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Adoption of Personal Safety Devices in Higher Education: User Acceptance Prediction Using
the Unified Theory of Acceptance and Use of Technology (UTAUT)
Purpose of the Study:
Through this study, we analyzed the penetration levels and user acceptance of handheld/wearable
personal safety devices, introduced by several colleges across the nation. During the study, the
applicability and predictive ability of the Unified Theory of Acceptance and Use of Technology
(UTAUT) model (Venkatesh, Morris, Davis & Davis, 2003) was also tested using structural equation
modelling (SEM).
Background and Theoretical Framework:
Higher education campuses are supposed to be the safest places for students. However, there has
been a growing concern about their security among school administrators, law enforcement
officials, students, parents, and the community at large (Addington, Ruddy, Millier, and Devoe,
2002). With indiscriminate, high profile, incidences in school compounds ranging from first grade
classroom in Sandy Hook to college lecture halls in Virginia Tech, the issues of school safety and
mental health have been in the forefront.
In recent years, more personalized safety devices are being invented and put to use. Colleges and
universities are increasingly institutionalizing such emerging technologies and mobile safety
applications across the United States. However, little research has been conducted on the nature
of personal safety devices acceptance and use in the context of educational institutions. Moreover,
despite the overwhelming promises these safety devices offer, colleges and universities are
confronted with finding creative ways to encourage students to use these systems in a large scale
(Horvath & Pisciotta 2015). On the other hand, the Unified Theory of Acceptance and Use of
Technology (UTAUT) developed by Venkatesh et’al (2003) explains user intentions to use an
information system and subsequent usage behavior. UTAUT is considered a relatively robust
theoretical model for explaining technology adoption and use.
Methodology
The instrument used to collect the data for the study was a publicly available UTAUT
questionnaire with a slight modification by these researchers. Data was collected electronically,
using an online data collection software called “surveymonkey.” The link of the survey was sent
through email to all active students of The Sage Colleges. The anonymous data was automatically
entered to excel file and then converted to SPSS Amos version 24 for analysis.
Findings and Discussion
The Structural Model Fitness
The structural model for this study included six variables: Performance Expectancy (PE), Effort
Expectancy (EE), Social Influence (SI), Facilitating Conditions (FC), Trusting Beliefs(TB) and
Intention to Use (IU). Most of the indices reported in the table include those suggested by Kline
(2005); Boomsma (2000); and further supported by Hooper, Coughlan , and Mullen ( 2008) that
“These indices have been chosen over other indices as they have been found to be the most
insensitive to sample size, model misspecification and parameter estimates. ”As seen in (Appendix

1), all the indices met the acceptable threshold of their respective fit indices, confirming the overall

fitness of the model with the collected data.
Analysis of Path
According to result of the SEM analysis (see Appendix 2), the SEM index indicates that 65% of
the variation in the dependent variable IU (Intention to Use) is explained the variation in the
independent variables. While some of these independent variables directly impact the dependent
variables, the impact of others is indirect. The direct and indirect impacts of each variable, along
with corresponding paths is presented in Appendix 3.
Result of the SEM Analysis
The standardized regression weights of the path ( see Appendix 3) presents the path toward the
two endogenous variables (IU and TB) along with regression weights. Four variables directly
impact IU with a statistically significant result of p<.005. The level of impact of these variables
from highest to lowest estimate (β) of these variables are TB (.420) , PE (.231), SI (.192), and FC
(124). In addition, three variables directly impacted TB with a statistically significant result of
p<.001 each. The impact of these variables from the highest to the lowest estimate (β) are PE(.470),
FC (.229) and EE (.187). The standardized direct and indirect impacts on IU ( see Appendix 4)
summarizes the direct and indirect impacts of the proposed variables on Intention to Use (IU).
Supporting all the seven hypotheses, Intention to Use the Peace of Mind (POM) is influenced by
all the proposed variables.
In sum, The Sage Colleges students’ intention to use to use POM device is dependent up on to the
highest level by the students’ expectation of the device to perform the intended task (PE=.470;
p<.001). This is followed by the students’ trust of the gadget’s reliability/dependability (TB=.420;
p<.001) and the availability of support and instruction on how to use the gadget (FC=.221; p<.005).
The other variables that impact the student’s intention to use POM significantly, although to the
lesser degree are influences by social circles (SI=.192; p<.001) and the effort by students to learn
and familiarize themselves with the device (EE=.079; p<.001).
Practical and Theoretical Implications
The findings presented tangible benefits to all stakeholders including but not limited to students,
parents, administrators & research bodies, for promoting safer knowledge environments; which
was our ultimate goal.


The outcomes proved vital for evaluating end-user satisfaction, a definitive measure of
success, especially in unexplored environments such as higher education institutions.



Return on investment (ROI) in IT can be measured in broader terms (Cresswell, Burke
& Pardo, 2006). The findings can be utilized in conducting ROI analysis, where cost and
return is measured in terms of number of incidents where POM devices were lifesaving.



Applicability, adoption and usage are critical factors for personal safety device
manufacturers. Clearly, they want to produce saleable products. Therefore, this effort and
customer feedback would help in profit viability decisions.



Other key factors reveal that students put trust in the gadget’s reliability and availability
of support and training to use the device.



User acceptance of personal safety devices in higher education is not studied in this
manner before; therefore, it adds to the literature for such studies and may even present
an alternate model to conduct both explanatory and confirmatory studies.

Appendices
Appendix 1:
Model fit Indices
Index

Value in this model

CMIN (χ2)
CMIN (χ2)/DF

p=.062 ; ( x2 =5.558, df=2)
2.779

RMSEA (Root Mean Square
Error of Approximation)
CFI (Comparative Fit Index)
RFI

0.066

Acceptable Threshold
Levels
p>.05
<5 (Schumaker &Lomax,
2004)
<.07 (Steiger, 2007)

.997
.955

>.95
>.95

Appendix 2:
Result of the SEM Analysis

Appendix 3:
Standardized Regression Weights of the path
Path

β (Estimate)

S.E.

P

IU

<---

PE

.231

.053

.000

IU

<---

FC

.124

.048

.002

IU

<---

TB

.420

.053

.000

IU

<---

SI

.192

.044

.000

Path

β (Estimate)

S.E.

P

TB

<---

EE

.187

.053

.000

TB

<---

PE

.470

.051

.000

TB

<---

FC

.229

.046

.002

Appendix 4:
Standardized Direct and Indirect Impacts on IU
Variables
Direct
PE
.231
TB
.420
FC
.124
SI
.192
EE
.000

Indirect (through TB)
.197
.000
.096
.000
.079

Total
.470
.420
.221
.192
.079

References
Addington, L. A.; Ruddy, S. A.; Miller, A. K.; DeVoe, J. F. (2002). Are America's Schools Safe?
Students Speak Out: 1999 School Crime Supplement. Statistical Analysis Report. National
Center for Education Statistics (ED), Washington, DC.
Al-Gahtani, S. S., Hubona, G. S., & Wang, J. (2007). Information technology (IT) in Saudi Arabia:
Culture and the acceptance and use of IT. Information & Management, 44(8), 681-691.
Baker, K., & Boland, K. (2011). ASSESSING SAFETY: A CAMPUS-WIDE INITIATIVE.
College Student Journal, 45(4), 683-699.
Bodine, K., & Gemperle, F. (2003, January). Effects of functionality on perceived comfort of
wearables. In Proceedings of the Seventh IEEE International Symposium on Wearable
Computers (ISWC’03) (Vol. 1530, No. 0811/03, pp. 17-00).
Bromley, M. (1995). Comparing campus and city crime rates: A descriptive study. American Journal of
Police, 14, 131-148.
Brown, S. A., A. P. Massey, M. M. Montoya-Weiss, and J. R. Burkman (2002) “Do I
really have to? User acceptance of mandated technology,” European Journal of Information
Systems (11) 4, pp. 283-295.
Chaka, J. G., & Govender, I. (2017). Students' perceptions and readiness towards mobile learning in
colleges of education: a Nigerian perspective. South African Journal Of Education, 37(1), 1-12.
doi:10.15700/saje.v37n1a1282
Compeau, Deborah R. and Higgins, Christopher A., "A SOCIAL COGNITIVE THEORY
PERSPECTIVE ON INDIVIDUAL REACTIONS TO COMPUTING TECHNOLOGY" (1991).
ICIS 1991 Proceedings. Paper 55. http://aisel.aisnet.org/icis1991/55.
E. AbuShanab, J.M. Pearson, (2007) "Internet banking in Jordan: The unified theory of acceptance and
use of technology (UTAUT) perspective", Journal of Systems and Information Technology, Vol.
9 Issue: 1, pp.78-97, doi: 10.1108/13287260710817700.
Fletcher, P. C., & Bryden, P. J. (2009). PRELIMINARY EXAMINATION OF SAFETY ISSUES ON A
UNIVERSITY CAMPUS: PERSONAL SAFETY PRACTICES, BELIEFS & ATTITUDES
OF FEMALE FACULTY & STAFF. College Student Journal, 43(1), 181-195.
Fu, J. R., Farn, C. K., & Chao, W. P. (2006). Acceptance of electronic tax filing: A study of taxpayer
inten- tions. Information & Management, 43, 109-126.
Garcia, C. A. (2003). School safety technology in America: Current use and perceived
effectiveness. Criminal Justice Policy Review, 14(1), 30-54.
Glass, N., Clough, A., Case, J., Hanson, G., Barnes-Hoyt, J., Waterbury, A., ...Perrin, N. (2015).

A safety app to respond to dating violence for college women and their friends: the MyPlan study
randomized controlled trial protocol. BMC Public Health, 15, 871. Retrieved from
http://library.sage.edu:2048/login?url=http://go.galegroup.com/ps/i.do?p=AONE&sw=w&u=nys
l_ca_sagecoll&v=2.1&it=r&id=GALE%7CA428951728&asid=65a4d52373d2c19d849014bfd18
4b045
Green, M.W. (2009). The Appropriate and Effective Use of Security Technologies in U.S. Schools: A
Guide for Schools and Law Enforcement Agencies. Available at
https://www.ncjrs.gov/school/178265.pdf.
Hsu, C. L., & Lu, H. P. (2004). Why do people play on-line games? An extended TAM with
social influences and flow experience. Information & management, 41(7), 853-868.
Hummer, D. (2004). Serious Criminality at U.S. Colleges and Universities: An Application of the
Situational Perspective. Criminal Justice Policy Review, 15(4), 391-417.
doi:10.1177/0887403403262126
Jong, D., & Wang, T. S. (2009, May). Student acceptance of web-based learning system. In Proceedings
of the 2009 International Symposium on Web Information Systems and Applications (WISA’09)
(Vol. 8, pp. 533-536). People's Republic of China: Nanchang.
Komiak, S., & Benbasat, I. (2006). The Effects of Personalization and Familiarity on Trust and
Adoption of Recommendation Agents. MIS Quarterly, 30(4), 941-960. Retrieved from
http://www.jstor.org/stable/25148760
Luo, X., Li, H., Zhang, J., & Shim, J. (2010). Examining multi-dimensional trust and multi-faceted risk
in initial acceptance of emerging technologies: An empirical study of mobile banking services.
Decision Support Systems, 49(2), 222–234. doi:10.1016/j. dss.2010.02.008 Mayer, R., Davis,
Magsamen-Conrad, K., Upadhyaya, S., Joa, C. Y., & Dowd, J. (2015). Bridging the divide: Using
UTAUT to predict multigenerational tablet adoption practices. Computers In Human Behavior,
50186-196. doi:10.1016/j.chb.2015.03.032
McKnight, D. H., V. Choudhury, and C. Kacmar (2002) “Developing and validating trust
measures for e-commerce: An integrative typology,” Information Systems Research (13) 3, pp.
334-359.
Murphy, J., Lee, R., & Swinger, E. (2011). Student perceptions and adoption of university smart
card systems. International Journal of Technology and Human Interaction, 7(3), 1+.
Retrieved from http://library.sage.edu:2048/login?url=http://go.galegroup.com/ps/i.do?p=
AONE&sw=w&u=nysl_ca_sagecoll&v=2.1&it=r&id=GALE%7CA280387870&asid=72e33ba5
603c07b00d41c17027650643.
Norazah, M. S., Ramayah, T., & Norbayah, M. S. (2008). Internet shopping acceptance: Examining the
influence of intrinsic versus extrinsic motivations. Direct Marketing: An International Journal,
2(2), 97-110.

Oh, S., Lehto, X. Y., & Park, J. (2009). Travelers' intent to use mobile technologies as a function of
effort and performance expectancy. Journal of Hospitality Marketing & Management, 18(8),
765-781.
Page, T. (2015). Barriers to the Adoption of Wearable Technology. i-Manager's Journal on
Information Technology, 4(3), 1.
POMCO (30 September, 2015). POMCO Introduces the Next Generation of Personal Safety for
College Students, available at:
http://www.businesswire.com/news/home/20150930005146/en/POMCO-Introduces-GenerationPersonal-Safety-College-Students
Pritchard, A.J., Jordan, C.E., & Wilcox, P. (2013). Safety concerns, fear, and precautionary
behavior among college women: An exploratory examination of two measures of residency.
Security Journal, doi: 10.1057/sj.2012.39.
Rader, N., & Cossman, J. (2011). Gender Differences in U.S. College Students' Fear for Others.
Sex Roles, 64(7/8), 568-581.
Rasmussen, C, & Johnson, G. (2008). The ripple effect of Virginia Tech. A report from the
Midwestern Higher Education Compact. Retrieved from http://www.mhec.org.
Stein, S. (2014) Wearable tech at ces 2014: Many, many small steps, Retrieved February 15,
2017, from http://ces.cnet.com/8301-35304_1-57617005/wearable-tech-at-ces-2
014-many-many-small-steps/#ixzz2sIIfyOQM.
Straub, D.W, Keil, M, & Brennan, W. (1997) Testing the technology acceptance model across cultures:
A three country study, Information & Management 33 pp. 1-11.
Šumak, B., & Šorgo, A. (2016). The acceptance and use of interactive whiteboards among
teachers: Differences in UTAUT determinants between pre- and post-adopters. Computers In
Human Behavior, 64602-620. doi:10.1016/j.chb.2016.07.037.
Suki, N. M., & Ramayah, T. (2010). User acceptance of the e-government services in Malaysia: structural
equation modelling approach. Interdisciplinary Journal of Information, Knowledge, and
Management, 5(1), 395-413.
Thompson, S. H. T. (2001). Demographic and motivation variables associated with Internet usage activities. Internet Research: Electronic Networking Applications and Policy, 11(2), 125-137.
Wilcox, P., Jordan, C., & Pritchard, A. (2008). Victimization, perceptions of danger, worry about
crime, and precautionary behavior among college women in the post Clery era. Retrieved
January, 29, 2017.

Wills, M. J., El-Gayar, O. F., & Bennett, D. (2008). Examining healthcare professionals’ acceptance of
electronic medical records using UTAUT. Issues in Information Systems, 9(2), 396-401.
Venkatesh, V., & Davis, F. D. (2000). A theoretical extension of the technology acceptance model: Four
longitudinal field studies. Management Science, 46(2), 186-204.
Venkatesh, V., Morris, M., Davis, G., & Davis, F. (2003). User Acceptance of Information
Technology: Toward a Unified View. MIS Quarterly, 27(3), 425-478. Retrieved from
http://www.jstor.org/stable/30036540.
Zuckerman, J. (2014). Tips to Help Your Campus Select a Mobile Security Solution - Campus Safety.
Retrieved from
http://www.campussafetymagazine.com/article/5_tips_to_help_your_campus_select_a_mobile_
security_solution/blog.

