narrow the questions in existing instruments used to measure 
technostress.  
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Instrument Development and Questionnaire Design 

After confirming stress existed from using the learning technologies, we examined the literature to identify relevant 
questions for the instrument, particularly Compeau and Higgins [10, 11], Hudiberg and Necessary [13], and Wang, 
et. al [23].  Content validation involved interviews with ten students enrolled in online courses. During these 
interviews, we asked them to comment on the relevance and clarity of the questions within the context of 
technostress situations and associated organizational response mechanisms as they experienced them. Based on their 
feedback, we developed the final measurement items for large scale data collection. This strategy follows similar 
methods adopted in comparable papers in recent literature (Salisbury [21], Chin, et. al [9], Ragu-Nathan [19], given 
the lack of prior theoretical research on technostress. All items were measured on a five-point Likert scale: from 1 
(“strongly disagree”) to 5 (“strongly agree”). A sixth option of “Not Applicable” or “I do not know” was also 
provided. 

Data Collection 
 
Data was collected from online-only students who were a convenience sample from one regional midwestern 
university. Students were compensated with bonus points for completing the questionnaire. Emails were sent to 
students describing the nature and purpose of the study and asking them if they would be interested in participating. 
They were requested to ask for the questionnaire link if they were interested and to return the completed 
questionnaire using a link provided by the researchers. Students were informed that participation was voluntary and 
that their responses would be confidential to the researchers with only a list of participants sent to the instructor to 
award the bonus points. A total of 101 questionnaires were completed. Sample characteristics are given in Table 1. 
 

Table 1. Sample Characteristics 
Gender Frequency Educational Level Frequency 
  Male 47   Junior 63 
  Female 49   Senior 29 
  Missing 5   Missing 9 
Total 101 Total 101 
Age Frequency Computer Confidence Frequency 

Below 22 58   Not at all 1 
22 to 31 29   Somewhat not confident 3 
32 to 41 7   Neutral 7 
over 41 2   Somewhat confident 29 
Missing 5   Completely confident 61 

Total 101 Total 101 
 
Development and Validation of Technostress Creators and Technostress Inhibitors Constructs for the Online 
Environment 
 
We conducted an exploratory factor analysis by splitting the results into two random samples. Set 1 was comprised 
of 51 cases that were used to develop the construct. The second set was used to validate the results from the first set. 
We had 30 items for technostress creators and 15 items for technostress inhibitors in the questionnaire. The 
exploratory factor analysis of Set 1 yielded a five-factor structure for technostress creators consisting of 20 of the 30 
items and a three-factor structure for technostress inhibitors consisting of only 11 if the 15 items. The results are 
available upon request from the authors. 

We followed the exploratory factor analysis with a confirmatory factor analysis (CFA) using Set 1. We validated the 
CFA using the second set of data. Items having high correlation among their error terms were deleted. The final 
factor structures are shown in Table 2.   
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Table 2 CFA Final Factor Structures 
Technostress creators Factor Loading 

  
Techno-overload (reliability = 0.83, mean=3.36, standard deviation=0.71) 

 

TSC_3—I am forced by this technology to work with very tight time schedules. .777 

TSC_4—I am forced to change my study habits to adapt to new technologies. .758 

TSC_5—I have a higher workload because of increased technology complexity. .593 

TCS_6—I have a higher workload because of the online learning environment. .825 
TSC_7— I have to spend a lot of time everyday reading an overwhelming amount 
of e-mail messages. 

.736 

TSC_8—I have to spend a lot of time everyday reading an overwhelming amount 
of discussion board messages. 

.696 

  
Techno-invasion (reliability = 0.73, mean=3.42, standard deviation=0.68) 

 

TSC_10—I have to sacrifice my vacation and weekend time to keep current on 
changes to the courses and learning environment. 

.703 

TSC_11—I feel my personal life is being invaded by this learning environment. .746 

TSC_13—I spend less time with my family due to this technology.∗ .542 

  
Techno-complexity (reliability = 0.77, mean=2.06, standard deviation=0.75) 

 

TSC_14—I do not find enough time to study and upgrade my technology skills to 
meet the needs of the program. 

.843 

TSC_15—I find new students to this program know more about computer 
technology than I do. 

.596 

TSC_16—I often find the learning tools too complex for me to understand and use 
effectively. 

.782 

TSC_17—I do not know enough about this technology to complete my courses 
satisfactorily. 

.644 

  
Techno-insecurity (reliability = 0.81, mean=3.01, standard deviation=0.74) 

 

TSC_20—I do not share my knowledge with my peers for fear of being accused of 
cheating. 

.596 

TSC_21—I find younger students in this program know more about computer 
technology than I do. 

.646 

TSC_23—I find younger students more easily adapt to changes in the learning 
environment. 

.677 

TSC_24—I feel constant threat to my ability to complete the program due to new 
technologies. 

.841 

  
Techno-uncertainty (reliability = 0.77, mean=3.02, standard deviation=0.68) 

 

TSC_26—I have to work harder because of delays from hardware, software and 
network problems. 

 

TSC_27—There are always new developments in the technologies we use in our 
program. 

 

TSC_28—There are constant changes in computer software in our program.  
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Technostress inhibitors 

 

  
Literacy facilitation (reliability = 0.68, mean=3.16, standard deviation=0.57) 

 

TSI_1—Our program encourages knowledge sharing to help deal with new 
technology.∗ 

.547 

TSI_3—Our program provides end-user training before the introduction of new 
technology. 

.526 

TSI_4—Our program fosters a good relationship between IT department and 
students. 

.687 

TSI_5—Our program provides clear documentation to students on using new 
technologies. 

.531 

TSI_6-Our program provides training to new students. .522 

  
Technical support provision (reliability = 0.71, mean=3.22, standard deviation=0.68) 

 

TSI_7—Our end-user help desk is well staffed by knowledgeable individuals. .574 

TSI_9—Our end-user help desk is responsive to end-user requests. .592 
TSI_10—Our end-user help desk does a good job of answering questions about 
technology.∗ 

.622 

  
Involvement facilitation (reliability = 0.78, mean=2.82, standard deviation=0.71) 

 

TSI_12—Our students are consulted before introduction of new technology. .547 

TSI_13—Our students are involved in technology change and/or implementation. .629 

TSI_14—Our students are encouraged to try out new technologies. .521 
 
Based on item contents, the five factors for techno- stress creators were named techno-overload, techno-invasion, 
techno-complexity, techno-insecurity, and techno-uncertainty. These factors can be regarded as different aspects or 
dimensions of technostress as described by Ragu-Nathan [19] and repeated below. 
 
Techno-overload describes situations where ICTs force users to work faster and longer. Techno-invasion describes 
the invasive effect of ICTs in situations where employees can be reached anytime and feel the need to be constantly 
connected, thus blurring non-personal and personal contexts. Techno-complexity describes situations where the 
complexity associated with ICTs leads users to feel inadequate with regard to their computer skills and forces them 
to spend time and effort in learning and understanding ICTs. Techno-insecurity is associated with situations where 
users feel threatened about technology because of automation from ICTs or to other people who have a better 
understanding of ICTs. Techno-uncertainty refers to contexts where continuing ICT changes and upgrades unsettle 
users and create uncertainty so that they must constantly learn and educate themselves about new ICTs.  
 
The three factors for technostress inhibitors were named literacy facilitation, technical support provision, and 
involvement facilitation. These represent mechanisms that decrease the effect of technology-related stress. Literacy 
facilitation describes mechanisms that encourage and foster the sharing of ICT-related knowledge. Literacy 
facilitation reduces technostress because it helps users understand ICTs and their uses, and enables them to cope 
with the demands of learning new ICTs. Technical support provision describes activities related to end-user support 
that reduce the effects of technostress by solving users’ ICT problems relating. Involvement facilitation helps 
alleviate technostress by keeping users informed about the rationale for introducing new ICTs, by letting them know 
about the effects of such introduction, and by encouraging them to use and experiment with new ICTs.  
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Conceptual Model Testing on the Full Sample 
 
The reliability of the constructs was calculated on the combined sample (Set 1 and Set 2). Means, standard 
deviation, and reliability are shown in Table 2 for the technostress inhibitors and technostress creators. The means 
and standard deviation for the remaining variables are shown in Table 3. 
 

Table 3. Means and standard deviation for program variables 
  

Program satisfaction 
PS_1—I like doing the things I do in the program. ( mean=4.22, standard 
deviation=0.68) 
PS_2—I feel a sense of pride in participating in the program. ( mean=3.68, standard 
deviation=0.53) 
PS_3—My program is enjoyable. ( mean=4.00, standard deviation=0.63) 

  
Program commitment 

PC_1—I would be happy to graduate from this program. ( mean=4.39, standard 
deviation=0.58) 
PC_2—I enjoy discussing my program with people outside it. ( mean=3.22, standard 
deviation=0.78) 
PC_3—I really feel as if this program’s problems are my own. ( mean=2.43, standard 
deviation=0.73) 
PC_4—This program has great deal of personal meaning for me. ( mean=4.62, 
standard deviation=0.53) 
  

Continuance commitment 
CI_1—Too much of my life would be disrupted if I decided I want to leave my 
program right now. ( mean=3.42, standard deviation=0.71) 
CI_2—Right now staying with my program is a matter of necessity as much as 
desire. ( mean=2.78, standard deviation=0.76) 
CI_3—I believe that I have too few options to consider leaving this program. 
(mean=2.42, standard deviation=0.68) 
CI_4—It would be very hard for me to leave my program right now even if I 
wanted to. ( mean=2.67, standard deviation=0.53) 

 
The Cronbach’s alpha values range for the data were between 0.71 and 0.79 which is greater than the recommended 
minimum value of 0.7 [18, 12]. We evaluated the model fit on the basis of chi square/df. The chi square index is 
sensitive to sample size and sample departures from multivariate normality. Chi square/df adjusts for the degrees of 
freedom. Appropriate values for chi square/df should exceed 1 and be less than 5 [21, 9]. These results are shown in 
Table 4. 

Table 4. Test for Discriminant Validity 

 
Model 

chi-
square df 

chi -
squared/df 

1 First order correlated model 983 355 2.77 
2 Technostress creator second order model 318 141 2.26 
3 Technostress inhibitors second order model 78 24 3.25 

 
A first order correlated measurement model was used to check for the discriminant and convergent validities of the 
constructs. The results showed were no significant error correlations among any of the items, thus indicating good 
discriminant and convergent validities.  
 
To verify that the five-factor structure indicated a second order technostress creators construct and the three-factor 
structure a second order technostress inhibitor construct, a first order correlated model was compared with a second 
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order model for each construct. The fit indices, shown as “Model 2” and “Model 3” in Table 3, exceed 
recommended values. The target coefficient [7, 8], i.e., the ratio of the chi square value for the first order model to 
that for the second order model, exceeded the recommended value of 80%. For technostress creators (Model 2), the 
chi square value for the first order model was 356 and for the second order model was 318, giving a target 
coefficient of 89.3%. For technostress inhibitors (Model 3), the chi square value for the first order model was 93 and 
for the second order model was 78, giving a target coefficient of 84%. Hence the values of the gamma coefficient, fit 
indices, and the target coefficient show evidence of second order constructs. 
 
We then tested we tested the relationships among technostress creators, technostress inhibitors, course satisfaction, 
and organizational commitment using a structural equation modeling analysis (SEM).  The results of the SEM 
analysis show that the fit indices are satisfactory (see Table 5) and the path coefficients are significant. We interpret 
the results to prove that technostress creators decrease course satisfaction and technostress inhibitors increase course 
satisfaction and continuance commitment. To test for possible moderating effects of technostress inhibitors on the 
relationship between technostress creators and job satisfaction, we followed the methodology discussed by Sharma 
[22], McKeen [16], and Ragu-Nathan [19].  
 

Table 5. Result of SEM analysis 

  
chi 

squared df 
chi-

square/df 
chi squared 

baseline 
df 

baseline 
chi-square/df 

baseline 
Model 4 134 35 3.828571 1012 369 2.742547 

We first regressed course satisfaction against technostress creators, technostress inhibitors and their product, with 
the regression coefficient of the product signifying the effect of the moderating relationship. We repeated this for 
each of the first order factors of technostress creators and technostress inhibitors. The results do not support a 
moderating effect. In this context, Wall [24], Landsbergis [14] and Ragu-Nathan [19] note that most studies from the 
stress literature in which moderator relations have found support use objective rather than perceptive measures for 
the stressors.  
 
We also tested for the effects of the three individual characteristics (gender, age, and computer confidence) on 
technostress by regressing these variables on technostress creators. Gender was recorded as “male” or “female.” Age 
was measured on a 1 to 4 ordinal scale according to the scales shown in Table 1. Computer confidence was 
measured on a 1 to 5 scale varying from “not at all confident” to “completely confident.” The regression coefficients 
were significant for all the variables. Our results showed that females and older people experienced more 
technostress than males and that technostress decreased as computer confidence increased. The finding with respect 
to gender is consistent with what we expected. Past research indicates that females experience more technostress 
than men in general [1]. The results for age were also expected as research regarding technostress and age suggest 
that younger people experience less technostress than older people [17].  
 

RESULTS AND DISCUSSION 
 

The research-related contribution of this paper from an information systems perspective is the conceptual shape and 
empirical validation of technostress in the online learning environment for students. The results affirm that 
technostress can be analyzed in terms of, and considered a conceptual enhancement to, existing theoretical 
frameworks for studying stress in the online educational environment.  
 
Instructors and instructional designers can use the items described in the resulting models to ascertain the presence 
or absence of factors that create technostress and seek to minimize the disruptors to the learning environment. They 
may also recognize that the organizational mechanisms described in technostress inhibitors can be effectively used 
to increase course as well as program satisfaction and commitment to continue (e.g., retention), and thus mitigate the 
negative outcomes of technostress. The findings with respect to relationships between the variables related to 
individual differences and technostress creators have implications for managing the effects of age, gender, and 
computer confidence on technostress. 
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LIMITATIONS 
 
Though this study was exploratory, the empirical results may be generalized to frame theoretical relationships about 
technostress [15, 17] especially since the results are consistent with what has been reported in the literature 
regarding gender, age and confidence in the work and general environments. 
 
First, we only used one validation model (chi-squared/df). Additional validations such as Goodness-of-Fit , Adjusted 
Goodness-of-Fit , Normed Fit and Comparative Fit should be used as they assess model fit by comparing the 
theoretical model to a baseline model. Goodness of Fit (GFI) indicates the relative amount of variance and 
covariance explained by the model. Adjusted Goodness-of-Fit index (AGFI) adjusts GFI for the degrees of freedom. 
Normed Fit Index (NFI) and Comparative Fit Index (CFI) assess model fit by comparing the theoretical model to a 
baseline model.  
 
Also, our sample was small and a convenience sample from one institution. Larger and more diverse data sets are 
necessary for better validation. Also, longitudinal studies must be used to measure technostress before and after the 
implementation of specific inhibitor mechanisms. Exploring relationships between technostress and learning would 
lead to further refinement of the model. The possibility of individual differences and technostress inhibitors 
moderating the relationships in the model should also be investigated. Another future research possibility is that of 
using formative modeling to identify technostress creators and technostress inhibitors and to examine whether the 
primary relationships in the model differ for respondents from various demographic groups as well as the learning 
environment or the actual technology tools/number of technology tools used.  
 

CONCLUSIONS 
 

Information technology has had a significant impact on access to education, providing a 24/7 anytime anywhere 
model. This access has had a significant influence on the processes and outcomes of how we learn. Organizations 
have wholeheartedly embraced the benefits of information technology as learning tools benefit from this flexibility 
which has also resulted in efficiencies in the learning process. However, the use of technology often “encourage” 
students to try and accomplish more tasks in less time, resulting in the creation of self-induced stressors that may 
impact their relationships with others as well as developing health conditions that may be irreversible. We expect 
ICTs change our jobs and eventually our behaviors in ways that we do not completely understand and the literature 
on stress literature is being increasingly recognized as a potential basis for understanding attitudes toward ICTs [1, 
17, 23]. Technostress is an important fallout of the inevitable use of ICTs in organizations and is likely similar in the 
online education environment. Research illustrates the bivalent nature of their organizational influence. This 
research represents an attempt to develop a conceptual and empirical understanding of technostress and its outcomes 
in the online learning environment. We believe that the definitions and relationships developed in this paper can be 
used as bases for future studies in this area. 
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