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ABSTRACT 

 This study explored the perceptions of clinical personnel on the use of an 

interactive application within a Personal Interactive Information Management Site 

(PIIMS) (Perez, 2011). The interactive application selected for this study was Modular 

Object-Oriented Dynamic Learning Environment (MOODLE), an interactive application 

for online educational activities. PIIMS served as the internet desktop or central network 

location for the information and application. The study tested MOODLE managed within 

PIIMS, as a feasible means of developing and administering online competency testing. 

The descriptive research study assessed the perceptions of laboratory personnel using the 

interactive application. A 36-item computer-based survey was designed and administered 

to 55 participants using PIIMS. Factor analysis of the responses revealed three latent 

factors labeled preference, usefulness, and self-efficacy.  The labeling of the three latent 

factors of perception was based on the theme related to each item and their strong 

primary loading. Furthermore, the analysis of the data indicated participants preferred 

using an interactive application for online competency testing over traditional methods, 

felt competent using the online method, and considered it more useful than other 

methods. Given the rate at which technology and information is evolving, it is important 

that we gain insight on the attitudes of using interactive applications within a central 

network location such as PIIMS for competency testing and information management. 
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Chapter I 

Introduction 

Competency testing in the clinical laboratory has not kept up with new, evolving 

instructional technologies. Adapting to this changing environment, an important step is to 

gauge lab technician attitudes toward using a Modular Object-Oriented Dynamic 

Learning Environment (MOODLE) within a Personal Interactive Information 

Management Site (PIIMS) for clinical laboratory online competency testing. This 

research surveyed clinical personnel’s perceptions on using an interactive application 

MOODLE, managed within a Personal Interactive Information Management Site (PIIMS) 

(Perez, 2011), to develop, administer, and effectively manage online clinical laboratory 

competency testing.  

Competency testing is a requirement for all laboratory personnel working in a 

clinical laboratory. Various governmental and professional organizations are responsible 

to insure annual competency testing is conducted by all organizations engaged in clinical 

laboratory activities. Currently, the traditional methods of competency testing used in 

clinical laboratories are outdated and ineffective (Haun, Leach, & Vivero, 2000).  

A method for practical and efficient competency testing is important for the 

medical laboratory field, making identifying and surveying interactive competency 

testing methods an important aim (Haun et al., 2000). The clinical laboratory is a 

significant part of the total health care provided to patients. About 70 percent of all 

medical diagnoses are made using laboratory results (Mayo School of Health Sciences, 

2009). The Clinical Laboratory Improvement Act of 1988 (CLIA) mandates competency 

testing be completed annually by all employees routinely performing clinical testing. In 
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addition, competency testing is also required by the College of American Pathologists 

(CAP) and the Joint Commission on Accreditation of Health Organizations (JCAHO). 

Many tests in a clinical laboratory consist of two parts, a manual part and a 

microscopic part. Current methods of competency testing assess a technologist’s ability 

to accurately report results by having the technologist manually perform the first part of 

the clinical test and then review a hand-out of pictures illustrating different types of 

elements found in the microscopic portion of the test. The answers are then graded by 

comparing them to results obtained by other technologists and established criteria. 

However, performing, preparing, preserving, and grading this type of assessment is time 

consuming. If test administration and grading were integrated into an online interactive 

computer-based program, eliminating preparation and preservation of the test samples, 

employees and supervisors would have more time to devote to patient care. According to 

previous research, online computer-based competency testing is more consistent, efficient 

and effective compared to the more traditional methods of competency testing (Aston et 

al., 1999).  

Purpose of the study 

The purpose of this study was to evaluate clinical laboratory personnel’s 

perception of using interactive applications such as MOODLE within PIIMS for online 

competency testing. A survey was developed and administered online to clinical 

laboratory personnel working in various departments in a clinical laboratory. This survey 

gathered data on the dimensions of perception about MOODLE as an interactive online 

competency testing and information management tool. The findings of this study are 
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expected to contribute to future development of more effective and efficient interactive 

testing models within PIIMS for online competency testing.  

Research Question 

 What are clinical laboratory personnel’s perceptions concerning the use of 

interactive applications such as MOODLE to develop, administer, and manage online 

competency testing?  

 This was a descriptive research study that measured clinical personnel’s 

perceptions about using the interactive application MOODLE for competency testing. I 

anticipated that the clinical laboratory personnel surveyed would have a positive opinion 

on three possible factors; preference, usefulness, and self-efficacy of using interactive 

applications such as MOODLE within PIIMS to develop, administer, and manage online 

competency testing in a clinical laboratory.  

Chapter Summary 

This chapter outlines the main point of this research. MOODLE was used within a 

PIIMS which was designed to meet an individual’s need for information management. 

The survey used was designed, developed and administered online within PIIMS. The 

research question concerns the perception of laboratory personnel on the use of 

MOODLE within PIIMS for designing, administering, and managing online computer-

based competency testing. 
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Chapter II 

Review of Literature 

Introduction 

 The purpose of this study was to gather data on perceptions for using MOODLE 

to administer competency testing. The study group consisted of clinical laboratory 

personnel working in the Texas Medical Center located in Houston.  

 This chapter provides a review of literature that is relevant to the purpose of this 

study and to the research questions. The review provides a description of the different 

type of clinical laboratory personnel and their job description. It also contains a brief 

account on the different type of agencies responsible for monitoring and regulating 

competency testing in clinical laboratories. The review also contains information on 

computer-based instruction and testing. Competency testing is also reviewed because it is 

an important part of this study. A brief review of online surveys, PIIMS, MOODLE, and 

designed was also carried out. This chapter also discusses the implications and 

justifications for the survey. 

Clinical Laboratory Personnel 

Clinical Laboratory Personnel (CLP) are professional workers certified and 

trained to work and perform diagnostic testing in a clinical laboratory (Bruce, 1990). 

Various positions within a clinical lab depend on the individual needs of the laboratory. 

Although titles have changed, and may vary from location to location, the main elements 

of a clinical laboratory team include the laboratory director, technical/general 

supervisors, scientists/technologists, technicians and phlebotomists (Clinical Laboratory 

Improvement Amendments, 1998). These positions are summarized in Table 1.  
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Table 1.   

 

Clinical Laboratory Personnel 

 Position Education and Training Responsibilities 

Laboratory Director Doctoral degree (e.g., MD 

or PhD)  

Board certification 

recommended 

Directs and manages all lab 

operations and ensures quality 

patient care. Interprets test 

results, with consulting 

pathologist 

Technical Supervisor Doctoral degree (e.g., MD 

or PhD); may be Master's 

or bachelor's degree with 

experience  

Board certification 

recommended 

May be the same person 

as the lab director 

Provides oversight of technical 

and scientific functions of the 

lab 

General Supervisor May be the same person 

as the lab director or 

technical supervisor  

Depending on lab and 

experience, MLS/MT or  

MLT/MLT may qualify 

Provides oversight of day-to-

day functions of the lab 

 

Medical Technologist 

(MT) or Medical 

Laboratory Scientist 

(MLS) 

 

Bachelor degree in 

medical 

technology/biological 

science or completion of 

accredited CLS/MT 

program. Licensure / 

certification may be 

required by employers 

 

Performs routine tests; 

develops new test methods 

under supervision; performs 

quality control tests; becomes 

group or team leader; 

supervises, teaches, delegates  

Medical Laboratory 

Technician (MLT) or 

Clinical Laboratory 

Technician (CLT) 

Associate degree and 

completion of accredited 

CLT/MLT or certificate 

program 

Licensure/certification 

may be required by 

employers 

Performs routine tests and 

quality control tests under 

supervision of MLS/MT  

Specialized Fields   

Cytogeneticist Doctoral degree (e.g., MD 

or PhD) and board 

certification 

  

Performs cytogenetic analyses 

to diagnose chromosomal 

abnormalities in human genetic 

diseases 
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Cytogenetic 

Technologist 

Bachelor degree (B.A. or 

B.S) in the sciences or 

medical technology  

MLSp(CG) certification 

recommended 

Prepares biological specimens 

for cell culture and microscopic 

analyses as part of cytogenetic 

studies; assists the 

cytogeneticist 

Cytotechnologist (CT) Bachelor degree and 

completion of accredited 

CT program 

  

  

Examines human cells under 

microscope for signs of 

pathology 

(e.g., Pap smears for signs of 

cancer); with appropriate 

experience, may supervise a 

cytology laboratory 

Histotechnologist 

(HTL) or Histologist 

Bachelor degree and 

completion of accredited 

HTL program  

Prepares tissue samples for 

microscopic examination by 

pathologist and performs 

complex procedures; can 

supervise histology technicians 

and, with appropriate 

experience, may supervise 

histology laboratory 

Histology technician 

(HT) 

High school degree and 

completion of accredited 

histology program 

Prepares sections of body 

tissues for microscopic 

examination by pathologist, 

processes tissue biopsies, 

assists histotechnologists 

Phlebotomist (PBT) High school degree and 

training or work 

experience 

Collects blood samples from 

patients for lab tests 

 Compiled from “Careers in Medical Laboratory Technology,” published by the 

American Society for Clinical Pathology; “Clinical Chemistry: Partnerships in 

Healthcare” by the American Association for Clinical Chemistry; and the 

Association of Genetic Technologists. 

 

Regulatory Agencies  

Facilities that perform laboratory tests on human specimens for the purpose of 

diagnosis or treatment are required by federal law to have a CLIA certificate, which is 

renewed every two years. The requirements for staff and competency training differ 

slightly for the American Association of Blood Banks (AABB), the College of American 

Pathologists (CAP), the Clinical Laboratory Improvement Act of 1988 (CLIA), and the 

Joint Commission for Accreditation of Healthcare Organizations (JCAHO), for example, 
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AABB standards suggest use of proficiency testing, written and oral exams, and 

observance of daily work procedures for improve performance. CAP requires a sufficient 

work force with adequate documented training and experience to meet the needs of the 

laboratory with periodic evaluations. CLIA requires a mechanism for periodically 

evaluating the effectiveness of policies and procedures to ensure employee competence. 

JCAHO requires individual competency to perform tests safely and accurately and to 

prevent transfer of infection. Despite these subtle differences, all agencies agree that staff 

competency should be evaluated and reported regularly. 

Computer-Based Instruction and Testing 

 Computer-Based Instruction (CBI) is instruction and testing in which the 

participants learn their particular area of work by carrying out their training and 

competency testing on a computer (Bures, Abrami & Amundsen, 2000). 

      In a meta-analysis of studies dealing with CBI in the health professions; 

achievement effects, adult learners' long-term retention, attitudes toward content, 

instructional method and computers were reviewed. Meta-analysis is a statistical method 

of combining the results of a number of different studies in order to provide a larger 

sample size for evaluation and to produce a stronger conclusion than can be provided by 

any single study (Arthur, Bennett, Edens, & Bell, 2003). The analysis consisted of 47 

studies with 10 classified as allied health studies. In 32 of the studies, students using CBI 

had a higher examination average. In the studies where effect size could be determined, 

students using CBI scored at the 66
th

 percentile of the students in the conventional group 

(Cohen & Dacanay, 1992).  Bruce (1990) found that in clinical laboratory science 
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computer-assisted instruction is more effective than a correspondence course and as 

effective as a workshop in providing continuing education.  

  Early research studies on computer-based instruction compared it with teacher led 

instruction. The studies tended to view the computer as an independent variable and 

assumed that the computer itself was affecting the learning process (Thompson, 

Simonson, & Hargrave, 1993). Current research is more focused on the computer 

environment and how it has the potential for improving students problem solving and 

critical thinking. Research that focuses on the computer environments takes into 

consideration the interactivity provide by computer applications and not just static 

information. The new interactive computer environments are promoting more active and 

individualized learning on the part of the students as well as encouraging teachers to act 

as facilitators instead as the sage on stage.  

Advantages of interactive computer-based instruction includes the ability to reach 

a much wider audience, the learner's control of pacing and approach, flexibility in 

instructional methodology, and assessment. However, the effectiveness of interactive 

computer-based instruction depends on adhering to proper educational theory on 

developing proper pedagogical delivery of instruction and testing. 

           Perceived disadvantages of interactive computer-based instruction are as follows: 

1. It is not as effective as having an actual person teach; CBI studies do not compare 

equal teaching methods because the resources do not have the pedagogical 

strategies or knowledge content. (Prewitt, 1998). 

2. It is perceived as impersonal and fails to identify learners or learning tasks for 

which CBI may be most appropriate. (Lawson, 1999).  
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3. There is no significant difference between the level of learning in computer-based 

instruction and the traditional or standard method. CBI users usually devote more 

time to the common learning goal than their peers so any improvement in 

performance was due to more effort and not something inherently better in using 

computers to teach. (Williams & Zahed, 2005). 

Competency Testing 

To effectively assess employee competency, a method must be designed, 

developed, and implemented that covers all aspects of the testing process, addresses the 

core abilities and knowledge bases, is consistently applied to all personnel who have 

technical as well as nontechnical roles, and is administered in an educational 

environment. Covered areas include employee instruction, covering the theoretical and 

practical aspects of the testing; theoretical testing, addressing whether employees 

understand the theories behind methods, instruments, policies, and procedures; practical 

observation, directly observing the employee’s testing of samples, assessing mechanical 

techniques, judgment, decision-making processes, and communication skills; and 

documentation, insuring the results of competency testing are documented and retained 

for compliance purposes and employee feedback. 

However, there are significant drawbacks to the current system of testing. A good 

example is the urinalysis competency test. Reading the microscopic part of the test is 

subjective, which makes it difficult to develop a reliable and valid assessment method. 

Establishing written standardized grading criteria would help eliminate the subjective 

nature of grading microscopic test responses. The improvement in computer images and 

technology makes it feasible to use standardized color images of actual slides. In 
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addition, an employee in the current system submits a written response to test materials 

and then waits for the employer to grade it. Interactive computer-based competency 

testing would allow not only for a more efficient and effective means of presenting and 

grading test materials, but can also provide the education and documentation through 

links.  

Online Surveys  

In recent years, computer-assisted self-interview (CASI) software has started to 

replace the paper and pencil self-administered questionnaires (SAQs) in psychological 

and behavioral research. CASI provides a number of potential benefits over traditional 

paper and pencil methods (Schroder & Carey, 2003); however, its cost is often 

prohibitive.  The uses of online surveys to gather facts, assess perceptions, and so on, are 

expanding along with the developing technology of computers and the internet. Today a 

research participant can be given a hyperlink to a website where the survey, incorporating 

multi-media graphics and sound, is administered. However, researchers in various 

disciplines are unaware of advantages and disadvantages associated with conducting 

online surveys for their unique field. 

Concerns about using Internet-based surveys include whether they are 

scientifically valid and also how to best conduct them. The e-mail survey was utilized 

before the widespread use of the web in the late 1980s. The e-mail had the advantage of 

nearly instantaneous delivery to the recipients and also the avoidance of postal costs. The 

e-mails were simple and text-based, which limited their length and scope. The major 

advantage at the time was the decrease in delivery and response time (Schonlau, Fricker, 

& Elliott, 2002). By the mid-1990s Internet survey began to replace the e-mail survey. It 
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became the preferred choice because it was easy to put into practice, it provided a 

friendlier interface with the respondent, and it offered the use of multimedia such as 

audio and video. One major advantage of computer-based surveys is that the computer 

automates the data entry phase of a survey. This increases the accuracy of data entry and 

saves time and cost in collating.  

Surveys are useful in gathering data on people’s perceptions, opinions, 

knowledge, attitudes, and behavioral intentions (Kelley, Clark, Brown, & Sitza, 2003). 

Four main reasons for conducting surveys are (a) to gather information and data, (b) to 

provide opportunity to discuss key topics about the target population, (c) to make sound 

data-driven decisions, and (d) to provide a benchmark.  

PIIMS and MOODLE 

Given the complexity and diverse nature of the various competency testing 

components, it seems clear that the efficiency of these tasks can be significantly 

improved by integrating them into an interactive computerized system. PIIMS and 

MOODLE are integrated systems designed for this purpose.  

PIIMS manages, distributes, and gathers data, while MOODLE is an interactive 

application designed for educating and testing.  MOODLE is a global development 

project designed to support the theory of a social constructionist framework of education.   

PIIMS is a Personal Interactive Information Management Site that bridges the gap 

between information management and information managers. It brings information and 

applications together for better management of both, allowing for the control of 

information and applications in a central location. It provides autonomy and 
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independence from advertisement and providers of internet sites.  It is an individual’s 

personal means of interacting with the internet. 

PIIMS is not a software application it is an interactive website method used to 

manage information and applications. PIIMS was designed and developed in an 

environment created with the aid of ColdFusion and Dreamweaver. PIIMS can serve as a 

central network location capable of linking with interactive applications such as 

MOODLE. It can be used to collect data from interactive applications and deposit the 

data into a Microsoft Access database located on a server. It can collect data by way of a 

client desktop or the internet. Information and data can be linked to PIIMS for easy 

retrieval from the database for display. (For details on the development and design of 

PIIMS see Perez, 2011.) 

ColdFusion is a programming language based on standard HTML (Hyper Text 

Markup Language) that is used to write dynamic web pages that connect to a database 

located on a server.  This is the main programming language that was used to create 

PIIMS for this research paper. It is an application platform used for developing and 

delivering applications.  Creating an application with ColdFusion is as easy as creating a 

static website; the difference is that in a ColdFusion application you can introduce a large 

range of functionality that are not available either in static websites or in traditional 

client/server applications. Using ColdFusion to create the computer based competency 

test allows the designer the ability to use a large number of the functions. The design 

allows for the creation of a dynamic advance organizer page that provides the user with 

information and materials to help him/her recall prior knowledge that will assist him/her 

on successfully completing the competency test. In addition it provides the designer the 
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ability to collect responses and answers to both surveys and competency tests. 

ColdFusion allows the designer to create dynamic pages that display images, collects 

data, and stores the information on a database through the internet for further 

manipulation. A ColdFusion interactive website application is a collection of pages, 

similar to a static website.  The pages in a ColdFusion interactive website application 

include the server-side ColdFusion Markup Language (CFML) in addition to HTML. 

CFML allows the ability to control the applications, integrate a wide range of server 

technologies, and dynamically generate the content that is returned to the Web browser.  

ColdFusion is one of the best ways to create dynamic web pages that link to just about 

any database. 

ColdFusion was introduced by Allaire Corporation in 1996, acquired by 

Macromedia in a merger in April 2001, and acquired by Adobe in December 2005. As a 

commercial product, it has some features different from other server side scripting 

languages. One major difference is that ColdFusion costs money. A server side scripting 

language works with an interpreter. Depending on the extension of the filename to be 

served, .php .asp or .cfm, the server will first send the file to an interpreter which is what 

dynamically generates your page. So to use these languages you need to install them on 

your server. PHP is free, ASP is free, but CF costs money, and that may be the reason 

why it is growing slowly. However, most NT (New Technology) hosting packages do 

already include ColdFusion, therefore, for the person who does not own their own server 

the pricing difference will not have much effect.  

As a language, Cold Fusion is easier to learn and use then ASP and PHP. 

ColdFusion pages consist of standard HTML tags such as <FONT SIZE=.+2.>, together 
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with CFML (ColdFusion Markup Language) tags such as <CFQUERY>, <CFIF> and 

<CFLOOP>.  CFML allows for the ability to control the behavior of the applications, 

integrate a wide range of server technologies, and dynamically generate the content that 

is returned to the Web browser.  

When a page in a ColdFusion application is requested by a browser, it is 

automatically pre-processed by the ColdFusion application server. Based on the CFML in 

the page, the application server executes the application logic, interacts with other server 

technologies, and then dynamically generates an HTML page which is returned to the 

browser (Smith, 2008).  

Dreamweaver is an Adobe application for designing and developing websites. 

Dreamweaver is available for Windows and Macs operating systems; recent versions now 

support web technologies such as server-side scripting languages including ASP, PHP, 

and ColdFusion. Using ColdFusion and Dreamweaver allows the user to creation a 

ColdFusion Dreamweaver environment in which it is possible to design and develop 

interactive websites. 

PIIMS was used to create the survey for this study and to gather the data. The data 

was gathered online via the survey, and the answers were then transferred into a 

Microsoft Access database for analysis. MOODLE was the interactive application used to 

create the actual competency testing along with the instructional materials.  

PIIMS and MOODLE materials were developed using the instructional design 

method of analysis, design, development, implementation, and evaluation (ADDIE) 

(Strickland, 2006). This involves the following techniques: First, analyze the needs. 

Second, design instruction and presentations. Third, develop the materials. Fourth, 
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implement activities and courses. Last, evaluate participant progress and instructional 

materials effectiveness.  

Instructional theories also play an important role in the design of instructional and 

testing materials. Theories such as behaviorism, constructivism, social learning and 

cognitivism help shape and define the outcome of instructional and testing materials (Liu, 

2008). Behaviorism is the school of psychology which attempts to explain human 

behavior entirely in terms of observable and measurable responses to environmental 

stimuli. Constructivism is a viewpoint of holistic learning founded on the principle that, 

by reflecting on our experiences, we construct our own understanding of the world we 

live in. Each of us generates our own “rules” and “mental models,” which we use to make 

sense of our experiences. Learning, therefore, is simply the process of adjusting our 

mental models to accommodate new experiences. Cognitivism is the study of how 

humans document and analyze information. The cognitivism view is that learning occurs 

internally and through the social interactions with others. It is the social interactions that 

trigger and assist the learning process as the learner makes internal connections between 

and among what has been observed and his or her experiences (Driscoll, 2005). 

In the assessment phase, the instructional problem is clarified, the instructional 

goals and objectives are established and the learning environment and learner's existing 

knowledge and skills are identified. The design phase deals with learning objectives, 

assessment instruments, exercises, content, subject matter analysis, lesson planning and 

media selection. The design phase should be systematic, meaning it is logical and orderly 

in identifying, developing and evaluating the strategies for attaining the objective. It 
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should also be specific; the instructional design needs to be developed with attention to 

details. 

The development phase is where instructional designers and developers create and 

assemble the content assets that were blueprinted in the design phase. In this phase, 

storyboards are created, content is written and graphics are designed. If computer-based 

instruction is involved, programmers work to develop and/or integrate technologies. 

Testers should address debugging procedures. The instruction design system is reviewed 

and revised according to feedback. 

  In the implementation phase, training the facilitators is initiated and should cover 

the course curriculum, learning outcomes, method of delivery, and testing procedures.  

This is the phase where the instructor ensures that the books, hands-on equipment, tools, 

CD-ROMs and software are in place, and that the learning application or website is 

functional. 

The evaluation phase consists of two parts: formative and summative. It is the 

summative part that is relevant to the collection of data for this study. Formative 

evaluation is evaluated at each stage of the ADDIE process. Summative evaluation 

consists of tests designed for domain specific criterion-related referenced items and 

providing opportunities for feedback from the users (Strickland, 2006). Rothwell and 

Cookson (1997) claim that evaluation is the process of estimating value of a planned 

learning experience. It consists of two steps: (1) comparing results and objectives and (2) 

appraising or judging the value of the differences assessed. It involves evaluating what 

the results are and what they should be. The current project addresses the sixth step, 

evaluation, by exploring the perceptions of clinical personnel who actually use an 
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interactive application MOODLE. The data from the survey will be used to improve the 

design and development of the interactive competency testing and instruction. This 

information will also aid data-driven decisions, thus addressing the need for improved 

competency testing in the clinical laboratories.  

Human Performance Technology (HPT) theories were also taken into 

consideration in the design of the competency testing and instruction materials used for 

this study. HPT is defined as a systematic approach for improving productivity and 

competence using a set of methods and procedures along with strategies for solving 

problems.  More specific, it is a process of selection, analysis, design, development, 

implementation, and evaluation of programs to most cost-effectively influence human 

behavior and accomplishment. It is a systematic combination of three fundamental 

processes: performance analysis, cause analysis, and intervention selection (Industry 

Report, 2000).   

Human performance in all fields and domains can be improved through properly 

designed human performance methods and educational methods of instruction. Gilbert 

(1996) asserts that a robust sub domain of study within instructional systems is human 

performance technology (HPT). HPT focuses on terminal performance as its unit of 

measure and explores three areas to seek leverage in improving performance; 

information, instrumentation, and motivation. 

Human performance technology provides the means to increase productivity of 

the employees by improving their skills and knowledge. Similarly, I believe that using 

PIIMS can increase human performance by providing a means of competency testing that 

is less time consuming and also improves skills and knowledge. Just the fact that 
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employees will be using a computer and internet to take the competency test will increase 

their computer skills by having them navigate the site and take the test.  

The use of PIIMS for competency is not only more productive but it also 

contributes to better management of limited resources in the current market of clinical 

laboratories. The U.S. organizations with 100 or more employees budgeted $54 billion on 

formal training of employees in 2000 (Industry Report, 2000).  Reasons for evaluating 

human performance beside the marketplace are:  

a) Accountability to the organization.  

b) Evaluation on whether to continue or discontinue a program. 

c) To gather information on how to improve and create new programs. 

          Bichelmeyer and Horvitz (2005) assert “the quintessential goal of every 

human performance technologist, as well as every educator, professional development 

specialist, corporate trainer, human resources professional, middle-level manager, 

corporate executive, psychologist, coach and self-help guru, is to create better human 

performance” (p. 1). Cicerone, Sassaman and Swinney (2005) declared that the success 

of the efforts to increase performance is decided by the theory that guides the evaluation 

of the performance. 

Arthur et al. (2003) claim that individuals and organizations need for development 

is traced to numerous demands, including maintaining superiority in the marketplace, 

enhancing employee’s skills and knowledge, and increasing productivity. Other areas of 

importance in designing and evaluating a training program are; needs assessment, the 

processes of analyzing the organization needs, objectives, and problems, to determine 

what training is necessary. The purpose is to specify the skills and tasks the employees 
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will need to meet the objectives of the program. “Cognitive skills and tasks are related to 

the thinking, idea generation, understanding, problem solving, or knowledge 

requirements for the job” (Arthur et al., 2003).  In their research paper “Effectiveness of 

Training in Organizations: A Meta-Analysis of Design and Evaluation Features” they 

used meta-analytic procedures to examine the relationship between specific training 

design and evaluation features and effectiveness of organizational training. What they 

found was that the type of training method used, the skill or task characteristic trained, 

and the choice of training evaluation criteria are related to the observed effectiveness of 

the program.  

Design 

The process of design is not fully understood, probably because design is not 

narrow in scope and it involves many facets and theories of learning. Any attempt in 

mapping the process of design should be flexible and nonrestrictive, mimicking the 

complexity of the human mind and world. It must include skills common to all 

disciplines but also be broad enough to allow for specific skills related to individual 

disciplines. Likewise, the design of MOODLE within PIIMS for competency is meant to 

be flexible and nonrestrictive allowing for the innovation of a variety of applications and 

uses. Design can be described as a collection of related parts working together by way of 

a driving force to accomplish a particular task. A system design can be either simple or 

complex and is made up of many smaller subsystems. 

Some researchers view design as the conception and realization of new things 

(Cross, 2001). Design involves the appreciation of material culture and the application of 

the arts of planning, inventing, making, and doing. Cross (2001) claims that design has its 
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own distinct things to know, way of knowing them, and ways of finding out about them. 

The development of MOODLE within PIIMS is the conception and realization of new 

ways of competency testing and information management and is at the core of design. 

Intriguing is the concept that as humans when we create we are actually practicing 

design at its fundamental roots. Design is applicable to all aspects of the world we create 

around us as well as in the study of the world as it exists around us. A good definition for 

design is that it is the thinking process that occurs when creating a concept, theory, idea, 

object, and so on.  Like others before them Nelson and Stolterman (2003) discuss design 

in a broad manner and not as a specific field or design such as interior design, 

information system design, physical design, healthcare design, etc. They promote the idea 

that design in itself is its own domain or tradition with its own fundamental core of ideas. 

The unifying elements as proposed by their article are foundation, fundamentals, and 

metaphysics. Foundation is the principles of design and fundamentals are the core 

concepts that are learned or improved. Metaphysics is the interaction of foundation and 

fundamentals.  Design is viewed not just as creating but also as a profound function 

involving reflection, productive action, and follow through. The process of design is the 

means for the most effective and efficient way of accomplishing the task. Design is a 

basic human function that we practice daily to create our reality. 

Implications 

The availability of applications such as MOODLE, ColdFusion, Dreamweaver, 

and Access now makes it possible for almost anybody to design their own interactive site 

for competency testing. Designing and developing a private independent interactive site 

for competency testing endows the individual with autonomy and freedom of choice to 
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decide what and how information is consign to the site. One other advantage of an 

interactive website is the ability to present and gather the data for a variety of innovative 

uses. Designing a Personal Interactive Information Management Site and using 

MOODLE endows the individual with the ability to maintain and control the delivery and 

gathering of data. It allows for the collection of information to a private database. The 

information can later be made available for analysis and mining.  The main advantage of 

MOODLE within PIIMS is the increase ability to present and gather data for multiple 

personal and professional projects. The individual is no longer a passive participant in 

Web 2.0 but the creator of his own site independent of commercial providers.  MOODLE 

within PIIMS can be used in a variety of professional fields because of the flexibility, 

ease of use, and available tutorial resources on the internet. MOODLE within PIIMS can 

be used for competency testing in almost any field. MOODLE within PIIMS can be the 

resource for the delivery of online educational materials, testing, sign off documentation, 

and so on for many professions.  

Justification for Survey  

The survey gathered data on the perception of laboratory personnel on the use of 

an interactive application MOODLE within PIIMS for competency testing. Current 

methods of competency testing have been in use for many years. However, these methods 

of competency testing have become obsolete in this new era of instructional technologies. 

Due to the shortcomings of the manual methods they are high in both cost for materials 

and time. On this basis, the survey endeavors to gather data on the perceptions of clinical 

personnel on using the interactive application MOODLE within PIIMS for competency 

testing as a method for a more efficient and effective method of competency testing using 
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new instructional technologies. Hopefully, the results will provide information to other 

laboratories in need of more efficient and effective methods of competency testing to 

adopt new instructional technologies in the clinical laboratory environment.    

Chapter Summary  

This chapter reviewed clinical laboratory personnel, regulatory agencies 

responsible for laboratory competency testing, competency testing requirements, the 

present state of competency testing methods, the value of online survey methods, PIIMS, 

MOODLE, ADDIE, and justification for surveying the perceptions of clinical personnel 

on using an interactive application MOODLE.
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Chapter III 

Methodology 

 Introduction 

 The purpose of this study was to describe the perception that clinical laboratory 

personnel have for using MOODLE for competency testing in the clinical laboratories. 

As a result, this study addressed the research question: What are the perceptions of 

clinical laboratory personnel on using MOODLE to develop, administer, and manage 

online competency testing? 

 This chapter describes the methodology that was used to provide evidence of the 

existence of the three sub factors of perception. The chapter further describes (a) research 

design, (b) participants; (c) procedures; (d) survey; (e) data analysis, and (f) open-end 

questions. 

Research Design 

This study used survey data from clinical lab personnel to quantify perceptions 

about the interactive application MOODLE. Participants rated their perceptions with 

regards to preference, usefulness and self-efficacy of the interactive application 

MOODLE for developing, administering, and managing online competency testing, as 

compared to traditional methods.  

Participants 

Participants were 70 employees who work in a clinical laboratory at one of the 

major hospitals in the Texas Medical Center located in Houston. Of the 70 persons that 

were invited to fill out the survey, 55 filled out the survey. The hospital is one of the 

major hospitals in the Texas Medical Center. The participants are also representative of 
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similar numbers and type of staff in the clinical laboratories of these institutions. They 

represent managers, supervisors, technologists, laboratory liaison technicians and 

phlebotomists. The survey was intended to collect data from this convenient cohort 

selected from a predetermined population and collected at one point in time. The 

participants are representative of a larger group of laboratory personnel working in the 

Texas Medical Center. It is a convenient sample because the participants are employed at 

the same institution. The sample is limited and includes only participants that have taken 

the competency tests that I designed and developed using MOODLE. Competency testing 

using MOODLE was completed for the hematology department, chemistry department, 

coagulation department, urinalysis department and the specimen processing areas of the 

hospital laboratory. An e-mail list of potential participants working in the hospital and 

associated outside clinical locations was used.  

Procedure 

The sample group was invited by e-mail to participate in the study (See Appendix 

A). Included with the request to participate was five dollars or the equivalent in a 

McDonald’s gift card as a token of appreciation to compensate all the participants for 

their time. The participants were asked to fill out an interactive survey linked to PIIMS. 

First, they clicked on a link in the email (http://www.macjuan.com) and were taken to the 

PIIMS website.  On the website, clicking a button took them to the anonymous online 

survey. The survey took an average of 15 minutes to complete. When they finished taking 

the online survey they clicked “submit,” and were thanked for their time and notified of 

their success on filling out the survey. The data was collected anonymously and assigned 

random numbers as identifiers for the purpose of analysis. The gift cards and money were 
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delivered to all invited participants by interdepartmental mail along with the consent form 

that was signed and returned whether they participated or not, so that anonymity was 

maintained. 

Survey 

I decided to conduct a computer-based survey because of the convenience of 

using this type of data collection method. I designed the survey using a Dreamweaver 

and ColdFusion environment.  I collected that information in a Microsoft Access 

database. I decided to design and develop the survey instead of using one of the many 

free survey applications available on the internet because of the preference for full 

control of the final product and not relying on commercial generic products which limit 

the questions and versatility of the survey.   

I designed the pilot survey in a previous study to measure the opinion of the 

respondents on the use of an interactive website for designing competency testing and 

information management (Perez, 2010). In order to design a high-quality survey I 

embarked on a comprehensive literature review of online surveys, creating surveys, and 

types of surveys. What I discovered was that for the pilot instrument on surveying the 

opinions of a cohort of laboratory personnel a 5 point scale would be appropriate. The 

research recommends using a 5 point scale to get opinions on a topic which are strongly 

positive, negative or neutral (See Appendix D). However, for this study the interest is on 

whether the participants have a positive or negative perception on using online interactive 

applications, so a 6 point scale was the appropriate instrument for this project (See 

Appendix E). A 6 point scale without a neutral choice would compel the participants to 

respond on whether their perception in using interactive applications for online 
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competency testing is positive or negative. For the pilot survey, I first created a survey of 

52 items based on the best methods elicited from the literature review. Second, I 

administered the survey to a convenient sample of 22 participants to expedite the process 

and gather the required data.  Initially, I developed over 100 items to survey the opinions 

of the cohort but finally decided on 52 items which I felt addressed the main construct of 

opinion and its four multidimensions of (a) preference, (b) worthiness, (c) self-efficacy 

and (d) perception.  After gathering the data, it appeared that items that grouped together 

exhibited high loading on the same factor. I concluded that these items measured the 

same construct.   I settled on three dimensions based on how the questions loaded on the 

rotated factor analysis and how they clustered after reverse coding the negatively stated 

questions.  Although some items cross loaded the majority exhibited primary strong 

loading on only one factor. I combined my original dimensions of perception and 

worthiness into one dimension of usefulness. I did this because after examining the data a 

pattern emerged that seemed to cluster the questions into the dimension of usefulness.   I 

decided on 30 items relative to the dimensions of (a) preference, (b) usefulness, and (c) 

self-efficacy for any future survey based on this research. Furthermore, the data collected 

indicated that by eliminating and modifying some of the questions on the survey a better 

set of data and results could be gathered  

The questionnaire for this study contained 30 similarly scaled items, based on the 

pilot study survey, that reflect on the specific domains being surveyed using a 6-point 

scale ranging from “strongly agree” to “strongly disagree” with 6 indicating “strongly 

agree” and 1 “strongly disagree".  The three dimensions of perception were expected to 

be (a) preference (b) usefulness and (c) self-efficacy. Included were reverse questions to 
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cancel out the bias of wanting to agree with everything; reverse items increase internal 

validity. A response set is the condition of mind in which a respondent answers a specific 

group of questions according to a conscious or unconscious bias. For example, if a 

respondent feels that a certain application is great, the respondent may give positive 

responses to all the questions related to that application without reading all the items 

carefully. Cox and Cox (2008, p.16) suggest using italic lettering to emphasize whether 

the direction of the question is negatively stated in an effort to combat biased response 

sets by the respondents.  Some demographic information was collected along with other 

data using six opened-ended questions (See Appendix E).  

Data Analysis   

 SPSS version 18.0 was used for the analysis of the data collected for this study. 

First, a descriptive analysis was conducted on the demographic items (gender, age, 

education, race, direct reports, and titles) (Table 2). The purpose of the descriptive 

analysis was to check for outliers, missing data, or any other noticeable abnormality that 

might possibly bias data analysis. Descriptive statistics (means and standard deviations) 

were conducted for each survey item and are illustrated in (Table 3).                 

Second, a bivariate correlation coefficient of the survey item responses was 

examined for any values greater than 0.9, which would indicate singularity of the data 

and a high correlation.  Highly correlated items (greater than 0.9) would indicate that the 

items do not solicit enough response variation for proper analysis. The preferred score for 

proper analysis should be within the recommended value of 0.3 to 0.7 (Cohen, 1988).  

 Third, a varimax rotated factor analysis was done on the 30 scaled items to derive 

the component matrix which provided factor loadings. The data from the component 
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matrix was used to group the items according to how much they load on each factor. The 

component matrix was the central output of the factor analysis. The factor loadings or 

component loadings in Principal Component Analysis (PCA) are the correlation 

coefficients between the variables (rows) and factors (columns). Factor loadings were the 

basis for imputing a substantive label to the different factors. Loadings above 0.6 were 

considered high and those below 0 .4 low (Cohen, 1988).  Therefore a high loading 

corresponded to the factor and a low did not. Items that group together tend to exhibit 

high loading on the same factor and we can conclude that they are measuring or tapping 

the same construct.   

 The factors with eigenvalues greater than or equal to 1.0 were considered 

relevant. The items were then compared and examined according to their factor loading, 

to determine what latent construct they most represented. In addition, a table was 

designed illustrating what items loaded on which factors according to their loading 

values. Also included was the communality for each factor (Table 4).  

A reliability analysis was performed for each set of items representing the three 

latent factors. This provided the Cronbach alphas associated with each factor. 

Additionally, an item-by-item analysis was conducted in which the item statistics were 

used to determine if the coefficient alpha could be improved by removing any of the 

individual items.   

Reliability was furthered verified by the communality measurement, which 

assessed the percent of variance in a given variable explained by all the factors jointly 

and interpreted as the reliability of the indicator. In general, communalities show for 

which measured variables the factor analysis is working best and least well. 
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Descriptive statistics for the three perception scale factors were performed and are 

listed in Table 5. The alpha coefficients for the three factors showed high correlation 

within each set of items. Thirteen items identified with preference, eleven with 

usefulness, and six with self-efficacy. 

The study survey using similar methods of analysis as the pilot survey but with a 

6 point scale was intended to measure the respondents’ perception as positive or negative 

on the use of the interactive application MOODLE for competency testing, as compared 

to the traditional methods of testing. The analysis provides insight on the respondents’ 

perception about the ease and effectiveness of MOODLE. The analysis looked at item 

means, standard deviations, and how the items loaded on each dimension after factor 

analysis. The statistical analysis showed whether the respondent had a positive perception 

of using the interactive application MOODLE or not. A high score on an item indicated 

that the respondent had a positive perception of MOODLE.  

Open-Ended Questions 

Analyzing of open-ended questions starts first by looking at the responses for 

evidences of themes that were predicted would be gathered by the questions themselves. 

Second, coding is performed by either of two method; instrumental or representational.  

The first method of coding is performed from the subjective point of view of the 

investigator coding the questions themselves and then using computer programs. In the 

second method the point of view of the participants is recognized and the computer is 

used as the management of information tool. However, the coding itself is performed by 

the investigator. The choice of method depends on the study and what the investigator is 

looking for (Geer, 1988). In this case it is the perception of the participants as it relates to 
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the three multidimensions selected after the performance of factor analysis on items 1 

through 30; preference, usefulness, and self-efficacy.  

The questions for this survey were stated in a way to solicit short answers relative 

to the participants’ perceptions in using MOODLE. The questions were intended to 

collect opinions, nuances, rather than merely selecting answer to predetermined set of 

response like in questions 1 through 30. The open-ended questions were intended to 

contribute or augment questions 1 through 30 by accessing the participants’ true 

perception of using MOODLE. The questions were intended to be more objective and not 

leading as in the closed-ended questions 1 through 30.   

The open-ended questions responses were intended to solicit answers about how, 

what, when, where, and why.  Open-ended questions have a great diversity of responses 

depending on the participants and that was certainly true with this survey. The answers to 

the open-ended questions in this survey varied for very short or none to complete 

sentences. An additional benefit of open-ended questions is that it cuts down on response 

error. Participants are less likely to forget the answers they have to choose from if they 

are given the chance to respond freely.  

The techniques I used for this study in looking for patterns and trends are listed 

below: 

1. I read through the responses looking for common themes.  

2. I developed agreement and disagreement categories for the different themes 

selected. 

3. I labeled each comment with one or several categories. 

4. I looked at what I had and checked for trends. 
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5. I identified the patterns and trends. 

Limitations 

  The study had several inherent limitations. Using MOODLE within a Personal 

Interactive Information Management Site is unique and especially designed for this study. 

Furthermore, there are no similar studies available to compare or evaluate. Moreover, the 

study population was a convenient sample selected from a specific population of clinical 

laboratory workers and not random. All of the individuals invited to participate in the 

study had to have completed competency testing using the interactive application 

MOODLE integrated with PIIMS. This prerequisite further limited the number of eligible 

participants.  Because the sample was limited to one health organization, the results may 

not be readily generalizable. However, sampling laboratory personnel from several 

departments and outside labs within the same health institution provides support for use 

of competency testing using MOODLE in similar health institutions with the same type 

of organization. Moreover, the study provided valuable insight and information for future 

investigations on using interactive application such as MOODLE within PIIMS for 

competency testing in the clinical laboratories and other professions.  

The minimum amount of data for factor analysis was only partially met. Due to 

practical and limited resources, 70 participants met the prerequisites and only 55 

responded to the survey. The fact that a pilot survey and its data were used to develop the 

items for this survey, hopefully, compensated for the limited number of participants and 

data. The factor analysis of the major components indicates that it did. This is the first 

study of its kind and for practical reasons was limited in scope.  Hopefully, in the future a 

more extensive research study can be conducted with more participants and resources. 



PERSONNEL’S PERCEPTIONS ON USING INTERACTIVE WEBSITES   32 

 

Chapter Summary  

This chapter described the method of analysis of the data for this study, purpose 

of the study, the research design, and statistical methods used.  Also, included in the 

discussion was a description of the survey, sample population, the research procedures 

and limitations.
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Chapter IV 

Results 

Introduction 

 The purpose of the study was to gather data on the perceptions of clinical 

laboratory personnel on the use of MOODLE for competency testing in a clinical 

laboratory. The factor analysis of the data showed evidence of three sub factors for 

perception: preference, usefulness, and self-efficacy. 

Quantitative and qualitative data are discussed in this chapter. Questions 1 

through 6, solicited data on demographics. Likert scaled questions were used for items 7 

through 30; these questions solicited data on perception. The last 6 questions, 31 through 

36, were open-ended questions which solicited objective responses.  

Participants’ Demographics 

Data were collected from 55 of 70 clinical laboratory personnel who were invited 

to participate in the survey; the participation rate was 79%. Of the 70 participants invited 

to take the survey, 5 were lost due to attrition, and 10 did not participate.  The initial 70 

clinical personnel invited to take the survey were selected on the prerequisite of having 

recently used MOODLE for competency testing in the clinical laboratory. The sample 

group for the study consisted of clinical laboratory personnel that represent a larger 

population working in the Texas Medical Center in Houston, Texas. Furthermore, the 

different types of subgroups represented by the clinical laboratory personnel in the 

sample group are proportional to similar health institutions. The analysis of data listed in 

this chapter was performed using SPSS version 18.0   
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The demographic variables collected from the sample group provide insight on 

the characteristics of the population of clinical laboratory personnel. The clinical 

laboratory personnel were 73% female and representative of the U.S. population with 

regard to ethnic or racial background. Current population survey data show that the 

median age of clinical laboratory workers is 41 years (Grumbach, et al., 2002). The 

education level was a 4 year degree (67%), which compares to the number of 

technologists (55%) who hold 4 year degrees in the population sample.  The majority of 

the participants did not supervise other employees (76%).  
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Table 2. 

 

Demographics of Participants 

 

Characteristics  

 

 

Answer Option 

 

Frequencies 

 

Sex   

 

 

Age  

 

 

 

 

 

 

Educational Level  

 

 

 

 

 

 

Race   

 

 

 

 

 

People Supervised  

 

 

 

 

 

Work Title    

 

 

 

Female   

Male 

 

22-25  

26-30    

30-40    

41-50    

51-60    

61-Over 

 

High School-GED 

Some College   

2 Year Degree   

4 Year Degree   

Master’s Degree  

Doctoral Degree 

 

White    

White, non-Hispanic    

African-American  

Hispanic  

Asian-Pacific Islander 

 

None               

1-5      

6-10      

11-20 

31-40 

 

Supervisor    

Technologist   

Senior Tech   

Technician    

LLT-1    

LLT-2    

Senior LTT  

 

40 

15 

 

  1 

  2  

  5 

  6 

35 

  6 

 

  2 

  3 

  7 

37 

  2 

  4 

 

18 

  2 

12 

  3 

20 

 

42 

  4 

  3 

  5 

  1 

 

  7 

30 

  5 

  3 

  2 

  7 

  1 
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One of the main causes of the current medical laboratory personnel shortage is the 

aging workforce. As the data indicated, the majority of the participants (64%) in this 

study were between 51 and 60 years old. Our nation’s clinical laboratories are faced with 

a critically growing shortage of qualified laboratory personnel. This shortage hinders the 

clinical laboratory personnel’s ability to meet the demands of a timely response to 

clinical laboratory tests. The vast majority of all medical diagnoses are based on 

laboratory test results. Unfortunately, the United States is facing a severe and 

increasingly problematic shortage of laboratory personnel, raising questions about 

whether America’s medical laboratories have the personnel needed to handle today’s and 

tomorrow’s demand for medical laboratory testing services.  

For the last ten or more years, training of new laboratory practitioners has 

consistently been unable to meet the demand for their services. There is steady and 

critical decline in the number of students graduating from medical laboratory training 

programs. According to a 2003 study by the American Society for Clinical Pathology, 

rural areas and areas served by smaller hospitals, are finding it difficult to recruit and 

retain clinical laboratory personnel. Half of all laboratories in the nation are reporting 

problems hiring laboratory personnel, and laboratories reported even greater difficulty 

finding laboratory personnel for the evening and night shifts.  Personally, in my current 

position as laboratory manager in one of the major hospitals in the Houston area, it has 

been difficult to fill two open positions for medical technologists in the evening and night 

shift which have been posted for over five months. The American Society for Clinical 

Pathology (Strauss, 2009) states mechanisms are needed for the development and 

enhancement of laboratory training programs.  
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Using MOODLE linked to PIIMS is a viable solution for supporting the education 

and training of other allied health professionals who can substitute for laboratory 

personnel in performing moderately complex testing. This would be a workable solution 

for smaller clinical laboratories and would meet the federal rules and regulations of CLIA 

1988 which apply to the operation of clinical laboratories. This will help alleviate the 

critical and growing shortage of medical laboratory personnel and make the operation of 

smaller labs in emergency center and rural hospitals more efficient and effective. 

Currently, working as a laboratory consultant, I am able to use MOODLE and PIIMS to 

provide training and competency testing for allied health workers in three emergency 

centers located throughout the Houston metropolitan area.  I set up the training and 

competency testing for nurses and other allied health professional online so they can 

work in the clinical laboratories in the three emergency centers located throughout the 

Houston metropolitan area.  The nurses and other allied health professional are required 

by federal law to only work in the facility they are trained in and only under the 

supervision of the medical director. They are not meant to replace the medical 

technologist; they are only there to fill in the gaps due to the shortage of qualified 

medical technologists. 
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Data Screening 

In addition to the examination of demographic data, the descriptive results (means 

and standard deviations) of the survey responses were examined. Questions 4, 5, 6, 13, 

19, and 22 were reverse coded for factor analysis since they were negatively stated. 

Table 3. 

Summary of Items Means and Standard Deviations: Strongly Agree (6) and Strongly 

Disagree (1).  

 

                                                    Item 

 

 

Mean 

 

SD 

 

Q1   MOODLE with PIIMS provides control over information                        

        and applications.                             

 

Q2   I would like to use an online interactive website to deliver      

        testing and information.   

 

Q3   MOODLE within PIIMS will allow for the creation and       

        management of file. 

 

Q4   I am not comfortable using an interactive site.       

 

Q5   I would rate the site as hard to navigate.        

 

Q6   I hesitate using a computer.      

    

Q7  Using an interactive site would make me more productive.      

         

Q8   I don’t feel apprehensive about using a computer or the       

        internet. 

 

Q9   I would rate MOODLE within PIIMS an effective tool for      

        educational instruction and online testing. 

 

Q10  I am capable of adding and deleting information to a       

         database file. 

 

Q11  I prefer using a computer for information management.                 

 

Q12  MOODLE will endow the participants with computer        

         literacy skills that improve personal productivity. 

          

 

5.02 

 

 

5.00 

 

 

5.07 

 

 

4.62* 

 

4.13* 

 

4.90* 

 

4.79 

 

4.67 

 

 

5.02 

 

 

4.11 

 

 

5.04 

 

5.04 

 

 

 

1.03 

 

 

1.02 

 

 

0.94 

 

 

1.31 

 

1.48 

 

1.30 

 

1.31 

 

1.52 

 

 

0.99 

 

 

1.47 

 

 

1.02 

 

1.02 

 

 



PERSONNEL’S PERCEPTIONS ON USING INTERACTIVE WEBSITES   39 

 

Q13 Using computers make me feel uncomfortable.   

 

Q14 MOODLE and PIIMS are good sources for setting up an      

        interactive website for educational instruction and  

        competency testing.  

 

 

Q15  I am capable of describing the three stages of data     

         processing: input, processing and output.     

 

Q16  I believe that educational instruction and competency      

         testing in the clinical laboratory  has not changed 

         much in the last ten years.          

 

Q17  Using a computer does not scare me at all.       

 

Q18  I prefer using online computer competency testing over      

         current methods of testing. 

 

Q19  I find it difficult to use  a computer for organizing       

         information. 

 

Q20  I would rate the overall design of this Interactive  website      

         as excellent. 

 

Q21  I am able to easily access the internet.        

 

Q22  Having access to technical information online is not        

         helpful. 

 

Q23  I would like to use an interactive site for a customized      

         survey. 

 

Q24  I would like an interactive site that provides control of               

         information. 

                                   

Q25  I would like to use a personal database for the collection       

         and management of information.  

 

Q26  I prefer to use an interactive site as a central location for    

         my information. 

 

Q27  I would like to be able to easily retrieve  information from               

         my personal database with an internet capable device. 

 

 

4.73* 

 

5.00 

 

 

 

 

4.44 

 

 

3.91 

 

 

 

5.27 

 

5.16 

 

 

4.66* 

 

 

4.73 

 

 

4.93 

 

4.85* 

 

 

4.91 

 

 

4.87 

 

 

4.85 

 

 

4.84 

 

 

5.16 

 

 

 

1.34 

 

1.09 

 

 

 

 

1.29 

 

 

1.54 

 

 

 

0.97 

 

1.01 

 

 

1.14 

 

 

1.21 

 

 

1.22 

 

1.21 

 

 

0.89 

 

 

1.09 

 

 

1.13 

 

 

1.10 

 

 

0.98 
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Q28  I would like to create online tests using commonly available  

         programs that require minimal or no computer programming       

         skills such as MOODLE. 

 

Q29  I would rate MOODLE and PIIMS as a viable choice for    

         developing new interactive methods of  educational   

         instruction and competency testing. 

 

Q30  I would rate the information on MOODLE and PIIMS as   

         well organized. 

 

4.85 

 

 

 

5.07 

 

 

 

5.05 

 

 

1.23 

 

 

 

0.96 

 

 

 

1.03 

 

 

Note: * Indicates negatively stated items which were reverse coded for factor analysis. 

Factor Analysis 

The Pearson correlation coefficient for the set of paired questions for each factor 

selected (preference, usefulness, and self-efficacy) indicated that the majority of items 

correlated fairly well. The set of items used for each selected factor were within the 

recommended value of 0.3 to 0.7 (Cohen, 1988) so there was no need to eliminate any 

items.   

A principle components analysis was performed to explore any coherent factor 

structure that underlies the items in the survey. The component matrix gave the factor 

loading and was the central output for factor analysis. Factor loading was the basis for 

imputing the label to the different factors. The rotated factor matrix analyses yield six 

factors with eigenvalues greater than 1.0 (ranging from 1.15 to 12.78). These six factors 

accounted for 76% of the overall variance. After examining the factor loading of the six 

factors the first three factors with the highest number of items loading above 0.4 were 

used. Only the first three factors were used because they had the items evenly spread and 

appeared to cover the majority of coherent factor structure underlying the survey. The 

three factor solution, which explained 62% of the variance, was chosen for the reason that 

the last three factors lacked sufficient numbers of strong primary loading and were 
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difficult to interpret as unique factors. Only three items had strong primary loading on the 

last three factors (4, 5, and 6). Furthermore, the items loading on factor 4 through 6 

appear to relate to the same themes as factor 1 through 3. Upon rotated factor analysis on 

just the first three factors, the three items (10, 16, & 21) each representing one of the 

reminding factors (4, 5, & 6), loaded above 0.4 on factor 1 and 2.  Loading above 0.6 are 

usually considered high and those below 0.4 are low (Cohen, 1988). 

Based on the theme related to each item and their strong primary loading, three 

latent factors or dimensions were named for the main construct of perception. The three 

latent factors named are preference, usefulness, and self-efficacy.  Preference had the 

highest number of primary loading items, followed by usefulness and self-efficacy.  

Multidimensional constructs are pervasive in research. A construct has multiple 

dimensions when it refers to several but distinct dimensions. An example of a 

multidimensional construct is a broad personality trait defined in terms of specific 

personality dimensions (McCrae & Costa, 1992). The use of multidimensional constructs 

has generated considerable debate. Supporters argue that it provides an overview of a 

complex phenomenon which allows us to match predictors with outcomes and also 

increases explained variance (Hanisch, Hulin, & Roznowski, 1998). The debate presents 

a dilemma for researchers who want the extensiveness and completeness of 

multidimensional constructs along with the simplicity and exactness of the dimensions 

that constitute the construct. These apparently conflicting objectives cannot be achieved 

if a researcher adopts only one side of the debate.  Criticisms underlying the debate are 

often characterized as necessary, but many are just a matter of empirical assessment. For 

instance, you can statistically compare the variance explained by a construct to the one 
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explained by its multidimensional constructs.  Similarly, the information provided by a 

single relationship between the construct and another variable can be compared to that 

provided by multiple relationships involving the dimensions of the construct (Edwards, 

2000).  
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Table 4. 

 

Summary of Items (N=30) and Factor Loading Based on a Principle Components 

Analysis with Varimax Rotation. 

                                                                                             

                                                                                            Factor Loading 

Item 1 2 3 Communality 

 

 

Q24  I would like an interactive site that provides         

         control of information. 

 

Q25  I would like to use a personal database for the 

         collection and management of information. 

 

Q15  I am capable of describing the three stages 

         of data processing: input, processing and  

         output.   

            

Q27  I would like to be able to easily  retrieve  

         information from my personal database with an 

         internet capable device. 

 

Q2    I would like to use an online interactive    

         website to deliver testing and information. 

  

Q11  I prefer using a computer for information 

         management.   

                 

Q1    MOODLE with PIIMS provides control over 

         information and applications. 

  

Q18  I prefer using online computer competency 

         testing over current  methods of testing 

 

Q28  I would like to create online tests using 

         commonly available programs that require  

         minimal or no computer programming skills 

         such as MOODLE. 

 

Q21  I am able to easily access the internet. 

 

Q26  I prefer to use an interactive site as a central 

         location for my information. 

 

 

 

 .87 

 

 

 .82 

 

 

 .80 

 

 

 

 .76 

 

 

 

 .76 

 

 

 .75 

 

 

 .74 

 

 

 .69 

 

 

 .68 

 

 

 

 

 .65 

 

 .64 

 

 

 

 

 .20 

 

 

 .28 

 

 

 .01 

 

 

 

 .19 

 

 

 

 .16 

 

 

 .14 

 

 

 .28 

 

 

 .31 

 

 

 .25 

 

 

 

 

 .22 

 

 .45 

 

 

 

 

 .10 

 

 

 .13 

 

 

 .04 

 

 

 

 .38 

 

 

 

 .09 

 

 

 .26 

 

 

-.21 

 

 

 .27 

 

 

 .11 

 

 

 

 

 .13 

 

 .12 

 

 

 

 

.81 

 

 

.77 

 

 

.65 

 

 

 

.76 

 

 

 

.61 

 

 

.65 

 

 

.66 

 

 

.64 

 

 

.53 

 

 

 

 

.49 

 

.63 
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Q3   MOODLE within PIIMS will allow for the 

         creation and management of files. 

 

Q23  I would like to use an interactive site for a  

         customized survey. 

 

Q7    Using an interactive site would make me  

         more productive.  

 

Q12  MOODLE will endow the participants with 

         computer literacy skills that improve personal 

         productivity. 

 

Q14  MOODLE and PIIMS are good sources for  

         setting up an interactive website for  

         educational instruction and competency  

         testing.  

 

Q29  I would rate MOODLE and PIIMS as a viable 

         choice for developing new interactive methods  

         of education instruction and competency  

         testing. 

 

Q30  I would rate the information on MOODLE and  

         PIIMS as well organized. 

 

Q20  I would rate the overall design of this  

         interactive website as excellent. 

 

Q5    I would rate the site as hard to navigate.  

                        

Q9    I would rate MOODLE within PIIMS an 

         effective tool for educational instruction  

         and online testing. 

 

Q8    I don’t feel apprehensive about using a  

         computer or the internet. 

 

Q16  I believe that educational instruction and  

         competency testing in the clinical laboratory  

         has not changed much in the last ten years.    

       

Q10  I am capable of adding and deleting  

         Information to a database file. 

 

Q6    I hesitate using a computer.                                       

 .58 

 

 

 .57 

 

 

 .22 

 

 

 .37 

  

 

 

 .50 

 

 

 

 

 .48 

 

 

 

 

 .45 

 

 

 .49 

 

 

 .06 

 

 .58 

 

 

 

-.11 

 

 

 .16 

 

 

 

 .15 

 

 

 .18 
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 .74 
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 .70 

 

 

 .69 
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 .60 

 

 

 

 .50 

 

 

 .48 

 

 

 

 .43 

 

 

-.08 

-.19 

 

 

 .15 

 

 

 .10 

 

 

 .17 

 

 

 

 .07 

 

 

 

  

.13 

 

 

 

 

-.02 

 

 

-.09 

 

 

 .30 

 

 .05 

 

 

 

 .12 

 

 

-.15 

 

 

 

 .04 

 

 

 .91 

.60 

 

 

.66 

 

 

.72 

 

 

.80 

 

 

 

.80 

 

 

 

 

.76 

 

 

 

 

.70 

 

 

.73 

 

 

.50 

 

.70 

 

 

 

.27 

 

 

.28 

 

 

 

.21 

 

 

.87 
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Q22  Having access to technical information online  

         is not helpful. 

 

Q4    I am not comfortable using an interactive site.  

           

Q19  I find it difficult to use a computer for  

         organizing information. 

 

Q13  Using computers make me feel uncomfortable. 

 

Q17  Using a computer does not scare me at all. 

 

 

-.17 

 

 

-.01 

 

 .20 

 

 

 .22 

 

 .48 

 

 .39 

 

 

 .16 

 

 .07 

 

 

-.11 

 

 .17 

 

 .71 

 

 

 .71 

 

 .70 

 

 

 .69 

 

 .52 

 

.69 

 

 

.52 

 

.53 

 

 

.54 

 

.53 

 

Note: Boldface indicates highest factor loadings. 

 

             Three multidimensions or factors were extracted from the participants’ 

perception; (a) preference, (b) usefulness, and (c) self-efficacy. The alpha coefficients for 

the three latent factors indicate high internal consistency:  (preference: α = .94); 

(usefulness: α = .88); (self efficacy: α = .83). Skewness and Kurtosis values are within +/-

1 and considered acceptable for statistical analysis. 

Preference is a latent construct that included 13 items which identified with the 

preference of using an interactive application for online competency testing. The 

eigenvalue for the three latent constructs selected was over 1.0 for each one with 

preference having the highest at 12.78.    

Usefulness is a latent construct that included 11 items which identified with the 

perception of the usefulness of interactive application. The eigenvalue for usefulness was 

the second highest at 3.24. This latent construct identified response patterns among the 

participants on items related to using an interactive application for creating and managing 

interactive applications and information. 

 



PERSONNEL’S PERCEPTIONS ON USING INTERACTIVE WEBSITES   46 

 

Self-efficacy is the third and final latent construct that was selected and derived 

through factor analysis. It showed consistency among 6 items with an eigenvalue of 2.56.  

The responses by the participants to these items indicated proficiency in using computers, 

applications, and navigating the internet. 

Table 5. 

 

Descriptive Statistics Perception Scale Factors 

 

Factors             Items                M(SD)             Skewness        Kurtosis           Alpha 

 

Preference 

 

Usefulness 

 

Self-efficacy 

13 

 

11 

 

6 

4.93(1.09) 

 

4.68(1.32) 

 

4.75(1.26) 

-.64 

 

-.79 

 

-.69 

-.14 

 

 .16 

 

-.20 

.94 

 

.88 

 

.83 

 

The exploratory factor analysis provided evidence of validity which was further 

confirmed by conducting a validity alignment check as discussed by Cox and Cox (2008). 

A table was designed in which the dimensions occupy the first column and the 

questionnaire items are shown in the first row. Each item’s loading value was evaluated 

and checked against the guiding dimension each item was intended to refer to.  

Table 6.  

 

   Sample Alignment Check  

 

 

 

Factors  

 

 

Items 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

Preference Q 1 Q2 Q3 Q11 Q15 Q18 Q21 Q23 Q24 Q25 Q26 Q27 Q28 

Usefulness Q5 Q7 Q8 Q9 Q10 Q12 Q14 Q16 Q20 Q29 Q30   

Self-

efficacy 

Q4 Q6 Q13 Q17 Q19 Q22        



PERSONNEL’S PERCEPTIONS ON USING INTERACTIVE WEBSITES   47 

 

Open-Ended Questions Results 

There were six open-ended questions on the survey:  

1. Describe what you like the most about the MOODLE site. 

2. Describe what you like the least about the MOODLE site. 

3. Please describe what you would like to see improved on the interactive website. 

4. If the site were to include FAQ’s, applications what questions would you ask? 

5. Would you recommend the use of this or a similar interactive site for online       

testing and information management? 

6. Would you recommend this website to a colleague seeking information on      

interactive websites for competency testing?  

The main themes observed from the open-ended responses indicated the following 

themes: convenience, user friendliness, quality of digital images, login password, 

instructions, advance organizers, and more information on MOODLE. 
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Table 7. 

Participants Responses to Open-Ended Questions: 

 

                         Question 

 

 

Common Themes 

 

Frequencies 

 

31. Describe what you like most about  

      the MOODLE site.  

                                                                         

32. Describe what you like the least                                

      about the MOODLE site.  

 

 

33. Please describe what you would like to  

      see improved on the interactive website.  

 

 

 

34. If the site were to include FAQ’s,  

      applications what questions would you  

      ask?  

 

35. Would you recommend the use of this  

       or a similar interactive site for online  

       testing and information management? 

 

 

36. Would you recommend this website to  

      a colleague seeking information on   

      interactive websites for competency  

      testing? 

 

Convenience                                                                    

User friendly     

 

Digital images                                                     

Log-in                                                                                          

Lack of instructions  

 

Advance organizers                                                   

More information                                                              

Login                                                                                                    

Digital images  

 

Info on inactive site                      

More learning lessons                                                                                                   

How to set-up MOODLE 

 

Yes 

Easy grading 

Start and stop convenience                                                                                                   

Paperless method 

  

Yes 

Educational 

Effective   

 

12 

17 

 

10 

  8 

  5 

 

  2 

  5 

  6 

11 

 

  4 

  7 

  5 

 

48 

  5 

  7 

  2 

 

46 

  8 

  7 
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The feedback provided by respondents on the open-ended questions about the 

capabilities of MOODLE and the interactive applications were positive overall. Some 

advantages mentioned were the convenience and effectiveness of MOODLE for 

competency testing.  The major areas of agreement were on convenience, accessibility, 

and the ability to start and stop the testing. The following comments from the respondent 

demonstrate these points: “I find the use of MOODLE for competency testing very 

efficient and effective,” “Easy to access and easy to use,” “Readily available when I have 

time to use it,” and “Like the ability to add, delete, and change things as needed.” 

Major disagreement or suggestion for improvement was in the quality of the 

digital pictures, focusing capabilities, login, and lack of more instructions on navigating 

the application. The following comments from the respondents demonstrate these points: 

“Hard to focus on pictures,” “Quality of pictures is poor,” “Log in password is not easy to 

use,” and “Log in is tricky.” 

Chapter Summary  

 Data and results were presented in the preceding section. First, the demographics 

of the sample population were evaluated for overall characteristics. Second, descriptive 

data and results were reviewed for abnormalities that would affect the factor analysis. 

Third, a factor analysis was conducted on the all the data. Lastly, the description of the 

data illustrated the present of three sub factors: preference, usefulness, and self-efficacy.  
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Chapter V 

Discussion 

Introduction 

 This descriptive study used a 36-item computer-based survey to gather 

information on the perception of clinical laboratory personnel on the use of an interactive 

application within a Personal Interactive Information Management Site (PIIMS) (Perez, 

2011).  Factor analysis of the responses revealed three latent factors labeled preference, 

usefulness, and self-efficacy.  

 This chapter focuses on the conclusions and interpretations of the findings of the 

study. Implications and recommendations are also provided.   

Conclusions  

Competency and maturity in dealing with new computer technology and 

applications are increasing on a daily basis (Sam, Othman, & Nordin, 2005). New 

technologies and applications such as mobile devices and MOODLE make the 

interactivity of applications and information much easier to navigate. In addition, the 

advancement of social media and information sites such as Google and Wikipedia makes 

the accessibility and collaboration of information more accessible to the general 

population. New performance applications are becoming increasingly interactive and are 

used to solve a multitude of issues. 

Innovation of new types of mobile devices and applications makes it important 

that we manage information more effectively and efficiently in order to support our 

personal and professional goals. The increase of these applications and information is 

becoming difficult to manage. Web 1.0 was a static depository for information but Web 
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2.0 has interactive capabilities for solving problems by means of using this interactive 

applications and information.   

At the TechNet Summit in November 2006, Jerry Yang, founder and Chief 

Executive Officer of Yahoo, stated: “Web 2.0 is well documented and talked about. The 

power of the Net reached a critical mass, with capabilities that can be done on a network 

level. We are also seeing richer devices over last four years and richer ways of interacting 

with the network, not only in hardware like game consoles and mobile devices, but also 

in the software layer. You don’t have to be a computer scientist to create a program. We 

are seeing that manifest in Web 2.0 and 3.0 will be a great extension of that, a true 

communal medium…the distinction between professional, semi-professional and 

consumers will get blurred, creating a network effect of business and applications” 

(Farber, 2006).  

Information management by way of centralizing our information on PIIMS and 

using interactive applications such as MOODLE permits us to understand how they fit 

together and affect our lives. The consolidation of information and applications in one 

central location also decreases the level of complexity in managing our applications and 

information by making the process consistent and more manageable. A central network 

location for the management of interactive applications and information is truly a 

communal medium that can be used by the average person to connect and interact with 

the Net without the need or skills of a computer scientist. 

At the Seoul Digital Forum in May 2007, Eric Schmidt, CEO of Google, was 

asked to define Web 2.0 and Web 3.0. He responded, “Web 2.0 is a marketing term, and I 

think you’ve just invented Web 3.0. But if I were to guess what Web 3.0 is, I would tell 
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you that it’s a different way of building applications… My prediction would be that Web 

3.0 will ultimately be seen as applications which are pieced together. There are a number 

of characteristics: the applications are relatively small, the data is in the cloud, the 

applications can run on any device, PC or mobile phone, the applications are very fast 

and they’re very customizable. Furthermore, the applications are distributed virally: 

literally by social networks, by email. You won’t go to the store and purchase them… 

That’s a very different application model than we’ve ever seen in computing” 

(MacManus, 2007). 

This study evaluated the actual practical use of an interactive application within a 

central network location for competency testing. I began work on the interactive site in 

2010, and since then two organizations, the College of American Pathology and Siemens 

have designed and marketed similar interactive applications launched on their corporate 

sites. The difference between their interactive application and the one used for this study 

is that MOODLE is free and can be launched from a personal interactive site. The site 

serves as a virtual desktop on any internet mobile devices and can easily be redesigned 

from any computer.  

The idea of designing and developing an interactive site such as PIIMS as a 

central network location and then incorporating other interactive applications such as 

MOODLE has great potential in different professional fields. The fact that it is versatile 

depending on the available interactive applications and devices makes it ideal for a 

variety of updatable uses.  This study demonstrated that an interactive application such as 

MOODLE used within PIIMS can be used for the common function of delivering online 

competency testing and instruction. 
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The design and development of the interactive site PIIMS and consequently the 

incorporation of MOODLE did not require developing any new application but the 

innovative use of ubiquitous applications. The only new idea was how to design and 

develop a new innovative way of using the applications. New programs such as 

ColdFusion used for scripting language will eventually make the design and development 

of interactive websites as easy as setting up a static website. As interactive applications 

improve, the average person will eventually be able to set up an interactive site without 

the assistance of a computer programmer similarly to how static websites are designed 

without the assistance of website designers.  

Investigating the online learning environments created by new information and 

applications is somewhat difficult without first understanding the elements effecting such 

an environment. The three main areas of new learning environments are technology 

changes, social changes, and lifestyle changes. Kaye and Medoff (2001) explained these 

components as cognitive change, emotional change, and behavioral change. It is clear 

that instructional technology and interactive applications can be investigated by 

evaluating these and associated elements.  

The present study advances the understanding of using interactive applications 

like MOODLE for clinical laboratory competency testing. First, the findings provide 

evidence that the participants in this study had a positive perception on using MOODLE 

for competency testing.  Second, the findings provide evidence through an exploratory 

factor analysis that the primary construct was multidimensional. Third, the findings of 

open-ended responses questions agree with the data derived from the study survey items 
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1 thru 30. The themes of the open-ended questions also indicate a positive view of using 

an interactive site such as MOODLE with PIIMS for competency testing. 

Open-Ended Questions Discussion  

Two main areas identified as problems were the images used on the MOODLE 

website and logging in to MOODLE. Part of the problems with the quality of the digital 

images could have been due to the lack of instructions on how to zoom in and out of 

images. For future development higher resolution digital images should be used and 

specific instructions given to participants on different methods for zooming in and out of 

images. It is important for laboratory technologists to be able to focus on specific parts of  

blood and urine sediment images. Technologist need to identify and distinguish small 

cellular inclusion illustrated in these digital images for analytical purposes. 

The login problem can be addressed by providing pictures and instruction on how 

to login. MOODLE requires a different password format then just the work badge 

number which the participants are used to. For high security, MOODLE requires that the 

password contain lowercase letters, uppercase letters, numbers, and a symbol. I had 

assigned passwords which included the badge number, adding to the confusion. It is 

recommended that in future developments the person’s capitalize first name with a 

unique number and symbol be used. This would avoid any confusion with using the 

badge number. 

Some of the other areas of concern can be address by providing more information 

on competency testing using MOODLE. The use of introductory video instruction is also 

recommended. Introductory videos are readily available on YouTube and can easily be 

downloaded.  The use of MOODLE within PIIMS allows the instructor to use a large 
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number of functions including setting up advance organizers.  Advance organizers are 

relevant and inclusive introductory material presented before the instruction or testing 

occurs (Driscoll, 2005).  The creation of dynamic advance organizer pages that provides 

the user with information and materials to help him/her recall prior knowledge that will 

assist him/her on successfully completing the competency test would address some of the 

participants’ concerns on information materials. There is also a plethora of materials and 

videos on the internet that provide information on using MOODLE, setting up 

MOODLE, logging in, how to navigate the application, and so on.  This material can 

easily be incorporated into any MOODLE site. 

 The use of interactive applications such as MOODLE discussed throughout this 

paper suggests that they can play an important part in effective and efficient management 

of competency testing and information management. Analysis performed on survey data 

indicated that users showed a positive preference, usefulness, and self-efficacy in using 

interactive applications.  

 As discussed in this study the utilization of MOODLE with PIIMS has many 

practical applications. It is novel idea for managing information and applications in a 

central location for a variety of tasks. The idea of using a central network location like 

PIIMS linked to interactive applications like MOODLE has practical applications in 

many professional fields and in the real world as evidenced by this study.  
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                                                                                                                  Date: 11/15/2011 

Dear Colleagues,   

As you well know, competency testing and the management of the results is a 

difficult task to accomplish in a clinical laboratory. I am asking for your opinion on the 

matter by means of a survey at the following URL address: http://www.macjuan.com. 

Your opinion on the use of MOODLE within a Personal Interactive Information 

Management Site for online competency testing and information management is 

important and greatly appreciated. Your opinion will provide new insight and information 

on the use of the new instructional technologies for online competency testing in the 

clinical laboratory. No identifying information will be collected, so you will be 

completely anonymous. As a token of appreciation for your participation, you will 

receive 5 dollars or the equivalent in a McDonald’s gift card. Also, the final results of the 

survey will be available to you. If you would like a copy of the final results please e-mail 

a mailing address to zjjp01@sleh.com or stop by my office. 

Thank you for your participation. 

 

Juan Jose Perez, M.Ed., MPH, MT (ASCP)  

Manager Shift Operations 

Pathology Department Rm. P120 SA 

St. Luke's Episcopal Health System 

P.0. Box 20269, MC 4-265 

Houston, TX 77225-0269 

832-355-2344 or 3274 (Tel) 

832-355-6444 (Fax)
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 Pilot Survey Instrument 
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 Survey Instrument 
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Human Subject Approvals 
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