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ABSTRACT 

Increasingly, government agencies are feeing the challenge of effective implementation 

of information, technologies tiiat are critical to their digital government programs and 

initiatives. This disse.rtation reports two user-centric evaluation studies of COPUKK, a 

criminal knowledge management system that supports and enhances law enforcement 

officers' Clime-fighting activities. 

Specifically, these aforementioned evaluations concentrated on system usability and user 

acceptance in a law enforcement setting. The chapters of this dissertation describe the 

study design, highlight the analysis results, and discuss their implications for digital 

government research and practices. Overall, the models used in this study showed a 

reasonably good fit with officers' usability and acceptance assessments and exhibited 

satisfactory explanatory power. The analysis also showed that individuals included in the 

current study exhibited important characteristics common to individual professionals. 

Compared to end-users and knowledge workers in business settings, law enforcement 

officers appear to be pragmatic in their technology acceptance assessments, concentrating 

more on the usefulness of a technology than on its ease of use. Participating officers also 

attached limited weight to the suggestions or opinions of significant referents. Findings 

from this study should provide valuable insights to digital government systems evaluation 

and, at the same time, s.hed light on, how govem.ment agencies can design m,anagement 

interventions to foster technology acceptance and use. 
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CHAPTER 1. 

INTRODUCTION 

1.1 Research. Motivation and Gen,eral Research Inquiry 

Technology implementation management (Cooper & Zmud, 1990; Fichman, 2000; 

Gallivan, 2001) has been a critical challenge to organizations, public and private. Central 

to organizations' continuing quest for successful Information Technology (IT) 

implementation is increased understanding of key technology usability and acceptance 

determinants. Equipped with adequate insight, adopting organizations are more likely to 

create favorable conditions for IT adoption and to design and implement effective 

management interventions for fostering technology acceptance and utilization by 

targeted users. 

Most prior IT research has concentrated on user acceptance in business settings. At the 

same time, the deployment and use of IT have been increasingly pursued in non-business 

sectors that include government agencies. Of particular importance is technology 

implementation in various professional contexts where individuals perform highly 

specialized tasks and have considerable professional autonomy. As Chau and Hu (2002) 

commented, the fast-growing deployment of innovative technologies that support 

individual professionals demand additional investigations of technology acceptance 

decision-making. 
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Law enforcement is a fundamental and critical aspect of government sej*vices, as 

suggested by its protbund impacts on social stability, economic activities and homeland 

security. By and large, law enforcement agencies are in an intelligence business and their 

crime lighting and prevention capability depends on individual officers' timely access to 

relevant and accurate information. When investigating a criminal case or monitoring an 

organized gang ring, a police detective usually has to access, scrutinize, jmd integrate 

relevant information from various sources, internal and external. Because of its stri:ngent 

information and knowledge support requirements, law enforcement indeed represents a 

non-business service sector in which applications of infonnation systems research and 

practice are inherently appealing and increasingly important. Field observations made 

throughout this study also suggest that individual officers usually have considerable 

autonomy in their case analysis or investigative tasks, thus constituting a professional 

work arrangement. Together, service specialization and criticahty, extensive infonnation 

and knowledge management support requirements, and individual autonomy in law 

enforcement settings call for careful examination of technology implementation 

processes. 

hivestigations of technology usability and acceptance by individual law enforcement 

officers have received limited attention in previous research. In response, this study 

examines the usability and user acceptance of COPI^INK (Hsinchun Chen, Schroeder et 

al, 2003; Hsinchun, Chen, Zeiig et ai, 2003), an integrated knowledge management, 

system designed to enhance infonnation sharing and knowledge management support to 
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individual officers within and across law enforcement agencies. In particular, this 

dissertation describes the design and implementation of user-centric evaluations targeting 

system usability and user acceptance. The reported studies involved a large number of 

police officers at the Tucson Police Department (TPD). 

1.2 Terminology and Research Framework 

Technology implementation management concerns the usability, adoption/acceptance, 

diffusion, and infusion of technologies. Definitions for the tenninology used throughout 

this study are summarized below (Dillon & Morris, 1996; Fichman, 2000): 

Technology Usability: Technology usability refers to the effectiveness, efficiency, and 

user satisfaction aspects of a particular technology. 

Technology Adoption/Acceptance: Technology implementation usually starts with an 

organization's "formal decision to adopf a particular technology. It is then up to the 

users in the adopting organization to show "demonstrable willingness to employ" the 

technology, e.g., technology acceptance decision-making occurs at the individual level. 

This is typically described as a "Two-step Adoption" scenario in the technology 

acceptance literature, with organizational adoption serving as the "Primary Adoption" 

and individual acceptance as the "Secondai-y Adoption" (Gallivan, 2001). 
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Technology Diffusion: DilTusion, research deals with how an information technology 

spreads across a user population, e.g., diffusion may take place within a single 

department, an entire organization, or a larger user community. 

Technology Infusion: Infusion research concerns how an information technology 

deployed is used in a complete and sophisticated way, which usually goes beyond the 

technology designer's original intent. 

Technology Transition/Assimilation: This usually includes all the stages from the initial 

awareness, through fonnal adoption, to full-scale deployment of a technology. 

Technology 
Development 

Technology 
Transition / Assimilation 

Study Technology Usability Technology Acceptance 

Study 
Purpose 

"Can" the intended users use 
the technology 

"Will" tlie intended user 
population use the teclmology 

Tested 
Technology 

COPLINK Agent COPLINK Suite as a whole 

Study 
Participants 

Police officers and detectives 
(15+ subjects) 

Police officers and detectives 
(280+ subjects) 

Study 
Methodology 

Systems development and 
usability survey/interviews 

Structural equation modeling 
using large-scale survey 

Figure 1; Overall Framework ofThi-s Dissertation 
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To primarily addreSvS technology usability and acceptance phenomena, this dissertation 

describes a two-stage design: The first study examined a usability assessment as pait of 

the technology development stage that was followed by a second study aimed at 

measuring user acceptance as pait of the technology transition/sissimilation processes. 

The overarching framework for this dissertation, research is depicted in Figure 1. 

13 Research Questions 

Based on field observations in a law enforcement setting and findings from the relevant 

literature, the following questions pertaining to technology usability and acceptance were 

derived and tested in its contextual background. 

Research Question 1: What usability dimensions can be used to evaluate officers' use of 

law enforcement technology? 

Software usability is an important technology design issue that has greatly interested IS 

researchers and practitioners alike. Answers to this question will shed light on how law 

enforcement agencies could design and deploy new software systems more efficiently. 

Research Question 2A: What factors jointly detennine acceptance of law enforcement 

technology by individual officers? Can widespread intention-based technology adoption 

theories explain an officer's acceptance of law enforcement technology? To what extent 

can an integrated model synthesized from previous technology adoption literature explain 

acceptance intention? 
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Research Question 2B; Do law enforcement users exhibit different traits in IT adoption 

than knowledge-users in business settings? 

Technology acceptance is an important aspect of the technology implementation process 

and is critical for law enforcement agencies, whose staffs are highly skilled and 

autonomous. In this diSwSertation, technology acceptance refers to officers' voluntary 

behavioral intention to use a particulai* law enforcement technology. The answers to the 

research questions should allow concerned agencies to manage their new technology 

implementation projects better. 

1.4 Purposes, Scope, and Focus 

The general inquiry addressed by this dissertation concerns improving the technology 

management practices in law enforcement agencies. From a theoretical perspective, this 

research is intended to supplement existing literature on technology usability and 

acceptance. Specifically, the research serves three purposes: 

1) To respond to a call for testing technology acceptance in professional settings, 

particularly in non-business sectors; 

2) To reexamine the applicability and explanato,ry power of intention-based models for 

organizational technology acceptance in the law enforcement context; 



3) To derive managerial implications of research findiBgs in order to assist adopting 

agencies in the design of managerial intei*vention strategies to improve technology 

management programs. 

The law enforcement technologies to be tested were developed specifically Ibr criminal 

investigation purposes and were evaluated by officers in a mid-sized police department in 

southwestern United States—The Tucson Police Department (TPD). The level of analysis 

was on individual, because it had been observed that technology usability and acceptance 

assessment are primarily made by individual users as opposed to an entire organization. 

1.5 Organization of the Remaining Dissertation 

The organization of the remaining dissertation is as follows. Chapter 2 reviews the 

background of the research, including digital government and law enforcement 

technology, related theories, and methodologies. Chapter 3 describes a law enforcement 

technology usability study, aimed to address Research Question 1. Chapter 4 investigates 

officers' acceptance of law enforcement technology, the results of which would help 

provide answers for Research Questions 2A and 2B. The thesis concludes in Chapter 5 

with an outline of research contributions and suggestions for fiiture research directions. 

Survey questionnaires and human subject approval for this study are presented in the 

appendices. 

Figure 2 illustrates the relationships among the research questions raised, the studies 

designed to address the questions, as well as corresponding chapters of the dissertation. 



Research Question 1; 
Usabiiity dimensions for 
the evaluation of law 
enforcement technology 

f Chapter 1. Introduction 

Research Question 2A: 
Factors, feasibility, and 
explanatory power of 
intention-based theories 
for law enforcement 
applications 

Research Question 2B; 
Unique characteristics of 
law enforcement users, 
as compared to 
business/knowledge 
users 

\ 
COPLINK 
Usability 

Study 

.X 
COPLINK 

Acceptance 
Study 

Chapter 2. Bact<ground Overviews 
and Methodologies 

Chapter 3. Usability of COPLINK 
Agent: A Case Study 

Chapter 4. Officers' Acceptance of 
COPLINK Technology; A Survey 
Study 

/ 
Chapter 5. Conclusions and Future 
Directions 

Figure 2; Dissertation Organization and Structure 
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CHAPTER 2. 

BACKGROUND OVERVIEW AND METHODOLOGIES 

2.1 Digital Government aiid Law Enforcement Technologies 

As government agencies around tlie globe start to harness the vast potential of 

infomiation technology to improve citizen input, communications, and governance, more 

and more "Digital GovemmenL/E-Goveniment" projects have been initiated by 

concerning agencies. Broadly defined, "Digital Government" involves the use of 

infomiation technologies to improve processes of government (Gordon, 2002). Common 

classification of Digital Government services include: Government-to-Citizens (G2C), 

Government-to-Government (G2G), and Goverament-to-Business (G2B). 

To illustrate the different levels of interaction a Digital Government application can have 

with its audience, Chen (2002) proposed the Information-Communication-Transaction-

Transforaiation (ICTT) pyramid for classifying Digital Government services, as shown in 

Figure 3. The ICTT framework, based on the model suggested by Elmagannid & Mclver 

(2001), is discussed below. 

1) Infomiation; The majority of early Digital Government applications are at the lowest 

level and merely provide infomiation management support, typically by using content 

management so:ftware and web servers/search engines to create G2C or G2B portals. This 

usually allows for only one-way communication with the intended audience. 
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2) Communication: In the second layer, two-way communication tools such as email, 

instant messaging, and advanced groupware were added to the system to enable more 

interactive and dynamic services, as well as collaborative processes. 

3) Transaction; Digital Government applications in the third level support complex 

transactions that require workflow management capabihties, e.g., tax filing, municipal 

services requests, and business license application/payments. 

4) Transformation; Transformation-oriented applications have been developed to create 

new practices or processes in government services, such as E~Democracy/Voting and E-

Ruiemaking. These services typically necessitate a knowledge-based culture, a priori. 

• Knowledge-based Culture T"r^niSformatlon 
• New practices/processes E-Democracy, 

E-Rulemaking 

• Two-way Communication''' Communication 

Transaction-based 
Process integration Transaction G2C, G2B, G2G 

Workflows 

CSCW/ 
Groupware Two-way Communication ' 

• Content/Metadata 
• One-way 
Communication 

Information 
\ Early G2C, 
' G2B Portals 

Figure 3: Infonnation-Communication-Transaction-Transfomiation 

Pyramid for Digital Government Services 
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In the United States, digital government research lias been primarily supported by 

National Science Foundation's Digital Government Program. The goal of the program is 

to fund research at the intersection of computer and infomiation sciences, with a focu.s on 

mid- to long-term research and deployment needs of the government. NSF has supported 

the creation of the Digital Government Research Center (DGRC) and has sponsored an 

annual Digital Government Conference (http://www.dgrc.or§''conferences/). In the 

European Union and Pan-Pacific countries, many digital government initiatives are 

underway and typically move gi-adually upwajrd along the ICTT continuum. 

Law enforcement, as part of the executive branch of the government, is a burgeoning area 

for development of emerging Digital Government applications. In light of recent U.S. 

government programs and initiatives for improving homeland security, infomiation 

sharing among law enforcement agencies has been further pushed to the forefront. Fisk 

(2002), in a report from the Working Group on Intelligence and Law Enforcement 

organized by the Heritage Foundation, stressed the importance of creating a structure for 

sharing and disseminating infomiation among federal, state and local agencies. The law 

enforcement technology examined in this study, called COPLINK, was specifically 

developed to address interoperability issues within and between law enforcement 

agencies. In the following section, an overview of the COPl-INK system is presented. 
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2.2 COPLINK System Overview 

Funded by the National Institute of Justice (NIJ) and the National Science Foundation's 

Digital Government Initiative, COPLINK was developed by the Artificial Intelligence 

Lab at the University of Arizona. The overall objective is to provide law enforcement 

officers a proof-of-concept, proof-of-valiie and proof-of-pcrforniance integrated system 

for enhanced support of infonnation/knowledge sharing, and coordination/collaboration 

within or across Jurisdictions, COPLINK was designed in collaboration with the Tucson 

Police Department and has been used by another dozen police departments around the 

nation at the time of this writing. Recent COPLINK extensions have included projects 

funded by the Department of Homeland Security (DHS), with an aim for securing the 

US-Mexico borders using COPLMK technologies. 

The original implementation of COPLINK consists of two distinct but complementary 

modules: COPLINK Connect and COPLINK Detect. COPLINK Connect allows officers 

to access data/information from multiple sources, above aid beyond system 

heterogeneity or geographical dispersion constraints. COPLINK Detect builds upon 

COPLINK Comiect and supports individual officers' analysis or monitoring of criminal 

activities througli effective data/infomiation integration, as well as knowledge sharing. At 

the time of the study, the COPLINK system had just been folly deployed into the field in 

the police department under study. 
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Figure 4: COPLMK Software Architecture 

Central to the design of COP LINK are platform independence, stability, scalability and 

ease of use. As shown in Figure 4, COPLINK uses a three-tier client-server architecture. 

The frontend is a browser-based graphical user interface that provides effective and 

flexible data/infomiation visualization. In the middleware is an application server that 

hosts application logic and executes defined procedures. The system has several backend 

databases designed for different types of entities. For instance, data or information is 

organized by subjects, including person, location, vehicle, incident and weapon, all of 

which are critical to officers' crime prevention/fighting activities. Technically, 

COPLINK^ uses advanced co-occurrence based text mining and clustering analysis 



27 

techniques for determining the weight between or among different subjects or entities. 

Several system enhancements are currently under way, including a new COPLINK Agent 

module that uses intelligent software agents to support real-time monitoring and 

collaborative investigations between or among officers (M,. Chau, Atabakhsh et al, 2001), 

Specifically, COPLINK. Agent extracts, summarizevs and disseminates relevant alert 

messages to officers who have registered their monitoring requirements and preferred 

communication methods; e.g., email, beeper or mobile phone. 

2.3 Related Background Theories and Models 

2.3.1 Software Usability Evaluation Models 

Research literature in the field of software usability are mostly conducted through the 

following two complementaiy perspectives: (1) the normative perspective that attempts to 

define the concept of usabihty as having varying degrees of rigor; (2) the empirical 

perspective that aims to establish a repository of usability evaluation techniques for 

practitioners (Avouris, 2001). Usability evaluation techniques, for the most part, 

represent historic attempts to operational!ze the normative definitions of usability in a 

particular application or social/user context, hi the following sections, a review of the 

concept of usability and prevailing usability evaluation methods is provided. 
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2.3.1.1 Definitions of Usability 

Usability is concerned with how well users can employ the functionalities of a system 

tlirough a "system acceptability" test, e.g., whether the system is easy to team, efficient to 

use, easy to remember, less eiTor-prone, anxi subjectively pleasing (Grudin, 1992). 

Nielsen reiterated and further summarized the aforementioned criteria into five 

commonly-accqited usability attributes: learnability, efficiency, memorability, errors, 

and satisfaction (Nielsen, 1994). 

Usability can also be defined through the quality and ergonoraic aspects of the system, 

according to prevailing international standards such as ISO 9126, ISO 9241 and 

90/270/EEC (Avouris, 2001). ISO .standard 9126 introduces seven quality characteristics 

of software; functionalities, reliabilities, usability, efficiency, maintainability, and 

portability. Usability is further examined in this standard through five aspects: 

understandability, learnability, operability, attractiveness, and compliance (ISO, 1991). 

ISO standard 9241 (Part 10) (ISO, 1996), states that "usability is the extent to which the 

product can be used by specific users to achieve specific goals with effectiveness, 

efficiency, and satisfaction in a specific context of use" (Ives, Olson et al, 1983). ISO 

standard 9241 (Part 11) addresses the context in which usability assessment can occur 

and defines the context of use in terms of the user, the task, the equipment, and the 

enviromnent (ISO, 1997). Lastly, the European Council directive 90/270/EEC (EC, 1990), 

which specifics the safety and health requirements for working with computers, also 



defines requirements for designing human/computer interfaces, which include suitability, 

ease ofu.se, feedback, display format, and principles of software ergonomics. 

2.3.1,2 Evaluation of Software Usability 

According to Gediga et al. (2002), usability evaluations can be categorized by the three 

types of questions that can be posed (1) "Which one is better?" (2) "How good is it'?' •' (3) 

"Wliy is it bad?" The first two questions are categorized as siimmative evaluation which 

aims to assess a user's reactions to one or several alternative desipi concepts, software 

prototypes or finished products. The third type of question falls under the classification of 

formative evaluation in which the goals are to uncover the wealmesses and strengths of 

the software. Rubin (1994) similarly identified four types of evaluation tests based on the 

software development life cycle during which the usability testing is administered. The 

first three tests include the exploratory test that is often used in early stages of product 

development, assessment tests that are conducted either early or midway into the 

development cycle, and vaUdation tests that usually are conducted late in the 

development cycle. The fourth type of test, the comparison test, can be used in all stages 

of the software development cycle. 

Software evaluations/tests nonetheless require that an evaluator etnploy one or a 

combination of evaluation techniques. Gediga et al, (2002) classified current usability 

evaluation techniques into two types: descriptive evaluation techniques and predictive 

techniques. Descriptive techniques aim to describe the status and problems of the 
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so:ftw£u-e aud include specific methods that are {1) behavior-based: e.g., the "thinking-

aloud" protocol and the GOMS analysis; (2) opinion/attitude-based: e.g., psychometric 

surveys/questionnaires; (3) experiments-oriented: e.g., formal lab experiments involving 

videotaping in a usability lab control room. Predictive evaluation techniques, on the other 

hand, seek to make recommendations for future development activities and include 

methods such as expert reviews that are based on some known usability heuristics or 

guidelines, as well as formal cognitive walkthrough techniques. In the area of 

opinion/attitude-based surveys, some well-known instruments include QUIS, SUMI, 

IsoMetiics, CSUQ/ASQ and PUTQ. The Questionnaire for User Interaction Satisfection 

(QUIS) was based on Shneidennan's OAI (Object-Action Interface) model (Shneidemian, 

1998) and was developed by Chin et al. (1988) in the Human-Computer Interaction Lab 

(HCIL) at the University of M!ai"yland. SUMI was developed by Kirakowski and Corbett 

(1993) from University College Cork in Ireland. IsoMetrics was developed by Gediga et 

al. (1999) to foraially operationalize ISO 9241-10. IBM's Computer System Usability 

Questionnaire (CSUQ) and After Scenario Questionnaire (ASQ) developed by Lewis 

(1995) also have been widely quoted. Lastly, Purdue Usability Testing Questionnaire 

(PUTQ) was proposed by Lin et al. (1997) from Purdue LIniversity. 

2.3.2 Technology Acceptance Theories 

In the following sections, prominent theories in the area of technology 

adoption/acceptance will be reviewed. The focus will be on paits of the classical 
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Diffusion of Innovation theory and a series of preeminent intention-based theories that 

provide the theoretical foundations of this study. 

2.3.2.1 Diffusion of Innovations (DOI) 

The classical Diffusion of Innovation tireory proposed by Rogers (1983; Rogers, 2003) 

has been a predominant theory for explaining the diffusion of innovations, including both 

unwanted social innovations and technological innovations. The DO! model is depicted 

in Figure 5. 

In addition to a discussion of adopters and to the interplay between an adopter and an 

innovation, DOI specifically listed a set of innovation characteristics which miglit affect 

the likelihood or rate of adoption of a particulai* innovation: 

® Relative Advantage: The innovation has to be better than its precursor; 

® Compatibility: The innovation has to be consistent with the needs and the past 

experience of the user; 

• Complexity: The innovation has to be non-trivial; 

« Observability: The results of using the innovation are easily observable to others; 

• Trialability: The innovation may be used experimentally before official adoption. 

Moore and Benbasat (1991) had previously attempted to operationalize the 

aforementioned DOI constructs for technology acceptance purposes but the attributes 
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cited are rarely used in technology adoption research. Instead, they often have found their 

ways into other intention-based theories, which will be reviewed in the tbllowing sections. 

2. Adopter 
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- Types: 
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Adopters... 
- Innovativeness 

/ 

Classical Diffusion of 
Innovations (DOI) Theory: 
Rogers (1983, 2003) 
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Adopters 
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- Implementation 
- Confirmation 

Innovation)— 

1. Innovation 
Characteristics 

- Relative 
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- Complexity 
- Trialabiiity 
- Observability 

Figure 5: Ciassicai Diffusion of Innovations theory 

2.3.2.2 Theory of Reasoned Action (TRA) 

According to the Theory of Reasoned Actions (Fishbein & Ajzen, 1975), people's beliefs 

injfluence their attitudes, which together with subjective norms shape their behavior 

intentions, which then guide or dictate their actual behaviors. Actual behavior and 

intention have been shown to be highly correlated. TRA has been widely used to explain 

a wide variety of consumers' purchase behavior, as well as people's voting behavior. The 

constructs of TRA are shown in Figure 6. 
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Figure 6: Theory of Reasoned Action 

2.3.2.3 Theory of Planned Behavior (TPB) 

The Theory of Planned Behavior (Ajzen, 1991) posits that attitudes toward a behavior 

and the subjective norms from TRA are not sufficient to explain behavior intentions. TPB 

introduced a third factor—Perceived Behavior Control (PBC), which measures the 

perception of how much control people have over their behavior. People with more 

resources and opportunities generally have stronger beliefs that they can control their 

behavior. TPB was proposed to explain virtixally any human behavior. Consequently, its 

constructs need to be specially operationalized in order to be used for studying 

infomiation technology acceptance, as exemplified by the Decomposed TPB model 

proposed by Taylor and Todd (1995). The Basic TPB model is illustrated in Figure 7. 
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Figure 7: Theory oi" Planned Behavior 

2.3.2.4 Technology Acceptance Model (TAM) 

The Technology Acceptance Model (F. D. Davis, 1989; F. D. Davis, Bagozzi et al., 1989) 

theorizes that the beliefs determining attitude and behavior intention are perceived 

usefulness and perceived ease of use. Perceived usefulness is defined as a user's 

perception that using a specific system will increase his or her job perfoniiance. 

Perceived ease of use refers to the degree to which the user expects the target system to 

be free of mental effort. The goal of TAM is to explain and predict user acceptance of 

information systems across a wide range of computing technologies and. user gi'oups. 

Despite its pai'simonious stracture, TAM has been empirically verified and its constructs 

were found to have shown excellent construct reliability and validity. The basic TAM 
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model is depicted in Figure 8. For a recent review of TAM studies, readers are referred to 

Lee, Kozar et al. (2003). 

In practice, both TAM and TPB commonly have been augmented by other theories and 

models. The TAM2 model proposed by Venkatesh and Davis (2000) incorporates 

subjective norms and cognitive instrumental processes. MatMeson et al. (2001) extended 

the TAM' model with perceived user resources. Perceived user resources denote the 

specific personal or organizational baniers an individual perceives to his or her usage of a 

particular IS and can be seen as a specialized subset of PBC from the TPB model. 

Similarly, Taylor and Todd (1995) proposed the Decomposed TPB, which contains 

constructs operationalized for IS usage. The convergence of TAM and TPB constructs 

allows richer models that cater to different IT applications and organizational settings. 
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Figure 8: Technology Acceptance Model 



2,3.2.5 Technology Transition M^odel (TTM) 
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Figure 9: Technology Transition Model 

The Technology Transition Model (Briggs, Adkins et al, 1998; Briggs, Vreede et al, 

2003; Krase, Adkins et al,, 2001) stems from TAM but was gromided upon field 

observations of technology transition problems associated with complex technologies, 

e.g., technologies that typically require a tremendous amount of "hand-holding" and a 

long adoption cycle. Specifically, TTM theorizes that intention to adopt is a 

multiplicative function of the following constructs: The Perceived Net Value (V) that can 

be derived after adopting a new technology, and the Perceived Frequency (F) of which 

said value can be obtained. As illustrated in Figure 9, TTM goes beyond the perceived 

usefulness and ease of ease suggested by TAM, and includes affective, economic, 
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physical, social and cognitive reasons for adopting a new technology. The resulting V*F 

to Behavior Intention (BI) has been moderated by two additional factors; the degree of 

Certainty (C) and an additive value of Perceived Net Value of Transition (T). In summary, 

TTM model can be summarized as the following fomrala: 

F «f(BI) ^f{VFC+T) 

2.3.2.6 Unified Theory of Acceptance and Use of Technology (IJTAUT) 
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Figure 10: Unified Theory of Acceptance and Use of Technology 

The UTAUT model was proposed by Venkatesh et al. (2003) as an attempt to synthesize 

previously explored accqptance antecedents and related theories. As shown in Figure 10, 

UTAUT posits that performance expectancy, effort expectancy, social influence, and 

facilitating conditions are the main determinants of technology acceptance, while 
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specifically modeling the effects of key moderators such as gender, age, experience, and 

voluntariness. The systematic testing of moderators helps to explain why some factors 

such as social influence were significant in some IT adoption scenarios but not others. 

2.4 Research Methodologies 

2.4.1 System Development Methodology 
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Figure 11: System Development Methodology 

The System Development Methodology advocated by Niuiamaker et al, (1991) was the 

underlying multimethodological framework used in, this study. This framework identifies 

tlie following four activities in the research life cycle: 
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1) Theory Building; This stage involves the development of relevant conceptual 

frameworks and/or mathematical models, as well as the design of research methods 

for testing the proposed frameworks and models. Researchers in this stage are usually 

concerned with generic system behaviors when specifying theories, which can then 

help lead to resulting research hypotheses, guide the design of subsequent 

experiments, and conduct systematic observations. 

2) Experimentation: Activities in this stage include laboratory and field experiments and 

could also include computer simulations of phenomena of interest. Researchers in this 

stage are concerned with validating underlying theories. Experiments, which should 

be guided by relevant theories, are facilitated by development of systems and the 

expected outcomes of which should be able to improve the proposed systems. 

3) Observation; Methods of inquiries used in this stage include case studies, sui-vey 

studies, and field stadies. Observations should help foraiulate hypotheses and focus 

later investigations. Researchers are expected to report sufficient contextual and 

environmental conditions to enable judgment of die applicability and limitations of 

the study findings. 

4) System Development: This stage can include the following five activities: 

• Concept Design: The adaptation and amalgamation of technological and theoretic 

advances into practical applications. 

• Constructing the Architecture of the System: The identification and organization 

of system components, using criteria such as extensibility and modularity, etc. 
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® Prot,otyping: The development of proof-of-concept systems to demonstrate the 

feasibility of the concept design and/or system architecture. 

• Product Developmeot: The engineering of the proposed software system., 

including its life-cycle activity management. 

® Technology Transfer; This stage represents the ultimate success in theory and 

systems development. It is important that other research methodologies be 

employed to support systems development efforts; a software system by itself is 

not sufficient to prove anything scientifically relevant. 

As summaiized in Figure H, system development is at the center of information 

technology research and allows information systems theories to be tested or grounded 

throngli observations or experimentation. Nonetheless, system development usually starts 

with observations and/or a guiding concept. In this research, the main observation 

techniques used for assessing law enforcement technology usability and acceptance 

evaluations were case study (Benbasat, Goldstein et al, 1987; Yin, 2002a, 2002b) and 

survey (Flowler, 2001; Rea & Parker, 1997). 

2.4.2 Structural Equation Modeling (SEM) 

Structural Equation M^odeling (Byrne, 1998; Kline, 1998; Maruyama, 1997; Raykov & 

Marcoulides, 2000) is a second-generation statistical technique frequently used for theory 

testing in social science research. Unlike first-generation statistical techniques that 

include linear regression, ANOVA, and MANOVA, SEM includes structural models 

which specify endogenous/dependent and exogenous/independent constructs, as well as 
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measurement models for estimating the loadings of observable items on their respective 

latent variables. SEM is particularly suited to h^'potheses testing, as it allows separate 

factor analysis to be combined in one step while taking m,easurement errors into account 

(Gefen, Straub et al, 2000). 

SEM can also be considered a valid social science research methodology because it 

typically involves the following iterative steps that can be used to guide the development 

of variance/factor research (Diamantopoiilos & Siguavv, 2000): 

1. Model Conceptualization: The development of theory-based hypotheses; 

2. Path Diagram Construction: Depiction of structural and measure models; 

3. Model Specification: Describing the nature and number of parameters to be 

estimated; 

4. Model Identification; Determining whether the information provided by the data 

is sufficient for parameter estimation; 

5. Parameter Estimation: SEM programs attempting to estimate a solution; 

6. Assessment of Model Fit: Examining the model fi t indices; 

7. Model Modification; Modifications to the models that should be based on theory; 

8. Model Cross-validation: This step involves fitting the model to a new data set. 

Prominent software packages for conducting SEM analyses include: LISREL 

(Dianiantopoulos & Siguaw, 2000; Joreskog & Sorbom, 1996), EQS (Byrne, 1994), and 

AMOS (Byrne, 2001). For guidelines and issues in the application of SEM, in M^IS 

rese^irch,, readers are refe,rred to Chin & Todd (1995) and Chin (1998). 



42 

CHAPTER 3. 

USABILITY EVAL'UAIIONS OF COPLINK AGENT TECHNOLOGY: A 

CASE STUDY 

In this chapter, the development and evaluation of a prototype system aimed at 

addressing the infonnation monitoring and sharing challenges in the law enforcement 

domain is reported. The information technology under investigation, COPLIKK Agent, 

was designed to provide automatic infonnation filtering and monitoring functions. This 

system also supports knowledge sharing by proactively identifying on a real-time basis 

officers who are working on the same or similar cases. To accommodate the mobility 

needs of law enforcement officers who are constantly in the field, COPLINK Agent can 

deliver messages through a variety of commmiications channels including e-mail, pager, 

and mobile phones. 

In order to assess the effectiveness of COPLINK Agent, a pilot user study was conducted 

at the Tucson Police Department. Overall, COPLINK Agent was shown to be an effective 

tool for improving the effectiveness and efficiency of criminal investigations in crimes 

such as gang activity, theft, and fraud. The research background, system architecture, and 

usability evaluation results of COPLINK Agent are discussed in the following sections. 
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3.1 Research J3ackgroiiii,d 

3.1.1 Information Systems in the Law Enforcement Domain 

Quick and easy access to information is critical to the success of law enforcement 

agencies. To provide faster and easier access for law enforcement personnel, database 

technologies have been widely used to manage crime and police reports (Hoogeveen & 

Meer, 1994; Miller, 1996). An example is the COPLINK Connect system (Hsinchun 

Chen, Schroeder et al, 2003), which aims to enable law enforcement agencies to search 

for information more effectively by providing a user-friendly interface that integrates 

from various sources data such as incident records, mug shots, mid gang information. 

COPLlTSfK Connect was deployed in 2001 at the Tucson Police Department (TPD), 

which has more than 1,000 employees serving a population of over 475,000 citizens. This 

system has been shown in a field study to have improved the efficiency of detectives and 

crime analysts (Hauck & Chen, 1999). 

Other information technologies also have been used in law enforcement. For example, the 

Comstat system introduced by the New York Police Department uses computer statistics 

and Clime mapping techniques to identify types of crimes happening in different districts 

(Dussault, 2000). Another example, COPLINK Detect system, uses co-occurrence 

analysis to identify relationships among different entities (e.g., persons, vehicles, 

locations, and organizations) in crimini-il justice databases (Hauck & Chen, 1999). Data 

mining techniques have also been applied to identifying interesting patterns in criminal 



data. For example, a self-organizing map is used to cluster similar sexual offense cases 

into groups in order to identify serial offenders (Adderley & Musgrove, 2001). 

3.1,2 Infomiation Monitoring and Sharing 

The law enforcement infonnation systems discussed above have mainly Ibcused on two 

aspects, i.e., providing easy and efficient access to data and perfomiing analysis on 

existing data. However, none of these systems support automatic infonnation monitoring 

or infomiation sharing among users, which have been widely studied for Web 

applications. 

Many monitoring and notification systems have been developed for Web information 

sources. One example is the NortheniLight Web search engine (www.northernlight.cora), 

which alerts users when new Web pages are added to its database. Some client-side 

search tools, such as Copemic Agent (www.copeniic.com) and WebSeeker 

(www.bluesquirrel.com), also provide scheduling of automatic searches. Stock prices are 

frequently monitored. For example, E*trade (www.etrade.com) allows users to choose 

which stocks ftey want to monitor and users are alerted when a stock price reaches a 

certain preset threshold, hi the financial application arena, more advanced monitoring 

(e.g., monitoring based on. the results of complex financial analysis) has been proposed 

(Yen, Chung et al, 1999). In tliese systems, users can often opt to be alerted in dj,fferent 

ways, such as Web messages, emails, pagers, voice messages, or short messages for 

mobile devices. M^onitoring and. ale,rting support for law enforcement applications is 

provided by the FALCON system (Brown, 1998) developed at Charlotte-Mecklenburg 

http://www.northernlight.cora
http://www.copeniic.com
http://www.bluesquirrel.com
http://www.etrade.com


Police Department (CMPD) in Charlotte, North Carolina, which can monitor all 

incoming police records and send alert messages to police offfers by email and pager. 

FALCON docs not offer collaborative filtering capabilities or advanced collaboration 

functionalities. 

'lb facilitate user collaboration and information sharing, collaborative filtering, also 

referred to as a recommender system, has been widely studied in Web applications. 

Goldberg et al. (1992) define collaborative filtering as collaboration in which people's 

reactions to documents they read are recorded to help the system perform filtering. 

Collaborative filtering and recommender systems include Amazon.com, GroupLens 

(Konstan, Miller et al, 1997), Fab (Balabanovic & Shoham, 1997), Ringo (Shardanand & 

Maes, 1995), Do-I-Care (Starr, Ackemian et al, 1996), and Collaborative Spider (M. 

Chau, Zeng et al, 2003). When a user performs a search, these systems will recommend a 

set of documents or items that may be of interest based on this and other users' profiles 

and past actions. Collaborative filtering systems typically operate in a "push" mode. 

When certain users come across some interesting pieces of information, they highly 

recommend or "push" them to other users who share similar interests. Amazon.com uses 

collaborative filtering to recommend books to potential customers based on the 

preferences and recommendations of other customers who have similar interests or 

purchasing histories. 

Annotations in free-text or predefined formats are also incorporated in systems such as 

AntWorld (Kantor, Boros et al., 2000), Annotate! (Ginsburg, 1998), and CIRE (Roraano, 
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Roussiiiov et al., 1999) to facilitate collaboration among users. In collaborative filtering 

systems, a major issue is the users' willingness (or unwillingness) to share information. It 

has been suggested that Lotus Notes was not well utilized because users had little or no 

incentive to share information (Orlikowski, 1992). This situation becomes less 

problematic for Web searching, which consists mostly of voluntary contributions 

(Romano, Roussinov et al., 1999). Web users also appear to be more willing to contribute 

in exchange of piide Mid popularity. Lastly, it should be noted that many systems attempt 

to minimize user effort by capturing user profiles/patterns automatically (Amistrong, 

Freitag et al., 1995; Starr, Ackerman et al, 1996). 

3.2 Research Questions 

As discussed earlier, information monitoring and infomiation sharing are critical to 

criminal investigation and analysis. Although these topics have been widely studied in 

other areas such as Web applications/computing, they have not been adequately applied 

to addressing the xmique problems in law enforcement, where research questions of 

interest include: 

» Can infomiation monitoring and sharing techniques be effectively applied to existing 

law enforcement infomiation systems? 

«• Can an electronic system alleviate existing infomiation monitoring and sharing 

problems in the law enforcement domain? 



47 

® How will such a system affect law enforcement personnel in their crime analysis and 

investigative work? Can the system improve the etlectiveness and efficiency of curont 

criminal investigation practices? 

Attempting to answer these questions, this research proposed a modular, personal-agent-

oriented architecture to support information monitoring Jind collaboration in law 

enforcement. Based on such an architecture, a prototype system called the COPLINK 

Agent was developed on top of the COPLINK Connect/Detect system discussed 

previously. 

3.3 COPLINK. Agent Overview 
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That architecture is shown in Figure 12. It consists of a Web-based user interface and 

three functional modules: the Searching and Monitoring Module, the Collaboration 

Module, atrd the Alerting Module. The Searching and Monitoring Module is responsible 

for retrieving records from the agency's database, keeping a list of monitoring tasks for 

each user, and performing its tasks periodically., based on the user's preferences. The 

Collaboration Module facilitates the sharing of infomiation among different users. The 

Alerting Module is responsible for keeping track of the messages for each user and 

delivering these messages tlirough different communications channels. The 

Personalization Module keeps track of each user's search history and allows the user to 

customize various system settings. The functionalities of each module are described in 

detail in the following sections. 

3.3.1 Searching and Monitoring Module 

The Searching and Monitoring Module accepts search queries from users and forwards 

them to the corresponding data sources. In addition to the COPLINK database for TPD, 

the data used in COPLfNK Connect, the Searching and M'.omtoring Module connects to 

three additional data sources: the Computer Aided Dispatch (CAD) database used at TPD, 

the Motor Vehicle Division (MVD) database in the State of Arizona, and the Tucson City 

Court (TCC) Web-based search engine. These databases provide additional person, 

location and vehicle information that are not ciurently available in the ro.ain COPLINK 

Coimect/Detect database. 
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In addition, this module also allows users to set up monitoring tasks for the available data 

sources. For instance, if a user wants to monitor all four data sources for a particular 

query, the monitoring task will be stored in the user profile database and the data sources 

automatically will be monitored for changes. Mechanisms used to monitor the data 

sources varied in accordtmce with the differences in their natures. The COPLINK 

database, to which the proposed system has full access, is monitored by adding triggers 

directly to the database. For external databases, such as CAD and the MVD, the 

Searching and Monitoring Module sends periodic queries. .For TCC, which is accessed by 

a Web-based search form, the system periodically sends HTTP request to query the 

search engine. When all relevant records have been updated or inserted into the databases, 

the system sends an alert message to the user through the Alerting Module. To facilitate 

the management of user requests, the searching and monitoring sessions are also stored in 

the user profile database. Every time a user logs on the system, he/she can retrieve 

previous searches and monitor histories from the user profile database. The user can then 

review those previous search sessions and edit the settings of existing monitoring tasks. 

3.3.2 Collaboration Module 

To facilitate collaboration among law enforcement persoimel, a collaborative filtering 

module in COPLINK Agent was developed. While traditional collaborative filtering 

relies reviewing on documents read, e.g., (Konstan, Miller et aL, 1997), or items 

purchased by users (e.g., Amazon.com), COPLINK Agent makes use of users' search 

actions and search histories. The rationale behind this design is that it is highly probable 



two users who search for the sjune infonnation in, criminal databases have similar 

infomatioB needs an,d that may possibly be working related cases. By storing aid 

analyzing user search histories, the Collaboration M^odule facilitates collaboration in two 

ways. First, a user performing a search can have tlie Collaboration Module instantly 

identify other users who previously have performed a similar seai-ch. For example, a 

detective running a search on a particular suspect can also view all the other users who 

have searched for the same infomiation about this particular suspect. Second, the user 

also can specify whether he/she wants to be notified when other users perform a similar 

search in the future. When the notifying condition is met, the Collaboration Module will 

notify both users through tlie Alerting Module. The users can then contact each other to 

determine whether they have ajiy information to share. CuiTently, COPLINK Agent 

considers two searches to be similar only if the search query terms match exactly. Other 

fuzzy-based matching algorithms can easily be added to the system and will be 

implemented in future research. 

In the initial user requirement study with TPD, detectives and crime analysts stated the 

great importance of protecting the confidentiality of police personnel and the cases on 

which they are working (M. Chau, Atabakhsh et al, 2001). Vvlhile it sometimes is safe 

and possibly beneficial to share a user's search history, users in other cases have to keep 

their search histories completely confidential (e.g., cases that involve under-cover or 

internal investigations). It is also important that a system not send an overwhelming 

number of alert messages to its users, which could create yet another infomiation 



overload problem. To cater to the different levels of confidentiality requirements and 

information needs, the Collaboration Module allows user to specify the confidentiality 

level and the alerting level of each search. 

3.3.3 Alerting Module 

The Alerting M^odule manages all the alert messages that should be sent to a user. 

Whenever a user sets up a task in the Seiirehing and M^onitoring M^odule or the 

Collaboration Module that may result in fiiture alerting messages, the user can specity 

how he/she wants to be notified. When an alerting condition is satisfied, the Alerting 

Module will receive the alerting messages from the collaboration and search modules. 

The messages will tlien be saved in the database and delivered to the user via the 

communications channel specified. Currently, messages can be sent to a user instajitly 

through e-mail, pager, and mobile phone. If the user is currently logged on the system, 

the message also can be presented tlu^ough the COPLINK Agent user interface. 

Otherwise, the user can see the message the next time he/she logs back on the system. 

3.4 Implementation of COPLINK Agent 

A research prototype of COPLINK Agent was implemented, embodying the principles 

and design considerations discussed in the previous section. COPLINK Agent is the third 

module of the COPLINK system. The other two main modules are COPLINK Connect, 

which allows diverse police departments to share data seamlessly though an easy-to-use 

interface that integrates different data sources including legacy record management 
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systems, and COPLINK Detect, which uses advanced data mining and clustering 

techniques to help uncover various types of criminal associations that exist in police 

databases. COPLINK Agent leverages COPLINK Connect and Detect for access to crime 

data and associations needed for various types of case matching discussed in the previous 

section. 

Consistent with the architecture of COPLINK Connect and Detect, COPLINK Agent was 

implemented as a Web-based distributed database access and collaboration system. The 

main development platfom was based on the standard three-tier Web architecture; 

JavaServer Pages/HTML/JavaScript for the front end, Java Beans for middleware and 

business logic implementation, and Relational database for data storage. Database 

monitoring and maintenance functions in COPLINK Agent were implemented using 

database triggers in Oracle DBMS. Any database changes of interest, such as insert, 

update, delete operations, will fire the associated trigger which in turn will proactively 

execute the required workflows. The data repository used by COPLINK Agent has a total 

of 1.5 million police records. In terms of database schema, this data repository contains 

217 tables and over 1,000 attributes. The following section briefly presents a sample user 

interaction scenario that the prototype developed. 

3.5 Sample User Sessioo.s with COPLINK Agetit 

In this section, a usage scenario highlights the various monitoring and collaboration 

functions of COPLINK Agent. 
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3.5.1 Searching and Collaborating 

If a user wants to perform a search for a peirson, he/she can click on the tab "Perform 

New Search." Currently, four types of searches are implemented, namely 

"Person/Organization Search," "Vehicle Search," "Location Search," and "Incident 

Search." Each search form has a similar layout and its own specific search fields. Person 

search is used in the example. After the user clicks on "Person Search," the 

coiTCsponding search forai will be shown (see Figure 13). The search form shown in 

Figure 13 is divided into the five input areas. The following shows how the user goes 

through each area and inputs the necessary information. 

1) Database Selection: This allows the user to select the data sources to be seai*ched. hi 

the example shown in the screenshot, the TPD database is chosen by the user as the 

information source. 

2) Search Fields; The user can then enter the searching criteria. The user wants to search 

for the records of a person named "Jason Sejkora," so the user enters "Jason" in the first 

name field and "Sejkora" in the last name field. 

3) Collaboration Settings; The user can set the desired level of collaboration. In the upper 

portion, the user can choose the "Notification Level" of the search. The user can choose 

to be notified when anyone perfomis the same search, when anyone in the specified unit 

performs the same seai'ch, or can decide not to be notified at ail. In, the lower part of the 

same interface, the user can choose the "Confidentiality Level" of the search. The user 
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can choose to make the search visible to all other users, only users in the same unit, or 

nobody at all. hi this example, the user chose to be notified if any other user performed, 

the same search. 

4) Alerting Methods; This allows the user to specify how he/she wants to be notified if 

other users perform the same search. Multiple methods can be specified. The user can 

also decide whether to receive notification through entail, ceUular phone messages, or 

Web messages. 
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Figure 13; Person Search and Monitoring Screen for COP LINK Agent 
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5) Notes; The user can enter in this area some personal notes that are relevant to the 

search. The notes will be displayed in alert messages. 

After specifying all the inlbmiation, the user can perfonn a search by clicking the 

"Search" button at the bottom of the search forni. The seiii'ch query then will be 

forwarded to the specified database(s) and the search results displayed to the user. 

When the number of search results is large, the user can click on the heading of any 

column to sort the records based on the values of that column. Alternatively, before 

performing the search, the user can also click on the "List" button to see whether any 

other user has previously perfonned the same search. This is called the 'Tnstant 

Collaboration" function, which allows the user to quickly consult with other officers 

instantly to see whether there is any forther information about the person being searched. 

When the user clicks on the "List" button, a screen will be displayed to show all the users 

who have performed the same search in the past. The user can then click on the name of 

any of these users to retri eve contact information and make direct contact. 

3.5.2 Information Monitoring 

At the seai:ch result screen, the user can choose to add monitoring to the search results. 

The user can choose to monitor either changes to the existing records shown in the search 

results, to monitor any future additions to the database that match the original search 

criteria, or to monitor both types of changes. 
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Figure 14; Managing Searching and Monitoring Tasks 

In this example, the user chose to perform, both types of monitoring. As with the 

collaboration function, the user also could specify how he/she wanted to be notified when 

a change in the database that matches witti the monitoring task. After the alerting method 

had been set, the user could select the "Add Monitor Tasks" option and a confirmation 

message would have been displayed. 
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3.5.3 Managing Search Sessions 

When the user later logs onto the system, he/she can retrieve all previous search sessions 

by choosing the "Manage Prior Searches" tab on the left-hand side of the menu. Ail the 

previous search sessions by the user will be displayed (see Figure 14) and the user can 

choose to review them, or to modify the tnonitoring settings of each session. For cases 

that have been solved, the user can delete search sessions and raomtoring tasks from, 

his/her profile so as not to be alerted about future changes in the database. 

3.6 User Evaluation 

With the support of the Tucson Police Department (TFD), the effectiveness of COPLINK 

Agent was assessed through a usability study. Details of the evaluation design and 

analysis follow. 

3.6.1 Methodology 

The chief methodology for evaluating the COPLINK Agent system was a case study 

incorporating stmctured interviews, usability surveys, and archival records analysis (e.g., 

a summary of user-added monitoring tasks and of the alerts produced by the system). To 

select usability evaluation techniques, this study first identified two usability goals and 

the three dimensions of usability, and then proceeded to developed the usability metrics 

suggested by Dix, Finley et al (1998), which include the specific measures and 

techniques, used as shown in Table 1. The structured interviews for pilot users were 

guided by the COPLINK Agent system log files, which included the Hsts of monitoring 



58 

profiles that the pilot users had added into the system as well as the alerts that users had 

received after matches were found. The subjective measure of user satisfaction was 

evaluated using a standard usability survey instrument. User comments on database 

monitoring and collaboration functions were also collected, along with suggestions for 

interface and functionality improvements. Lastly, qualitative data obtained from 

interview sessions was triangulated with the quantitative i-esults from the alert-log ratings 

and usability sui-veys. 

Usability 
Objective 

Effectiveness 
Measures 

Efficiency 
Measures 

Satisfaction Measures 

Suitability 
for 
Investigative 
Tasks 

Percentage of 
Alerts deemed 
Useful (Archival 
Data + 
Interview) 

Time required to 
create a new 
monitoring 
profile 
(Interview) 

Rating scales for overall 
usability (Survey) 

Leamability 
Percentage of 
functions learned 
(Survey) 

Time to leam 
criteria 
(Interview) 

Rating scales for ease of 
learning (Survey) 

Table 1: Usability metrics for COPLINK Agent 

3.6.2 Participants 

Fifteen detectives from TPD's Criminal Investigation Division (GIB) were recnuted to 

evaluate the COPLINK Agent prototype. The were users who had had extensive prior 

experience in using the COPLINK Connect/Detect systems. The participant profile is 

shown in Table 2; 
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Job Classification Sergeants 7%, Detectives 80%, Crime Analysts 13% 

Police Units Gang 34%, Fraud 20%, Theft 13 % 
Robbery 13%), Sex Offense 20% 

Gender Female: 27%, Male 73% 

Table 2; Participant profile of COPLINK agent study 

3.6.3 Data Collection Method and Process 

Participants who received alerts were given, listings of the alerts and were asked to rate 

the usefulness of each alert. Based on the alert ratings and a list of monitoring tasks, each 

user was asked to provide a subjective rating of the alerts received, along with otlier 

relevant contextual information including: the nature/type of the case, the search 

parameters in which the user was interested (Last name, First name, Day of Birth, Race, 

and Sex, ...etc.), the reasons for adding a monitoring profile, the usefulness of the alert 

messages received by the users (if any), and whether any follow-up was done by the user 

for a particular alert. 

Participants were also asked to rate the effectiveness and efficiency of database 

monitoring and collaboration functions, as well as desired new functionalities. 

Suggestions for improving current the iimctions and interface were also collected. To 

gauge subjective user satisfaction, this study employed the QUIS instrument as reported 

by Chin et al (1988). In addition to typical QUIS measurement scales, sections that 

pur|5orted to gauge the effectiveness and efficiency of the monitoring and collaboration 

functions were added. QUIS was chosen because it provides specific ratings on two 



speci:fi,c types of system quality information that interested us: (1) overall reactions; and 

(2) four specific interface factors: screen layout and sequence, temiinology and system 

infomiation, learning factors, and system capabilities 

3.7 Study Results 

Effectiveness and efficiency of COPLINK Agent; During the tluee-moiith testing period, 

a user, on average, received 5.5 alerts per month. Out of those, approximately 32% were 

rated equal to or above "Somewhat Useful" on the study's scales. A user's subjective 

ratings of alerts also averaged 5.5 on a 7-point scale (with 7 being the most useful), 

suggesting relatively high user satisfaction. The most typical reasons given for adding 

monitoring tasks included: 1) person monitoring; monitoring a suspect, a witness, or an 

infomiant, or someone who is on parole; 2) address monitoring: monitoring the exact 

address or the address of the apartment complex of a suspect; 3) license plate monitoring: 

monitoring a specific car carrying a license plate number of interest to the detectives. As 

for the monitoring and collaboration functions, users were generally pleased with the 

system's capabilities for assisting criminal investigations. One user commented, 

"Although I have it 'watching' for only 2 names, the information I have received back 

was instrumental in making at least 2 felony cases that will be prosecuted on the federal 

level" Another user commented, "Investigating gangs requires extensive use of 

networking and sharing of information. I find this option valuable." 
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In terras of overall effectiveness, COPLINK Agent garnered positive feedback and a 

recent success story; A, crime analyst involved in our evaluation study had previously 

added a monitoring task for a particular fraud suspect in our system. One day she 

received an alert about her suspect UvSing counterfeit money in a local convenience store. 

She was able to follow up with the case and obtained the video tape from the store's 

surveillance camera and the alert subsequently led to two federal felony charges for the 

criminal. Had the crime analyst not received the COPLINK Agent alert in a timely 

manner, she would have had to wait for several weeks to see the case report. By that time, 

the critical video tape might have been destroyed as the convenience store only keeps 

video tapes for 30 days. As for efficiency, most users of COPLINK Agent system were 

able to finish adding a new monitoring profile within 2-5 minutes. 

User Satisfaction of COPLINK Agent scores for short-fomi of the QUIS instrument 

averaged 5.5 on a 7-point Likert scale (7: most useful) for 27 items. The survey 

questionnaire is presented in Appendix A. After conducting a QUIS Profile Analysis 

(based on the guidelines provided by http://lap.urad.edu/quis/publications/QuanQuis.html) 

as shown in Appendix B, the weaknesses of COPLINK Agent included: lack of help 

messages, difficulty of use by inexperienced users, and obscure user preference settings. 

The strengths of COPLINK Agent included: good investigative power, easy-to-read 

layout, potential for collaborative information sharing, CAD Integration, as well as high 

intention to use. The feedback on user satisfection was summarized to create a Mst of 

http://lap.urad.edu/quis/publications/QuanQuis.html
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system enhancements, which were fomially addressed during the subsequent phase of 

COPLINK Agent development. 

3.8 Study Implications 

In this section, lessons learned from the field study of COPUNK Agent in TPD's 

criminal investigative units were discussed. First, in order to harness the full potential of 

COPLINK Agent's advanced information monitoring/filtering functionalities, the 

databases monitored by COPLINK Agent need to be checked on a near real-time basis. 

Although TPD database records are examined once per day by our system, most pilot 

users expressed an interest in significantly increasing the frequency of database 

monitoring, e.g., allowing the system to check for new updates every 10 minutes or at 

least every hour. Some user comments in this area included: "The only other 

improvement I could ask for would be for it query a couple times a day as opposed to 

once every 24 hours," Another user stated, "Detective could have been dispatched 

immediately, if notification had been in real time." 

Second, the system under evaluation appe^ired to be quite effective in connecting people, 

an essential functional aspect of the knowledge management frame-work proposed by 

O'Leary (1998). In our case, the alerts provided by COPLINK Agent facilitated inter-unit 

information and knowledge sharing (Hansen, 2002) by creating a short and direct 

network path from detectives to field officers who had direct access to important 

knowledge concerning the cases under investigation. A TPD detective commented on the 



63 

alert messages' usefulness, "COPLINK Agent is allowing us to respond to incidents we 

know are important that tlie field units perhaps don't realize in a timely manner." Most 

subjects shared this assessment. As noted by another offieer, "COPLINK Agent is good 

because so many times we complain that we don't get in-formation from the field. This 

way 1 know who ran (a query in our database on) someone and can inquire as to why." 

3.9 Conclusion and Discussions 

hi this chapter, the design, implementation, and evaluation of a prototype system for 

inlbnnation monitoring and sharing in the law enforcement domain were presented. The 

system, called COPLINK Agent, is b^ised on an agent system architecture designed to 

provide automatic information fdtering functionalities and to facilitate knowledge sharing 

between police personnel. Through the advanced information monitoring and sharing 

fimctions provided by the searching, collaboration and alerting modules, COPLINK 

Agent can help alleviate the information overload problem faced by many police officers 

and detectives in performing criminal investigations. 

COPLINK Agent has also been shown to be an effective tool for improving the 

effectiveness and efficiency of cri,minal investigations in areas such as gang, theft, and 

iraud cases. Given the encouraging results from, the user study, TPD plans to incorporate 

the functionalities of the COPLINK Agent system into the next official release version of 

the COPLINK system. Afteiwards, a larger scale testing will be performed to study how 

the number of users affects the usability of the system. Additionallyj, continued 
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development improving each individual component of the COPLINK Agent system is 

undei-vvay. Specifically, the new focus aims to support more alerting methods, as well 

incorporating several load-balancing and task scheduling algorithms in the monitoring 

module such that monitoring can be scheduled to avoid overloading a particular database. 

Load balancing techniques will gradually become more important as the number of users 

increases. Enhancing the collaboration module by adding fuzzy match techniques is also 

planned. Lastly, there still exists a need for applying various data mining techniques on 

the user profile database, in order to group similar users together and to analyze their 

search patterns. 
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CHAPTER 4. 

OFFICERS' ACCEPTANCE OF COPLINK TECHNOLOGY: A SURVEY 

STODY 

The :fast-g:rowing deployment of infomiatioix technology in digital government has made 

user technology acceptance an increasingly important component of the public sector. 

The continued quest for a better understanding of key acceptance drivers has major 

implications for orgaiizational technology management and systems design. 

Using the Technology Acceptance Model as a generic framework, the study reported in 

this chapter developed and empirically tested use of a factor model to explain or predict 

the teclinology acceptance decision-making of law enforcement officers. This evaluation 

focused on COPLINK, an integrated infonnati on/knowledge management system which 

offers enhanced support to individual officers' crime monitoring and investigation 

activities. Analysis of responses from more than 280 police officers showed the proposed 

model to have provided a reasonably good fit with the data collected and exhibited 

satisfactory explanatory power for individual officers' technology acceptance. Several 

key acceptance drivers were identified, together with their respective effect magnitudes 

and influence patterns. Findings from, this study have important research and 

management implications. 
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4.1 Introduction 

User acceptance of infonnation technology b.as received considerable attention in 

previous Information Systems (IS) research; e.g., (Adams, Nelson et al., 1992; Dishaw & 

Strong, 1999; M. Igbaria & Livari, 1995; Magid Igbaria, Zinatelli et al, 1997; Legris, 

Inghani et al, 2003; M^oon & Kim, 2001; Moore & Benbasat, 1991; Segars & Grover, 

1993). While technical advances continue accelerating and organizations keep rapidly 

investing in information technology, user acceptance has become increavsingly pivotal to 

harnessing the expanding technology's power (Keen, 1991), especially through the seaixh 

for better understanding of key acceptance drivers and their implications for 

organizational technology management and systems design. 

Several theories and models have been put forth and examined empirically, including the 

Theory of Reasoned Action (TRA) (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975), 

the Theory of Planned Behavior (TPB) (Ajzen, 1991), and the Technology Acceptance 

Model (TAM) (F. Davis, 1986; F. D. Davis, 1989; F. D. Davis, Bagozzi et al, 1989). A 

literature review suggested that most prior studies focused on user acceptance in business 

contexts. At the same time, technology deployment has been adopted in an expanding 

array of other sectors, e.g., as suggested by Hu, Chau et al (1999), making the 

examination of user acceptance in non-business contexts increasingly impoitant. A good 

case in point is government, where information technology has become an integral to the 

delivery of sendees to citizens and communities, as well as to the coordination and 

collaboration between or among agencies of different levels. 
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Law enforcement's crime-fighting capability has profound effects on personal safety, 

social stability, economic vitality and homeland security. It is an intelligence business in 

which police officers and detectives often require extensive infomiation/knowledge 

majiagement support. For example, monitoring of an organized gang ring or investigation 

of a criminal activity calls for timely access to relevant and accurate data/intbnnation 

(conceivably from multiple sources), presented in an integrated and succinct manner. Its 

service mission and stringent information/knowledge support requirements make law 

enforcement a crucial government executive branch that is inherently relevant and 

appealing to IS researchers and practitioners, although a review of previous IS research 

suggests there has been very limited discussion of user technology acceptance in law 

enforcement settings. 

This study examined individual police officers' acceptance of COPLINK, a criminal 

information/knowledge management system specifically designed to improve the crime 

fighting and prevention activities of law enforcement agencies and their persomel. Using 

TAM and TPM as theoretical foimdations, this study proposed a model for explaining 

individual officers' acceptance decision-making, taking into account several important 

characteristics pertinent to the targeted technology, user population, and organizational 

implementation context. This research model was empirically tested using a survey study 

that involved more than 280 police officers. 

Based on analysis of the data collected from the study agency, the proposed model 

showed a reasonably good fit with the responses of participating officers and exhibited 
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satisfactory power for explaining their technology acceptance. Several key acceptance 

drivers were identified, together with their respective effect magnitudes and influence 

patterns. 

From a research perspective, the study responds to the need for examining user 

technology acceptance in law enforcement and highlights the applicability of a grounded 

theory approach to developing a factor (variant) model specific to a user acceptance 

scenario, a promising direction for extending an established general theoretical model. 

This approach allows managers and technology professionals to conceptualize key 

drivers from a categorical perspective and, at the same time, supports testing driver 

effects on user acceptance. Specifically, this study illustrated the use of TAM and TPB as 

a grounded theory for developing a detailed model specillc to police officers' acceptance 

of COPLINK technology. Our findings have several implications for organizational 

technology management and systems design which are also discussed. 

4.2 Literature Review and Research Motivation 

In this study, technology acceptance broadly refers to an individual's psychological state 

with regard to his or her voluntary use of a technology (Gattiker, 1984). A review of 

previous research suggested it would be appropriate to take a cognitive/'behavioral 

approach anchoj*ed in individual acceptance analysis using behavioral intention. 

Accepting the premise that an individua! is conscious of his or her decision on whether or 

not to accept a technology lead to the conclusion that an observed acceptance decision 
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can be sufficiently explained or predicted by underlying behavioral intention. The 

challenge for researchers and managers is to identify the key iactors shaping or 

influencing an individual's behavioral intention and to explore their implications for 

organizational technology management and systems design. 

Several theories or models have been proposed and empirically tested in various user 

acceptance scenaiios. According to the Theory of Reasoned Actions (TRA), an 

individual's acceptance of a technology can be explained by his or her behavioral 

intention, which is jointly detennined by attitudinal beliefs and (perceived) subjective 

norm. The Theory of Planned Behavior (TPB) extends TRA by incorporating an 

additional construct (i.e., perceived behavioral control) to account for situations in which 

individuals lack the capabihty or resources necessary for perlbrming the behavior under 

examination. In addition, Rogers (1983) proposed Diffusion of Innovation (DOI), stating 

that the diffusion of an innovation (including a technology) among indi viduals within an 

organizational/social system greatly depends on such technology-related attributes as 

relative advantages, complexity, compatibihty, testability and demonstrability. These 

theories share a common root in social psychology and are intrinsically general, not 

specifically formulated to explain technology acceptance decision-making for an 

individual. 

On the other hand, the Technology Acceptance Model (TAM) is the adaptation of TRA 

and was specially designed to analyze an individual's technology acceptance across 

different technologies, user populations, and organization implementation contexts. 
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According to TAM, an individual's decision to accept or not to accept a technology can 

be explained by his or her underlying intention, which is jointly shaped and influenced by 

perception of the technology's usefulness and ease of use. Judged by its frequent use and 

citations in published studies, TAM has become a predominant model for user 

technology acceptance. However, in spite of its popularity and empirical support, TAM 

has been criticized for its parsimony (P.Y.K. Chau, 1996; V. Venkatesh & Davis, 1996). 

As Mathieson (1991) commented, "TAM is predictive, but its generality does not 

generate enough of the information that is needed for creating and promoting user 

acceptance of new systems." Venkatesh and Davis (2000) also singled out a need for a 

better understanding of key acceptance determinants that would allow an adopting 

organization to design and implement adequate management interventions to foster user 

acceptance of a new information system. 

Efforts to address this parsimony constraint have been observed, most often by a more 

precise conceptualization of a specific user acceptance phenomenon, which often leads to 

a model of increasing specificity. Venkatesh and Davis (2000) extended TAM by 

including key antecedents of perceived usefulness, and Venkatesh (2000) similarly 

incorporated importait determinants of perceived ease of use in TAM by focusing on 

factors of integrating control, intrinsic motivation, and emotion consideration. Anchoring 

at key individual differences and system characteristics, Hong et al. (2002) extended 

TAM' to develop and empirically test a model for user acceptance of digital library. 

Extensions to TAM also have proceeded by including complementary constructs from 



7! 

other theories. For instance, Hu, Chau, et al. (1999) integrated key constructs Ixom TAM, 

TPB and other related theories to propose and empirically test a model for explaining 

individual physicians' acceptance of telemedicine technology. 

A review of relevant prior studies suggested a frequent focus on retaining perceived 

usefufness and perceived ease of use to mediate the effects of additional constructs 

incoiporated in an extended model. Logically, a generic or parsimonious model (such as 

TAM) also can be used as a grounded theory for developing a detailed niodel .specific to a 

targeted user-acceptance scenario, M this connection, TAM offers an effective lens for 

conceptualizing targeted user acceptance. 

Collectively, findings from prior research suggested the importance of key characteristics 

pertinent to the targeted technology, the user group, and an organization's 

implementation context (P. Y. K. Chau & Hu, 2002; Goodhue & Tliompson, 1995; 

Thompson, Higgins et al., 1994; Tomatzky & Klein, 1982). The proposed model 

development used TAM therefore as a grounded theory and focused on key 

characteristics pertaining to COPLINK technology, the targeted police officers, and the 

law enforcement context. This study empirically tested the model using the responses 

collected from, more than 280 officers from a police department of a medium-sized city 

located in the southwestern United States of America. 
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4,3 Researcli Model and Hypotheses 
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Figure 15: COPLINK Acceptance Study Research Model 

As shown in Figure 15, our research model suggests that an officer's decision to accept or 

not to accept an IS! technology can be jointly explained by important characteristics 

pertaining to the teclmological, individual, and organizational contexts. 

Central to the technological context are perceived usefulness, perceived ease of use, and 

efficiency gain. In this study, perceived usefiilness is defined as the extent to which an 

officer considered COPLINK to be useful, whereas perceived ease of use refers to the 

degree to which an officer considered his or her use of COPLINK to be free of effort 

(Davis, 1989). Consistent with the propositions of TAM., our model suggested that 
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perceived usefulness and perceived ease of use jointly determine attitude, and that 

perceived ease of use has a direct positive effect on perceived usefulness. All other 

factors being equal, an officer is more likely to consider COPLINK technology to be 

useful when it is easy to use. Efticiency gain is also an importa.nt determinant of the 

technological context, referring to the degree to which an officer perceives that his or her 

task perfonuance efficiency would be improved through the use of COPLINK. Law 

enforcement officers constantly compete against time and, in most cases, must respond to 

crime-investigation challenges in a timely maimer. Results from previous focus-group 

discussions and interviews with targeted officers had consistently pointed to the 

importance of a technology's contributions to an efficiency gain for individual officers' 

task perfomiance. Accordingly, this study tested the following hypotheses. 

HI: The usefulness of COPLINK as perceived by an officer has a positive 

effect on his or her attitude toward the technology. 

H2: The usefulness of COPLINK as perceived by an officer has a positive 

effect on his or her intention to accept the technology. 

H3: The ease of use of COPLlTslK as perceived by an officer has a positive 

effect on his or her attitude toward the technology. 

H4: The ease of use of COPLINK as perceived by an officer has a positive 

effect on his or her perception of the technology's usefulness. 



74 

'H5: An officer's perceived efficiency gain through tlie use of (30PLINK has a 

positive effect on his or her perception of the technology's usefuhiess. 

Attitude is critical to the individual context in law enforcement and in this study refers to 

an individual officer's positive or negative attitudinal beliefs about the use ofCOPliNK 

technology (Fishbein & Ajzen., 1975; Taylor & Todd, 1995). Through previous system 

demonstrations and recently completed baseline training required by administrators, our 

targeted officers had developed personal assessment!? of and attitudinal beliefs about 

COPLINK. According to both TAM and TPB, individuals embracing a positive attitude 

toward a technology are more likely to accept the technology than those showing a non-

positive attitude. Venkatesh & Davis (1996) and others (F. D, Davis, Bagozzi et al., 1989) 

have questioned the effectiveness of attitude in mediating the impact of perceived 

usefulness and perceived ease of use on behavioral intention and therefore suggested its 

removal from TAM or its extensions. This study retains attitude in the model partially 

because of the considerable autonomy of individual officers in their crime investigation 

and analysis activities, including technology choice and acceptance. Thus, the following 

hypothesis was tested. 

H6: An officer's attitude towards COPLINK has a positive effect on his or her 

intention to accept the teclinology. 

Subjective nonn and availability are key detenninants of the organizational 

(implementation) context. In this study, subject nomi refers to an offi.cer's assessment or 
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perception of significant referents' desires or opinions regarding his or her acceptance of 

COPLINK (Fishbein & Ajzen, 1975; Taylor & Todd, 1995). By and large, the 

organizational context includes the conimimication of COPLINK assessments by 

administrators and individual officers in an adopting agency and therefore encompasses 

the management context discussed by Igbaria et al. (1995). The model of this study posits 

that subjective norm has a direct positive effect on both perceived uselulness and 

behavioral intention. Within the social system typical of a law enforcement agency, 

individual officers' behaviors, to varying degrees can be affected by significant referents' 

opinions or suggestions. As a result, an officer is likely to consider COPLINK to be 

useful and exhibits a strong intention for its acceptance when his or her significant 

referents are in favor of the technology. In general, officers appear to show a relatively 

strong psychological attachment to their agency and the social system within it. They are 

therefore likely to develop and exhibit a close bond with colleagues and administrative 

commanders. The psychological attachment described and personal bonding may be 

partially attributable to such factors as the non-profit nature of law enforcement agencies, 

great dependence of officers on their colleagues and partners' collaboration or assistance 

for task completion, less direct peer competition for resources than in business 

organizations, personal commitment to social justice or public service, relatively long-

terai career pursuit, and the sense of cominumty common to many police agencies. 

Therefore, this research tested the following hypotheses. 
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H7: An officer is likely to perceive COPUNK to be useful when his or l\cr 

significant referents are in favor of technology acceptance. 

H8; An officer is likely to accept COPLINK when his or her significant 

referents are in favor of technology acceptance. 

Availability is also essential to the organizational context and, in this study, refers to an 

officer's perception of the availability of the computing equipment necessary for 

accessing and using COPLINK technology. Availability is a fundamental aspect of 

perceived behavioral control (from TPB). As discussed by Ajzen (1985; Ajzen, 1991), 

perceived behavioral control embraces internal (e.g., self-efficacy) and external 

conditions, e.g., perceived resources suggested by Mathieson et al. (2001). In their 

comparative analysis of competing models, Taylor and Todd (1995) explicitly separated 

the internal and external aspects of perceived control behefs. Venkatesh (2000) also 

pointed out the importance of availability of resources and opportunities to user 

technology acceptance. Availability of the computing equipment necessary for accessing 

and using COPLINK has been identified to be of common concern to officers, especially 

those great in need of remote information and knowledge support on a routine basis. 

Results from previous focus-group discussions and intei*views with a few targeted 

officers consistently highlighted conceras related to equipment availability. All other 

factors being equal, the greater the availability as perceived by an officer, the higlier the 

likelihood of his or her acceptance of COPLINK technology. Hence, this study tested the 

following hypothesis. 
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H;9; Availability of the computing equipment necessary for accessing and 

using (X)PLfNK has a positive, effect on an oftlcer's intention to accept the 

technology. 

This study used the Structural Equation Modeling (SEM) approach to testing the 

proposed model and its associated hyi^otheses. Rooted in multi-equation modeling and 

principles of measurement, SEM is a multivariate statistical technique that combines 

aspects of multiple regression and factor analysis to estimate a set of inter-related 

dependence relationships simultaneously (Hair, Anderson et al., 1995). Typically, SEM 

encompasses an entire family of models that include covariance stmcture analysis, latent 

variable analysis and confirmatory factor analysis. It has emerged as a popular integrated 

tool in social sciences and management research; e.g., (Blalock, 1985; Fornell & Larker, 

1981; Goldberger & Duncan, 1973) and (Bagozzi & Yi, 1989). Our model embraced a 

theoretical foundation and included particular hypotheses, thus making the choice of the 

SEM approach appropriate. Specifically, this study tested the model in its entirety and 

examined the individual causal paths specified. 

4.4 Research Design and Data Collection 

4.4.1 Dependent Variable 

Congruent with the working delinition, this study used behavioral intention to measure 

user acceptance, a theoretically justifiable and empirically supported choice (Karahanna, 

Straub et a!., 1999; Mathieson, 1991; Sheppard, Hartwick et al, 1988; V. Veokatesh & 
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Morris, 2000), In our case, use of behavioral intention to measure user acceptance was 

practically appealing because the targeted officers had just completed tiie baseline 

training and had not yet established substantial IT usage. From a management perspective, 

examining user acceptance using intention at this particular time (i.e., shortly after the 

baseline user training) was desirable because knowing key acceptance drivers and their 

impact magnitudes and patterns would allow administrators and technology professionals 

to work together to design and implement effective interventions to foster acceptance 

among individual officers. 

4.4.2 Study Participants 

The model testing phase involved officers who had been identified by administrators in 

the study agency as targeted users of COPLINK technology. Essential to our subject 

selection was a candidate's having completed the required baseline training for using 

COPLINK. As a group, our subjects had had no previous experience using COPLINK 

before the training. 

4.4.3 Instrument Development 

Multiple techniques were used in the instrument development phase. First, candidate 

items were identified from relevant previous research. The researcher then verified and 

augmented these items using results from prior focus-group discussions and inter\'iews 

with a few targeted officers. Three officers from the study agency voluntarily assessed 

the validity of the resulting question items at face value. Based on their feedback, several 
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minor changes were made to tailor the instrument to the tJirgeted law eniorcement context. 

All questionnaire items (shown in Table 3) were measured using a seven-point Likert-

vScale, ranging from "strongly agree" to "strongly disagree." To reduce potential ceiling or 

floor effects that might induce monotonous responses from subjects, half of the questions 

were negated and the sequence of the questions was randomized. 

4.4.4 Instrument Validation 

Following the discussion by Straub (1989), this study re-examined the instrument's 

reliability and convergent/discriniinant validity, though most of the question items were 

drawn from previously validated measurements (F. D. Davis, 1989; Taylor & Todd, 1995; 

V. Venkatesh & Davis, 1996). A total of 42 police officers of varying ranks and home 

divisions in the study agency voluntarily took part in the pretest. These officers had 

completed baseline training but had not been involved in the development of COPLINK 

technology or our suivey instrument. Using their responses, this research first assessed 

the instrument's reliability by examining the Cronbach's alpha value of each construct 

specified by our model. 
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Perceived Usefulness (PU): (V. Venkatesh & Davis, 1996) 

PlJ-i Using COPLINK would improve iny job performance. 
PU-2 Using COPLINK in my job would increase my productivity. 
PU-3 Using COPLllSlK would enhance my effectiveness at work. 
PlJ-4 Overall, I find COPIJNK. to be use&l in my job. 

Perceived Ease of Use (PEOU): (V. Venkatesh & Davis, 1996) 

PEOU-1 My interaction witli COPLINK is clear and understandable. 
PEOU-2 Interacting with COPLINK does not require a lot of mental effort. 
PEOU-3 Overall, I find COPLINK easy to use. 
PEOU-4 I find it easy to get COPt^INK to do what I want it to do. 

Attitude (ATT): (Taylor & Todd, 1995) 

ATT-1 Overall, it is a good idea to use COPLINK in my job. 
ATT-2 Using COPLINK would be pleasant. 
ATT-3 Using COPLINK would be beneficial to my work. 

Subjective Nomis (SN): (Taylor & Todd, 1995) 

SN-1 My colleagues in the department think that I should use COPLINK. 
SN-2 I would use COPLINK more if I knew my boss wanted me to. 

Efficiency Gains (EG): (F. D. Davis, 1989) 

EG-1 Using COPLINK reduces the time I spend completing my job-related tasks. 
EG-2 COPLINK allows me to accomplish tasks more quickly. 
EG-3 Using COPLINK saves me time. 

Availability (AV): (Taylor & Todd, 1995) 

AV-1 There are enough computers for eveiyone to use COPLINK. 
AV-2 I have no difficulty finding a computer to use COPLINK when I need it. 
AV-3 Availability of computers for accessing COPLINK is not going to be a 

problem. 
AV-4 There are enough computers for me to use COPLINK in the department. 

Behavioral Intention (BI): (V. Venkatesh & Davis, 1996) 

BH When 1 have access to COl'l.INK, I would use it as often as needed. 
BI-2 
Bl-3 

To the extent possible, I inteml to use COPLINK in tny job. BI-2 
Bl-3 Whenever possible, I would COPLINK for my tasks. 

Table 3: Survey Constructs and Measurement Items 



Construct Item Mean STD Cronbach'.s (x 

Perceived Usefulness (PU) 

PU-1 2.33 1.41 

0.91 Perceived Usefulness (PU) 
PIJ-2 3.12 1.55 

0.91 Perceived Usefulness (PU) 
PU-3 2.83 1.30 

0.91 Perceived Usefulness (PU) 

PLI-4 2.71 1.35 

0.91 

Perceived Ease of Use 

(PEOU) 

PEOU-1 3.10 1.39 

0.84 
Perceived Ease of Use 

(PEOU) 

PEOU-2 3.21 1.18 
0.84 

Perceived Ease of Use 

(PEOU) P:EOU-3 2.81 1.40 
0.84 

Perceived Ease of Use 

(PEOU) 

PEOU-4 3.05 1.31 

0.84 

Subjective Noim (SN) 
SN-1 2.62 1.34 

0.78 Subjective Noim (SN) 
SN-2 2.12 1.35 

0.78 

Attitude (ATT) 

AlT-l 4.05 1.34 

0.89 Attitude (ATT) ATT-2 3.76 1.50 0.89 Attitude (ATT) 

AlT-3 3.88 1,29 

0.89 

Behavioral Intention (BI) 

Bl-1 2.55 1.21 

0.73 Behavioral Intention (BI) BI-2 2.67 1.18 0.73 Behavioral Intention (BI) 

BI-3 3.40 1.43 

0.73 

Availability (AV) 

AV-1 4.10 1.80 

0.89 Availability (AV) 
AV-2 2.98 1.68 

0.89 Availability (AV) 
AV-3 3.74 2.02 

0.89 Availability (AV) 

AV-4 3.71 1.71 

0.89 

Efficiency Gain (EG) 

EG-1 3.81 1.20 

0.87 Efficiency Gain (EG) EG-2 3.43 1.17 0.87 Efficiency Gain (EG) 

EG-3 3.31 1.32 

0.87 

Table 4: Reliability Analysis Using Cronbach's Alpha Values 
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As vSiimmarized in Table 4; Reliability Analysis Using Cronbach's Alpha Values, the 

alpha values ranged between, 0.73 and 0.91, exceeding the 0.7 threshold commonly 

suggested for exploratory research (Nunnally, 1978). Judged by the alpha values 

obsei-ved, our instrument had exhibited adequate reliability. 

In addition, principal components factor analysis was performed using a varimax with 

rotation to evaluate the instrament's convergent/discriminant validity. A total of 7 

components were extracted, exactly matching the number of constructs specified by our 

model. Each component showed an eigenvalue greater than 1.0, a commonly suggested 

threshold for factor analysis. By and large, convergent validity is considered to be 

adequately established when measurement items load high on their respective constructs 

(Straub, 1989). Similarly, discriminant validity is considered to be satisfactory when 

measurement items show low loadings on other constructs (Straub, 1989). As shown in 

Table 5, the items for measuring a construct exhibited distinctly higher factor loadings on 

a single component than on other components. The observed loadings suggested our 

instrument had demonstrated satisfactory convergent and discriminant validity. The 

validated instrument was then used in the subsequent study, which excluded the pretest 

officers and those who had paxticipated in instrument validation or technology 

development. Appendix 1 lists the particular question items used in the study, together 

with their respective sources. 
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Factor! Factor2 Faclor3 Factor4 Factors Factor6 Factor? 

PU-I 0,82 

PU-2 0.84 

PU-3 0.76 

PU-4 0.77 

PEOU-1 0.79 

PEOlJ-2 0.70 

PEOU-3 0.84 

PEOU-4 0.78 

BI-1 0.58 

BI-2 0.37 

BI-3 0.82 

ATF-l 0.85 

ATT-2 0.85 

ATT-3 0.74 

SN-1 0.83 

SN-2 0.86 

AV-l 0.91 

AV-2 0.76 

AV-3 0.86 

AV-4 0.90 

EG-1 0,81 

EG-2 0.84 

EG-3 0.73 

Eigenvalue 8.06 3.34 2.30 1.58 1.51 1.06 1.02 

iPercentage of 

j Variance 
35.03 14.21 9.99 6.88 6.57 4.61 4.42 

Table 5: Examination of Convergent Discriminant Validity - Factor Analysis Results 
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Data Collection: The study empirically tested the research model using data collected 

from a self-administered survey that involved more than, 280 police officers. With the 

assistance of assistant chiefs and captains, questionnaires were distributed through the 

line of command as email attachments. All subjects participated in the study voluntarily 

and returned completed surveys to their assistant chiefs or captains. Each officer was 

given a tvv^o-vveek: response window. Officers who had failed to complete and retuni the 

survey in the initial time period were contacted and given another two weeks to do so. A 

final one-week window was then offered to those who still had failed to respond. 

4.5 Analysis Results of Dataset 

4.5.1 Respondents' Profile 

Most of om" subjects were from the investigative and field operations divisions, the two 

largest in the study agency. The subjects were targeted users of COPLINK technology 

and had completed basehne training within the specified window. Of the 411 

questionnaires distributed, a total of 283 effective responses were received, showing a 

68.9% response rate. 

Analysis of the respondents showed an approximate 4-1 ratio in gender distribution, in 

favor of males. Most subjects were firom Field Operations Divisions (60%), followed by 

the Criminal Investigative Division and Special Investigative Division (35%). Most of the 

participating oflicers had a t\vo-year college degree (41%), followed by those having a 

high school diploma (30%), and those holding a tbur-year college/university degree 



(29%). On average, the responding officers were 38.4 years of age and had accumulated 

12.1 years of experience in law enforcement service. This study assessed non-respondent 

bias by comparing the characteristics of officers who had completed and returned the 

survey within the initial two-week response period (i.e., early respondents) with those of 

officers who needed additional time to respond; i.e., late respondents. As summarized in 

Table 6, our analysis showed no significant differences between early and late 

respondents in the distribution of gender or home division, educational background, age 

or experience in law enforcement services. 

Demographic Dimension 
Total 

Respondents 

Early 

Respondents 

Late 

Respondents 

Number of Participants 283 205 78 

jAverage Age 36.9 37.1 36.6 

Average Experience in Law 

Enforcement (Years) 12.7 12.7 12.6 

Gender 
Male 

Female 

79% 

21% 

• ; CO 00 

71% 

29% 

Criminal/Special 

Home Investigations 35% 40% 31% 

Division Field Operations 60% 57% 65% 

Other 5% 3% 4% 

4-Year 

Education 
College/University 

2-Year College 

29% 

41% 

26% 

45% 

33% 

35% 

High School/GED 30% 30% 32% 

Table 6: Analysis of Participating Officers' Demographic Characteristics 
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Figure 16; Model Testing Results 

4.5.2 Model Testing Results 

The proposed research model was tested using LISREL2 (Jaccard & Wan, 1996; 

Joreskog & Sorbom, 1996). First, the overall model fit with the data collected was 

examined. M^ultiple goodness-of-fit measurements were included in the assessment. 

Based on commonly recommended model fit thresholds (Henry & Stone, 1994; Scott, 

1994), the proposed model exhibited a good fit with, the responses collected from the 

participating officers; e.g., Comparative Fit Index (CFI) being 0.91, Non-nonn Fit Index 

(NNFI) being 0.89, and Standardized Root Mean Square Residual (SRMSR) being 0.06. 



The Chi-square statistic was not included because of its inherent sensitivity to sample 

size (Hartwick & Barki, 1994). This study also assessed the model's explanatory power. 

As shown in Figure 16, our model was able to account for 58% of the variances in 

behavioral intention, 66% of the variances in attitude, and 60% of the variances in 

perceived usefulness. Judged by the portion of the variances explained, our model 

appeared to have exhibited satisfactory utility for explaining officervS' technology 

acceptance. 

4.5.3 Individual Causal Paths 

As shown in Figure 16, six of the nine causal paths specified by the model were 

supported with statistical significance; i.e., p-value 0.05 or lower. According to our 

analysis, efficiency gain and subjective norm, appeared to be significant determinants of 

perceived usefulness, which indicated a significant direct effect on both attitude and 

behavioral intention. Perceived ease of use significantly affected attitude, which, however, 

was not a significant intention determinant. In addition, subjective norai appeared to have 

a significant effect on behavioral intention but its direction was opposite to that 

anticipated. 

At the 0.05 significance level, the remaining hypotheses were not supported by our data; 

i.e., perceived ease of use on perceived usefulness, availability on intention, and attitude 

on intention (which nevertheless might have been somewhat significant statistically as 

suggested by a p-value between 0.05 and 0.10). 



4.6 Research Findings 

Findings from our analysis have several implications for research and technology 

management practices in the law enforcement context. First, the analysis results suggest a 

prominent core influence path from, efficiency gain to perceived usetlilness and then to 

intention to accept. Perceived usefulness appears to be the single most important 

acceptance driver for law-enforcement officers, showing a highly prominent and 

significant direct effect on behavioral intention. The observed effect suggests a tendency 

or likelihood of an officer's anchoring his or her acceptance decision from a utility 

perspective. The described utility-centric view of technology is congruent with the 

insignificant effect of perceived ease of use on perceived usefulness. Taken together, the 

research findings suggest that a law-enforcement officer is not likely to consider a 

technology to be usefiil simply because it is easy to use. Efficiency gain is a critical 

source of utility. Based on our analysis, many officers perceived that use of COPLINEl 

would result in enhanced task perfontiance and that COPLINK would be usefiil for their 

work. From a research perspective, the insignificance of perceived ease of use on 

perceived usefulness is not consistent with the findings fi*ora many previous studies and 

may suggest the professional orientation discussed by Larson (1977) and Abbott (1988). 

Second, subjective norm, appears to be another important acceptance determinant, judged 

by its total effect on behavioral intention. According to oui* analysis, subjective norm has 

a significant positive effect on an individuaTs acceptance decision-making but this effect 

may be mediated by other factors; e.g., perceived usefulness. When assessing the 
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usefulness of COPLINK, technology, an officer is likely to take into account significant 

referents' opinions. However, normative beliefs by themselves may not lead directly to 

user acceptance, i.e., an officer's aligning his or her acceptance decision with significant 

referents' preferences. In effect, our analysis shows a negative direct effect of subjective 

norm on behavioral intention, sigjiificant at the 0.05 level. One plausible interpretation is 

that aB officer exhibiting a strong intention to use COPLINK technology might have felt 

negatively about a significant referent's desire for acceptance of the technology, and vice 

versa. While miinifesting tlie autonomy of law enforcement officers, the obsen'ed 

negative effect suggests administrators and technology professionals should move 

cautiously in anchoring subjective norm in the technology usefulness aspect rather than in 

compliant acceptance decisions. 

Third, the influence of attitude on intention may be somewhat significant statistically, as 

suggested by a p-value between 0.05 and 0.10. Perceived usefidness and perceived ease 

of use appear to be important determinants of an individual officer's attitude toward 

COPLINK and together explain a significant portion of the variances in attitude; i.e., 66%. 

This finding suggests the wisdom of not under-estimating the importance of individual 

attitudes. In this vein, administrators and technology professionals need proactively to 

facilitate the cultivation and development of favorable attitudes by individual officers, 

probably by means of convincing demonstrations and unambiguous communication of a 

technology's utility with respect to task performance and its ease of operations. The 

observed significance of perceived ease of use on individuals' attitudes revealed the 
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importance of system usability, which needs to be adequately addressed and assessed in 

systems development. M^anaging individual attitudes is particularly important in 

situations where officers are autonomous in performing assigned tasks or making 

technology choices. 

With a better understanding of key acceptance drivers and their probable effect-

magnitude and influence patterns, administrators and technology professionals can 

identify particular areas where user acceptance is likely to be hindered and can tackle 

these barriers using adequate management interventions. In light of the prominent 

influence path from efficiency gain to perceived useflilness and then to intention for 

acceptance, initial technology demonstrations and user training should concentrate on 

communicating a law enforcement technology's utility for supporting and enhancing 

officers' task performance with particular focus on relevance to their routine activities. 

Cultivating and promoting favorable community support for a newly adopted law 

enforcement technology is also important and can create a normative reinforcement that 

encourages user acceptance. Such reinforcement may not lead directly to positive 

acceptance decisions but can be instrumental in influencing an officer's assessment of a 

technology's useflilness. In addition, the management of individuals' attitudes toward a 

newly implemented technology is relevant and deserves administrative attention, 

particularly in situations where individual officers have considerable autonomy in their 

crime analysis and investigation activities. 
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4.7 Conclusion and Discussions 

Design and use of advanced law enforcement technologies can strongly support and 

enhance the crime-prevention and crime-figliting capabilities of law entbrcement officers. 

To fully harness anticipated technology utility, an adopting agency must manage user 

acceptance effectively. Motivated by the significance of law enforcement technology in 

the digital government domain and the sparseness of discussion in previous research of 

user acceptance by law enforcement by, this study developed and empirically tested a 

model for explaining individual officers' acceptance of COPLrNK technology. Overall, 

our model showed a good fit with the data collected and exhibited satisfactory 

explanatory power to the individual acceptance decisions observed. 

This study has made several contributions to research and technology management 

practices in law enforcement. First, this research responded to the need for examining 

user technology acceptance in law enforcement by developing and empirically testing a 

factor model for explaining pohce officers' acceptance of COPLINK, an advanced law 

enforcement technology. From a research perspective, the research findings can shed 

light on key acceptance drivers in the law enforcement context, together with plausible 

magnitude-of-effects and influence patterns. Equipped with such understanding, 

administrators and technology professionals can design appropriate management 

interventions that foster technology acceptance by targeted officers. In addition, 

technology professionals also can benefit from the analysis results of this study, 
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enhancing the design and development of law enforcement technologies by incorporating 

factors critical to individuals' acceptance decisions. 

This study has several limitations. First, the reported findings are based a single study 

that examined a particular law enforcement technology and involved officers from one 

police agency. Caution needs to be taken when generalizing the findings across different 

technologies, user groups or organizational contexts. For instance, while the timdamental 

dimensions may remain the same (e.g., technological, organizational, and individual), 

specific acceptance determinants may vary with technology or user group. Imaginably, 

additional teclmology-related attributes may need to be considered when examining an 

ISI technology significantly different from COPLINK. Similarly, the subjects included in 

this study were officers from a particular police department and their technology 

acceptance assessment may differ subtly from those in other agencies or geographic 

regions. 

Second, operationalization of the constructs included in the proposed model was mostly 

drawn from relevant prior research. Because these measurements had been validated 

previously, these allowed desirable "replication" in research. The relatively lower 

reliability value of behavioral intention and, to a lesser extent, subjective norm may 

imply plausible limitations of these previously validated scales in law enforcement 

contexts. This limitation echoes and therefore reinforces the importance of instrament re-

evaluation discussed by Straub (1S)89). In addition, this research study examined user 

acceptance at one particular time and used a self-reporting method for data collection. 
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From a management aspect, examining user technology acceptimce shortly after ttie 

baseline training is essential. Nevertheless, user acceptance may be fluid over time and 

tlierefore demands continued monitoring, analysis and intervention by administrators and 

technology professionals, As Karahanna et al (1999) commented, an individiiaFs beliefs 

and attitnde towards a technology or cognitive assessment is likely to evolve dynamically 

over time. Both initial and continued acceptance are important and deserve attention. 

l.astly, this study collected subject responses using a self-reporting method, as is common 

practice in empirical investigations of user technology acceptance (Melone, 1990). 

Nevertheless, such methods have been questioned for susceptibility to inadequacy or lack 

of validity; e.g., Collopy (1996). Alternatively, user acceptance can be evaluated using 

behavior-oriented measures (Szajna, 1996). Thompson et al. (1994) advocated the use of 

both objective and subjective measiwes, therefore allowing a desirable assessment of the 

correspondence (or the lack of it) between them, regardless of the dependent variable 

choice. These limitations represent areas that need continued research attention. 

Specifically, future extensions of this study will include perception-based and behavioral 

measurements in the longitudinal investigations of technology acceptance by law-

enforcement officers, targeting continued and sustained use after the user training. 
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CHAPTER 5. 

CONCLUSION 

COPLINK was desipied to enhance the crime fighting and prevention capabilities of law 

enforcement officers. In light of the need for enhanced homeland security, effective 

technology implementation by concerned local and federal agencies is of foremost 

importance, hi this dissertation, two user-centiic evaluation studies of COPLINK were 

reported. The analysis of their results provide government agencies and technology 

developers with valuable insights into specific areas and factors that are likely to affect 

system usability and acceptance by targeted users in the digital government domain. 

Research contributions, relcvance to MIS, and future research directions of this 

dissertation are discussed in the sections below. 

5.1 Contributions 

The reported research augmented previously validated measurement instruments for 

technology usability evaluation and re-examined and extended widely used theoretical 

models for individual technology acceptance, based on key characteristics of the targeted 

law enforcement setting. 

From a digital government perspective, the individuals included in the current study 

exhibit important characteristics common to individual professionals. Compared to end-

users and knowledge workers commonly found in business settings, law enforcement 

officers appear to be pragmatic in technology acceptance assessments, concentrating 
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more on the usefulness of a technology than on its ease of use. The participating officers 

also attach, limited weight to the suggestions or opinions of significant referents. The 

research findings should help shed liglits on factors affecting IT adoptions in the context 

of professional users, as well as in the digital govenmient arena. 

In addition to their applications in technology deployment/transition management, these 

fi,ndi,ngs also have important imphcations tor designing infbraiation technologies to be 

deployed in a digital government context. For instance, investment in user training that 

stresses the utility of a new h,omeland security application may improve user acceptance 

more than an ultra user-friendly interface. 

5,2 Relevance to Business, Management, and M,IS 

This research qualifies as MIS research in that it embodies the design and implementation 

of an information system aimed to improve the effectiveness and efficiency of an 

organization. Although the organizational context of this dissertation is 

government/public sector, the study framework as well as the methodologies employed 

can also be applied to examine technology implementation management in regular 

business settings and the electronic commerce, in particular. 

.Furthermore, "intention to use" and "usage" constitute some of the most important 

evidence of information systems success, as theorized by the IS Success Model proposed 

by DeLo.ne and McLean (1992). Although this research and related IT acceptance studies 

view IT usage intention a:nd actual use as dependent variables that are jointly detemrined 
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by vaiious cognitive anci social constructs, usage intention and use can also be treated as 

dependent variables which can produce "net benefits" for the individuals or the 

organizations under study (Burton-Jones & Straub,, 2003). As illustrated by the Updated 

DeLone & McLean IS Success Model (2003) shown in Figure 17, "usage" can positively 

or negatively affect "user satisfection," which in turn can also influence "intention to 

use," The aforementioned inteiphiy among the enacted technology and its outcomes are 

also supported by the Technology Enactment framework proposed by Fountain (2001). 

Nonetheless, "usage" has to happen before any "user satisfaction/dissatisfaction" 

assessment can be formed, hence the importance of investigating "intention to use" for 

any new information systems. 

Information 
Quality 

Intention to 
Use 

Use 

Net 
Benefits System 

Quality 

User 
Satisfaction 

Service 
Quality 

Figure 17: Updated DeLone & M.cLean LS Success Model 



97 

5.3 L;imit.ations and. Future Research Directions 

This study investigates key drivers for system usability and user acceptance in the law 

enforcement context by involving one particular technology (i.e., COPLINK) and oificers 

from a single police department. Hence, caution needs to be taken when generalizing the 

findings and discussions across different technologies or law-enforceinent agencies. 

In addition, responses on user acceptance assessments were collected using a self-

reporting method. Alternatively, user acceptance can be examined using behavior-

oriented measures (Szajna, 1996); e.g., technology choice or usage frequency. The 

current research calls for the inclusion of prevalent behavioral measurements in the 

following phase of a longitudinal investigation of technology acceptance by law-

enforcement officers. At the same time, expansion of the study will include a multi-level 

technology assimilation investigation at the individual, agency-wide, and sector-wide 

level. Based on the Knowledge Barrier theory discussed by Attewell (1992), the fotiwe 

study of this dissertation work plan to identify key organizational barriers that hinder 

desired diffusion of COPLINK within the study agency. 

While the conceptual models of this dissertation center around the concept of user 

"acceptance," the practical motivation for conducting such scientific inquiries may 

indeed result from fear of lack of user acceptance., e.g., the "rejection" or "failure to 

diffuse" of innovations as discussed by Rogers (2003). 



It should be noted that framing the IT adoption problem using rejection-related constructs 

will not produce a model that is the exact opposite of acceptance, due to the various 

levels of user resistance that can be involved, e.g., negative behaviors ranging from 

casual indifference to active sabotage. It is, nonetheless, important for the concerned 

agency to consider the duality side of the IT acceptance problem, fonmilation, as 

suggested by Dillon & Morris (1996). The ultimate success of a new infoi-mation system, 

lies in the system designers' careful identification and iu"ticulation of the factors that will 

either positively or negatively affect a user's intention to use a technology. It is hoped 

that this study will help stimulate turther investigations into the future of technology 

adoption/acceptance, diffusion, and infusion (W. W. Chin & Marcolin, 2001). 
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APPENDIX A; COPLINK Agent Survey Questiomiaire 

A. Overall Reactions towards the COPLINK Agent System 

1. (wonderful/temble) wonderful 1 2 3 4 5 6 7 terrible 

2. (satisfying/frustrating) satisfying 1 2 3 4 5 6 7 frustrating 

3. (stimulating/dull) stimulating 1 2 3 4 5 6 7 dull 

4. (easy/difficuity) easy 1 2 3 4 5 6 7 difficult 

5. (adequate power 
/inadequate power) 

adequate 
power 

1 2 3 4 5 6 7 inadequate 
power 

6. (flexible/rigid) flexible 2 3 4 5 6 7 rigid 

B. Screen Layout and Sequence of COPLMfC Agent 

7. Characters on the 
computer screen (easy 
to read/hard to read) 

easy 1 2 3 4 5 6 7 hard 

8. Highlighting on tlie 
screen simplifies task 
(very much/not at all) 

very much 1 2 3 4 5 6 7 not at all 

9. Organization of 
information on screen 
(very clear/conllising) 

very clear 1 2 3 4 5 6 7 confusing 

10. Sequence of screens 
(very cleai/confusing) 

very clear 1 2 3 4 5 6 7 confusing 

C. Temiinology & System, Information in COPLINK Agent 

11. Use of terms throughout 
system, 
(consistent/inconsistent) 

consistent 1 2 3 4 5 6 7 inconsistent 

12. Terminology presented 
on the interface is 
related to the "task" 
(always/never) (Here 
"Task" means the work 
you are performing 
such as Searching, 

always 1 2 3 4 5 6 7 never 
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13. 

Adding Monitor Tasks, 
etc) 
Position of messages on 
screen 
(consistent/! oconsistent) 

consistent 1 2 3 4 5 6 7 inconsistent 

14. Messages on screen 
whicli prompt user for 
i iiput (clear/con fusing) 

dear 1 2 3 4 5 6 7 confusing 

15. Computer keeps you 
intbrmed about what it 
is doing (always/never) 

always 1 2 3 4 5 6 7 never 

D. Learning to use COPLINK Agent 

17. Leaming to operate the 
system (difficult/easy) 

easy 1 2 3 4 5 6 ? difficult 

18. Exploring new features 
by trial and error 
(easy/difficult) 

easy 1 2 3 4 5 6 ? difficult 

19. Remembering 
commands or command 
sequences for 
performing searches 
and adding monitor 
tasks (easy/difficult) 

easy 1 2 3 4 5 6 7 difficult 

20. Tasks can be perfomed 
in a Straight-forward 
manner (aiways/never) 

always 1 2 3 4 5 6 7 never 

21. Help messages on the 
screen 
(helpftil/unlielpful) 

helpful 1 2 3 4 5 6 7 unhelpful 

22. Readability of user 
manual 
(clear/confusing) 

clear 1 2 3 4 5 6 7 confusing 

E. System Capabilities of COPLINK Agent 

23. 

"247 

System speed (fast 
enough/too slow) 
System reliability 
(reliable/unreliable) 

fast enough 

reliable 

1 2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

too slow 

unreliable 

25. System tends to be 
(quiet/noisy) 

quiet 1 2 3 4 5 6 7 noisy 
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26. Correcting your 
mistakes (easy/difficult) 

easy 1 2 3 4 5 6 7 difficult 

27. Experienced and 
inexperienced users' 
needs ai"e taken into 
consideration 
(always/never) 

always 1 2 3 4 5 6 7 never 

Function: Collaboration 

28. Notifications of other 
offlcers' performing the 
same searches help oie 
to solve cases. 

strongly 
agree 

1 2 3 4 5 6 7 vStrongly 
disagree 

29. Notifications of other 
officers' performing the 
same searches help me 
solve cases in less time. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

30. 

COPIJNK Agent 
facih'tates collaboration 
in the area of criminal 
information sharing. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

Function: Monitoring 

31. Notifications of changes 
in the database helps me 
solve cases. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

32. 

Notifications of changes 
in the database helps me 

solve cases in less time. 

strongly 
agree 

1 2 3 4 5 6 7 
strongly 
disagree 

33. I often select individual 
records for monitoring. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

34. I often select "Also 
monitor future 
additions" option, while 
adding monitor tasks. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

35. I often set different 
preferences for different 
monitor tasks from a 
group of search results. 

strongly 
agree 

1 2 3 4 5 6 7 
strongly 
disagree 

Function: Alerts 
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39, The infonmation 
provided in the e-raail 
alerts are sufficient to 
help me in my work. 

strongly 
agree 

1 2 3 4 5 6 7 Strongly 
disagree 

40. 1 often elect to select 
more than one alerting 
method to receive 
notifications. 

strongly 
agree 

1 2 3 4 6 6 7 strongly 
disagree 

41. I receive unwanted e-
mail alerts. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

42. I receive unwanted 
pager alerts. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

43. 1 receive unwanted cell 
alerts. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

44. 1 receive unwanted web 
alerts. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

Function: Multi-databases Search 

45. 

The CAD search 
capability is useful in 
my job. 

strongly 
agree 

1 2 3 4 5 6 7 
strongly 
disagree 

46. 

The Tucson City Courts 
search capability is 
useful in my job. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

47. I would like to receive 
real-time notifications 
from City Courts 
database. 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

48. I would like to receive 
real-time notifications 
from CAD database. 

strongly 
agree 

1 2 3 4 5 6 7 
strongly 
disagree 

49. I would like to set 
group-wise 
privacy/notification 
settings for m,y 
collaboration (For e.g., 
Notify people in 
NARCOTICS). 

strongly 
agree 

1 2 3 4 5 6 7 strongly 
disagree 

Overall Assessment 
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""50T~" Generaiiy, the 
notifications I receive 
from COPLINK Agent 
are helpful. 

strongly 
agree 1 2 3 4 5 6 7 Strongly 

disagree 

51. Overall, 1 am satisfied 
with COPLINK Agent. 

strongly 
agree 

1 2 3 4 5 6 7 
strongly 
disagree 

52, Adding monitor tasks 
does not require a lot of 
mental effort. 

strongly 
agree 1 2 3 4 5 6 7 

strongly 
disagree 

53. Given that 1 have access 
to COPUNK Agent, 1 
intend to use it for ray 

strongly 
agree 

1 2 3 4 fj 6 7 
strongly 
disagree 

tasks in the future. 
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APPENDIX ,B: COPLINK Agent QU,i:S Results 

Section A. Overall Reactions towards COPLINK. Agent 

Q1. (wonderful/terrible) 

Q2. (satisfying/frustrating) 

Q3. (stimulating/dull) 

Q4. (easy/difficulty) 

Q5. (adequate power/inadequate power) 

Q6. (flexible/rigid) 

liver all 
•! »5) 

m m 03 04 m ©s 

Overall Reactions 



Section B. Screen Layout and Sequence of COPLINK Agent 

Q7. Characters on the computer screen (easy to read/hard to read) 

Q8. Highlighting on the screen simplifies task (very much/not at all) 

Q9. Organization of information on. screen (very clear/confusing) 

Ql 0. Sequence of screens (very clear/confusing) 

Overall " 
l l e a i i  f S . S )  

1 
0? 08 ® QIS 

Screen Layout 
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Section C. Terminology & System Information of COPLINK Agent 

Q11. Use of terras throughout system (consistent/inconsistent) 

Q12. Tenninology presented on the interface is related to the "task" (always/never) 
(Here "Task" means the work you, are performing such as Searching, Adding 
Monitor Tasks, etc) 

Q13. Position of messages on screen (consistent/inconsistent) 

Q14. Messages on screen which prompt user for input (clear/confusing) 

Q15. Computer keeps you informed about what it is doing (always/never) 

4 

3 

Z 

Terdinalugy & Syste» 
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Section D. Learning to use COPLINK Agent 

Q17. Learning to operate the system {difficnlt/easy) 

Qt 8. Exploring new features by trial and error (easy/difficult) 

Q19. Remembering commands or command sequences tbr perfomiing searches and 
adding monitor tasks (easy/difficult) 

Q20. Tasks can be perfomied in a straight-fomard manner (always/never) 

Q21. Help messages on the screen (helpful/unhelpful) 

Q22. Readability of user manual (clear/confusing) 

0¥«fa l |  
f1«BR CSfS)  

t 
01? Q18 QIS §Z@ SZl mz 

Lesrn ins  to  use  Agent  
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Section E. System Capabilities of COPLINK Agent 

Q23, System speed (fast enough/too slow) 

Q24. System reliability (reliable/unreliable) 

Q25. System tends to be (quiet/noisy) 

Q26, Correcting your mistakes (easy/difficult) 

Q27. Experienced and inexperienced users' needs are taken into consideration 
(always/never) 

1 
az3 024 azs ozs o?? 

SysteB Capab iIi t i es 
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APPENDIX C: CX3PLINK Acceptance Survey Questionnaire 

Dear Participant: 

This is a COP LINK User Survey, to be completed by field operations police oflcers, lead 
police officers, and police sergeants. Your precious input will greatly assist us in 
improving our COPLINK deployment and training efforts. The sun'ey; 

1) Takes approximately 15 minutes to complete; 
2) All information will be kept completely anonymous and confidential; 
3) In any w ritten reports or publications, only aggregate data will be presented. 

Starting from the next page you will find 80 statements about COPLINK. Beside each 
statement is a list of numbers. Please rate each statement and C1RC1.,E the number that 
comes closest to your opinion. You may use pen or pencil. 

Here is what each number means: 

1 means you strongly agree with the statement 
2 means you agree with the statement 
3 means you slightly agree with the statement 
4 means you neither agree nor disagree with the statement 
5 means you sli^tly disagi"ee with the statement 
6 means you disagree with the statement 
7 means you strongly disagree with the statement 

Here is an example: 

Survey Questions 
S 
A N 

S 
D 

1, The summer heat of Tucson does NOT bother 
me—It's a dry heat. k. )2 3 4 5 6 7 



Survey Questions 
S 
A N 

s 

D 
1. Using COPLINK would improve my job 

performance, 
1 2 3 4 S 6 7 

2. Our cbief thinks that 1 should NOT use 
COPLINK. 

1 2 3 4 5 6 7 

3. I could easily use any functions in COPLINK on 
my own. 

1 2 3 4 5 6 7 

4. It is frustrating to use COPLINK because the 
computer I have access to is NOT fast enough. 

1 2 3 4 5 6 7 

5. COPLINK's interface makes it easy for rne to 
remember how to perform various kinds of 
searches. 

1 2 3 4 5 6 

6. Availability of computers for accessing 
COPLINK is going to be a problem. 

1 2 3 4 5 6 7 

7. I do NOT feel comfortable using COPLINK on 
my own. 

1 2 3 4 5 6 7 

8. Whenever possible, I would use COPLINK for 
my job tasks. 

1 2 3 4 5 6 7 

9. There are no baniers to my using COPLINK in 
my job. 

1 2 3 4 5 6 7 

10. COP LINK addresses my job-related needs. 1 2 3 4 5 6 7 

11. People who use COPLINK do NOT tend to get 
recognized by the administrators in the 
department. 

1 2 3 4 5 6 7 

12. I would have no difficulty explaining why my 
use of COPLINK may (or may not) improve my 
job performance. 

1 2 3 4 5 6 7 

13. COPLINK allows me to accomplish more work 
than would otherwise be possible. 

1 2 3 4 5 6 7 

14. It would be undesirable for COPLINK to link to 
the relevant external databases (e.g. those in 
other law enforcement agencies or utility 
companies). 

1 2 3 4 5 6 7 

15. Using COPLINK would be incompatible with 
the way I work. 

1 2 3 4 5 6 7 

16. COPLINK's search forms (e.g. Person, 
Location, hiddent, and Vehicle) are easily 
accessible. 

1 2 3 4 5 6 7 
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17. Usifig COPl-INK saves me time. 1 2 3 4 5 6 7 

18. My colleagues in the department do NOT think 
that 1 should use COPLINK. 

1 2 3 4 5 6 7 

19. I believe I could comtnimicate to others the 
benefits of my using COPLINK. 

1 2 3 4 5 6 7 

20, COPLINK does NOT address critical aspects of 
my job. 

1 2 3 4 5 0 7 

21. I would NOT use COPLINK more if I knew my 
boss wanted me to. 

1 2 3 4 5 6 7 

22. The computer I have access to is slow and 
makes my use of COPLINK difficult. 

1 2 3 4 5 6 7 

23. When I have access to COPLINK, I would use it 
as often as needed. 

1 2 3 4 5 6 7 

24. Accessing relevant city-owned or state-owned 
databases (e.g. DMV and AC,TIS records) 
through COPLINK is NOT important. 

1 2 3 4 5 6 7 

25. Using COPLINK would NOT make it easier to 
do my job. 

1 2 3 4 5 6 7 

26. I would be able to use COPLINK effectively 
even if there is no one around to show me how 
to do it. 

1 2 3 4 5 6 7 

27. In my job, use of COPLINK is important. 1 2 3 4 5 6 7 

28. The quality of the results 1 get from COPLINK 
queries is high. 

1 2 3 4 5 6 7 

29. I have difficulty finding a computer to use 
COPLINK when 1 need it. 

1 2 3 4 5 6 7 

30. It would be easy for me to become skillful in 
using COPLINK. 

1 2 3 4 5 6 7 

31. It is easy for me to find the information I need 
on COPLINK screens. 

1 2 3 4 5 6 7 

32. Interacting with COPLINK does not require a 
lot of mental effort. 

1 2 3 4 5 6 7 

33. COPLINK constantly returns low quality results 
for my queries. 

1 2 3 4 5 6 7 

34. COPLINK is rigid md inflexible to interact 
with. 

1 2 3 4 5 6 7 

35. My interaction with COPLINK is clear and 
understandable. 

1 2 3 4 S 6 7 

36. I would be more inclined to use COPLINK if 
my co-workers m"e already using it. 

1 2 3 4 5 6 7 

37. Overall, it is a bad idea to use COPLINK in my 1 2 3 4 5 6 7 



job. 
38. People who influence my work think that 1 

should use COPLINK. 
1 2 3 4 5 6 7 

39, People who evaluate my job perfonnance think 
that 1 shoalci NOT use COPLINK. 

1 2 3 4 5 6 7 

40. Overall, I find COPLINK to be useful in my job. 1 2 3 4 5 6 7 

41. I find COPLINK's user interface easy to learn. 1 2 3 4 5 6 7 

42. In my job, use of COPLINK is relevant. 1 2 3 4 5 6 7 

43. Using COPLINK would fit into my work style. 1 2 3 5 6 

44. There are NOT enough computers for everyone 
to use COPLINK. 

1 2 3 4 5 6 7 

45. My immediate supervisor thinks that I should 
NOT use COPLINK. 

1 2 3 4 5 6 7 

46. In general, I am NOT happy with the search 
results produced by COPLINK. 

1 2 3 4 5 e 7 

47. The people whom I work with think that I 
should use COPLINK. 

1 2 3 4 5 6 7 

48. The benefits of using COPLINK are NOT 
apparent to me. 

1 2 3 4 5 6 7 

49. Using COPLINK would enhance my 
effectiveness at work. 

1 2 3 4 5 6 7 

50. It is easy to navigate between different search 
forms, summary tables and detail screens in 
COPLINK. 

1 2 3 4 5 6 7 

51. The individuals with whom I work routinely 
think 1 should use COPLINK. 

1 2 3 4 5 6 7 

52. COPLINK is incompatible with the way I work. 1 2 3 4 5 6 7 

53. COPLINK runs slowly on the computer I have 
access to because the machine is too old. 

1 2 3 4 5 6 7 

54. If I need someone's help using COPLINK, I can 
NOT get it easily. 

1 2 3 4 5 6 7 

55. I am NOT able to use COPLINK in my job 
when I want to. 

1 2 3 4 5 6 7 

56. The COPLINK training sessions and tutorials 
that I received are NOT helpful 

1 2 3 4 5 6 7 

57. 1 have received adequate training for my use of 
COPLINK. 

1 2 3 4 5 6 7 

58. Using COPLINK would be unpleasant. 1 2 3 4 5 6 7 



59, 

"607 

Using COPLINK in niy job would NOT increase 
my productivity. 

1 2 3 4 5 6 7 
59, 

"607 Learning to operate COPLINK would be easy 
for me. 

1 2 3 4 5 6 7 

61. I have no difficulty telling otliers about the 
satisfactory results of my using COPLINK. 

1 2 3 4 5 6 7 

62. I have problems getting help when using 
COPLINK. 

1 2 3 4 5 6 7 

63. COPLINK allows rae to accomplish tasks more 
quickly. 

1 2 3 4 5 6 7 

64. Using COPLINK would NOT be beneficial to 
my work. 

1 2 3 4 5 6 7 

65. COPLINK's linkage to databases owned by 
federal security agencies (e.g. NCIC records) is 
desirable. 

1 2 3 4 

4 

5 

5 

6 

6 

7 

7 
66. COPLINK's access to databases housed in other 

police agencies is NOT important. 
1 2 3 

4 

4 

5 

5 

6 

6 

7 

7 

67. Overall, J find COPLINK easy to use. 1 2 3 4 5 6 7 

68. Given that I have access to COPLINK, I intend 
to use COPLINK for my duties and tasks as 
often as needed. 

1 2 3 4 5 6 7 

69. I find it easy to get COPLINK to do what I want 
it to do. 

1 2 3 4 5 6 7 

70. There are NOT enough computers for me to use 
COPLINK in the department. 

1 2 3 4 5 6 7 

71. Using COPLINK reduces the time I spend 
completing my job-related tasks. 

1 2 3 4 5 6 7 

72. I am NOT pleased with the quality of 
COPLINK's query results. 

1 2 3 4 5 6 7 

73. I feel comfortable with the level of in-house 
support available for my using COPLINK. 

1 2 3 4 5 6 7 

74. I do NOT have access to the resources I would 
need to use COPLINK in my job. 

1 2 3 4 5 6 7 

75. The computer I have access to has adequate 
processing power to run COPLINK. 

1 2 3 4 5 6 7 

76. To the extent possible, I intend to use COPLMK 
ill my job. 

1 2 3 4 5 6 7 

77. The organization of information on COPLINK 
screens is cleai- and intuitive. 

1 2 3 4 5 6 7 

78. I have the opportunities and knowledge I need to 
use COPLINK in my job. 

1 2 3 4 S 6 7 



1 1 4  

797'^' The layout for COPLINK screens (e.g. search 
fonns, summary tables, and person/case detail 1 2 3 4 5 6 7 

screens) is NOT clear and consistent. 
80. I am NOT getting the training I need to be able 

1 2 3 4 5 6 7 
to use COPLINK effecti vely. 

3 6 
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DEMOGRAPHICS SECTION 

For our study purposes, we would appreciate your providing the following inforaiation. 
Thank you! 

* Your Gender: • Female DMale 

* Age: • Below 21 • 21-25 • 26-30 • 31-35 • 36-40 
• 41-45 •46-50 • 51-55 DSe-eO • Over 61 

* Highest education degree completed (Please check one of the following) 
• High school diploma or GED 
• Professional, technical, or trade school diploma 
• Associate's degree 
• Bachelor's degree 
• Post-baccalaureate degree 
• Other (please specify): 

* Experience at current position: years 

* Total experience in law enforcement: years 

* Cun-ent use of Record Management System (RMS): (Please check one) 
• Never • About once a month • About once a week 
• About once or twice a day • Three to five times a day • More than five times a day 

* Current use of COLINK Connect and/or Detect: (Please check one of the following) 
• Never • About once a month • About once a week 
• About once or twice a day DThree to five times a day • More than fiive times a day 

* Current general computer use: (Please check one of the following) 
• Never • About once a month • About once a week 
• About once or twice a day • Three to five times a day • More than five times a day 

* Computer access (please check all that apply): 
• In office • On patrol • At home (may or may not be work related) 



* Department or division cuiTentiy assigned (please check one of the following) 

* CuiTent organizational role or rank (please check one of the following) 
• Police Captain 
• Police Lieutenant / Civilian Section Head 
• Police Sergeant / Civilian Super\'isor 
• Detective 
• Lead Police Officer 
• Police Officer 
• Trainee 
• Civilian 
• Other (please specify): 

• Operations Division East 
• Operations Division South 
• Traffic 
• SID 

• Operations Division West 
• Operations Division Midtown 
• CID 
• Other (please specify): 
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APPENDIX D: Human Subjects Protection Proposal 

L DESCRIPTION OF POPULATION 

1. Number of subjects to be involved; 

3 00 police officers at the Tucson Police Department (TPD). 

2. Description of population to be recraited and rationale for their participation (indicate 
age range); 

The subject population includes detectives f rom the TPD' s 
Criminal Investigative Division, police officers from the 
Field Operations Divisions, and civilian crime analysts in 
various divisions. The age group of the sample population is 
between 20 to 60 years old. 

3. How are the subjects being recraited (submit a copy of advertisement for approval): 

TPD will provide a list of divisions where the principal 
investigator(s) can go in and consent subjects. The 
advertisement page is also included as an attachment. 

4. What are the criteria for their selection; 

Eligible siibjects are target users of COPLINK who have 
recently completed the mandatory COPLINK training provided by 
the TPD's Information Services Division. 

5. What (if anything) is planned to encourage the recruitment of minorities and women; 

N/A. Nonetheless, demographics data of the subjects will be 
examined to ensure that the samples collected do reflect the 
gender and ethnic distributions of the TPD organization. 

11. DESCRIPTION OF METHODOLOGY AND PROCEDURES 

6. Summary; 

Our primary research methodology is self-administered survey. 
Qualified subjects are individual officers at the TPD who are 
target users of COPLINK and hcwe recently completed the 
COPLINK training. The proposed study concentrated on 
technology acceptemce which broadly refers to an individual's 
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psychological state with regetrd to his or her volimtary or 
intended use of the technology under evaluation. In particular, 
this study measures technology acceptance using individual 
police officers' intentions to use COPLINK. The*: reliability 
and -validity of the survtsy instrument will fi,rst be tested in 
a pretest which involves 30-40 subjects (excluded from the 
total count of 300 subjects). The resultant construct will 
then be used in the full-scale survey. 

The question items used to operationalize the constructs 
included in the proposed model were primarily adapted from 
•relevant literature, with minor wording changes appropriate 
for COPLINK and the target law en.forcement setting. 
Specifically, items on perceived usefulness and ease of use 
are adapted from Davis "(1989) , Venkatesh and Davis (2000) ; 
item,s on compatibility and social influences are from Taylor 
and Todd (1995) ; and items on perceived behavioi- control are 
obtained from Mathieson, et al. (2001) and Taylor and Todd 
(1995). All items ai'e measured using a seven-point Likert-type 
scale, with "strongly agree" on one end and "strongly 
disagree" at the other. To ensure desired balance and 
randomness in the questionnaire, half of the question items 
are negated and all the questions were randomly arranged in 
order to reduce a potential ceiling or floor effect that may 
induce monotonous responses. 

7. Where will the project be conducted (room number or area; if not U of A location, 
site authorization allowing tliis reseai-ch must be provided): 

At the TPD. An endorsement letter from the TPD is attached. 

8. How will the project be explained to the subjects: 

The purpose of the study will be high-lighted on the cover 
page of the questionnaire. 

9. If the subjects ai-e minors, how will assent be secured: 

N/A 

10. How will you make it clear to the subjects that their participation is volraitary and that 
they may withdraw from the study at any time they wish to discontinue participation: 

The cover page of the questionnaire will state clearly that 
participation of the survey is voluntary. 



11. Will your project utilize (dieck); 

X Questionnaires (submit a copy) 

Interviews (submit sample of questions) 

Obser\aitions (submit a brief description, stating your role in the activities observed) 

Medical records review 

HI. DATA COLLECTION 

12. Who will have access to the gathered data; 

Only the PI and his assistant, Mr. Moosmann, will have access 
to the gathered data. 

13. How will confidentiality of the data be maintained; 

The survey questionnaire will be anonymous. In any written 
repox'ts or publications, only aggregate data will be presented. 

14. Will a Certificate of Confidentiality (through Federal agency) be utilized: 

No. 

15. How will the data be recorded (instruments, notes, etc.); 

The data will be recorded on self-administered printed 
questionnaires. 

16. What are the plans for retention of data: 

The returned questionnaire will be retained for one year. 

17. What are the plans for future use of data as part of this study or use beyond this study: 

The data will be used as the primary data source for the Pi's 
doctoral dissertation. Upon the completion of the 
dissertcition work, relevant findings will be submitted to 
relevant academic journals in the areas of technology adoption 
research and law enforcement technologies. 

18. How will the data be destroyed and at what point in time; 
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The completed questionnaires will be destroyed one yeax after 
the data collection is completed. 

19. Where will the signed consent forais be stored (list administrative office and room 
niiraber): 

No signed consent form will be used. Return of the completed 
questionnaire will be considered the subject's consent to 
participate in the study. 

TV. BENEFITS, COSTS, RISKS 

20. What are the potential benefits to the subjects: 

Findings anticipated from the study will also shed lights on 
the possible bax-riers to technology acceptance/use, thus 
providing a necessary foundation upon which effective 
organization intervention strategies can be drawn to overcome 
the perceived adoption barriers at the TPD. 

21. What may be revealed that is not currently knowti; 

The technology acceptance model has not been previously tested 
and reported in a law enforcement setting. The findings will 
contribute to the technology acceptance/adoption literature 
and help identify factors that will assist TPD management in 
devising organizational intervention strategies that will 
assist the deployment of COPLINK technologies. 

22. Will monetary or other compensation be offered to the subjects: 

The subjects' names will be entered for cash reward drawings 
in compensation for their participation. 

23. What are the costs to the subjects (monetary, time): 

15-20 minutes of time to complete the questionnaire. 

24. What risks to the subject are most likely to be encountered (physical, psychological, 
sociological): 

No known risk is identified for the subjects of this study. 
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APPENDIX E: Human Subjects Approvxit Form, 

THEllNIVERSrfYOF 

1 iHitian Subjec(s Pnotcttion Pvogmii 
biip://vp)'2,adnitn,.arte<ii)a.e(in/hwman„subj(:cis ARIZONA. 13S0 H. ViM Avettue 

I'D. ikiK 245157 
lucson, Al 83724-5i}7 
(520) 626-6721 

TUCSON ARIZONA 

8 May 2002 

Chienting Lin, Doctoral Student 
Hsinchim Chen, Ph.D. 
Department of Management Information Systems 
McClelland Hall, Room 430 
PO BOX 210108 

RE: EXAMINING IMPLEMENTATION OF COPLINK TECHNOLOGY IN LAW 
ENFORCEMENT SETTINGS: INBIVIBUAL ANB ORGANIZATIONAL ISSUES 

Dear Mr. Lin: 

We received your proposal and revised documents concerning your above cited proj ect. Regulations 
published by the U.S. Department of Health and Human Services [45 CFR Part 46.101(b) (2)] 
exempt this type of research from review by our Institutional Review Board. Note: A copy of your 
disclaimer form, with IRB approval stamp affixed, is enclosed for duplication and use in 
enrolling subjects. 

Thank you for informing us of your work. If you have any questions concerning the above, please 
contact this office. 

Sincerely,. 

Rebecca Dahl, R.N., Ph.D. 
Director 
Human Subjects Protection Program 

RD/js 
cc: Departmental/College Review Committee 
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