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Computer Competency of Nursing Students at a University in Thailand 

 

Abstract 

by 

 

 SRIMANA  NIYOMKAR 

 

 During the past years, computer and information technology has been rapidly 

integrated into the education and healthcare fields. In the 21st century, computers are 

more powerful than ever, and are used in all aspects of nursing, including education, 

practice, policy, and research. Consequently, student nurses will need to utilize computer 

technology effectively to promote their educational advancement, support their 

professional practice, provide a higher quality of nursing care, and engage in the science 

and policy that are associated with nursing and improved health outcomes. However, 

literature regarding computer competency of nursing students is scarce, and it is unclear 

what skills they actually have during their time at a university.  

The purpose of this cross-sectional correlational descriptive study was to 

investigate the computer competency of Thai nursing students, and examine the 

relationships among students’ characteristics (age, academic year of matriculation, 

cumulative grade point average, and length of time spent with computers) and computer 

competency. Also, the predictors of computer competency were investigated.  

The framework for this study was based on Bertalanffy’s general system theory. A 

descriptive correlational design with stratified random sampling was conducted to recruit 
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a sample of 195 nursing students in the school of nursing at a university in Thailand. 

Self-administered questionnaires were used to collect data. 

Nursing students reported that they had moderate computer competency. They 

spent approximately 4 hours each day using a computer. Computers were used not only 

for fulfilling academic requirements, but also for entertainment. The software 

applications that they used most were Internet browsers, word possessing programs, and 

Power Point, respectively. Age, academic year of matriculation, and length of time spent 

with computers were positively correlated with the computer competency of nursing 

students. All students’ characteristics significantly explained 3% of the variance in 

computer competency. The empirical knowledge obtained from this study helps to inform 

educators and policy makers about the needs related to students’ computer competency 

and the directions for future research, curriculum innovations, and policy implementation 

regarding computer competency for undergraduate nurses. 
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CHAPTER I 

Introduction 

 Over the past years, the spread of the Internet and information technology has 

brought dramatic change to our lives and impacted every human activity. It has 

transformed the way people work, learn, and communicate. Computer technology has 

served professionals in every field of endeavor including education, business, industry, 

nursing, and health care systems. The incorporation of computer technology helps to 

improve the teaching and learning process at all levels of education. There is evidence 

that educators can achieve a better outcome by using information technology tools, such 

as multimedia, presentation handouts, commercial courseware, computer simulations, and 

website-based resources. These technologies, including online materials, can help 

students to access information 24 hours a day and at times more convenient for them. In 

industrial application, computer technology – including different types of application 

software – contributes to efficient management and workflow, and increases output and 

quality of productivity (Adomavicius & Gupta, 2009; Thomas, 2006).  

 In the health care environment, a wide range of computer technology is used in 

numerous dimensions such as clinical, administrative, research, and patient education. In 

the clinical dimension, computer technology can be used to observe and monitor patients 

with complex diseases, or help to generate records of clinical encounters. Computer 

technology can also be used to provide evidence-based decision support, quality clinical 

management, and clinical outcomes reporting (Hebda & Czar, 2009). With computer 

technology, healthcare providers have faster access to test results, medication dispensing, 

and patients’ health history. Computer technology will continue to enable providers to 
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respond to patients’ health need in a timely manner with health information at the 

providers’ fingertips, and clinical decisions can be made and implemented quickly. From 

an administrative standpoint, technology systems can help systematically and rapidly 

manage billing, payroll, and accounting activities (Hebda & Czar, 2009). Also, it aids in 

scheduling staff, performing cost analysis, monitoring trends for budget purposes, 

conducting quality assurance and outcome analyses, and improving communications 

through electronic media which helps to facilitate the mission of an organization 

(Kudyba, 2010). From the research dimension, computer technology can help the 

researcher collect, retrieve, store, organize, and analyze data or information (Hebda & 

Czar, 2009).  

Recent advancements in computer technologies, including Computer-Assisted 

Instruction and web-based methods, are used in patient education (Ornes & Gassert, 

2007). An example of such innovation is the health kiosk, a public access touch screen 

computer that is used in health systems and other settings (Jones, 2009). Kiosks are used 

to educate patients about such health issues as alcohol consumption, smoking cessation, 

weight control, and routine HIV screening (Pendleton et al., 2010; Sun et al., 2010). They 

can also be used by a variety of cultural and ethnic families and communities, as well as 

members of different socioeconomic groups, across the life span. In addition to the kiosk, 

computer-based software is also used to educate patients. A study by Stromberg, 

Dahlstrom, and Fridlund (2006) reported significantly increased knowledge about heart 

failure in patients with this chronic condition who had used use a computer-based 

education program compared to their counterparts who received a standard education. 
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  The increased use of health information technology worldwide has been 

promoted as having tremendous promise in improving the efficiency, cost-effectiveness, 

quality, and safety of patient-centered health care delivery in health systems 

(Amarasingham, Plantinga, Diener-West, Gaskin, & Powe, 2009; Smedley, 2005). 

Computer-based Patient Records or Electronic Medical Records (EMR) are good 

examples of how computer technology is being used for information transmission, data 

storage and, significantly, medical error reduction. In general, an EMR helps improve 

data integrity, increase productivity, reduce health care costs, improve quality of care, 

and increase caregiver satisfaction (Hebda & Czar, 2009; Miller, 2005; Tang & Lansky, 

2005). The federal government called for the adoption of the EMR as a means to help 

transform the United States healthcare system, and it was a major feature in the health 

reform debate (Hebda & Czar, 2009). Well-documented research studies have provided 

the necessary foundation on which a federal mandate is promulgated that suggests that all 

American hospital and clinic systems must have an EMR system in place by 2015 (Joint 

Commission Resources, 2010). 

 The EMR system and its various components will address a variety of essential 

functions in patient care. For example, clinical messaging, patient status documentation, 

and clinical data repository are just a few of its numerous capabilities. These additional 

functions will be added to the already existing clinical decision support, which includes 

patient monitoring systems that rely heavily on computerization. Of importance is the use 

of EMR to educate patients and provide them with essential knowledge about self-care 

and symptom management of acute and chronic disease (Hillestad et al., 2005). The 

growth of these clinical information technologies has helped to reshape nursing practice 
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through improved productivity, enhanced quality, and enhanced communication 

effectiveness across disciplines and among nursing colleagues. That is to say, health 

professionals, patients and their families, and other support staff, through the use of 

technology, are able to provide more effective and efficient care across settings 

(Smedley, 2005). Therefore, nurses, who constitute one of the largest groups of health 

care professionals, and who have continuous contact with patients and other health care 

providers, should be able to effectively use computer technology to improve and enhance 

patient-centered care in a variety of settings (Willmer, 2007).  

 These advances in computer information technology require that 21st century 

nurses must acquire and maintain computer competency (Ornes & Gassert, 2007; 

Smedley, 2005; Weaver, Delaney, Weber, & Carr, 2006). A 2003 national survey by 

nurse administrators in the United States reported that using electronic mail effectively, 

operating basic Windows applications, and searching databases were critical information 

technology skills for nurses who were entering the workforce (McCannon & O’Neal, 

2003). More recently, the Technology Informatics Guiding Education Reform Initiative 

posited that all nurses, in every role, must be prepared to make the computer and 

information technology the “stethoscope of the 21st century” (p. 3). (Technology 

Informatics Guiding Educational Reform [TIGER], 2007).  

Problem Statement 

 It is essential that nurse computer competency become one of the necessary skills 

in the information age. Nevertheless, faculty members at schools of nursing in Thailand 

are not well informed about the levels of knowledge and skills that the students manifest 

during their matriculation in university programs. Even though computer knowledge and 
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skills are essential, the faculty members’ lack of knowledge about the students’ capacity 

to utilize the computer could be a barrier for nurse educators and the students. Faculty are 

charged with the responsibility of teaching the essential knowledge and skills that are 

critical for the future of nursing in Thailand and other countries in the region. Generally 

speaking, there is a dearth of information in Thailand and other nations about what 

practicing and student nurses currently know about computer technology (Creedy et al., 

2007; McDowell & Ma, 2007).  

 The majority of research studies, many of which have been conducted in the 

United States, revealed that American nursing students had not acquired the computer 

competency that will be necessary for the 21st century, even though many of them have 

had opportunities to learn about computer technology throughout their educational 

process – including exposure in elementary, middle, and high school (Cartwright & 

Menkens, 2002; McDowell & Ma, 2007). Computer incompetency among students and 

practicing nurses can affect the efficiency of learning, access to knowledge, patient-

related tasks, and the quality of care that is provided to individuals and families (Atack, 

2003; Smedley, 2005). To address the deficit, many nursing schools in the United States 

have integrated informatics courses into their curricula (Saba & McCormick, 2006; 

Weaver et al., 2006). Although many academic nursing programs have incorporated 

informatics into their education requirements, there is a scarcity of literature that captures 

the level of computer competency that these students manifest (McDowell & Ma, 2007). 

 On the continent of Asia, a 2001 study found that Australian student nurses who 

successfully completed an informatics course as a part of their nursing program reported 

increased levels of computer confidence, computer knowledge, and skills related to 
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access, retrieval, and submission/recording of patient-related information (Shorten, 

Wallace, & Crookes, 2001). In the southeastern region of Asia, a study in Taiwan 

revealed that nursing students who received informatics education attained skills in 

searching, screening, integrating, analyzing, and applying their new knowledge to science 

and service more readily than students who were not exposed to the informatics courses 

(Ku, Sheu, & Kuo, 2007). Fewer data are available about nursing students in Thailand. 

 Also located in Southeast Asia, Thailand is a country of scenic diversity and 

ancient traditions. Located in the geographical heart (center) Southeast Asia, Thailand 

has a population of over 65 million people. In recent years, the Thai government and the 

Ministry of Public Health (MOPH) officials have recognized the potential of information 

technology to improve the quality of healthcare delivery systems. There has been an 

effort in most government agencies to implement information technology into healthcare 

systems in the country. An increasing number of organizations under the MOPH, 

including 67.1% of Thai hospitals and health centers, have developed and implemented 

computerized information systems across the nation (Kijsanayotin & Speedie, 2006). 

Although many information technology projects have been launched under the MOPH 

plan, only a few of these projects have met the stated goal of the plan. The MOPH plan 

continues to be monitored and evaluated. Of the many barriers that are associated with 

restrictive goal attainment, one of the most common contributing factors to limited 

computer usage is the lack of requisite computer knowledge and skill sets among health 

professionals, including nurses who comprise the majority (around 97,627) of the health 

care workforce (Government Public Relations Department, 2009; Kijsanayotin & 

Speedie, 2006). Therefore, the need for nurses to be skillful in the use of computer and 
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information technology is necessary for improved health services. The urgent need for 

nursing students to become well prepared in the multiple usages of information 

technology is directly linked to computer capabilities (Fetter, 2009a; TIGER, 2007).  

 Among Thai nursing students, it is unclear what computer knowledge and skill 

sets they or professional nurses have acquired, even when they are matriculating in 

academic institutions or entering the Thai workforce. Significantly, and for emphasis, 

there are no known data regarding nursing students’ computer knowledge and skill sets in 

the nation. Faculties in nursing, and across the nation, debate the core essentials of 

computer-related skills that the students should have, or must have, at the time they 

successfully complete the academic program. The debate, without substantial data about 

the phenomenon, raises questions about the level of exposure to computers that Thai 

students in elementary, middle, and high schools have received. It also brings into focus 

the extent to which the faculty are informed about computer technology and learner 

needs. Again, data about computer education in Thai elementary, middle, and high 

schools are not readily available even though there is some evidence that students are 

exposed to computer literacy courses (Ministry of Education, 2008).  

Some, but not all, faculty members in academic nursing assume that the students 

already have essential computer knowledge and skill sets; and they plan their academic 

work on this assumption. They may not have provided the needed basic informatics 

courses for their students despite the curricula demands in their courses. Again, because 

few data are available, nursing faculty do not have the information necessary to be well 

informed about student computer knowledge and skill sets. Instead, they make decisions 

based on opinions and impressions; there is no known solid evidence to support their 
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assumptions. Importantly, their assumptions are not consistent with the literature. From 

the scientific literature, it can be determined that nursing students in several countries, 

such as the United States, the United Kingdom, and Sweden, have been found to have 

limited computer competency (Bond, 2009; Elder & Koehn, 2009; McDowell & Ma, 

2007;  Ragneskog & Gerdnert, 2006). For clarity, these scientific literature bases did not 

include data about Thailand.  

 Despite the lack of data, many Thai nursing faculty expect that freshmen entering 

colleges and/or universities will have certain levels of computer knowledge and skill sets. 

Their thinking is based on perceptions that computer technology in this century is often a 

component of the academic routine of the modern classroom (Inan & Lowther, 2010). 

Middle and high school students are expected to use and be familiar with computer 

technology as educational tools. But a word of caution is needed. About 38,000 public 

schools across Thailand lacked computers and other essential resources for computer 

literacy learning at the beginning of the 21st century (Borton, 2003). A number of 

questions emerge from this finding. For example, what computer skills do nursing 

students entering academic institutions possess? Do skills possessed by entering nursing 

students coincide with faculty perceived knowledge and skill levels? Do nursing students 

have basic skills in information technology that will enable them to progress through 

their educational program and prepare them for their roles as nurses in ever-evolving 

technology-based healthcare systems? What computer expertise should nursing students 

attain during their undergraduate education? Based on the scientific literature, two gaps 

emerge: (a) the presence of computer knowledge and skill sets is neither well understood 

nor documented; and (b) the lack of information technology courses in baccalaureate 
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programs could result in the Thai nursing students graduating without the essential 

computer competency that will be needed in the workforce in local and global settings. 

 This research was designed to address these two gaps. The purpose of this study 

was to describe the computer competency of Thai nursing students, and to predict the 

major variables that influence computer competency among Thai nursing students at 

Chiangmai University (CMU), the first institution of higher education in the northern 

region, and the first provincial university in Thailand (see Appendix A for information on 

Chiangmai). Chiangmai University is a leading university with academic excellence as 

defined by national and international standards, and it is projected to become a research- 

intensive university with high ethical and professional standards during the next few 

decades (Chiangmai University, 2010). 

 Chiangmai University was founded in 1964 as the first institution of higher 

education in northern Thailand, and the first provincial university in the kingdom. It is 

recognized as one of Thailand’s nine “National Research Universities” and ranked 79th 

and 410th among Asian and world Universities, respectively (Chiangmai University, 

2010). The university has a student body of about 37,977 individuals and is home to 21 

academic programs, including medicine, dentistry, pharmacy, economics, engineering, 

education, law, science, humanities, architecture, fine arts, and agriculture. One of the 

popular programs at the university is the School of Nursing, where 785 baccalaureate 

students are enrolled in a 4-year program: 234 are freshmen; 196 are sophomores; 182 are 

juniors; and 173 are seniors. The School of Nursing also offers graduate programs: 588 

students are enrolled in a Master of nursing science curriculum, and 67 students are 

enrolled in the Ph.D. nursing program. 
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Conceptual Framework 

 The conceptual framework for the study is based on the General System Theory 

proposed by Karl Ludwig von Bertalanffy (Bertalanffy, 1986). Other factors affecting 

computer competency are also delineated. Bertalanffy’s general system theory is a grand 

theory that consists of concepts, models, and laws that are associated with any system, 

regardless of the nature of its particular elements (Bertalanffy, 1986). The theory has 

roots in many disciplines, such as the social science, natural science, mathematics, and 

technology. It also has been applied across disciplines, such as biology, communications, 

defense technology, education, and nursing (Chen & Stroup, 1993; Hanson, 1995; Roy, 

2008). Based on the theory, a system refers to a complex of interacting elements or a set 

of parts connected to function as a whole for some purpose. The model provides three 

main concepts: input, process, and output. The system is affected by many inputs, which 

go through certain processes to produce certain outputs, which together, accomplish the 

overall desired goal of the system. In addition, there is a feedback mechanism from 

outcomes back to inputs. This dynamic and multifaceted interaction is simplified and 

shown in Figure 1.  

 

 

 

 

 

Figure 1. The essential characteristics of the general system theory model (Bertalanfy, 

1986). 

Input Process Output 

Feedback 
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Concepts in the Proposed Model 

 The conceptual framework of the present study consists of three major concepts: 

inputs, which are termed as student characteristics; processes, which are termed as 

learning activity; and outcomes, which are termed as computer competency. Based on 

Shute (1992), learning activity or learning processes can be defined as any series, actions, 

or changes that directly impact the learning outcome. The learning process helps students 

to reach their desired outcomes or performance levels and serves to transition a learner 

from a novice to an expert, or from a position of computer incompetency to computer 

competency. Although the process of learning is an important concept, it is not included 

in the model. The current study will not specifically measure the students’ learning 

activity – a very broad and variable phenomenon among nursing students. In general, 

Thai nursing students graduate from different high schools and regions of the nation. 

Within the elementary through high school educational systems, there are numerous 

approaches to and expectations about standards that exist among these national 

institutions. These realities have made it unlikely that the researcher will be able to 

address the multiple variables inherent in the students from the different Thai institutions 

that are located across the nation. Moreover, some students might have experienced 

computer learning by a self-directed approach using such resources as individual tutorials 

or exposure at home or in work situations. Still, others might have been exposed to 

teacher-directed approaches that reflect a range of methods and styles. In addition, there 

are differences in contexts and administrative expectations in the academic environments 

that could impact the nursing students’ computer competencies. Hence, it would be 

difficult to assess the process of previous learning regarding computer literacy in the 
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nation through the purpose of this study. Therefore, the conceptual framework of the 

present study consists of two major concepts, input and output, as shown in Figure 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 2. A conceptual framework of the study based on the general system theory 

Within this framework, inputs refer to student characteristics and outputs refer to 

computer competencies of nursing students. In order to explore computer competency, 

student characteristics should first be identified. According to past research on computer 

competency, four variables are included in student characteristics: age of nursing 

students; academic year of matriculation including year 1, year 2, year 3, and year 4; 

cumulative grade point average; and length of time spent with computers (Hsu, Hou, 

Chang, & Yen, 2009; Johnson, Ferguson, & Lester, 2001; Lin, Lin, Jiang, & Lee, 2007; 

Mccanne, 2004; Rozell & Gardner, 2000). Outputs are represented as computer 

Student Characteristics 
 

- Age  

- Academic year of matriculation 

- Cumulative grade point average 

- Length of time spent with 
computers 

Computer Competency 
 

- Concepts of hardware, software, and  
    networks 

 - Principles of computer applications 

 - Skills in computer usage 

 - Limitations of computers 

 - Personal and social issues 

 - Attitudes toward computers  

Process of Learning 
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competencies of nursing students consisting of six domains: concepts of hardware, 

software, and networks; principles of computer applications; skills in computer usage; 

limitations of computers; personal and social issues; and attitudes toward computers (Hsu 

et al., 2009). 

 Although there are limited scientific explanations for the six domains of computer 

competency, based on research and literature, the six domains will be delineated. (1) 

Concepts of hardware, software, and networks are defined as understanding basic 

components and functions of computer hardware and software systems, and computer 

networks. The concepts also include common computer terminology (Miller, 2010). (2) 

Principles of computer applications can be defined as understanding the general rules of a 

variety of software programs, including common computerized equipment in health care, 

such as computed tomography scans and magnetic resonance imaging. (3) Skills in 

computer usage can be defined as the ability to use application software such as word 

processing, spreadsheets, and statistical software (Elder & Koehn, 2009; McDowell & 

Ma, 2007). (4) Limitations of computers could include a narrow awareness of the 

constraints that computers present. Neither nursing students nor any other professional 

group should totally rely on computer functions alone because technology cannot replace 

critical thinking (Rosenberg, 2004). (5) Personal and social issues can be defined as 

concerns of today’s computer-related matters arising from the increasing use of computer 

and computer-based electronic networks such as the Internet. Important issues to 

remember in computer usage include ethical, security and confidentiality, privacy, and 

access concerns that continue to expand along with the technology (Rosenberg, 2004). (6) 

Attitudes toward computers are complex internal states of nursing students that affect 
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their choices of actions and behaviors toward computers (Scarpa, Smeltzer, & Jasion, 

1992). Attitudes are learned within a social context and are influenced by previous 

experiences. They help to shape and determine behavior (Daft & Lane 2010; McBride & 

Nagle, 1996). These six domains of computer competency can be conceptualized as the 

three categorizations of Bloom’s Taxonomy of Educational Domains, which are 

knowledge, skills, and attitudes (Bloom, 1974). According to Bloom, after learning 

episodes, the learners should acquire new knowledge, skills, and attitudes. 

Definition of Terms 

 The following theoretical and operational definitions will be defined in the 

present study. These terms include two dimensions: theoretical and operational 

definitions. 

Computer Competency 

 Theoretical Definition. Computer competency is an individual’s ability to 

effectively use computer technology and adapt his or her knowledge and skills to a 

variety of particular uses and settings (Hobbs, 2002). Specifically, computer competency 

refers to an individual’s ability to operate a computer system, have a basic understanding 

of the operating system, use computer application software to perform a personal or job-

related tasks, use Web browsers and search engines on the Internet to retrieve and store 

needed information, and communicate with others (Gupta, 2006).  

 Operational Definition. In this study, computer competency will be measured by 

the computer competency questionnaire developed by Hsu and colleagues (2009). The 

content areas in the questionnaire are classified into six dimensions: concepts of 

hardware, software, and networks; principles of computer applications; skills in computer 
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usage; limitations of computers; personal and social issues; and attitudes toward 

computers (Hsu et al., 2009). 

Computer Experience 

 Theoretical Definition. Computer experience is the term used to describe the 

totality of the observable, direct or indirect human-computer interactions which transpire 

across time and settings (Smith, Caputi, Crittenden, Jayasuriya, & Rawstorne, 1999). It 

has generally been defined in terms of the amount and intensity of the person’s computer 

usage. In this study, computer experience refers to a nursing student’s previous hands-on 

computer use that could have occurred in settings such as the home or the school. 

 Operational Definition. This computer experience will be measured by the total 

number of computer classes, the total number of years using computers in his or her life, 

the frequency of using computers which is recorded in hours per day, and computer 

ownership which is categorized into yes or no responses on the questionnaire.  

Length of Time Spent with Computers 

 Theoretical Definition. The amount of time that a nursing student has previously 

engaged in hands-on computer use. 

 Operational Definition. The subjects’ self-report of the number of years he or she 

has used the computer over the duration of their lives.  

Age  

 Theoretical Definition. Age is defined as the total years of life of a nursing 

student who is a subject of the study.  

 Operational Definition. Age will be measured by the subject’s self-report of age 

in years. 
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Academic Year of Matriculation 

  Theoretical Definition. Academic year of matriculation is defined as the number 

of years that a student has studied at Chiangmai University, and his or her self-reported 

academic classification. 

 Operational Definition. A self-report of the student’s academic years will be 

recorded as year 1, year 2, year 3, and year 4, and documented as their matriculation 

period. 

Cumulative Grade Point Average (GPA) 

 Theoretical Definition. Cumulative Grade Point Average is defined as the mean 

GPA calculated over time for each student who is enrolled in Chiangmai University.  

 Operational Definition: Cumulative GPA will be self-reported by the students, 

and recorded as a single numeric value on a confidential demographic data questionnaire. 

Research Questions  

 The research questions for the study were: 

 1. What are the demographic characteristics of the nursing student body 

matriculating at Chiangmai University during the first semester (June – October) of 

2011? 

 2. What is the self-reported computer experience of Thai nursing students who are 

matriculating at Chiangmai University during the first semester of 2011? 

 3. What is the level of self-reported computer competencies of Thai nursing 

students who are matriculating at Chiangmai University during the first semester of 

2011? 



17 

 4. Is there a bivariate relationship between a nursing student’s personal 

characteristics (age, academic year of matriculation, cumulative grade point average, and 

length of time spent with computers) and computer competencies? 

 5. Do a student’s personal characteristics such as age, academic year of 

matriculation, cumulative grade point average, and length of time spent with computers 

predict computer competencies? 

Significance 

 Health professionals have begun to implement computer technology such as 

hospital information systems and electronic medical records in order to improve the 

efficiency, quality, and safety of health care delivery and patient outcomes (Medicare 

Payment Advisory Commission [MEDPAC], 2004). The increased use of computer 

technology in health care systems enhances the need to strengthen nurses’ computer 

competencies. Computers are now a major tool in health care delivery and computer 

competency is one of the required skills of the 21st century nursing workforce. 

Undergraduate nursing students should prepare themselves to possess adequate computer 

competencies that will be/are a basic expectation in health systems across the world 

(Barnard, Nash, & O’Brien, 2005; Elder & Koehn, 2009; Magg, 2006). According to 

Jiang, Chen, and Chen (2004), student nurses with computer competencies should be able 

to adapt quickly to their computer-driven work environment when compared to their 

counterparts who have not attained this knowledge and skill set.  

 Many studies indicate that the quality of nursing care will improve with the 

increased use of computers and information technology. It is a basic assumption that the 

nursing care of patients will improve through the use of computers. For example, the 



18 

accurate documentation of the patient’s health status should become more clinically 

dynamic and useful; the number of errors should be reduced; and the accountability of all 

professionals, including nurses, will be stressed in the service of improving overall 

quality of care (Elder & Koehn, 2009; Raja, Mahal, & Masih, 2004). There is little 

dispute that computer competency is vital to the nursing profession, and for improved 

quality of health care. This amazing technology will also enhance the communication 

between and among all health care providers. Importantly, it will make available 

mechanisms for health systems to share vital patient information, reduce the time now 

needed for documentation of clinical services, and limit the possibility of error through 

more accurate recordings of data (Kudyba, 2010). Hence, there is a need to understand 

the extent to which nursing students are educated to utilize computer technology across a 

variety of dimensions, including patient care, accurate clinical documentations, research 

analysis, communications, and family-centered patient education (MEDPAC, 2004).    

 In 2004, the United States White House issued an executive order calling for the 

nationwide adoption of interoperable electronic medical records within a decade (by 

2015) and establishing the position of the National Coordinator for Health Information 

Technology (Joint Commission Resources, 2010). In fewer than 90 days, a significant 

strategic plan in what is now being called the “decade of health care information 

technology” was released to make the idea a reality (Stein & Deese, 2004). With further 

support from numerous political leaders and scientific information, the movement to 

improve the quality of care and reduce health care costs through advanced clinical 

technology has firmly taken root in the American society. Incorporating this move toward 

the integration of health information technology at a national level in health systems with 
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practicing and student nurse populations requires the development of basic computer and 

information competencies within the workplace. Health systems that are adapting 

electronic computer systems must have an effective means to ensure that current and 

future nurses are competent in the use of computers and information technology (Curran, 

2003; Little et al., 2003). 

 Across the world from the United States, in Thailand, empirical studies about 

Thai nursing students’ computer competency have yet to be reported. Little is known 

about Thai undergraduate nursing students’ computer competency levels. The readers 

should recall that almost all of the scientific literature reviewed for this current study has 

been generated from western countries such as the United States, the United Kingdom, 

and Sweden. Secondly, several schools of nursing in Thailand do not have informatics 

courses in their baccalaureate programs (Prachusilpa, 2007). Thirdly, many Thai nursing 

faculty members assume that their students enter nursing schools with some computer 

competency; yet there is no information to support this assumption which is not 

consistent with the literature. For emphasis, nurses, in general, are thought to have 

limited computer knowledge and skills. The literature suggests that nursing students in 

several countries such as the United States, Australia, Sweden, China, and Taiwan have 

limited computer competencies (Bond, 2009; Elder & Koehn, 2009; Kenny, 2002; 

McDowell & Ma, 2007; Ragneskog & Gerdnert, 2006), and this finding should be of 

concern to all nurse educators. Lastly, while computing courses are widely available in 

institutions of higher education in Thailand, they are not yet a part of the mandated 

curricula in many schools of nursing (Baromarajonani College of Nursing, 2009; Faculty 

of Nursing, 2009). Therefore, it should be imperative in schools of nursing to explore the 
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extent of the need to better understand computer competencies among Thai nursing 

students, and then develop instructional interventions that will provide the appropriate 

outputs, and the reasonable levels of knowledge and skills in computer usage across 

settings. Such information gleaned from the exploration could be utilized to improve 

student learning and enhance the knowledge and skills that are directly linked to 

improved overall patient-centered care. Similar approaches could be implemented at 

Chiangmai University in northern Thailand. 

 The findings from this study will provide essential information about a current 

level of computer competency among Thai nursing students at Chiangmai University. 

Study findings can be used to guide evidence-based curriculum development as to 

whether informatics courses should be integrated into program requirements, and the 

content that would best inform the student nurses. Nurses who have the necessary 

computer knowledge and skill sets should be able to enter a variety of healthcare systems, 

provide quality nursing care that utilizes technology and computer-based information, 

help reduce medical errors, improve the quality of patient care, and enhance safety. 

Summary  

 A dearth of information as to what Thai nursing students currently know about 

computer technology is evident. To understand and develop students’ computer 

competencies, nursing leaders should be aware of the level of knowledge and 

competencies that currently exist among students at Chiangmai University. This 

quantitative study will be implemented to help determine nursing students’ computer 

competencies in terms of concepts of hardware, software, and networks; principles of 

computer applications; skills in computer usage; limitations of computers; personal and 
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social issues; and attitudes toward computers. Also specific variables that predict nursing 

students’ computer competencies will be examined.  

 In order to understand the gestalt of nursing students’ computer competency, 

undergraduate nursing students at every educational level at a university in Thailand were 

invited to participate in the study. Not only will this study provide benefits for both 

faculty and students regarding computer competencies, but also the findings could 

contribute to the identification of additional variables for valuable future research studies. 

Furthermore, this study could generate additional questions, such as what should be 

taught in curricula about computer technology in nursing education, and to what extent 

are faculty members prepared to teach these skills? Additional questions center around 

practice and workforce issues. It is not yet known what specific computer knowledge and 

skill sets will be expected from recent nurse graduates who enter the Thai workforce. In 

addition, computers are essential tools for research, the advancement of science and 

nursing, and the generation of health policy. All of these domains are components of the 

MOPH that address the need to improve the quality of life for all Thai people (MOPH, 

2008).  
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CHAPTER II 

Literature Review 

 This literature review highlights studies that help to inform the proposed 

investigation. Various definitions of computer competency that have been frequently 

cited in the literature are briefly discussed. Also, the review addresses attributes of 

computer competency, computer competency among nursing students, informatics in 

nursing education, factors influencing computer competency in nursing, computer 

education implementation in Thailand, and Thai nursing education challenges. Also, a 

common definition of computer competency that is frequently used in the literature is 

integrated into this review. The chapter concludes with a discussion about the School of 

Nursing at Chiangmai University, and the northern region of Thailand that is its home. 

Definition and Attributes of Computer Competency  

 Advances in computer and information technology have required that student 

nurses be knowledgeable in computer technology for several reasons, including 

promoting their education, accessing the expanding repositories of health information in 

their practices, and providing essential care to patients, families, and communities. As 

such, recent efforts among nurse educators, worldwide, have focused on computer 

competency of nursing students. Themes about the importance of technology to nursing 

science and patient care have emerged in the literature, and it continues to proliferate. 

However, the definition of computer competency varies widely and is not clearly stated 

in the literature. Many different terms are used to describe computer competency, each 

with a nuanced definition. These include computer competency, computer literacy, 

computer skills, computer knowledge, computer proficiency, information literacy, and 
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informatics competency (Cole & Kelsey, 2003; Hulick & Valentine, 2008; Smedley, 

2005; van Braak, 2004). Most researchers use these terms interchangeably and 

inconsistently. However, the term “computer competency” is most often used 

interchangeably with and treated as synonymous to terms such as “computer literacy” and 

“computer skills,” which refer to an individual’s ability to effectively use available 

computer information systems available and adapt his or her skill set to a variety of 

settings (Hobbs, 2002; Hulick & Valentine, 2008). There is an explanation that helps to 

support and guide this research: Computer competency refers to an individual’s ability to 

operate a computer system, have a basic understanding of the operating system, use 

computer application software to perform a personal or job-related task, and use Internet 

Web browsers and search engines on the Internet to retrieve needed information and 

communicate with others (Gupta, 2006). Within the context of this proposed research, 

computer competency of undergraduate nursing students includes the understanding and 

ability to complete computer-related tasks, and to utilize electronic technology effectively 

in education, practice, policy, and research. Computer competency reflects the students’ 

level of performance in terms of their capacity to use computer technology in all areas of 

their career, and to apply these principles and practices in ever-expanding healthcare and 

educational systems. 

 According to Hobbs (2002), the attribute of computer competency can be divided 

into three categories: knowledge (cognitive), attitudes (affective), and skills 

(psychomotor). Hobbs (2002) conducted a comprehensive review of published 

instruments designed to measure qualities associated with computer competency over the 

past 12 years. The review occurred between 1988 and 2000. Findings from his 
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investigation can be conceptualized into the three abovementioned domains, which are 

congruent with Bloom’s Taxonomy of Educational Domains (cognitive, affective, and 

psychomotor). 

Bloom’s Taxonomy is often used in academic nursing and numerous other 

disciplines such as psychology and sociology. An underlying assumption is that any task 

stimulates one of these three psychological domains: cognitive, affective, and 

psychomotor. The cognitive domain addresses intellectual capability, knowledge, and 

understanding of concepts. Knowledge is an understanding of the terminology and facts 

that allow one to comprehend, apply, analyze, and evaluate phenomena (Norton, 1998). 

The affective domain addresses the attitudes and feelings that result from perceptions, as 

well as the learning process that the individual might have experienced. Attitudes are 

complex mental states involving beliefs and feelings of favorability or unfavorability 

toward an object, person, or behavior (Burger & Blignaut, 2004). Finally, the 

psychomotor domain involves manipulative or physical skills and the ability to behave 

efficiently in a situation that requires action; it is associated with practice or rehearsal 

(Reilly & Oermann, 1990). Collectively, the three domains from Bloom and Hobb 

overlap with Gupta’s findings (Bloom, 1974; Gupta 2006; Hobbs, 2002). 

Measuring Computer Competency  

 Nursing students’ computer competency can be measured by self-reported data. 

Different, but related, studies about computer competency reveal various components of 

computer mastery. As a rule, the components of computer competency are classified by 

types of applications, such as word processing, spreadsheets, databases, presentation 

graphics, computerized statistical analysis, and Internet usage (Elder & Koehn, 2009; 
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Gassert & McDowell, 1995; Hollander, 1999; McDowell & Ma, 2007). For the purpose 

of this study, computer competency consists of six domains: concepts of hardware, 

software, and networks; principles of computer applications; skills in computer usage; 

limitations of computers; personal and social issues; and attitudes toward computers (Hsu 

et al., 2009). The questionnaire of Hsu and colleagues (2009) is used in this study 

because it is available in the scientific literature; its components correspond with all three 

attributes of computer competency (as defined by Bloom and Hobbs): computer 

knowledge, computer skills, and computer attitudes. That is to say, among the six 

domains of Hsu and colleagues, the four domains including “concepts of hardware, 

software, and networks,” “principles of computer applications,” “limitations of 

computers,” and “personal and social issues” can be grouped under “computer 

knowledge” as defined by Bloom. “Skills in computer usage” and “attitudes toward 

computers,” respectively, as defined by Hsu and colleagues are equivalent to “computer 

skills” and “computer attitudes” as defined by Bloom.  

Computer Competency Among Nursing Students  

 Over the past 10 years, the spread of the Internet and information technology has 

brought dramatic changes to our lives and has impacted almost all human activity. The 

increased use of health information technology worldwide has been declared to have 

tremendous promise for improving the efficiency, cost-effectiveness, quality, access, and 

safety of health delivery across the global community (Hebda & Czar, 2009). Many types 

of information technology, such as electronic medical records (EMR), computerized 

physician order entries (CPOE), medication administration records (MARs), decision 

support systems, nurse charting/documentation, laboratory order entry and 
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communications, and radiology imaging archiving and disseminating systems, are now 

common practices in some health systems. These new and innovative approaches have 

been implemented to help improve access to care, reduce medical errors, enhance the 

delivery of safe and quality care, and promote better health outcomes for individuals and 

populations (Hebda & Czar, 2009). Numerous studies have assessed the relationship 

between health information technology and patient quality of care. Researchers have 

demonstrated that health information technology enhances preventive health care 

delivery, improves the process of care delivery, reduces morbidity and mortality, and 

helps to address issues that are related to health disparities, including premature 

morbidity and mortality (Amarasingham et al., 2009; Institute of Medicine, 2000; 

O’Connor et al., 2005).  

 However, the success of this implementation relies on hardware, software, and 

human resources, especially nurses, who make up the majority of the workforce in the 

healthcare system. For example, nurses frequently use computers to enter and review 

physician orders and progress notes, and other pertinent patient care information from a 

variety of sources; to access laboratory and imaging results; to collect and record data; 

and to document responses and behaviors from patients and health professionals (Hobbs, 

2002). Also, medical equipment such as electronic thermometers, intravenous pumps, and 

cardiac monitors are closely linked to technology. Nurses are typically the professionals 

who are responsible for monitoring and interpreting their outputs. The use of information 

technology could resolve long-standing issues associated with privacy, confidentiality, 

and respect for the individual. Numerous benefits are predicted to become evident, 

including improving the quality of health care and reducing and eliminating health 
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disparities (Custodio, Gard, & Graham, 2009; Halamka, 2010). With the aid of 

technology, clerical work performed by nurses in past years has been/and should continue 

to be reduced. One outcome is that nurses should have more time for direct patient care 

(Hebda & Czar, 2009), which ought to improve health outcomes across populations and 

settings. Again, the growing use of this technology in health care systems gives rise to the 

need for increased computer competency among nurses. In other words, computer 

competency is now one of the required skills of the 21st century nursing workforce 

(Dulong & Gassert, 2008; Fetter, 2009a). Recent graduates are expected to possess 

computer technology skills along with nursing knowledge as they enter the workforce. 

Worldwide, health care settings such as hospitals and clinics require that nurses, 

particularly novice nurses, be able to demonstrate competence and exude a sense of self-

efficacy in the use of computer information technology in their practice, research, and 

education activities (Ornes & Gassert, 2007; Ragneskog & Gerdnert, 2006). 

 Although nursing students’ computer competency is one of the critical factors for 

successful use of the health information system, the current level of their competency is 

still unclear among leaders in schools of nursing in Thailand, other nations in the 

southeastern region of Asia, and the United States. Leaders in schools of nursing have not 

developed a consensus about the definition of computer competency. In addition, they do 

not know the level of computer competency that these nursing students have achieved 

during the course of their matriculation at a university. There is a dearth of information 

regarding the basic question of what nurses and nursing students currently know about 

computers and information technology and its utility in healthcare systems (Ali, Hodson-

Carlton, & Ryan, 2002; McDowell & Ma, 2007). The majority of research studies 
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conducted in the United States and European countries revealed that nursing students do 

not possess the desired computer competency for the next millennium, even though they 

were expected to learn about and were exposed to computer technology throughout their 

formative education, from elementary through high school (Ali et al., 2002; Bond, 2009; 

Cartwright & Menkens, 2002). In addition, according to survey data published by the 

National League for Nursing (2008a), nurse educators from the leading professional 

organizations (e.g., American Nurses Association) suggested that nursing graduates who 

matriculated in all education programs are not adequately prepared for their expected 

roles and responsibilities that are linked with computer and informatics competencies.  

 In a study that centered on health professionals (nurses, pharmacists, interns, 

residents, fellows, and physicians), nursing students were the most likely to be non-users 

of the Internet (Jacko, Sears, & Sorensen, 2001). This finding is consistent with another 

study that posited that Internet skill levels of nursing students tend to be poor or minimal, 

when other than the most basic tasks are considered, such as entering an address in a web 

browser (Bond, 2006). Half of the students in the study could not effectively locate 

information on the Internet. Also, in a Canadian study, the researchers demonstrated that 

computer-related improvement was needed among student nurses. In fact, they should be 

able to demonstrate skills that are related to the Internet, create PowerPoint documents, 

use electronic mail, and perform other essential tasks (McKee, 2007). Another study 

showed that nurses were more wary of using computers than were other healthcare 

professionals such as doctors, pharmacists, and laboratory staff; they also made more 

negative comments about computer use (Kirshbaum, 2004). A longitudinal study that 

evaluated the self-reporting of computer competencies of nursing students over an 8-year 
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time period revealed an increased level of experience with word processing, electronic 

mail, and the World Wide Web; however, participants did not show an increase in the 

level of experience with spreadsheets, databases, and the use of statistical programs 

(McDowell & Ma, 2007). The researchers also concluded that nursing education has, in 

general, failed to provide novice nurses with the tools necessary to work in technology-

rich health care systems (McDowell & Ma, 2007). Overall, these negative findings have 

an undesirable impact on the overall performance of nurses. But information technology 

can be used as a tool for gaining knowledge, as well as to improve quality patient care 

(Fetter, 2009b).  

 One recent study in Sweden found that nursing students regarded their computer 

skills as sufficient for their current and future work as registered nurses in health settings 

(Ragneskog & Gerdnert, 2006). This finding may result from the fact that two-thirds of 

the students were familiar with using computers; the majority of them had access to the 

Internet at their homes, and computer training was integrated into the curricula of many 

secondary schools in Sweden. Elder and Koehn (2009) surveyed nursing students in the 

United States. The students were asked to self-rate their computer skills and to complete 

the computer competencies assessment, which is a computer-graded questionnaire. The 

results showed that, in general, the students’ mean ratings of their computer skills were 

high (M = 3.94, SD = 0.59). As expected, mean scores for word processing were higher 

than other programs such as database, spreadsheet, and graphics presentations skills. The 

mean scores for Internet-related computer skills were also high (M = 4.43, SD = 0.63). 

The deviations were high too. However, the findings suggested that although the students 

in the study rated their computer skills to be high or near “expert” level in some areas, 
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their computer assessment scores indicated only marginal skills necessary to achieve a 

successful academic grade in their classes. It appeared that the students did not have an 

adequate grasp of basic computer knowledge. In addition, the authors reported that the 

students had a portion of the skills necessary to be proficient in a computerized 

environment, but they lacked the know how that was required to excel in college 

coursework, including word processing. It was also hypothesized that these nurses will 

not have adequate computer knowledge and skills to provide quality patient care in health 

delivery settings (Elder & Koehn, 2009) unless they are systematically exposed to 

additional curricular content and skills acquisition.  

Thai Nursing Students’ Computer Competency 

 The level of computer competency of nursing students in Thailand, as in other 

countries, is not well understood. Empirical studies about this topic have yet to be 

reported in the scientific literature. Although many Thai nursing faculty assume that their 

students enter nursing schools with some computer competency, this information is not 

consistent with the literature, which revealed that nursing students in several countries, 

including developed nations, had limited computer competency (Ali et al., 2002; Bond 

2009; Cartwright & Menkens, 2002; Kenny, 2002). Bond’s study (2009) revealed that 

although there is an anecdotal expectation in the United Kingdom that every student 

coming out of high schools be skillful in using a computer, the reality is that student 

nurses are not yet ready to use computers to support their educational pursuits at the 

beginning of their practice exposure in academic institutions. Moreover, several schools 

of nursing in Thailand have not provided informatics courses in their baccalaureate 

programs (Prachusilpa, 2007). It is reasonable to infer that the informatics competency of 
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Thai nursing students is insufficient for the electronic health environment. To solve 

nursing students’ computer knowledge and skill set limitations, integrating informatics 

into nursing programs could be one of the solutions.  

Informatics in Nursing Education 

 Informatics, derived from the French word “informatique,” which refers to all 

aspects of the computer milieu, emerged in the 1960s with the introduction of computers 

in the health care industry (Saba & Riley, 1997). Informatics or information technology 

in healthcare has been very beneficial to nursing and to health care systems, and is also 

reshaping nurses’ work environments, and how health care is assessed and delivered 

(Priselac, 2003). The benefits to nurses who use information technology are numerous. 

They include the quality of patient information, robustness of communication and 

documentation, improved interdisciplinary collaboration, reductions in repetitive tasks, 

time savings for bedside care, and better nurse-related work outcomes. Of significance is 

the related improved patient safety and quality of care that might be more difficult to 

measure and evaluate (Hebda & Czar, 2009; Kudyba, 2010; Swartz, 2004). These 

benefits and the increased use of computer technology in health care systems accompany 

the need to increase nurses’ computer competencies (Hebda & Czar, 2009; Institute of 

Medicine, 2000; Kirkley, Johnson, & Anderson, 2004) and to encourage the use of this 

technology in all dimensions of nursing. It is very important for contemporary nursing 

professionals to be computer literate. Preparing nurses to be computer literate and able to 

manipulate informatics tools and systems efficiently in their practice and research is one 

of the responsibilities of the nursing profession, including nursing schools where 

curricular matters and outcome measures are determined and evaluated. 
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 To strengthen nurses’ computer competencies, nursing informatics – a specialty 

that integrates nursing science, computer science, and information science to help with 

management and communication information in nursing practice – was generated and 

developed. It is now an integral part of the nursing profession, and is linked with most of 

nursing’s activities and professional expectations. The goal of nursing informatics is to 

improve the health of populations, communities, families, and individuals by optimizing 

information management and communication (American Nurses Association, 2001; 

McGonigle & Mastrian, 2009). The development of nursing informatics began from 

nurses’ insights into various countries, and from organizational efforts on the state, 

national, and international levels in the early 1970s (Saba, 2001).  

Evidence of the incorporation of nursing informatics into nursing education 

gradually started to emerge in the 1980s. During that era, a number of workshops for 

nurses on computer technology were sponsored by universities, healthcare systems, and 

professional organizations in nursing and other health-related disciplines. Examples of 

organizations that addressed the education of nurses in informatics and computer 

technology included the National League for Nursing (2008b). This professional 

organization focused on educational issues and credentials, and provided required 

certification for schools of nursing. It has recommended that computer technology and 

nursing informatics should become an integral part of nursing education, proposing it as a 

requirement for the accreditation of education programs in all schools of nursing (Elder 

& Koehn, 2009; Ornes & Gassert, 2007). In addition, a number of nurse leaders agreed to 

integrate nursing informatics into nursing education curricula because comprehensive 

informatics competencies were valuable and essential to the nursing profession (Staggers, 
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Gassert, & Curran, 2001; Weaver et al., 2006). Importantly, informatics competencies are 

required by major professional organizations such as The Joint Commission. This 

organization has the clout to accredit health delivery systems. Negative consequences are 

linked with reimbursement and quality ranking. The American Academy of Nursing is 

another major organization that supports nursing informatics across several domains, 

including research, education, and service delivery (Bakken, 2001; Carty & Rosenfield, 

1998; McNeil & Sodom, 2000). In 1997, the Division of Nursing of the Health Resources 

and Services Administration convened the National Nursing Informatics Work Group to 

advise the National Advisory Council on Nurse Education and Practice (NACNEP) about 

priorities for nursing informatics education and practice in the United States. From these 

recommendations, the National Informatics Agenda for Nursing Education and Practice 

was generated; recommendations for including nursing informatics concepts in nursing 

curricula were a few of its major outcomes and these new requirements were 

implemented soon thereafter (NACNEP, 1997). In just a few years, many nursing schools 

offered either integrated or freestanding informatics courses as components of their 

undergraduate curricula (NACNEP, 1997). In a 2004 report of findings from a national 

survey of nursing education programs in the United States, researchers found that nursing 

informatics was taught in 50% of the nursing education programs across the United 

States (McNeil et al., 2005). As of 2010, there are no data about the current state of 

nursing informatics education in the United States.  

 On the other side of the world, in Thailand, nursing informatics is a relatively new 

phenomenon. The first national conference on nursing informatics was held 11 years ago 

in Bangkok (Volrathongchai, Abbott, & Phuphaibul, 1999). The primary purposes of the 
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conference were to exchange knowledge on the development of nursing informatics and 

to validate the International Classification for Nursing Practice’s (ICNP) nursing 

problems list that had been developed by the International Council for Nurses, a 

component of the World Health Organization. The meeting resulted in the establishment 

of the Nursing Informatics Society of Thailand and 120 nurses signed as its inaugural 

members (Volrathongchai et al., 1999). However, the integration of nursing informatics 

into nursing education in country has progressed slowly. Nursing schools have not yet 

offered a specific nursing informatics program in their curricula. Significantly, the stated 

outcome competencies have not yet been defined and disseminated. Evidence of the 

presence of information technology and nursing informatics is obvious, however; almost 

every nursing school in the nation has fully or partially incorporated information 

technology into the teaching and learning process at their institutions (Baromarajonani 

College of Nursing, 2009; Faculty of Nursing, 2009). 

  Although integrating nursing informatics in nursing programs has helped to 

develop and affect computer competencies for nurses, there are other variables involving 

students’ computer competencies that have been neither identified nor examined. 

Disentangling these variables is the next logical step. 

Factors Influencing Computer Competency in Nursing 

  Few studies have attempted to disentangle the variables that influence computer 

competency among nursing students in baccalaureate programs in Thailand and in 

neighboring regions in Asia. In general, the variables that have been studied are related to 

students’ personal characteristics, such as age, academic years at a university, previous 

computer experience, and cumulative grade point averages (Curtis, Hicks, & Redmond, 
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2002; McCanne, 2004; McKee, 2007; Morewitz, Shaw, Clark, & Mullins, 2004). Several 

attempts have been made to correlate these characteristics with computer competency. 

However, these variables were found to be inconsistent predictors of computer 

competencies among nursing students. Therefore, they need further investigation. Recent 

studies have yielded inconsistent results, and the findings are sometimes contradictory 

(Johnson et al., 2001; Maag, 2006; McKee, 2007; Morewitz et al., 2004). 

Age and Computer Competency 

 Today, computer technology is ubiquitous. It is generally believed that computer 

technologies are used effectively and with confidence by much of the younger 

population, but less so among elders (Hardy, Heeler, & Brooks, 2006). Past generations 

used computers mainly in their employment; the current generation uses computers as a 

part of their social lives, and for academic learning (Hardy et al., 2006). They are not 

surprised by or reluctant to utilize the rapidly changing technologies. Instead, the current 

generation of adolescents and young adults tends to eagerly look forward to advances in 

technology, and is quick to integrate these new technologies into their everyday lives. 

Increasingly, students are being exposed to a digital environment at younger ages than 

were their older counterparts. Therefore, some studies have shown a negative relationship 

between age and computer competency. Graveley, Lust, and Fullerton (1999) reported 

that American undergraduate nursing students’ computer skills were negatively 

correlated with students’ ages (N = 183). Older students reported a lower level of 

computer skills. Also, McKee (2007) revealed that younger Canadian nursing students 

were associated with greater computer literacy (N = 81). The older group of students 

were less likely to be computer literate than their younger counterparts. By contrast, in 
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the United States, a national study, Nursing Students’ Attitudes toward Technology, in 52 

schools of nursing discovered that younger nursing students displayed significantly lower 

computer technology confidence and positive attitudes than did the older nursing students 

(Maag, 2006). The other two exceptions are the Taiwanese and South Korean studies 

(Hsu et al., 2009; Lin et al., 2007). These studies indicated that age had a significantly 

positive impact on the computer literacy of nurses. That is, as age increased, their average 

computer literacy level increased. It is important to note that other factors such as clinical 

work experiences may be a factor related to increased computer competency. Also, Bond 

(2004) reported that it was access – not age – that is the determinant for computer ability 

among nurses. Honey (2004) also reported that respondents who had convenient access 

and spent more hours per week using a computer reported higher levels of computer 

skills than did respondents who had inconvenient access, and spent fewer hours per week 

using a computer. Other variables, they concluded, must also be considered. 

Academic Years of Matriculation and Computer Competency 

 A review of the research literature yields limited studies that have assessed the 

relationship between academic years of matriculation and computer competency among 

nursing students in Thailand and other countries such as the United States. However, 

three studies about undergraduate students and computer competencies were associated 

with academic year of matriculation and computer competency (Johnson, Ferguson, & 

Lester, 1999, 2001; Morewitz et al., 2004). Findings are mixed; the relationship between 

academic years of matriculation and computer competency needs additional exploration. 

Because no research studies were found in the nursing literature, the researcher 

investigated other disciplines such as agriculture and medicine. The first study of 
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Johnson, Ferguson, and Lester (1999) posited that computer knowledge among 

undergraduate students who were enrolled in introductory university agriculture courses 

increased with class level and matriculation. That is, seniors tended to have greater 

computer knowledge scores than did juniors, sophomores, and freshmen, with extent of 

knowledge decreasing with each respective year. Johnson, Ferguson, and Lester (2001) 

repetitively studied the computer competency of agricultural students. They compared 

computer experience and computer competency between freshmen and senior students. 

The study revealed that both freshmen and senior students had a variety of computer 

experiences, with a majority in both groups owning a computer and completing one or 

more computer courses at the university. However, seniors scored higher on a computer 

knowledge examination than did freshmen. Seniors also had a higher level of overall 

computer self-efficacy than did the freshmen. Another survey with medical students 

confirmed that students’ class years were correlated with self-reported computer 

knowledge (Morewitz et al., 2004). However, the findings displayed a different direction 

in the relationship. A larger percentage of students in their sophomore year reported good 

or very good computer knowledge than did students in their junior year. The rationale for 

the differences in the findings could possibly be that students in different class years may 

have had a variety of levels of computer training and exposure, which influenced their 

self-reported computer knowledge. In addition, as curricular change occurs at academic 

institutions, it is anticipated that computer courses and opportunities for informal 

computer and technology learning will increase along with the expectations that students 

will have some level of mastery of the technology (Morewitz et al., 2004). 
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Cumulative Grade Point Average and Computer Competency 

  Grade point average is an academic achievement that influences the person's 

causal attributions for success or failure (Rozell & Gardner, 2000). Across the globe, it is 

a frequently used measure of academic success. Evidence of the impact of academic 

performance on computer-related performance is provided by several studies. In the 

1980s, Dambrot, Silling, and Zook (1988), for example, found that students who failed a 

college computer course had a significantly lower high school grade point average than 

did those who passed the same material. Similarly, about a decade later, Lee (1999) 

reported a positive relationship between high school computer-related competency and 

grades point average. This is consistent with a study in 2004 in which McCanne (2004) 

found a positive relationship between grade point average and computer skills of high 

school students. Although no study was identified regarding the relationship between 

grade point average and nursing students’ computer competencies, these cited studies 

could imply that computer competencies may vary according to the nursing students’ 

grade point averages. The relationship between grade point average and computer 

competencies among nursing students is an area that should be carefully explored. 

Computer Experience and Computer Competency 

             In the informatics literature, there has been little consensus on the definition of 

computer experience; as a result, a variety of instruments and methods have been used to 

identify computer experiences, leaving little agreement about the meanings of the major 

variables in the research (Kay, 1993; Potosky & Bobko, 1998). Based on empirical 

evidence, computer experience could express, for example, the frequency of computer 

use (e.g., hours per day or week), or the length of time (e.g., weeks, months, years) spent 
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with computers at home, school, or in an office, and the number of computer courses 

successfully completed. In addition, the extent of prior computer training, usage of a 

variety of software applications, type of computer owned/used, computer ownership, and 

home access to computers are other consideration to ponder (Cork, Detmer, & Friedman, 

1998; Hsu et al., 2009; Liaw, 2002; Smith et al., 1999; van Braak, 2004). Although there 

are many ways to express computer experiences, the amount of regular computer use or 

length of time having used computers is often used to describe a fundamental or essential 

component of computer experiences (Beckers & Schmidt, 2003; Smith et al., 1999). In 

the proposed study, total length of time (years) that a student nurse has been using 

computers in his or her life will be a measure of an important student characteristic 

(independent variable) to predict computing performance. Nevertheless, according to 

Leach and Caputi (as cited in Yaghmaie, 2007), a measure of years of experience alone is 

not the most accurate indicator of computer experience; yet these researchers did not 

suggest another predictor. Using the number of years of computer use presents some 

concerns when endeavoring to measure computer competency. For example, an 

individual with only a few years of computer exposure may have had a high-quality 

experience, whereas others may have had many years of experience, but of a lesser worth 

(Yaghmaie, 2007).  

 Recent studies about computer experiences of nursing students are scarce. In a 

study of Finnish nursing students, 23% of the participants had experiences with computer 

technology at their sites of employment, and 49% had completed a foundation of 

computer technology courses before entering the nursing school (Saranto & Leino-Kilpi, 

1997). Two studies in the United Kingdom revealed that students and professional nurses 
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lacked the time for information and communication technology activities; moreover, 

student nurses reported that they did not think that they were encouraged to use 

computers in clinical settings by nurses and other health care providers (Bond, 2009; 

Willmer, 2007). This scenario is compounded by insufficient computer hardware, lack of 

information about the essence and value of information and communication technology, 

and deficits in budgets and other financial resources for students that are necessary for 

their engagement with computer technology (Willmer, 2007). Another study in the 

United Kingdom posited that nursing students thought that staff nurses had poor 

computer skills (Bond, 2009). 

 Curtis, Hicks, and Redmond’s (2002) study of Irish nursing students indicated 

that the majority have some form of computer training. Thirty-seven percent of the 

participants who had received training gained it during their matriculation in academic 

programs. Fifty-seven percent of the participants who had some form of computer 

training received word processing instructions, 40% became oriented to spreadsheet 

usage, and 34% learned how to use the Internet for their academic and clinical learning 

needs (Curtis et al., 2002). A 2006 study in Sweden reported that of the total 247 nursing 

students, 66% had access to the Internet from their homes, 83% had access to e-mail, 

87% knew how to send and receive e-mail, and 64% knew how to attach a document to 

an email message (Ragneskog & Gerdnert, 2006).  

A 2006 study found that Taiwanese undergraduates spent about 19 hours per 

week using computers, of which 5 hours were academic related. They used computers not 

only for fulfilling their academic requirements and searching for information, but also for 
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entertainment, such as movie and television watching, computer game playing, Internet 

friend making, and shopping (Tien & Fu, 2006).  

 A path analysis model to find determinants of university students’ computer 

competencies in Belgium demonstrated that self-perceived computer competencies were 

affected by the length of time students spent with computers (number of months) and the  

intensity of computer use (the total number of hours per week that a student spent 

working with a computer) (van Braak, 2004). A study conducted in Taiwan revealed that 

the number of hours per day that Taiwanese nurses spent using computers significantly 

influenced computer competency (Hsu et al., 2009). Another study in Taiwan revealed 

that time spent using computers positively affected the computer competencies reported 

by college students in Taiwan (Hsiao & Lin, 2005). By contrast, a study conducted in 

South Korea showed that the number of hours per day that South Korean nurses spent 

using computers was not a significant factor that influenced computer competency (Hsu 

et al., 2009). Other confounding variables, such as the ages of nurses, previous computer 

courses, prior computer training, and computer attitudes, might account for the difference 

in outcomes between the study in South Korea by Hsu and colleagues (2009) and the 

other three studies conducted in Belgium and Taiwan (Hsiao & Lin, 2005; Hsu et al., 

2009; van Braak, 2004).  

 In summary, students’ characteristics have been hypothesized to influence 

computer competency, but most of these factors have yielded inconsistent findings and 

are not yet well delineated. Numerous factors could account for these inconsistent 

findings, including (a) varied social, cultural, geographical, and socioeconomic 

backgrounds of the populations; (b) the range of years when the studies were conducted; 
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and (c) the inconsistent definitions that are used to explain the phenomena of computer 

competency among nursing students.  

Computer Education Implementation in Thailand 

 Based on a recent dramatic increase in computer usage in schools around the 

world, it is crucial that Thailand’s Ministry of Education (MOE) act to promote 

technology learning at all levels of learning in the nation. Thailand’s education leaders 

already began to use technology in higher education in the 1990s, before the economic 

crises (Suanpang & Petocz, 2006). Following the economic crisis, Thailand continued to 

maintain its desire to be economically and educationally competitive in the current 

information-based society in the South-East Asia region and other world communities 

(Miller, 2009). This focus has helped to guide its educational reform. The National 

Education Act, the first act related to the educational reform movement in the nation was 

passed in 1999 (Suanpang & Petocz, 2006). The key elements of the reform focused on 

improving the efficiency and effectiveness of student learning. Policies were established 

in order to respond to this major National Education Act of 1999. One of the policies, “ 

Learning Technology to Reach the Unreached in Thailand,” was proposed with the 

following actions: (a) providing useful software, content, and necessary supporting 

information in the technology curriculum; (b) training teachers for literacy in computer 

and Internet usage; (c) enhancing the capabilities of organizations that can provide 

support and services to schools by forming a network of agencies; and (d) continuously 

monitoring and evaluating the use of technology for education (Kaewsaiha, 1999). 

 In 2002, the government announced plans to install computers connected to the 

Internet in all high schools by the year 2005. In addition, the vision of the Ministry of 
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Information and Communication Technology as stated in the National Information and 

Communication Technology Education master plan aspires for every student to have 

access to information and communication technology for learning at a reasonable cost 

and of adequate quality (Thuvasethkul & Koanantakool, 2002). Later, in 2008, the MOE 

officials announced a master plan concerning educational development in information 

technology. This policy stated that every public and private school would provide a 

computer information course for students in each educational year (Ministry of 

Education, 2008). As a result, Thai students are expected to take computer-related or 

computer competency courses. However, because this policy was launched in 2008, it is 

not clear whether all schools have been able to implement the plan. Outcomes related to 

students’ computer performances have not been carefully examined and disseminated. 

Thai Nursing Education Challenges 

 Generally speaking, the lack of informatics competency has been identified as a 

major barrier to providing effective nursing care worldwide (Fetter, 2009a). The gap in 

computer competencies among practicing nurses is embedded in the Thai nursing 

education system. That is, nursing schools in Thailand do not have specific nursing 

informatics programs in their curricula, even though plans and strategic initiatives are in 

place (Prachusilpa, 2007). Few nursing schools have offered courses on computer 

application or informatics; even when they do, few credit hours are assigned to the 

curriculum. Some school curricula have informatics topics embedded in other classes, 

such as nursing management and leadership. In addition, schools might also elect to 

implement computer technology courses as electives in a general or specialized education 

category; there is no guarantee that every student will enroll in these courses. Yet, other 
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models are in place: some schools implement an informatics course in a free elective 

category, and students determine whether this is an essential element for their learning.  

Until now, there has been no coordinated approach to informatics competency 

within the bachelor of nursing science curricula in Thailand’s nursing schools. It is 

remarkable that, while computing courses are widely available in colleges, they are not 

yet a component of the mandated curricula in most nursing schools. This situation can 

cause nursing students to receive limited informatics exposure and widen the gap 

between the knowledge and skills that are needed in practice and the efforts that occur in 

academia. Also, reality could have a negative impact on nursing students because 

informatics is a necessary tool that students use to master the content in most courses 

because they access and acquire knowledge with high efficacy in effort and time. Unlike 

Thailand, in the United States, to prepare the next generation of nurses with the necessary 

computer competencies to function within an electronic health environment, many 

nursing schools in the United States have increased students’ informatics competency 

requirements through mandatory courses in curricula (American Nurses Association, 

2005; McNeil et al., 2005). Importantly, there is strong support for nursing informatics 

from the American Nurses Association; nursing informatics was first recognized as a 

nursing specialty in 1992. Within a decade, nursing informatics had developed into a 

highly specialized field of study, in which masters and doctoral degrees were conferred 

on those who completed a set of rigorous requirements. These innovations have helped 

nurses to develop both their practice and knowledge domains in information technology 

related to nursing work (American Nurses Association, 2008; Hebda & Czar, 2009; 

Hebert, 2000).  
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Background of the Chiangmai University School of Nursing  

 The School of Nursing, Chiangmai University, located in the north of Thailand in 

Chiangmai Province, began as a nursing division in the School of Medicine in Bangkok, 

in 1959. The goal was to begin the program in Bangkok and then establish a medical 

school in the north and move the nursing school to the same site. In 1960, a Practical 

Nurse Program began, and a Diploma in Nursing Course was initiated in 1961. In 1965, 

the School of Medicine was incorporated into Chiangmai University, and in 1972 the 

School of Nursing became a separate school within the University, and was located on 

the same campus. The first Bachelors of Nursing Science Program began in 1966, 

followed by the first Masters Degree Program in 1986. Later, a doctoral program was 

initiated in 1997 (Faculty of Nursing, 2010a). The school’s vision is to become a leading 

nursing academic institution at the international level, and to produce quality scholars and 

exceptioanal research by the year 2012. The mission of the school is to provide 

education, research, and community service, and to promote and preserve Thai culture 

(Faculty of Nursing, 2010a). 

 The School of Nursing at Chiangmai University is a large organization consisting 

of 142 full-time faculty members, and 147 full-time academic support staff. There are 

around 1,500 students, both undergraduate and graduate, studying at the university. Three 

levels of study are offered: undergraduate, masters, and doctoral degrees (Faculty of 

Nursing, 2010b). The School of Nursing aims to produce graduates who can practice in, 

and provide leadership for both hospital and community-based settings throughout the 

nation. Nursing graduates are expected to have these four competencies: (a) apply 

information technology in learning, nursing practice, and management; (b) apply 
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knowledge of nursing science and other science that is relevant to the health of human 

beings, the environment, and to nursing practice; (c) practice quality nursing in health 

promotion, disease prevention, nursing care, primary medical care, and rehabilitation 

with individuals, families, groups and communities; and (d) be skillful in teaching, 

advising, counseling, and promoting competencies of an individual, family, or group 

(Faculty of Nursing, 2008). 

 Throughout 2009, the School of Nursing has been preparing for a review of its 

undergraduate curriculum. In a faculty meeting, it was suggested that the informatics 

courses be integrated into a revised undergraduate curriculum. As a result, the course, 

Software for Everyday Life, was added as an elective course for undergraduate students. 

However, to date, no mandatory informatics courses have been offered at other levels of 

the nursing curricula (Faculty of Nursing, 2010c). 

Summary 

 Nursing students’ computer competencies are a major concern of nursing leaders 

and educators all over the world. Scientific literature supports the value of computer 

competency as one of the necessary skills for nurses in the information age. To use 

technology effectively for the advancement of patient care, nursing students must possess 

sufficient computer knowledge and a variety of computer skills. However, the degree to 

which nursing students have acquired computer competencies is not well understood, and 

limited data are available to help with the unraveling of the variables that should be 

systematically studied. Most studies suggested that nursing students might not have the 

expected level of computer competency, resulting in an ineffective quality of patient care, 

compromised academic achievement, and limited exposure to research and evidence-
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based practice. Therefore, the value of the integration of nursing informatics into nursing 

education curricula needs to be addressed with a sense of urgency. The urgency is driven 

by patient safety, quality care improvement, the reduction of morbidity and mortality, 

research that is needed to enlighten practice, and informed practice that is necessary to 

guide research.  

 Some significant variables that have been thought to influence computer 

competency have been presented in this review. The literature on computer competency 

and related topics suggests that nursing students’ ages, academic years of matriculation, 

length of time spent with computers, and cumulative grade point average are important 

antecedents of computer competency. 

 One of the significant gaps in the literature is the lack of empirical studies 

regarding the computer competencies among nursing students in Thailand. Most, but not 

all, of the studies were conducted in Western developed countries where culture, 

education, and health care systems are conceptualized and organized somewhat 

differently from those in Thai institutions. A challenge that was uprooted in the literature 

is the lack of a specific nursing informatics program and few formal information 

technology courses in Thailand’s nursing education systems. The proposed study will 

help to fill significant gaps by providing descriptive data regarding computer competency 

and important related variables that influence nursing students’ levels of expertise in the 

field. The findings will help ensure that nursing faculty gain a better understanding of the 

baseline computer skills of their students prior to the implementation of nursing 

informatics in curricula. This scientific approach will help improve and strengthen the 

computer competencies of nursing students in Thailand. Indeed, if a specific set of 
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requirements could be implemented, perhaps Thai nurses could become leaders in 

computer technology for the improvement of health outcomes in local and global 

communities.  
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CHAPTER III 

Methodology 

 The purpose of this study was to investigate the computer competencies among 

nursing students at Chiangmai University and identify the effect of specific personal 

characteristics (e.g., age, academic year of matriculation, cumulative grade point average, 

and length of time spent with computers) on computer competency. This chapter presents 

the methods that were used to collect and analyze data for this study. The chapter 

includes the following sections: pilot study, setting, and research design including 

sampling, instrumentation, data collection procedures, data analysis plan, and concerns 

related to the protection of human subjects. 

Pilot Study 

  To ensure that the study was feasible in terms of research design, reliability and 

validity of the Thai version of the instruments, the procedures for recruitment, and data 

collection, a pilot study was conducted. In the pilot study, 20 Thai nursing students from 

all four academic levels in the undergraduate nursing program at Chaingmai University 

were invited to participate. The participants in the pilot study mirrored the same inclusion 

and exclusion criteria as delineated in the main study, but the participants were not 

included in the primary study. The results of pilot testing were used for several purposes: 

to pilot test the recruitment, procedures, instruments, and to refine all other aspects of the 

research process. Particular attention was given to students' responses to written materials 

with the intent of ensuring that participants understood all vocabulary and questions in 

the research package, and to clarify any parts of the process that might be confusing. 
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Setting 

 The pilot and primary studies were conducted at the School of Nursing, 

Chiangmai University, in Chiangmai province, which is located in the northern region of 

Thailand. Chiangmai is the principal city of northern Thailand and the capital of the 

province. It covers an area of 20,107 square meters, the largest city in the north and the 

second largest in land area in Thailand. The city and its surroundings are embedded in a 

uniquely indigenous cultural identity. One of several indigenous people who live in the 

region are the Chiang Mai, who have their own customs, belief, dialects, traditional 

architecture, and cuisine. Chiangmai people also continue their renowned tradition as 

handicraft experts, producing items in silk, wood, silver, textiles, ceramics, pottery, and 

more. Economic benefits are derived also from the exporting of these items to other parts 

of the world, and are a major source of their income.   

 Located 435 miles from Bangkok, the capital city of Thailand, Chiangmai is home 

to a population of 1.6 million people, and has the fourth largest population in the nation. 

Numerous cultural groups live in the city and its surrounding areas: Thai, Chinese 

descendants, and hill tribes who migrated from the southern part of China about a century 

ago. Collectively, these groups make up multicultural clusters who have emerged as 

unique subgroups with their own languages, customs, and cultures. The hill tribes 

include, for example, the Hmong, Akha, Lahu, and Lisu. People from these diverse 

groups work as farmers and craftsmen. The average personal income for all groups per 

capita in Chiangmai is about 69,870 baht/year (around 2,300 USD/year) compared to 

90,864 baht/year (around 3,000 USD/year) as the average Thai personal income (Office 

of the National Economic and Social Development Board, 2008). The variance in per 
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capita income is probably due to Chiangmai’s prevalent farmland as opposed to the large 

number of industries in Bangkok and other provinces. 

 This study took place from August to September 2011 at Chiangmai University, a 

public institution that is regulated by the Ministry of Education of Thailand. Chiangmai 

Univerity was selected because it is the only public university in the Chiangmai province 

and the largest university in the northern region of the nation. Its mission is to provide 

education to northern Thai students and to prepare a large portion of the healthcare 

workforce for the region. Chiangmai University was founded in 1964 and was the first 

institution of higher education in northern Thailand. It is also known as the first 

provincial (city) university in the Kingdom of Thailand. The university provides 21 

academic programs. One of the popular programs at the university is the School of 

Nursing, where 785 baccalaureate students are enrolled in a 4-year program: 234 

freshmen, 196 sophomores, 182 juniors, and 173 seniors. Of the 785 students, 729 are 

females. Enrollment tends to decrease from the freshmen to senior level for several 

reasons: (a) students must maintain a certain grade point average score, and the cut off 

score has to be in a certain percentile, (b) students might elect to pursue a different career 

path and enroll in some other academic program at the university, and (c) students 

withdraw from a school because of predicted reasons, including illnesses, and other life 

circumstances.   

 The university provides dormitory housing for all college students. In their first 

year of study (freshmen), nursing students live in the dormitory on the main campus and 

interact with students across the entire university. During the next three years 

(sophomores, juniors, seniors), the nursing students live in the school of nursing 
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dormitory on the health science campus. The dormitory housing for nursing students is 

constructed in a specific area of the campus, and structured in a specific manner. Each 

dormitory floor houses a specific academic classification. That is, sophomores live on the 

fourth floor, juniors on the third floor, and seniors on the second floor. A building 

manager is responsible for scheduling all activities for students, and the upkeep of the 

building and surroundings. Housekeeping staff live in the building and are available 24 

hours. A computer laboratory with wireless Internet is provided in the dormitory where 

students can have continuous access to the technology to supplement their learning. This 

service is available to all students without additional cost. 

Research Design 

 A cross-sectional descriptive correlational design was used to address the research 

questions in this study. The cross-sectional study is based on the assumption that 

collecting data will be done at a single point in time (Burns & Grove, 2007). This design 

was selected for the study in order to describe, explore, and explain relationships that 

exist between and among specific variables in a study. According to Burns and Grove 

(2007), a descriptive study is designed to gain more information about characteristics 

associated with a particular field of study, such as age, academic year of matriculation, 

cumulative grade point average, and length of time spent with computers. Its primary 

purpose is to provide a “snap shot” of situations as they naturally occur. As such, in this 

study, a descriptive design was used to obtain an overall one-time description of Thai 

nursing students’ self-reported computer competencies. The setting was the School of 

Nursing in Chiangmai University, Chiangmai Province, northern Thailand.  
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Sample 

 The target population of the study consisted of undergraduate nursing students at 

Chiangmai University. All participants in the study were full-time matriculating nursing 

students at Chiangmai University. The inclusion criteria for the sample in this study were 

nursing students who were in one of the four academic levels, and who were currently 

enrolled in this 4-year baccalaureate program. Randomly selected students were invited 

to participate in the research study. Because the participants were volunteers, they had the 

option of accepting or refusing the invitation from the researcher to participate in the 

research. The exclusion criteria for this study included (a) students who were 

matriculating in an international bachelor of nursing science program at Chiangmai 

University, such as Chinese and American students, (b) students who participated in the 

pilot study that was an antecedent to this proposed study, and (c) those students who 

decided not to participate in the study. The researcher determined that international 

students (n = 70) were excluded because they may have been educated in different 

academic settings that may have other program requirements and cultural expectations. In 

addition, among the international group, some students may have had more or less 

exposure to computer applications than would their Thai counterparts. The international 

students did not reflect the “average” educational experiences of a typical Thai student, 

the focus of this study.   

Sampling Plan 

            Stratified random sampling was used to select nursing students matriculating in 

each academic year to participate in the study. According to Burns and Grove (2007), 

stratified random sampling is a method used to enable random sampling to occur while 
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limiting the time and costs that will be required to recruit a sample from a large 

population. The main advantages of stratified random sampling are convenience, 

economy, and efficiency. The sampling plan had specific steps. 

 First, the total population was partitioned into separate groups called strata. These 

strata were pre-determined by the students’ academic classifications. That is to say, the 

strata were composed of the four main academic levels in the baccalaureate nursing 

program which are designated as freshmen, sophomores, juniors, and seniors. Second, the 

total population units were divided into sections. In the undergraduate nursing program, 

there were four sections for each academic year. The number of nursing students in each 

section and level (year) is shown in Table 1.  

 Third, a random sampling process was used. To begin the random sampling 

process, the researcher randomly chose participants by selecting one section from each of 

the four academic levels. At the end point, a random sample of all nursing students 

enrolled in each of the four academic years was represented in the study.  

Table 1 

 Number of Nursing Students in Each Section by Year, Fall 2010 (Faculty of Nursing, 

2010d). 

Year     # in section 1 # in section 2   # in section 3  # in section 4 

  1  58   58   59   59 

  2  49   49   49   49 

  3  45   45   46   46 

  4  43   43   43   44 

 



55 

Sample Size Determinations  

 The sample size of nursing students was determined by power analysis. 

According to Cohen (1988), power analysis is the most robust approach for indicating 

sample size. Three main parameters were used to determine sample size: significance 

level (alpha), power level, and effect size (Polit & Beck, 2008). Significance level is the 

probability of rejecting a null hypothesis when it should not be rejected (Cohen, 1988). A 

type I error occurs when the researcher wrongly rejects the null hypothesis. By 

convention, most researchers set the alpha level at 0.05 which means that the researcher 

would attain a correct conclusion from the data 95 out of 100 times. The second 

parameter is power level. Power is the ability of a statistical test to detect an effect 

assuming that the effect actually exists. It is the probability of rejecting a null hypothesis 

when it is false (Burns & Grove, 2007). A type II error occurs when the researcher has 

wrongly accepted the null hypothesis. A power of 0.80 has been suggested for use in 

most areas of behavioral science research (Burns & Grove, 2007). Therefore, an alpha of 

0.05 and a power of 0.80 were used in this study. The effect size in this study was 

calculated based on several approaches. Using a previous study that explored the factors 

that influence computer literacy in Taiwanese and South Korean nurses (Hsu et al., 

2009), the researcher determined sample size with application for this study. The results 

of Hsu’s study reported that computer experience explains 41% of the variance in 

computer competency (R2 = .41). An effect size of 0.69 was estimated when using the 

formula of R2/1-R2 (Cohen, 1988). Therefore, a large effect size of 0.69 for regression 

analysis was used for the current study. This is an extremely large number, considering 

that Cohen (1992) states a large effect size is 0.35.   
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 Finally, G*Power 3 was used to calculate the sample size (Faul, Erdfelder, Lang, 

& Buchner, 2007), with four parameters, including four independent variables: age, 

academic year of matriculation, length of time (years) spent with computers, and grade 

point average; power= 0.80; alpha = 0.05; and strong size effect = 0.69. With these 

parameter calculations, a total of 23 subjects enrolled in all academic levels was required 

as the minimum adequate sample size to detect an effect size of 0.69 with 80% 

probability at alpha of 0.05 (two-tailed) (Burns & Grove, 2007).  

 However, because the effect size was based on a single previous study, this study 

used a larger sample size to ensure the robustness of the study. Increasing sample size 

was the best method to raise the statistical power in the study. Also, as the power 

increases, the chance of a type II error decreases (Corty, 2007). Therefore, one section of 

each of the four academic groups was selected randomly. The students in the randomly 

selected section were invited to participate in the study. As a result, 195 nursing students 

were required (year 1 = 58, year 2 = 49, year 3 = 45, year 4 = 43) to participate in this 

study to ensure robustness. The size of the sample in each academic year that was 

randomly selected is shown in Table 2. With the sample size of 195, the effect size, 

which is calculated using the G*Power 3, is 0.06. The results showed that 195 subjects 

should be adequate for detecting a moderately small effect size of 0.06. As a result, the 

total sample size in this study was 195.  
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Table 2  

Number of Nursing Students in Each Year Randomly Selected to Participate in the Study.  

  Year    Number of Students 

 Freshmen, Year 1     58 

 Sophomores, Year 2     49 

 Juniors, Year 3     45 

 Seniors, Year 4     43 

 Total       195 

 
Instruments 

 The instrument consisted of two questionnaires: (a) the Student Demographic 

Questionnaire; and (b) the Computer Competency Questionnaire. Each instrument is 

described below. 

The Demographic Data Questionnaire 

 The Demographic Questionnaire was developed by the researcher to provide 

background data on the students. This questionnaire contained information such as age in 

years (ratio level), gender (nominal level), family income (ratio level), hometown 

(nominal level), type of high school (nominal level), academic year of matriculation 

(interval level), computer classes taken (nominal level and ratio scale), frequency of 

computer use (ordinal level), and computer ownership (nominal level).  

The Computer Competency Questionnaire 

 Nursing students’ computer competency was measured by the Computer 

Competency Questionnaire, which was originally developed by Bryson (1991). He 

developed a comprehensive list of competencies from nurse educators’ perceptions about 
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the number and types of computer competencies needed for successful matriculation in a 

baccalaureate nursing program. The seven domains of computer competency defined by 

the Minnesota Education Computer Consortium – programming and algorithm skills; 

skill in computer usage; hardware and software principles; major uses and applications; 

limitations of computers; personal and social aspects; and relevant values and attitudes –

provided the basic framework for Bryson’s study (Bryson, 1991). Utilizing the 

abovementioned domains, Jiang, Chen, and Chen (2004) attempted to identify the 

computer competencies required for the Taiwanese nursing profession to be able to 

competently meet the evolving demands of providing nursing service in the nation. They 

adopted Bryson’s (1991) domains to construct the questionnaire. Because Bryson’s work 

was done more than a decade ago, Jiang and colleagues (2004) modified the domain titles 

and competencies. Items were withdrawn and new computer competency items were 

added (Jiang et al., 2004). The Delphi technique, a method that is often used for gathering 

opinions and achieving a consensus, was deployed in their study. Through literature 

reviews, panelist suggestions, expert comments, teaching, and work experiences, in sync 

with the three rounds of the Delphi questionnaire, the elements of computer competency 

were sorted and categorized. Collectively, 94 items in seven domains were developed for 

the revised instrument used in the Taiwan study as follows: concepts of hardware, 

software, and networks (18 items); principles of computer applications (17 items); skills 

in computer usage (20 items); program design (12 items); limitations of computers (9 

items); personal and social issues (12 items); and attitudes toward computers (6 items). 

Within these seven domains, program design was ranked by the panel of experts as the 

least important competency. Program design consists of 12 items ranging from “be able 
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to read a short computer program” to “be able to design a short computer program.” 

Reliability and validity of Jiang et al.’s Computer Competency Questionnaire were not 

identified in the literature. 

 However, Hsu et al. (2009) modified Jiang et al.’s (2004) Computer Competency 

Questionnaire to explore computer competencies of nurses in Taiwan and South Korea, 

another neighbor to Thailand. The modified version had 97 items, with the same seven 

domains: concepts of hardware, software, and networks (18 items); principles of 

computer applications (15 items); skills in computer usage (25 items); program design 

(12 items); limitations of computers (9 items); personal and social issues (12 items); and 

attitudes toward computers (6 items). The construct validity of the questionnaire was 

approved by three experts who have academic degrees in both nursing and information 

management. The Cronbach’s alpha of computer competency was 0.98. All Cronbach’s 

alpha values of each domain were higher than 0.80, indicating acceptable reliabilities. 

Specifically, the values of each domain were delineated: concepts of hardware, software, 

and networks (0.91); principles of computer applications (0.93); skills in computer usage 

(0.96); program design (0.91); limitations of computers (0.91); personal and social issues 

(0.88); and attitudes toward computers (0.83).  

 The most recently modified computer competency instrument as tested by Hsu 

and colleagues (2009) will be used in this study. This version was published in 2009 and 

has been used with several different populations in the neighboring countries of Taiwan 

and South Korea. However, the program design domain will not be included in the 

current computer competency questionnaire because this competency domain is not 

typically required for nursing students (Staggers, Gassert, & Curran, 2001). The rationale 
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for exclusion is based on a study by Staggers et al. (2001), which was conducted to 

determine comprehensive nursing informatics competencies for registered nurses in the 

United States. Through a literature review and as a result of suggestions from a panel of 

nursing informatics experts, the competencies were placed into four distinct skill levels of 

practicing nurses: beginning nurse, experienced nurse, informatics specialist, and 

informatics innovator. The programming knowledge and skills are not even in the 

competency lists of beginning nurses. To the contrary, beginning nurses are expected to 

have fundamental information management and computer technology skills. These skills 

include using a word processor; using Computer-Aided Instruction as a learning tool; 

using a hospital information system such as applications to document patient care, billing 

data, and decision support systems; using computerized patient monitoring systems; 

using a computerized library database; and using software for statistical computations 

(Staggers et al., 2001).   

 As a result, the modified Computer Competency Questionnaire used in the current 

study consisted of six domains with a total of 85 items: concepts of hardware, software, 

and networks (18 items); principles of computer applications (15 items); skills in 

computer usage (25 items); limitations of computers (9 items); personal and social issues 

(12 items); and attitudes toward computers (6 items). The answers for each item were 

classified into 4-point Likert scales: 1 = extremely disagree, 2 = disagree, 3 = agree, 4 = 

extremely agree. The computer competency was determined by the weighted sum of 

items in the six domains. An average score of 1.00 - 2.00 meant that nursing students 

self-rated their computer competency as low. An average score of 2.01 - 3.00 meant that 

nursing students self-rated their computer competency as moderate. An average score of 
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3.01 - 4.00 meant that nursing students self-rated their computer competency as high. 

Each domain had a total score to be used in the analyses. 

 Because the validity of the original computer competency questionnaire has not 

been well documented, exploratory factor analysis was performed in this current study to 

help develop the construct validity and obtain additional psychometric properties about 

the instrument. Exploratory factor analysis is a statistical procedure used to identify the 

latent structure of the items, and in general to create a parsimonious model (Pett, Lackey, 

& Sullivan, 2003). It identifies clusters of items that are highly correlated and these 

distinct clusters represent explicit constructs. 

 Preliminary analysis for factor analysis involves examining the data cleaning and 

testing the assumption. The important assumption is the presence of a reflector indicator 

model. In a reflective model, a latent variable is posited as the common cause of item or 

indicator behavior (Brown, 2006). The causal action flows from the latent variable to the 

indicators. Manipulation of the latent variable causes a change in indicator behavior. 

Inversely, direct manipulation of a particular indicator is not expected to have a causal 

effect on the latent variable (Brown, 2006). After this assumption was met, frequency 

analyses were performed to ensure adequate variance in all variables. Also, data were 

examined for normal distributions, sample size, missing data, miscodes or univariate 

outliers by examining Mahalanobis Distance. 

Translation Process 

 The computer competency questionnaire was originally developed in English and 

has never been administered to nursing students in Thailand. Back translation, the most 

common and highly recommended procedure for translating, was used as a guideline to 
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translate the original English version of the instrument into the Thai version (Hilton & 

Skrutkowski, 2002). For the translation process, two bilingual translators who were fluent 

in both English and Thai, and knowledgeable about the content of computer competency 

were invited to translate the instrument from English into Thai. Second, the Thai version 

was back-translated into English by two other translators who were fluent in both 

languages; they were blinded to the original versions. The purpose of the blinding in this 

step was to ensure that the meaning of the English version was adequately translated into 

the Thai version (Hilton & Skrutkowski, 2002). Third, the investigator compared the 

original and back-translated versions for clarity and accuracy. If there were discrepancies 

between the English and Thai versions, the problematic items were revised by the 

investigator and the translators, and the back translation process was repeated until the 

investigator and the bilingual translators were in agreement with the translations. 

Data Collection Procedures 

 A self-administered questionnaire distributed by the researcher to the nursing 

students in four classrooms was used to collect data in this study with the following steps: 

 Step 1: The researcher contacted the Dean of the School of Nursing at Chiangmai 

University by letter, and requested permission to conduct the study at the School of 

Nursing (see Appendix B for the letter to the Dean). After permission had been received 

from the Dean of CMU School of Nursing, the study was proposed to the Institutional 

Review Board (IRB) of CMU School of Nursing. 

 Step 2: After obtaining the IRB approval from CMU School of Nursing in 

Thailand, the study was proposed to the IRB of Case Western Reserve University (Case). 
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Also, the approval from the IRB at CMU School of Nursing was submitted in the 

package to the Case Western Reserve University IRB.   

 Step 3: After obtaining the IRB approval from Case Western Reserve University, 

the researcher contacted the academic support staff at the CMU School of Nursing to ask 

for class schedules, and lists of student sections for all four years that represented the 

different academic levels. Then, the researcher randomly selected student sections by 

drawing a piece of paper from a box that had a section number on it; one section each for 

freshman, sophomore, junior, and senior students was randomly selected and individuals 

were invited to participate. 

 Step 4: Subsequently, the researcher contacted the students’ instructors in each 

randomly selected section to arrange for questionnaire distribution at the end of an 

academic study period (the “free” time during students’ school days). The instructor 

informed the students about the topic, and the day and time for the study one week before 

the scheduled data collection. Also, the instructors informed students that participation 

was voluntary (see Appendix C for instruction to the faculty members). This fact was 

reinforced to the students during data collection. 

 Step 5: In the class, during the data collection, the researcher introduced herself 

and explained the purpose and the importance of the study. All participants were 

informed that their participation was completely voluntary, that their responses would be 

treated confidentially, and that complete anonymity was assured (see Appendix D for the 

script). Then, the researcher invited students to ask questions about the study. All of the 

students’ questions were answered. The researcher encouraged the students to ask 

questions to ensure that they understood the study and were comfortable participating in 
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the research. Students who were not interested in the study were free to leave the 

classroom. They had the option to return to a free study period or engage in other 

activities that were typically done on the college campus. After all students who did not 

wish to participate in the study had left the classroom, the researcher closed the 

classroom door and began the data collection activities. The questionnaire package 

contained a cover letter describing the study, the Demographic Questionnaire, and the 

Thai Version of the Computer Competency Instrument.  

  The data collection began after the researcher distributed a questionnaire package 

to the participants in the classroom. She remained with them, through the entire data 

collection, to ensure that the process had integrity, that questions could be addressed, and 

that the completed instruments were secure, private, and safe.  

 Step 6: Each participant was asked to individually complete the questionnaire 

which took around 30 minutes. Anonymity of the participants on the questionnaire was 

emphasized by asking the students to refrain from placing their names on the 

questionnaire and from conferring with their peers during the process of data collection. 

Although the questionnaires were completed in a classroom, the participants, who had 

been interested in the study initially but later changed their decisions, were free to 

withdraw from the study. They could leave the classroom at any time. There were no 

repercussions for not completing the instruments. 

 Step 7: To protect confidentiality, the students placed completed questionnaires in 

a locked box that was located in the back of the classroom on the day that data were 

collected. The locked box was collected by the researcher at the end of the session. The 
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box remained locked and under the researcher’s supervision. Only the researcher had the 

key to access the data in the locked box. 

 Step 8: After questionnaires had been completed, each participants received a 

small token of appreciation, which was a highlighter; all were thanked by the researcher. 

A flow chart for data collection is shown in Figure 3. 
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Figure 3.  Flow Chart for Data Collection 

Step         
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A list of student sections obtained from academic support staff from the 
School of Nursing, CMU.  
 

Instructors in each student section contacted in order to plan for the 
distribution of the questionnaires the following week. 

The researcher explained study purposes to participants in their classrooms. 
Students who did not wish to participate were free to leave the classroom. 

Questionnaires provided to students in classrooms; participants questions 
answered. 

Questionnaires deposited in researcher’s locked box at the back of the 
classroom immediately following completion. Only the researcher had 
access to the locked box. 

Introductory letter delivered to the Dean of CMU School of Nursing.  

 

Approval obtained from both CMU School of Nursing IRB and Case IRB.  

 

Participants received a token of appreciation. 
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Data Analysis 

Statistical Analysis 

 The purposes of this study are to explore computer competency among Thai 

nursing students and to predict the major variables that influence computer competency 

among Thai nursing students. Research questions raised in this study include the 

following.  

 Research Question 1.  What are the demographic characteristics of Thai nursing 

students who are matriculating at Chiangmai University? To answer this question, 

frequencies and percentages for categorical variables, means and standard deviations for 

continuous variables of the students’ demographic characteristics were calculated. 

 Research Question 2. What is the computer experience among Thai nursing 

students who are matriculating at Chiangmai University? To answer this question, 

frequencies and percentages for categorical variables, means and standard deviations for 

continuous variables of the computer experience were calculated. 

 Research Question 3.  What is the level of computer competency among Thai 

nursing students who are matriculating at Chiangmai University? To answer this 

question, means and standard deviations for continuous variables of computer 

competency were calculated. 

 Research Question 4. Is there a relationship between a nursing student’s 

characteristics (age, academic year of matriculation, cumulative grade point average, and 

length of time spent with computers) and computer competency? To answer this research 

question, Pearson’s product moment correlation coefficient was employed to examine the 

relationships among the dependent variable (computer competency) and the independent 
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variables (age, academic year of matriculation, cumulative grade point average, and 

length of time spent with computers). All of these independent variables are ratio scales.  

 Research Question 5. Do student characteristics such as, age, academic year of 

matriculation, cumulative grade point average, and length of time spent with computers 

predict computer competency? To answer this question, multiple regression was 

employed to estimate the magnitudes of the total effects of age, academic year of 

matriculation, cumulative grade point average, and length of time spent with computers 

on computer competency.  

Data Screening Procedure 

 Preliminary analysis involved examining the data cleaning and testing the 

assumptions for Pearson’s product moment correlation and multiple linear regression. 

The steps to test the assumptions for both statistics included an assessment for (a) 

adequate variance in all variables by examining the dispersion of scores. The assumption 

is met when the values of any variable do not fall predominantly at one or two 

consecutive scores; (b) normality by plotting scores on histogram, and examining 

skewness and kurtosis. The range of skewness should be within absolute values of three, 

and the range of kurtosis should be within absolute values of eight (Mertler & Vannatta, 

2005); (c) absence of influential cases by determining that the Cook’s D is not more than 

one (Field, 2005); (d) linearity by examining scatterplots (for Pearson’s product moment 

correlation) or partial plots (for multiple regression) between independent and dependent 

variables (Corty, 2007; Velleman & Welsch, 1981). This assumption is assessed by 

comparing linear with cubic and quadratic lines of best fit based on differences in total R 

square values (R2), and checking for differences that exceed 2% of the additional 
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explained variance. If a difference in R2 among linear, cubic, and quadratic is less than 

0.02, the relationship is linear; (e) constant error variances (homoscedasticity) by 

examining scatterplots of Studentized Deleted Residuals (SDR). If the spread of SDR is 

less than a 3 to 1 fan, there is equal variance of residuals; (f) normally distributed error 

variance by plotting residuals on a histogram, and examining skewness and kurtosis. The 

assumption is met when the histogram displays a symmetric bell-shaped curve, and 

skewness and kurtosis are in the standard range. Another assumption for multiple 

regression to be examined was absence of multicollinearity, a strong correlation between 

two or more predictors in a regression model. Multicollinearity exists when tolerance is 

<.20, and Variance Inflation Factor (VIF) is greater than 10 (Field, 2005).  

Data Management 

 A data codebook for SPSS version 19.0 was developed to identify each variable 

for both the demographic questionnaire and the nursing students’ computer competency 

questionnaire. Each returned questionnaire was assigned a number to ensure that the 

researcher had organized files. Before coding, each questionnaire was carefully checked 

for clarity and completeness. Then, data were coded as numbers and entered into a 

computer database using SPSS for Windows software. The researcher double checked all 

entered data against the original data to identify errors. All questionnaires and the data set 

will be kept in the researcher’s office, in the CMU School of Nursing, in a locked file 

drawer for five years (August 2011 to August 2016) to ensure confidentiality and privacy. 

The practice is required by the MOPH in Thailand. The researcher used a personal 

computer with password protection to do data entry and analysis. Data entry began as 

soon as the first set of data was available. A backup database was created after each 
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entry. Only the researcher has had access to the data, the passcodes, and the computer 

that contained the data. 

Protection of Human Subjects 

 Approval for protection of human subjects was obtained from the IRB committee 

of the School of Nursing at Chiangmai University and the Case Western Reserve 

University Institutional Review Boards. Participants were informed about the study 

through a cover letter, and during the face-to-face introduction of the study at the time 

that they were assembled in a classroom. The participants could refuse to participate or 

could withdraw from the study at any time without being penalized or losing any benefits 

to themselves in their roles as students.  Even if the students agreed to participate in the 

study, they could have changed their decision and withdrawn during the data collection 

process. If they chose to withdraw, they were assisted in leaving the room and joined 

their peers in other activities on campus. The students’ responses were treated as 

confidential data and complete anonymity was ensured. All participants were asked to 

complete two questionnaires in classroom, which they were instructed to place in the 

researcher’s locked box in the classrooms, and under the supervision of the researcher. A 

waiver for written informed consent for the participants’ signature was requested because 

there was not any personally identifying information on the questionnaire. Consent was 

implied by the completion and return of the questionnaires to the researcher’s locked box. 

To maintain confidentiality and anonymity, participants were asked to refrain from 

writing their names or codes on the questionnaires. Therefore, participants’ responses 

were not linked to any personally identifying information. All of the information that 

participants provided to the researcher was kept in a locked cabinet in the researcher’s 
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office at the CMU School of Nursing. The office was locked when the researcher was not 

present.   
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CHAPTER IV 

Results 

 The primary purpose of this cross-sectional study was to describe and explore the 

computer competency of Thai nursing students, and to predict the major variables (age, 

academic year of matriculation, cumulative grade point average, and length of time spent 

with computers) that influence computer competency among Thai nursing students at 

Chiangmai University. This chapter presents the pilot study results, results of research 

questions, statistical analysis corresponding to each research question, and summary. In 

addition, the factor analysis of the computer competency questionnaire was performed to 

gain more in-depth knowledge about its psychometric property. The sample for this study 

consisted of 195 Thai nursing students who were attending Chiangmai University during 

the first semester of 2011. 

     Pilot Study Results 

 A pilot study was conducted to determine the validity and reliability of the Thai 

version of the Computer Competency Questionnaire. The results from three bilingual 

(Thai and English) Thai experts in informatics showed the content validity index of the 

questionnaire was 0.95. The reliability of the questionnaire was determined using a 

sample of 20 nursing students in Chiangmai University. The Cronbach’s alpha coefficient 

for the pilot study was high at 0.94 for the total scale: 0.89 for concepts of hardware, 

software, and networks (18 items); 0.81 for principles of computer applications (13 

items); 0.79 for skills in computer usage (27 items); 0.79 for limitations of computers (9 

items); 0.86 for personal and social issues (12 items); and 0.43 for attitudes toward 

computers (6 items).  
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 To confirm the reliability of the questionnaire, the internal consistency was 

recalculated in the main study sample of 195 nursing students in Chiangmai University. 

The results from Cronbach’s alpha confirmed that the questionnaire was reliable. An 

overall alpha score was 0.94 for the total scale: 0.82 for concepts of hardware, software, 

and networks, 0.75 for principles of computer applications, 0.87 for skills in computer 

usage, 0.86 for limitations of computers, 0.79 for personal and social issues, and 0.74 for 

attitudes toward computers. 

Results for Research Questions 

 Prior to analysis, the data were screened to ensure accuracy. Simple descriptive 

statistics were used as a primary step to check the quality of the data. A full statistical 

description including frequency distribution, mean, standard deviation, range, minimum, 

maximum, skewness, and kurtosis was conducted for all variables. In addition, 

assumptions underlying Pearson’s product moment correlation and multiple regression 

analysis were examined prior to statistical analysis to ensure that no violation of the 

assumptions existed. In this study, the preliminary data analysis revealed that both 

primary and secondary assumptions of Pearson’s product moment correlation and 

multiple regression were met. In addition, all variables had tolerance values > .10, and 

VIF < 10, indicating that multicollinearity was not found in this model. After completing 

the preliminary data analysis, the main data analysis was performed by using SPSS 

software package (version 19.0). The following research questions were analyzed: 
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Research Question 1 

 What are the demographic characteristics of the nursing student body 

matriculating at Chiangmai University during the first semester (June – October) of 

2011? 

 The demographic characteristics of the 195 nursing students in this study are 

presented in Table 3. The response rate of participants was 100%. Most students (94.9%) 

in the sample were female, with an age range of 18 to 23 years. The mean age of 

participants was 19 years with a standard deviation of 1.28. Most of the students (97.4%) 

were from the northern region of Thailand, 1% were from the southern and northeastern 

regions, and 0.5% were from the eastern region. The number of students in each 

academic year of matriculation from year 1 to year 4 was close in number. The sample 

consisted of 58 (29.7%) freshmen, 49 (25.1%) sophomores, 45 (23.1%) juniors, and 43 

(22.1%) seniors. Seventy-six percent of the sample (76.9%) indicated that their self-

reported cumulative grade point average was more than 3.00. The majority of the subjects 

(40.5%) had a cumulative grade point average range of between 3.01 - 3.50. Thirty-six 

percent (36.4%) had a cumulative grade point average range of 3.51 - 4.00. Most of them 

(77.9%) graduated from public schools, and almost all of them (96.4%) graduated from 

high school with a high cumulative grade point average of more than 3.00. Over 46.7% 

lived in a nursing dormitory, 26.2% lived in main campus dormitories, and 16.4% lived 

with parents. Some were from families with a low socioeconomic status. According to 

the National Statistical Office (2011), the average monthly income of Thai families is 

23,544 baht (30 baht = 1 USD). In this study, 33.8% of the participants reported that their 

parents had a monthly income of less than 10,000 baht. Additionally, 27.7% of the 
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participants reported that their parents had a monthly income between 10,001 - 20,000 

baht. However, 23.6% of the participants reported that their parents had a monthly 

income of more than 30,000 baht.  

Table 3 

Demographic Characteristics of the Sample (N = 195) 

Characteristics      N (%) 

Gender 
   Male       10 (5.1%) 
   Female      185 (94.9%) 
Age 
   18 years      32 (16.4%) 
   19 years      57 (29.2%) 
   20 years      44 (22.6%) 
   21 years      40 (20.5%) 
   22 years      20 (10.3%) 
   23 years      2 (1%) 
Region 
   Northern region     190 (97.4%) 
   Northeastern region     2 (1%) 
   Eastern region     1 (0.5%) 
   Southern region     2 (1%) 
Academic year of matriculation 
   Freshmen      58 (29.7%) 
   Sophomores      49 (25.1%) 
   Juniors      45 (23.1%) 
   Seniors      43 (22.1%) 
Nursing school cumulative GPA   
   2.51-3.00      45 (23.1%) 
   3.01-3.50      79 (40.5%) 
   3.51-4.00      71 (36.4%) 
Types of high school  
   Public school     152 (77.9%) 
   Private school     43 (22.1%) 
High school cumulative GPA   
   2.51-3.00      7 (3.6%) 
   3.01-3.50      44 (22.6%) 
   3.51-4.00      144 (73.8%) 
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Table 3 (continued) 

Demographic Characteristics of the Sample (N = 195) 

Characteristics      N (%) 

Resident status  
   Main campus dormitory    51 (26.2%) 
   Nursing dormitory     91 (46.7%) 
   Parents’ house     33 (16.9%) 
   Private dormitory     21 (10.3%) 
Parental monthly income (in baht, 30 baht = 1 USD) 
   Less than 5,000     10 (5.1%) 
   5,001-10,000     56 (28.7%) 
   10,001-15,000     26 (13.3%) 
   15,001-20,000     28 (14.4%) 
   20,001-25,000     13 (6.7%) 
   25,001-30,000     16 (8.2%) 
   30,001-35,000     8 (4.1%) 
   35,001-40,000     7 (3.6%) 
   More than 40,000     31 (15.9%) 
 
 
Research Question 2 

 What is the self-reported computer experience of Thai nursing students who are 

matriculating at Chiangmai University during the first semester (June – October) of 

2011? 

 Nursing students reported a range of computer experience. As shown in Table 4, 

most students (93.3%) have their own computers; of these, one-fourth of the students 

(25.1%) have had computers for more than 7 years, and one-fourth (26.2%) have had 

computers between 1 and 3 years. The students’ mean duration of computer ownership 

was 2.96 years with a standard deviation of 1.54. A majority of the students (42.1%) have 

used computers between 10 and 12 years, 32.3% have used computers between 7 and 9 

years, and only 1.5% of the respondents have used computers less than 3 years. The mean 

years of computer utilization was 9.23 with a standard deviation of 1.93.  
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More than half of the students (55.4%) used computers every day, 33.8% used 

computers almost every day, 8.7% used computers several times a week, 1.5% used 

computers several times a month, and only less than 1 percent (0.5%) almost never used 

computers. The mean hours that nursing students used computers were almost 4 hours a 

day with a standard deviation of 1.71. Almost half (48.2%) used a computer between 2 

and 4 hours a day, 26.2% used a computer between 4 to 6 hours a day, and 22.0% used 

computer less than 2 hours a day. 

The main purpose for the nursing students using computers was access to the 

Internet. Nearly all (96.9%) of the nursing students reported the Internet as the software 

program they used most often, followed by Word processing (89.7%), and Power Point 

(75.4%). Two-thirds of students (66.7%) used computers for game-playing as a purpose, 

and 53.8% used it for picture and photo editing. However, the four software applications 

that nursing students used least were Excel (13.8%), website design (5.6%), statistics 

(1.5%), and programming (1.5%).  

Regarding Internet usage, the majority of nursing students (99%) primarily used it 

for free surfing on the “Net.” While 91.8% of nursing students used the Internet for 

purposeful research in education, 85.6% used it for participation in chat rooms, and 

69.2% for game playing. Meanwhile, nearly half (49.7%) used it for time-killing, and 

one-third (30.8%) for shopping. 

 Nearly all (99%) nursing students had taken some mandatory computer courses 

before entering the nursing school, and the majority (88.2%) started their first mandatory 

computer class when they were in elementary school; also the majority started their first 

mandatory computer class at grade 4. Half of the total sample (50.7%) reported having 
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taken fewer than six computer courses whereas 44.1% had completed 6 to10 computer-

related courses in elementary through high school. The majority (82.1%) had never taken 

computer courses provided by Chiangmai University.   

Table 4  

Computer Experience of the Sample (N = 195) 
 
Computer experience     N (%)   M    SD 
 
Computer ownership 
   Yes      182 (93.3%) 
   No      13 (6.7%) 
Duration of computer ownership     2.96  1.54     
   Less than 1 year    19 (9.7%)       
   1-3 years     51 (26.2%) 
   3-5 years     40 (20.5%) 
   5-7 years     23 (11.8%) 
   More than 7 years     49 (25.1%) 
Years of computer utilization      9.23  1.95     
   Less than 3      3 (1.5%) 
   4-6      27 (13.9%) 
   7-9      63 (32.3%) 
   10-12     82 (42.1%) 
   More than 12     20 (10.4%) 
Frequency of computer usage 
   Every day     108 (55.4%) 
   Almost every day    66 (33.8%) 
   Several times a week   17 (8.7%) 
   Several times a month   3 (1.5%) 
   Almost never    1 (0.5%) 
Hours per day of computer usage     3.69  1.71        
   Less than 2     43 (22.0%) 
   2.01-4.00     94 (48.2%)    
   4.01-6.00      51 (26.2%) 
   More than 6     7 (3.5%) 
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Table 4 (continued) 

Computer Experience of the Sample (N = 195) 
 
Computer experience     N (%)   M    SD   
 
Purpose of computer usage 
   Internet/WWW    189 (96.9%) 
   Word processing    175 (89.7%) 
   Power Point graphic    147 (75.4%) 
   Computer games    130 (66.7%) 
   Picture and Photo editing    105 (53.8%) 
   Excel     27 (13.8%) 
   Web design     11 (5.6%) 
   Statistics     3 (1.5%) 
   Programming    3 (1.5%) 
Primary use for the Internet  
   Free surfing on the Net   193 (99.0%) 
   Purposeful research of education  179 (91.8%) 
   Participation in chat room   167 (85.6%) 
   Sending/receiving email   139 (71.3%) 
   Game playing    135 (69.2%) 
   Document download   112 (57.4%) 
   Time-killing     97 (49.7%) 
   Shopping     60 (30.8%) 
   Book research and ordering   47 (24.1%) 
Mandatory computer-related course  
   in primary/secondary school 
   Yes      193 (99%) 
   No      2 (1%) 
First mandatory computer class 
   Primary school    172 (88.2%) 
   Secondary school    21 (10.8%) 
First mandatory computer class school  
   grade level 
   Grade 1     42 (21.5%) 
   Grade 2     2 (1%) 
   Grade 3     25 (12,8%) 
   Grade 4     57 (29.2%) 
   Grade 5     28 (14.4%) 
   Grade 6     16 (8.2%) 
   Grade 7     19 (9.7%) 
   Grade 8     2 (1%) 
   Grade 10     2 (1%) 
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Table 4 (continued) 

Computer Experience of the Sample (N = 195) 
 
Computer experience     N (%)    M      SD   
 
Computer courses taken      5.46  3.167 
   Less than 6 courses    99 (50.7%) 
   6-10 courses     86 (44.1%) 
   More than 10 courses   10 (5.1%) 
Taken computer courses provided by  
   Chiangmai University 
   Yes      35 (17.9%) 
   No       160 (82.1%) 
 

Research Question 3 

  What is the level of self-reported computer competencies for Thai nursing 

students who are matriculating at Chiangmai University during the first semester of 

2011? 

 Computer competency was measured with the Computer Competency 

Questionnaire, which comprised six domains: (a) concepts of hardware, software, and 

networks; (b) principles of computer applications; (c) skills in computer usage; (d) 

limitations of computers; (e) personal and social issues; and (f) attitudes toward 

computers. The computer competency items were rated on a scale from 1 (extremely 

disagree) to 4 (extremely agree). An average score of 1.00 - 2.00 meant that nursing 

students self-rated their computer competency as low. An average score of 2.01 - 3.00 

meant that nursing students self-rated their computer competency as moderate. An 

average score of 3.01 - 4.00 meant that nursing students self-rated their computer 

competency as high. 
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As shown in Table 5, nursing students reported that they had moderate computer 

competency. Looking at each domain, attitudes toward computers, personal and social 

issues, and limitations of computers were at a high level. The other three domains (skills 

in computer usage; principles of computer applications; and concepts of hardware, 

software, and networks) were at a moderate level. Among the six domains of computer 

competency, attitudes toward computers was rated as the highest computer competency 

that nursing students possessed, whereas skills in computer usage was the lowest domain.  

Table 5 

Mean, Standard Deviation, and Interpretation of Nursing Students’ Computer  

Competency 

Variable                                  M       SD  Interpretation 

Overall computer competency   2.90       0.27 moderate 

   - Concepts of hardware, software, and networks 2.82       0.35 moderate  

   - Principles of computer applications  2.71       0.32 moderate 

   - Skills in computer usage     2.62       0.37 moderate 

   - Limitations of computers    3.41       0.41 high 

   - Personal and social issues    3.08       0.37 high 

   - Attitudes toward computers   3.42       0.37 high 
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As shown in Table 6, the mean score of computer competency in concepts of 

hardware, software, and networks in each item was mostly at a moderate level. The item 

with the highest mean score was knowledge of basic computer usage, such as how to 

login/logout of a computer, and how to use a mouse (M = 3.74, SD = 0.46). On the other 

hand, the item with the lowest mean score was knowledge of the difference between 

analog and digital signals (M = 2.11, SD = 0.79). 

Table 6 

Mean and Standard Deviation of Nursing Students’ Computer Competency in Concepts 

of Hardware, Software, and Network in Terms of Items  

Concepts of hardware, software and networks    M    SD 

    - Know the basic usage of a computer    3.74  0.461            

    - Know the usage of file management functions   3.35  0.627 

    - Know how to operate computer systems    3.33  0.579    

    - Know how to setup communication software    3.19  0.767 

    - Can assemble basic components of computer hardware  3.10  0.917 

    - Know how to install software drivers for peripherals  3.09  0.830  

    - Can resolve common error situations    3.01  0.722 

    - Know the common computer terminology   2.87  0.636 

    - Know input and output devices of computers   2.83  0.664 

    - Know today’s popular types of computer systems  2.77  0.746     

    - Know the basic components of a computer’s hardware system  2.62  0.696 

    - Know common network hardware devices   2.58  0.716 

    - Know basic principles of computer networks   2.54  0.636 
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Table 6 (continued) 

Mean and Standard Deviation of Nursing Students’ Computer Competency in Concepts 

of Hardware, Software, and Network in Terms of Items  

Concepts of hardware, software and networks    M    SD 

    - Know the basic components of a computer’s software system 2.53  0.636 

    - Know today’s major network types    2.48  0.620 

    - Know basic structures of computer networks   2.42  0.624 

    - Know important milestones in the evolution of   2.23  0.760 

      computer technology 

    - Know the difference between analog and digital signals  2.11  0.789 

 

As shown in Table 7, the mean score of computer competency in principles of 

computer applications in each item was mostly at the moderate level. The item with the 

highest mean score was knowledge of how to send, and receive emails and how to 

transfer files through networks (M = 3.69, SD = 0.52). By contrast, the item with the 

lowest mean score was knowledge of applications of robotics and expert systems in 

nursing (M = 1.94, SD = 0.65). 
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Table 7 

Mean and Standard Deviation of Nursing Students’ Computer Competency in Principles 

of Computer Applications in Terms of Items 

Principles of computer application      M    SD 

    - Can send, receive mails and transfer files through networks 3.69  0.515 

    - Know how to apply computers for personal use   3.58  0.554 

    - Can use computerized self-learning equipment   3.39  0.521 

    - Know about common computerized equipment in health care 3.06  0.747  

    - Know there are video discs for nurses’ continuing education 2.80  0.939 

    - Know software tools that can be used in nursing   2.45  0.767 

    - Know what a nursing information system is   2.41  0.606 

    - Know about computer applications in medical    2.31  0.778 

      decision analysis 

   - Know about applications of computer networks in nursing 2.24  0.695  

   - Know what today’s major nursing information systems are 2.23  0.595 

   - Know simulation software for continuing education   2.19  0.767 

      and training 

    - Know the highlights in the evolution of computer in nursing 2.06  0.602 

    - Know about applications expert systems in nursing  1.94  0.652 

         

 

 

 



85 

As shown in Table 8, the mean score of computer competency for skills in 

computer usage in each item was mostly at the moderate level. However, two items that 

were rated in the low levels were knowing how to use statistical software, such as 

Statistical Package for the Social Sciences and Statistical Analysis System (M = 1.89, SD 

= 0.64), and being able to use statistical software for nursing research (M = 1.97, SD = 

0.70). The highest mean score item was to be able to use the Internet to search for 

information (M = 3.72, SD = 0.49). 

Table 8 

Mean and Standard Deviation of Nursing Students’ Computer Competency for Skills in 

Computer Usage in Terms of Items 

Computer usage skills        M    SD 

    - Can use the World Wide Web to search for information  3.72  0.492  

    - Can use presentation editing software    3.63  0.516 

    - Can use presentation editing software for patient education    3.49  0.569 

    - Can use computers as self-learning tools    3.42  0.599 

    - Know how to use common peripherals    3.37  0.761 

    - Know how to manage and store files    3.35  0.668 

    - Can use a spreadsheet program     3.06  0.678 

    - Can use word processing software    2.98  0.905 

    - Know that HIS are useful in running efficiency of hospital 2.90  0.770 

    - Can convert files for different application software  2.90  0.867 

    - Can use a library information retrieval system    2.84  0.800 

    - Can generate nursing documents by using word processing 2.79  0.948 
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Table 8 (continued) 

Mean and Standard Deviation of Nursing Students’ Computer Competency for Skills in 

Computer Usage in Terms of Items 

Computer usage skills        M    SD 

   - Can use a spreadsheet program as a management tool   2.59  0.764     

    - Can use database software to construct nursing databases     2.57  0.837 

    - Know how to create multimedia files    2.56  0.908 

    - Can use common computerized equipment for patient   2.48  0.795 

       monitoring  

    - Know how to edit multimedia files    2.48  0.893 

    - Understand the output data from computerized equipment 2.47  0.755 

    - Can use HIS to store/retrieve and transfer data      2.47  0.788 

    - Can use nursing information systems    2.40  0.728  

    - Can use HIS to do nursing work     2.39  0.794 

    - Know what a hospital information system is   2.26  0.695 

    - Can use packaged software to create web pages   2.12  0.809 

    - Can maintain nursing information systems   2.11  0.676 

    - Can create multimedia files for web pages   2.08  0.782 

    - Can use statistical software for nursing research   1.97  0.699 

    - Know how to use statistical software    1.89  0.640 
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As shown in Table 9, the mean score of computer competency in limitations of 

computers in each item was at a high level. The item with the highest mean score was 

knowing that the computer is only a tool to provide better nursing care, which cannot 

replace the role of nurses (M = 3.58, SD = 0.54). On the other hand, the item with the 

lowest mean score was knowing that computers in use today do not have adequate ability 

to accurately interpret human language (M = 3.28, SD = 0.64). 

Table 9 

Mean and Standard Deviation of Nursing Students’ Computer Competency in Limitations 

of Computers in Terms of Items 

Limitations of computers       M    SD 

   - A computer is only a tool to provide better nursing care  3.58  0.535 

    - Computers are not intelligent in themselves   3.49  0.541 

   - Know about problems of data integrity    3.44  0.583 

    - Know that computer users are the ones who make mistakes 3.41  0.588 

    - Know limitations and reliability of computerized  3.41  0.630 

      patient monitoring systems       

    - Know that computer files need to be backed up   3.39  0.627 

    - Know the reasons for slow response time   3.35  0.603 

    - A computer program has limitations in its capability  3.31  0.609 

    - Know that computers do not have good enough ability  3.28  0.640 

       to interpret natural language 
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As shown in Table 10, the mean score of computer competency in personal and 

social issues in each item was mostly at a high level. Only three items were rated at a 

moderate level: (a) the basic technique of encryption and access control (M = 2.52, SD = 

0.83); (b) the laws regarding protecting personal information in computers (M = 2.57, SD 

= 0.78); (c) the copyrights regarding computer programs and electronic files (M = 2.59, 

SD = 0.76). By contrast, the item with the highest mean score was knowing the 

importance of computer technology (M = 3.47, SD = 0.56).  

Table 10 

Mean and Standard Deviation of Nursing Students’ Computer Competency in Personal 

and Social Issues in Terms of Items 

Personal and social issues       M    SD 

    - Know the importance of computer technology   3.47  0.559 

    - Know how data is collected and used    3.37  0.544 

    - Computer can be used as a tool for quality control  3.30  0.597 

    - Computer viruses       3.28  0.607 

    - The importance of confidentiality     3.24  0.708 

    - Ergonomics and computers     3.24  0.588 

    - Computers may result in manpower shifts    3.23  0.612 

    - The use of computers might result in dehumanization of care 3.09  0.811 

    - How to prevent and handle attacks by viruses   3.01  0.626 

    - The copyrights regarding computer programs and files  2.59  0.757 

    - Laws regarding protecting personal information in computers 2.57  0.779  

    - The basic techniques of encryption and access control  2.52  0.833 
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     As shown in Table 11, the mean score of attitudes toward computers in each item 

was at a high level. The item with the highest mean score was not being afraid of using 

computers (M = 3.77, SD = 0.48). The item with the lowest mean score was knowing 

where to find resources to resolve computer problems (M = 3.14, SD = 0.67). 

Table 11 

Mean and Standard Deviation of Nursing Students’ Computer Competency in Attitudes 

Toward Computers in Terms of Items 

Attitudes toward computers       M    SD 

    - Not being afraid of using computers    3.77  0.480 

    - Know that females can be computer literate   3.66  0.537 

    - Develop positive attitude toward life-long learning   3.38  0.548 

    - Know that a computer will not be a powerful nursing  3.33  0.544 

      tool until users put effort into learning how to use it 

    - Develop positive attitudes toward a computer    3.24  0.564 

    - Know where to find resources to resolve computer problems 3.14  0.673 

 

Research Question 4 

Is there a bivariate relationship between a nursing student’s personal 

characteristics (age, academic year of matriculation, cumulative grade point average, and 

length of time spent with computers) and computer competencies? 

Pearson’s product moment correlation analysis was utilized to examine the 

bivariate relationships between a nursing student’s personal characteristics (age, 

academic year of matriculation, cumulative grade point average, and length of time spent 
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with computers) and the dependent variable, computer competencies (Table 12). The 

results showed a weak positive relationship between age and computer competency (r = 

.168, p < .01), indicating that as age increased, the computer competency of nursing 

students advanced. Moreover, there were weak positive relationships among computer 

competency, and both the academic year of matriculation and the length of time spent 

with computers at statistically significant levels of .01 (r = .19) and .05 (r = 0.161) 

respectively. However, the correlation between cumulative grade point average and 

computer competency was not statistically significant (r = -.118, p = .051). 

Table 12 

Bivariate Correlation Matrix for Personal Characteristics and Computer Competency 

Variables      Computer Competency 

      Correlation coefficient(r)      p-value 

Age       0.168   0.009** 

Academic year of matriculation   0.190   0.004** 

Cumulative grade point average             -0.118   0.051 

Length of time spent with computers   0.161   0.012* 

Note. *p < .05. **p < .01.     

Research Question 5  

 Do student characteristics such as age, academic year of matriculation, cumulative 

grade point average, and length of time spent with computers predict computer 

competencies? 

Linear multiple regression analysis was conducted to determine which personal 

characteristics (age, academic year of matriculation, cumulative grade point average, and 

length of time spent with computers) can predict computer competencies. Results shown 
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in Table 14 indicated that, together, the four student characteristics significantly 

explained 3% of the variance in computer competency. However, no single student 

characteristic significantly contributed to the model (Table 13). 

Table 13  

Multiple Regression Analysis for Personal Characteristics on Computer Competencies 

      F = 2.478      p = 0.05*       Adjust R2 = 0.03 

Variables         B  t-value  p-value 

Age       0.002  0.011  0.992 

Academic year of matriculation   0.150  0.886  0.377 

Cumulative grade point average             -0.016            -0.192  0.848 

Length of time spent with computers   0.118  1.591  0.113 

 

Additional Analysis Results 

 Additional analysis was conducted to give the researcher a more in-depth 

understanding of the Computer Competency Questionnaire. Exploratory factor analysis 

was performed to validate the psychometric applicability construct sub-scales of the 

Computer Competency Questionnaire. This analysis identifies clusters of items that are 

highly correlated, and these distinct clusters represent explicit constructs. Logic, theory, 

and prior empirical evidence guide this stage of analysis. To determine the number of 

factors, eigenvalues, scree plots, and factor loadings were examined. The size of an 

eigenvalue depends upon the variance in the data it explains, and most researchers use the 

number of eigenvalues greater than one to indicate the number of factors (Mertler & 

Vannatta, 2005). A second criterion for determining the number of factors is the scree 

test, which involves plotting the eigenvalues against the number of items present. The 
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number of factors is selected by inspecting the slope and deciding where there is a 

discontinuity between the steep slope of the larger eigenvalues and the less steep slope of 

the lower eigenvalues (Kim & Mueller, 1978). Another criterion used to determine the 

number of factors is factor loadings. It is common to retain primary factor loadings 

greater than 0.40 with no sizeable secondary loadings (0.30 or higher) on other factors 

(Fabrigar, Wegener, MacCallum, & Straham, 1999; Ferguson & Cox, 1993). However, 

some researchers note that retaining primary loadings over 0.30 is acceptable (Child, 

2006). The other criterion to determine how well the model fits the data is the coefficients 

in the factor correlation matrix. Small coefficients show that the emerged factors do not 

display large correlations with each other and therefore capture distinct content. On the 

contrary, a coefficient greater than 0.6 shows that the emerged factors are correlated and 

may capture the same concept (Cooper, 2010; Kline, 1994). 

In this study, exploratory factor analysis using principal axis factoring and 

Oblimin with Kaiser normalization was performed. Each of the original six domains was 

tested separately. Only the items that made up each domain were used. Then, the items 

from these six domains were combined to test for factor structure of computer 

competency. With this factor analysis method, a clean and potentially meaningful model 

emerged. The original 85 items were reduced to 46; 39 items were excluded, and 15 

factors (sub-scales) were singled out and labeled by the researcher. The 15 factors and 

item loadings are given in Table 14. The new names included rights and privacy 

protection of data (factor 1), hospital information systems (factor 2), basic computer 

knowledge (factor 3), multimedia (factor 4), presentation programs (factor 5), word 

processing (factor 6), advanced computer usage (factor 7), computer networks (factor 8), 
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nursing information systems (factor 9), limitations of computers (factor 10), attitudes 

toward computers (factor 11), computer safety (factor 12), personal and social issues 

(factor 13), advanced medical applications (factor 14), and Internet use (factor 15).  

Table 14  

Factor Loading for Computer Competency 

         Factor 

 Items           1   2   3   4    5  

75. Know about computers copyrights  .874 

74. Know about the laws regarding protecting  .574   

      personal information in computers     

76. Know the basic technique of encryption   .425 

45. Can use HIS to do nursing work    .881 

46. Can use HIS to store/retrieve and transfer data  .833 

43. Can use nursing information systems   .714 

44. Can maintain nursing information systems  .671 

3.  Know the basic components of a hardware system  .772 

4. Know input and output devices of computers   .666 

5. Know the basic components of a software system   .513 

2. Know the common computer terminology    .504 

57. Know how to edit multimedia files     -.970 

56. Know how to create multimedia files     -.957 

38. Can use presentation software        -.864 

39. Can use presentation software for  patient education    -.728 
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Table 14 (continued) 

Factor Loading for Computer Competency 

         Factor 

Items            6    7    8    9    10         

34. Can use word processing software  .907 

35. Can generate nursing documents by using  .649 

      word processing software 

47. Can use computerized equipment for caring  .600 

48. Understand the data from computerized equipment .571 

49. Can use software to create web pages   -.534 

50. Can create multimedia files for web pages  -.479 

13. Know basic structures of computer networks   .738 

12. Know basic principles of computer networks   .649 

14. Know today’s major network types    .608 

25. Know what a nursing information system is    .818 

26. Know today’s major nursing information systems    .810 

65. Know about problems of data integrity      .644 

66. Know that users are usually the ones who make mistakes   .578 

63. Know reasons for slow response time on computer systems   .566 

67. Know that computers do not have good ability to     .564 

      interpret natural language     

61. Know that cannot replace the role of nurses     .564 

64. Know that computer files need to be backed up     .533 

60. Know that computers are not intelligent in themselves    .489 
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Table 14 (continued) 

Factor Loading for Computer Competency 

         Factor 

Items          11   12    13    14    15          

83. Know that the computer will not be a  .842 

      powerful nursing tool until learners put 

     efforts into learning how to use it 

82. Develop positive attitudes toward the   .448 

      computer as a good nursing tool 

79. Know about ergonomics as related to a computer .612 

77. Know what computer viruses are    .601 

78. Know how to prevent and handle attacks by viruses .591 

70. Know that a computer can be used as a tool for   .748 

      staffing, scheduling, and quality control 

69. Know that the use of computers may result in    .723 

      manpower shifts within the hospital organization 

30. Know about computer applications in medical decision analysis .631 

29. Know about applications of robotics and expert systems in nursing .591 

31. Know there is package software which can be used in nursing  .565 

23. Know there is simulation software for continuing education  .393 

      And training 

20. Can use the World Wide Web to search for information    .870 

21. I can send/receive mails and transfer files through networks   .529 
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As shown in Table 15, correlations among the 15-factor structure showed that none of these factors were correlated or 

measured the same concept. 

Table 15 

Factor Correlation Matrix of the 15-Factor Structure 

 

          Factor    1    2        3    4    5    6    7    8    9   10   11   12   13   14   15 

1 1.000 .195 .259 -.274 -.160 .219 -.013 .082 .208 .097 .250 .155 .085 .224 .151 

2 .195 1.000 .046 -.138 -.130 .094 .080 .096 .310 -.069 .215 .016 .147 .287 .081 

3 .259 .046 1.000 -.263 -.058 .112 -030 .282 .213 .005 .147 .190 .023 .063 .042 

4 -.274 -.138 -.263 1.000 .136 -.147 .153 -.113 -.181 -.029 -.202 -.104 -.163 -.047 -.141  

5 -.160 -.130 -.058 .136 1.000 -.275 -.098 -.055 -.104 -.211 -.202 -.202 -.170 .065 -.334 

6 .219 .094 .112 -.147 -.275 1.000 .102 .076 .144 .110 .088 .069 .160 .123 .194 

7 -.013 .080 -.030 .153 -.098 .102 1.000 -.024 .076 .084 .021 -.003 .068 .007 .033 

8 .082 .096 .282 -.113 -.055 .076 -.024 1.000 .177 .109 .119 .186 .054 .106 .094 

9 .208 .310 .213 -.181 -.104 .144 .076 .177 1.000 -.027 .143 .076 .123 .292 .003 

10 .097 -.069 .005 -.029 -.211 .110 .084 .109 -.027 1.000 .266 .219 .353 .020 .256 

 
96 



97 

 

Table 15 (continued) 

Factor Correlation Matrix of the 15-Factor Structure 

 

Factor    1    2        3    4    5    6    7    8    9   10   11   12   13   14   15 

11 .250 .215 .147 -.202 -.202 .088 .021 .119 .143 .266 1.000 .145 .234 .095 .059 

12 .155 .016 .190 -.104 -.202 .069 -.003 .186 .076 .219 .145 1.000 .115 -.019 .174 

13 .085 .147 .023 -.163 .-170 .160 .068 .054 .123 .353 .234 .115 1.000 .059 .113 

14 .224 .287 .063 -.047 .065 .123 .007 .106 .292 .020 .095 -.019 .059 1.000 -.089 

15 .151 .081 .042 -.141 -.334 .194 .033 .094 .003 .256 .059 .174 .113 -.089 1.000 
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As shown in Table 16, Cronbach’s alpha coefficients for the 15-factor structure 

were between 0.60 and 0.96. Cronbach’s alpha coefficients were 0.74 for rights and 

privacy protection of data, 0.89 for hospital information systems, 0.77 for basic computer 

knowledge, 0.96 for multimedia, 0.81 for presentation programs, 0.79 for word 

processing, 0.60 for advanced computer usage, 0.76 for computer networks, 0.79 for 

nursing information systems, 0.85 for limitations of computers, 0.65 for attitudes toward 

computers, 0.78 for computer safety, 0.78 for  personal and social issues, 0.67 for 

advanced medical applications, and 0.78 for Internet use. 
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Table 16  

Reliability of Each Domain of the 15-Factor Structure 

  Factor       Cronbach’s alpha coefficient  

 

1. Rights and privacy protection of data   0.74 

2. Hospital information systems    0.89 

3. Basic computer knowledge     0.77 

4. Multimedia       0.96 

5. Presentation programs     0.81 

6. Word processing      0.79 

7. Advanced computer usage     0.60 

8. Computer networks      0.76 

9. Nursing information systems     0.79 

10. Limitations of computers     0.85 

11. Attitudes toward computers     0.65 

12. Computer safety      0.78 

13. Personal and social issues     0.78 

14. Advanced medical applications    0.67 

15. Internet use      0.78 
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Summary 

 The primary purpose of the current study was to explore computer competency of 

Thai nursing students, and to predict the student characteristics that influence computer 

competency. The study sample consisted of 195 Thai nursing students who were 

attending Chiangmai University during August to September of 2011. The findings 

revealed that nursing students perceived that they had moderate computer competency. 

The regression analysis indicated that all four student characteristics (age, academic year 

of matriculation, cumulative grade point average, and length of time spent with 

computers) together explained 3% of the variation of computer competency. However, 

taken individually, neither age, academic year of matriculation, cumulative grade point 

average, nor length of time spent with computers were able to successfully explain 

computer competency. 
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CHAPTER V 

Discussion 

This study aimed to explore the computer competency of Thai nursing students, 

and to examine the influence of the major variables (age, academic year of matriculation, 

cumulative grade point average, and length of time spent with computers) on computer 

competency. A cross-sectional descriptive design with stratified random sampling was 

used to recruit a sample of 195 nursing students at Chiangmai University. In this chapter, 

the discussion and interpretation of major research findings, and implications of findings 

for health policy, nursing education, and nursing research are presented. In addition, 

limitations of this study and suggestions for future research are discussed.   

 Based on the literature and the findings in this research study, the researcher has 

organized this chapter as follows: computer knowledge, skills in computer usage, and 

attitudes toward computers. Computer knowledge comprises four components: concepts 

of hardware, software, and networks; principles of computer applications; personal and 

social issues; and limitations of computers.  

Discussion of Major Research Findings 

Computer Knowledge of Thai Nursing Students 

 The findings revealed that nursing students at Chiangmai University self-reported 

their overall computer competency at a moderate level. When considering each domain, 

computer knowledge about “concepts of hardware, software, and networks” was 

moderate as was that of “principles of computer applications.” The students ranked 

“limitations of computers” and “personal and social issues” at high levels of competency. 

The findings from these four areas are considered to be good or satisfactory and can be 
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explained by the fact that nursing students in this study had previous computer education 

and prior hands-on computer experience. The findings indicated that almost all nursing 

students had mandatory computer courses before entering the nursing school, and the 

majority started their first mandatory computer class in elementary school with the mean 

falling at grade 4. Also, the mean of the number of computer courses taken was six. The 

long exposure to computer education and computer experience that they received may 

have enhanced their computer knowledge. Much of the literature suggests that computer 

experience including time spent with computers and number of computer-related courses 

corresponds to computer knowledge (Lin et al., 2007; Link & Marz, 2006; Stephan, 

Frederik, & Rein, 2009). 

Although fundamental computer knowledge, such as basic usage of computers, 

computer networks, computer system operation, Internet use, e-mailing, computer-related 

social issues, and computer limitations was rated highly in the current study, knowledge 

related to nursing information (such as what a nursing information system is, software 

tools used in nursing, and application of computer networks in nursing) was low. The low 

scores for this nursing information-related knowledge may result from the omission of 

nursing informatics coursework in the nursing program (Faculty of Nursing, 2009). 

Therefore, the students may lack exposure or opportunity to learn about nursing 

informatics in their classrooms. The literature suggests that, unless a nursing student is 

participating in a dedicated informatics program, there are limited educational 

opportunities to meet learning needs related to health informatics (Fetter, 2009a; McNeil, 

Elfrink, Beyea, Pierce, & Bickford, 2006). The findings of the current study require 
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attention from nursing educators to ensure the integration of nursing informatics into 

nursing education, research, and practice. 

Moreover, although the University Hospital in Thailand associated with 

Chiangmai university, a practice setting for nursing students, has adopted technology 

such as electronic hospital information systems, the paper-based information system was 

still used in parallel because of incomplete electronic integration. In addition, the number 

of computers in the practice setting was limited. Therefore, for logistical purposes, 

nursing students were encouraged to continue to work with the paper-based systems (P. 

Chanin, personal communication nurse, September 8, 2011). This practice reflected the 

results of research done in the United Kingdom (Bond, 2009), which found that nursing 

students had not felt at all encouraged to use informatics technology when interacting 

with professional nurses in a clinical setting. This restriction limited the students’ 

opportunities to use computers in their clinical practice. The British student nurses also 

thought that time had been a limiting factor, and learning the computer system was a low 

priority on a busy ward where patient care is the top concern. Similarly, in the current 

study, the limited number of computers in the practice setting along with a lack of 

opportunity to utilize electronic systems has dampened the nursing students’ enthusiasm 

about computer knowledge and its usage in clinical settings. This finding may be of 

significance as nurse educators, researchers, and practitioners collaboratively make future 

plans for educating the next generation of Thai nurses. 

Skills in Computer Usage of Thai Nursing Students 

 Another domain of computer competency was “skills in computer usage.” 

Nursing students reported their computer skills as moderate. The explanation for this 
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result could be that the nursing students in the current study had some experience with 

computers. The findings indicated that the majority of the students had been using a 

computer for 10 to 12 years; the mean years of computer utilization for students was 9. 

This finding indicated that the students have been exposed to computers over an extended 

period. Interestingly, the students reported that they used a computer approximately 4 

hours each day. In addition, almost all of the students have their own computers, 

demonstrating that they have much time and opportunity to access the computer and 

practice their computer skills, and helping to explain the long hours of computer usage 

that the students are engaged in daily. This finding can be verified through research from 

other countries. For example, in Greece, researchers reported that owning a personal 

computer had a great influence on undergraduate nursing students’ computer skills 

(Deltsidou, Gesouli-Voltyraki, Mastrogiannis, & Noula, 2010).  

 Although the data suggested that Thai nursing students in the current study spent 

a lot of time with computers, their computer skills were actually ranked at the lowest 

domain of computer competency. Several explanations are provided to support this 

finding. First, Thai nursing students did not have a variety of computer skills. Recall that 

these students’ main purposes for computer use were focused primarily on Internet 

searching, word processing, Power Point presentation development, and computer games. 

These data suggested that Thai students have significant computer skills only in these 

four specific applications. Second, Thai students’ skills with computers are perhaps 

limited in other areas including the use of computational software, such as Statistical 

Package for the Social Sciences (SPSS) and Statistical Analysis Systems (SAS). This 

limited use of computers (i.e., to the four specific areas) may have caused students to 
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report low overall computer skills. Recall that the results of the current study indicated 

that Thai nursing students spent time on the Internet, but their usage was mainly limited 

to participating in chat rooms, communicating via email, and playing computer games. 

Collectively, the Thai students utilized computers for personal social activities that were 

not directly linked to academic pursuits. That is to say, Thai nursing students utilized 

computers and the Internet as sources of entertainment. This finding corresponded with a 

study conducted by Tien and Fu (2006) in Taiwan. These researchers have also reported 

that undergraduate students use computers not only for fulfilling their academic 

requirements but also for entertainment, such as Internet friend making, movie watching, 

and shopping. Importantly, the Taiwanese researchers reported that their undergraduate 

students spent about 19 hours per week using the computer, of which 5 of these hours 

were academic related (Tien & Fu, 2006). Therefore, the researcher asserted that nursing 

students in the region utilized computers mainly for personal communication and 

entertainment purposes. However, their use of computers for academic learning and for 

the advancement of patient care is not yet known. 

 Interestingly, Thai nursing students have some level of understanding about their 

computer competency regarding applications like word processing software and 

presentation editing software. Their insights suggested that they were aware of their 

limited knowledge and skills regarding the use of statistical software such as SPSS. This 

finding is congruent with a longitudinal study that was conducted over an 8-year period 

in the United States (McDowell & Ma, 2007). Results from this longitudinal study 

suggested that undergraduate students reported low competency in using statistical 

programs. Furthermore, the researcher in this longitudinal study pointed out that the 
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students’ sense of computer competence with the statistical program did not change over 

the 8-year period. Several explanations should be considered regarding this finding. First, 

the nursing students are not expected to utilize statistical programs in their clinical and 

research training during their four years of nursing education. Second, perhaps the future 

employers of nursing students have not yet articulated any expected competency related 

to the use of statistical software packages. It should be noted that Thai students and other 

nursing students in different parts of the world report similar statistical program 

utilization limitations (see McDowell & Ma, 2007). They do not think that they are 

competent with the statistical software packages. Specifically, in the nursing program at 

Chiangmai University, a Nursing Research course is taught in academic year 4 (Faculty 

of Nursing, 2009). This course may be the first time that nursing students will be exposed 

to the statistical program. In most instances, the nursing students are taught how to utilize 

SPSS. Furthermore, at Chiangmai University, undergraduate students may not have 

sufficient opportunity to utilize the statistical software outside of the course context. 

Currently, at the university, research programs that are conducted by faculty members 

seldom include undergraduate nursing students as research assistants (J. Mesukko, 

personal communication nursing faculty, October 10, 2011). 

 Another interesting observation was reported. The highest rated item in the 

computer skills domain was the students’ use of the World Wide Web to search for 

information. However, their proficiency with information retrieval systems, such as 

Medline or PubMed, was rather low. Again, this finding was related to the basic purposes 

for which the students utilized their computers including participation in chat rooms, 

communication via email, free surfing on commercial websites, and computer game 



107 

playing. The students utilized their computers primarily for personal communications and 

entertainment; the use of computers for academic learning and skills acquisition does not 

seem to yet be a part of the students’ awareness for advancement of their learning. This 

finding is consistent with many studies which suggest that nursing students lack skills 

needed for scholarly and scientific usage (Dee & Stanley, 2005; Deltsidou et al., 2010; 

Elder & Koehn, 2009; McDowell & Ma, 2007). This finding should be of concern to all 

nurses in international communities. In the United States, the results of the national 

survey of more than 700 nurse administrators suggested that a critical skill for novice 

nurses is computer proficiency for a variety of research- and practice-related activities 

(McCannon & O’Neal, 2003). 

Another notable finding from the current study disclosed that nursing students’ 

skills related to nursing informatics was low, which implies that recent nursing graduates 

have limited skills in storing, retrieving, and transferring patient-related data. In addition, 

they lacked the skills to use the hospital information system to do nursing work. This lack 

of nursing information-related skill was not surprising because, as has already been 

mentioned, the results of the current study reveal that nursing students were not very 

knowledgeable about nursing informatics. Limitations on the numbers of computers in 

practice settings, lack of encouragement from nurses, and incomplete electronic hospital 

information systems are some of the barriers that need to be systematically addressed. 

Thai Nursing Students’ Attitudes toward Computers  

The other domain of computer competency was “attitudes toward computers.” 

Nursing students at Chiangmai University showed positive attitudes toward computers. 

The mean score of computer competency in the attitudes toward computers in each item 
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was at a high level. This finding is consistent with research from other international 

communities. In the United States, Maag (2006) found that nursing students attending 

universities had positive attitudes toward computers.  Also, a study from Sweden reported 

that nursing students believed that their computer skills were sufficient for their current 

or future work as registered nurses (Ragneskog & Gardnert, 2006). The findings from the 

Swedish study are interesting because the researchers reported that nursing students 

believe that they have the computer competency that will be needed in their future work. 

Specifically, the researchers reported that the majority of students felt competent in their 

overall ability to operate computers. They were skilled in word processing and felt 

competent in accessing online library databases, such as CINAHL and PubMed. In 

addition, a recent study in South Africa reported that nursing students had good attitudes 

toward computers (Nkosi, Asah,  & Pillay, 2011). 

 Throughout the world community, computers and information technology are 

being used in almost every aspect of nursing education. Nursing practice has also 

incorporated the necessity for computer knowledge and skills. The current study suggests 

that nursing students at Chiangmai University have positive attitudes toward computers, 

which is viewed as an antecedent to behavior or intention to acquire knowledge and skills 

needed for informatics (Ajzen & Fishbein, 1980; Saparniene, Merkys, & Saparnis, 2005). 

If nursing students have positive attitudes toward computers or are comfortable with 

computers and information technology, they will manifest the essential elements for 

learning through the use of computer skills and proficiency. Research suggests that 

computers can be utilized to strengthen and advance nursing knowledge across a variety 

of content areas (Fetter, 2009a; McGonigle & Mastrian, 2012). Computers also make 
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learning linkages possible between the classroom and the health care setting.  A past 

study supported that students with a positive attitude toward computers demonstrate 

higher computer knowledge and skill levels, whereas persons expressing a negative 

attitude toward computers were of lower computer knowledge and skill levels 

(Saparniene et al., 2005). 

Relationship between Nursing Students’ Characteristics and Computer Competency 

Age and computer competency. The current findings revealed that age had a 

positive relationship with computer competency (r = 0.17, p < .01), indicating that older 

nursing students have more computer competency than do younger nursing students. This 

finding is consistent with two studies from neighboring countries. Researchers reported 

that age had a positive relationship with the computer literacy of Taiwanese and South 

Korean nurses (Hsu et al., 2009; Lin et al., 2007). Also, a national study in the United 

States revealed that older nursing students had better computer competency than younger 

nursing students (Maag, 2006).  

However, it was surprising that age distributed a very low positive correlation to 

computer competency. One possible explanation for this low correlation could be that all 

students’ ages in the current study were similar. The age range from freshmen to seniors 

was about 18 to 23 years old. As such, this similar age group may not have many 

differences in social and cultural backgrounds. For example, it is likely that these young 

nursing students had equal opportunities to approach computer education through 

elementary to high school with similar curricula across the nation. Two other studies 

from different parts of the world revealed similar results. This low correlation between 

age and computer competency is consistent with a study in another discipline, agriculture 
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education in the United States, which found that age had a negligible correlation with 

computer knowledge among agricultural students (Johnson, Ferguson, & Lester, 2000). 

Similarly, a study in the United Kingdom found no relationship between nursing 

students’ age and computer skills (Bond, 2004). Bond also suggested that it was access to 

computers, not age, that was the major variable that influences computer competency 

among nurses. 

The current study supports the findings of the United States and the United 

Kingdom studies because age did not significantly influence computer competency. The 

findings were not surprising due to the small correlation between age and computer 

competency, suggesting that age alone may not be sufficient to account for computer 

competency among nursing students in Thailand. Among the Thai nursing student group, 

it is again emphasized that there was little variability in their age range (18 to 23), which 

may have led to a non-significant effect of age.  

Academic year of matriculation and computer competency. The current research 

findings revealed that academic year of matriculation had a positive relationship with 

computer competency (r = 0.19, p < .01), indicating that nursing students who are in a 

higher academic year have more computer competency than do nursing students who are 

in a lower academic year. This finding is consistent with a study in Greece which showed 

that senior nursing students had better computer skills than junior nursing students 

(Deltsidou et al., 2010). No other studies were identified by the researcher that included 

nursing students. Findings from other disciplines support the association between 

academic year and computer competency. Johnson, Ferguson, and Lester (2001) found 

that senior students enrolled in introductory university agriculture courses had higher 



111 

scores on a computer examination and a greater level of overall computer self-efficacy 

than did freshmen. Also, a survey of medical students in the United States confirmed that 

students’ class years were correlated with self-reported computer knowledge (Morewitz 

et al., 2004). Another study at Mississippi State University revealed that there was a 

small difference between undergraduate college students’ attitudes and their collegiate 

classification. Senior students who had enrolled in a computer literacy course expressed 

significantly more positive attitudes toward computers than did sophomore and junior 

students (Taghavi, 2006).  

It was not surprising to discover that academic year of matriculation had a 

positive correlation with computer competency. Moreover, the statistical analysis in the 

study showed that among the four students’ characteristics, academic year was the 

strongest independent variable for nursing students’ computer competency. A possible 

explanation for this finding is that as nursing students advance in their education, they 

earn more academic credits. Perhaps this trend reflects more opportunities to obtain 

computer exposure. Recall that computer competency is becoming a necessary skill in 

academic institutions in Thailand and across the world. As Thai nursing students’ 

academic years advanced, their opportunities to use computers at the nursing school and 

university dormitory increased.  

However, it was unexpected that academic year was not able to predict nursing 

students’ computer competency. One possible explanation of the absence of significant 

effect could be that although academic year was the independent variable that had the 

strongest relationship with computer competency, this relationship was still statistically 
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low. Thus, academic year alone may not have a major influence. Other factors such as 

computer experience may play a more important role than academic year alone. 

Cumulative grade point average and computer competency. In this study, a 

significant relationship between grade point average and computer competency was not 

found. To our knowledge, this is the first time that the relationship between grade point 

average and computer competency among undergraduate nursing students was 

systematically researched and reported in the scientific literature. This finding was 

congruent with a study in southwestern Ohio, in which researchers reported that the 

correlation between computer use and grade point average of 10th-grade students was not 

found to be significant (Hunley, et al., 2005). However, the current findings contrast with 

past studies. For example, Johnson and colleagues (2000) found that grade point average 

had a moderate positive correlation with computer knowledge of students who enrolled in 

a university agriculture course. In 2004, another study in Boston reported a low positive 

relationship between grade point average and computer skills of high school students 

(Mccane, 2004). Also, a recent study indicated that Turkish high school students' grade 

point averages were positively related to computer course grades (Baloğlu, Abbassi, & 

Cevik, 2009).  

The reason for a lack of correlation between grade point average and computer 

competency in the current study could possibly be due to the small range of grade point 

average scores among the studied participants. This observation suggested that the 

nursing students who were recruited for this study were similar in intellectual ability and 

knowledge acquisition. Most of the grade point averages of students fell between two 

ranks, 3.01 - 3.50 and 3.51 - 4.00, indicating little variation. This small variability of 
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grade point average among the students might explain why the relationship between 

grade point average and computer competency was not detected in this study.  

Another possible explanation for the absence of a significant relationship could be 

that grade point average is just one indicator that reflects undergraduate academic 

achievement. It may not, however, be the most important variable that determines 

computer knowledge and skills acquisition. The data did not identify other variables such 

as computer self-efficacy, individual computer experience, frequency of computer use, 

number of computer courses completed, and total academic credits attained. In addition, 

although CMU School of Nursing integrated an elective university-wide computer course 

into the undergraduate nursing program in 2009, only 17% (n = 35) of participants 

reported having completed this computer course. Therefore, the students’ grade point 

averages cannot be explained by exposure to computer courses for two reasons. First, the 

course has been available to students for less than two years. Second, only 17% of 

participants reported having successfully completed this university-wide computer 

course. Faculty at CMU School of Nursing should continue to track students’ interest in 

this or similar courses, and then determine the impact that they have on students’ 

acquisition of computer knowledge and skills.   

Length of time spent with computers and computer competency. The current 

research findings revealed that length of time spent with computers, which was measured 

in years, had a positive relationship with computer competency (r = 0.16, p < .05), 

indicating that nursing students who had spent more time using computers have better 

computer competency than do nursing students who had spent less time with computers. 

This finding is congruent with the reports from other studies, which supported the 
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hypothesis that as length of time spent with computers increased, so did students’ level of 

computer competency (Lin et al., 2007; McKee, 2007; van Braak, 2004; Yang, Yu, Lin, 

& Hsu, 2004). These studies suggest that length of time spent with computers is one of 

the essential components for high computer competency.    

However, the low correlation between length of time spent with computers and 

computer competency in this current study (r = 0.16) was unexpected. One possible 

explanation for this result could be that length of time spent with computers was 

measured as quantity of time. It did not, however, address the variable of quality of 

computer experience during this time. Researchers, such as Yaghmaie (2007), suggest 

that an individual with only a few years of computer experience may report high quality, 

whereas others who have had years of experience could possibly report lower quality. 

Therefore, time spent with computers, as a single factor, may not produce a high 

correlation with computer competency. That is to say, this study suggested that students 

utilized their computers as a form of entertainment, communication, relaxation, and 

shopping. Their use of computers for the acquisition of knowledge and skills in nursing 

was not always their major purpose for computer use. In related research, there are other 

essential components of computer experience that are associated with computer 

competency; for example, the purpose of computer usage, the number of computer 

courses, frequency of computer use, access to personal computers both at home and at 

school, and Internet connection (Becker & Schmidt, 2003; Bond, 2004; Hsu et al., 2009; 

Lin et al., 2007; Stephan et al., 2009).  

In the current study, nursing students reported an early exposure to formal 

education in computer technology. Most took their first computer courses when they 
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were in elementary school. In addition, the majority of the students reported that they had 

completed an average of six computer courses during their elementary to high school 

years. Further, they reported currently using computers almost 4 hours each day. In 

addition, almost all nursing students had their own personal computers; they had access 

to computers and the Internet provided by CMU School of Nursing 24 hours a day. These 

opportunities for computer experiences including formal computer education, prior 

hands-on computer courses, frequency of computer use, computer ownership, and 

Internet access, may be other factors that contributed to computer competency. 

The lack of a significant effect related to length of time spent with computers was 

unexpected. The finding could possibly be due to the small relationship between length of 

time spent with computers and computer competency. Thus, length of time spent with 

computers alone may not be sufficient to be a representative variable of computer 

experience, and may not have a major influence on computer competency. This research 

suggests that other variables mentioned earlier, such as purposes of computer usage, 

quality of computer usage, frequency of computer use, computer ownership, and the 

number of computer training courses taken, may play a more important role than length 

of time spent with computers alone. 

Discussion of Additional Analysis Results 

After all data analyses were completed, the researcher determined that an 

exploratory factor analysis of the Computer Competency Questionnaire would provide 

additional insight into and knowledge about how this instrument behaves with Thai 

students. This independent analysis is reported in the final section of Chapter 4.  
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Exploratory factor analysis was conducted for the Computer Competency 

Questionnaire to gain more in-depth knowledge about its psychometric properties. The 

15-factor structure emerged in this study. It was the cleanest model for the Computer 

Competency Questionnaire because it had both strong primary factor loadings and no 

secondary factor loadings. Moreover, there were no correlations between factors, 

implying that each factor measures a unique concept (Table 15). Interestingly, this 15-

factor structure is not much different from the six domains of the original questionnaire 

developed by Hsu and colleagues. The difference is that the 15-factor structure gives 

more detail about computer knowledge and skills in computer usage. For example, Hsu’s 

skills in the computer usage domain were extracted to five domains (skills in word 

processing, presentation program, multimedia, internet use, and hospital information 

system) with 14 items rather than the original 27. In addition, the reduced number of 

items in the 15-factor structure makes the questionnaire more concise and easy to 

administer. 

This additional analysis does provide the researcher and the reader with a more 

in-depth understanding about the questionnaire and its potential utility in research. The 

findings would guide future and educational interventions aimed at enhancing computer 

competency of nursing students. However, this 15-factor structure can be confirmed only 

if additional factor analyses are obtained with a larger sample that represents diverse 

populations. Additional research will be needed before this 15-factor structure can be 

used in a definitive manner. 
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Study Limitations 

The present study had a number of limitations that should to be acknowledged. 

First, the undergraduate student sample was predominantly from the northern region of 

Thailand. Thus, results of the study may only be generalized to northern public university 

students; it may not be generalizable to all public university students in Thailand. The 

student characteristics and backgrounds might differ from those in other regions in the 

country. Further research is needed, especially for public universities located in the other 

main regions of Thailand: central, northeast, east, and south.  

The second limitation was related to the nature of the self-administered 

questionnaire. In this study, all data were based on students’ self-reports, which may have 

been affected by insufficient recall and the social desirability effect. The students may 

have forgotten some of their experiences with computers or others may have had a 

tendency to overestimate or underestimate their computer competency. These response 

biases may limit the accuracy of information in the study. 

Third, instruments are culture-sensitive, so that an instrument developed as this 

one was in Taiwan and South Korea might not be sensitive to the same concepts/variables 

among nursing students in other cultures. The Computer Competency Questionnaire used 

in this study was originally developed by East Asian educators. Specifically, Taiwanese 

and South Korean researchers developed this instrument in English; it was then translated 

from English to Thai for the use of this research. Although for the purpose of this study, 

the Computer Competency Questionnaire was translated into Thai by bilingual experts 

and content validity was approved, researchers need to be aware of problems related to 

interpretation and cultural appropriateness.  
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Study Implications 

Health Policy Implications 

The current findings revealed that the computer competency of Thai nursing 

students was deficient even though it is one of the required skills of the 21st century 

nursing workforce. Their computer competency, especially in nursing informatics skills, 

was not sufficient to work efficiently in an environment that increasingly relies on 

information technology. These findings raise awareness of nursing students’ inadequate 

preparation to policymakers and related stakeholders. The significance of the findings is 

in their ability to enable these leaders to enforce nursing informatics-related policy on a 

national level as an umbrella for all nursing education. Research literature suggests that 

nursing students’ computer competency will continue to be an expectation in the nursing 

workforce. In addition, the Thai Nursing Council, the organization that takes 

responsibility for and authority over the nursing profession and nursing education, is 

evaluating the current and future roles of computer technology as a mechanism for the 

delivery of knowledge, skills, clinical data, and other communication essentials in 

healthcare systems. That is to say, the Thai nursing council is considering nursing 

informatics as a core competency for baccalaureate nursing students. This emerging 

policy will help to ensure that all Thai nursing graduates across the nation will have basic 

competency levels in computer technology.  

Nursing Education Implications 

 Although nursing students need to be able to utilize computer technology 

effectively to promote their educational advancement, support their professional practice, 

and provide a higher quality of nursing care, the lack of nursing students’ computer 
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competency was obvious in the present study. Thus, education and training regarding 

informatics is vital for these students. To increase nursing students’ computer 

competency, nursing informatics courses should be integrated into the nursing curriculum 

for undergraduate nursing programs as the initial step. Specifically, nursing informatics 

should be a free-standing mandatory course, neither embedded in other classes nor 

separated out as an elective course, as is common today. Such a course will better prepare 

nursing students to meet electronic health care demands when they become professional 

nurses and assume a variety of roles in a healthcare system. 

 In addition, computer competency should be a requirement for nursing students. 

According to Maag (2006), nursing students in the United States must demonstrate 

technology skills and basic computer knowledge upon admission to schools of nursing. 

Based on Maag’s findings, nursing schools in Thailand might consider systematically 

assessing entering students’ computer competency. A pre-entrant computer assessment 

and a final comprehensive informatics assessment should be developed and given to 

freshmen and seniors, respectively. These data could provide nursing faculty accurate 

information about Thai nursing students’ computer competency, and additional 

information about the knowledge and skills that they have gained during their 

matriculation at CMU School of Nursing. These assessments will provide a foundation 

for determining educational needs for all nursing students while in a formal program and 

after completion of the degree. 

Additionally, incorporating nursing informatics into the curriculum requires the 

collaborative efforts of nursing faculty because they are the key effective users of 

computer technology in nursing education (Ragneskog & Gerdnert, 2006). Nurse leaders 
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will, therefore, need to make sure that certified nursing informatics educators or faculty 

members are available to students as role models and teachers. Informatics workshops 

and training, funding, and time for the development of skills need to be provided to 

nursing faculty for enhancing computer competency. 

Nursing Research Implications  

 This study provided a direction and focus for future nursing research. Although 

the findings from this study provided empirical evidence to understand the phenomenon 

of nursing students’ computer competency and suggested the integration of nursing 

informatics into nursing curricula, there is a lack of clarity among nursing faculty about 

the scope, depth, and essential elements that should be required for informatics contents 

in the curriculum. Future nursing research should explore the scope and content of 

nursing informatics courses, and how to effectively integrate this content into nursing 

curricula. Also, interventions or strategies aimed at enhancing students’ computer 

experience and students’ computer competency should be systematically conducted and 

reported to faculty and students.   

 Furthermore, the results of this study showed a low value of coefficient of 

determination, indicating that the four overall student characteristics (age, academic year 

of matriculation, grade point average, and length of time spent with computers) are not 

good predictors of computer competency because they explain little variation in computer 

competency. Therefore, perhaps others influencing factors for computer competency 

should be identified to better understand the phenomena and increase the potential for 

developing approaches that are useful for students. Importantly, expanding future 

research to a longitudinal study and including more independent variables in the study 
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may be useful for examining changes in computer competency and clarifying the effect 

of students’ characteristics or other major study variables over time. Such data could be 

utilized to develop specific academic programs across the four academic years that would 

yield expertise in selected predetermined student outcomes. 

Recommendations for Future Research 

This study should be replicated using a larger sample of nursing students in order 

to gain more variations, and recruit samples throughout the five regions of Thailand to 

have a more representative population so as to increase the generalizability of the results. 

In addition, this study focused on computer competency among nursing students only. 

There should be a further study with various populations, such as faculty and registered 

nurses, to compare their perceptions and get a better understanding of computer 

competency in the nursing profession.   

 Additionally, some literature suggests that self-reported assessments may not be 

as reliable as other forms of evaluation, such as performance measures and hands-on 

documentation (Ballantine, Larres, & Oyelere, 2007; Elder & Koehn, 2009). It is not 

known whether self-reported computer literacy is a valid measure of a subject’s actual 

computer competency. A past study indicated that undergraduate students were not able 

to accurately report their computer literacy (Ivanitskaya, O'Boyle & Casey, 2006; Merritt, 

Smith, & Di Renzo, 2005). Students may overestimate or underestimate themselves 

regarding their computer competency. Some studies reported that undergraduate students 

have a tendency to significantly overestimate their computer competency (Ballantine et 

al., 2007; Elder & Koehn, 2009; Larres, Ballantine, & Whittington, 2003). Future 

research might indicate that this study be replicated in two phases. Phase one could be 
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Thai students’ self-reported computer competency, and phase two could be actual 

computer competency performance assessments. Correlations or comparisons between 

the scores of the two phrases would be very instructive for Thai faculty and scientists. 

  Furthermore, focus groups or qualitative designs should be conducted to gain 

additional insights into the perceptions of nursing students’ computer competency. It 

would also be useful to conduct focus groups with nurses in practice and health policy 

settings to determine their perceptions and attitudes about computer usage in nursing in 

general, and then specific role functions in particular. 

Conclusion 

This study was conducted to explore the computer competency of Thai nursing 

students and examine the relationships among students’ characteristics and computer 

competency. Also, the predictors of computer competency were examined. An up-to-date 

profile of nursing students’ computer competency was reported. The findings indicated 

that Thai undergraduate nursing students had moderate computer competencies. When 

considering each domain, “skills in computer usage” was ranked as the lowest domain, 

whereas “attitudes toward computers” was the highest. The results showed that age, 

academic year of matriculation, and length of time spent with computers had a positive 

correlation with computer competency. However, none of them, including cumulative 

grade point average, were significant predictors of computer competency.  

The findings of the study are important and should help stimulate a national 

curriculum movement by implementing nursing informatics into nursing curricula. Also, 

a number of implications for education, research, and health policy were discussed. 
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                                                           Appendix A 

Figure 4. Chiangmai located in the northern region of Thailand 
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Appendix B 

A sample of the letter to the Dean of CMU School of Nursing 

May 20, 2011 

Faculty of Nursing  

Chiangmai University 

Thailand, 50300 

Dear Dean of the School of Nursing, Chiangmai University 

 My name is Srimana Niyomkar, a doctoral student at Frances Payne Bolton 

School of Nursing, Case Western Reserve University, Cleveland, Ohio, USA. I am 

writing to ask for your assistance in my research study about computer competency of 

Thai undergraduate nursing students. The information obtained from this study will help 

clarify the extent of nursing students’ computer competency and provide baseline 

information for ongoing planning to appropriately develop nursing informatics courses to 

improve nursing students’ computer competency. Regarding confidentiality and 

protection of human subjects, there are no risks involved. This study will use an 

anonymous questionnaire, and the results will be reported as group data. Moreover, 

students have the right to withdraw from the study at any time if they feel uncomfortable. 

Therefore, I, as the researcher, ask for permission to collect data in your school setting. 

Please feel free to contact me if you have any questions or concerns. I can be reached by 

email at srimana.niyomkar@case.edu or srimana@nurse.cmu.ac.th or phone: 001-1-216-

231-2951. Thank you very much for your consideration. Your assistance is greatly 

appreciated. I am looking forward to hearing from you. 
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Sincerely yours, 

Srimana Niyomkar, RN, MSN 

Frances Payne Bolton School of Nursing 

Case Western Reserve University 

Cleveland, OH, USA 44106-4904 
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Appendix C 

Instructions for the faculty members 

 

Dear instructor, 

 One week before research collection, please make the announcement to your 

students at the end of the class. Please say that Ms. Srimana Niyomkar, a PhD student at 

the School of Nursing, Case Western Reserve University, is conducting a research study 

entitled Computer Competency of Nursing Students in Thailand. Please tell the students 

that they have been randomly selected to participate in the study because they are 

currently enrolled in the 4-year baccalaureate nursing program. However, their 

participation is voluntary. The PhD student will come to see them next week at the end of 

the class to administer and collect the questionnaires. The questionnaires will take around 

35 minutes to complete. Please inform the students that they are welcome to join the 

study. Thank you very much. 

 

Sincerely yours, 

Srimana Niyomkar 
PhD Student, School of Nursing    
Case Western Reserve University        
Cleveland OH 44106-4904 U.S.A 
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Appendix D 

The Inform Consent Letter 

Dear nursing student at Chiangmai University, 

 My name is Srimana Niyomkar, a doctoral student at Frances Payne Bolton 

School of Nursing, Case Western Reserve University, Cleveland, Ohio, USA. I am 

writing to ask for your assistance as a voluntary participant in my study about computer 

competency of Thai undergraduate nursing students. You will be asked about your 

background and to self-rate your computer competency. The information obtained from 

this study will help clarify the extent of nursing students’ computer competency and 

provide baseline information for ongoing planning to appropriately develop nursing 

informatics courses to improve nursing students’ computer competency.  

 Regarding confidentiality and protection of human subjects, there are no risks 

involved in the study. Participation in this study is completely voluntary. Your decision 

whether or not to complete the questionnaires will not affect your study benefits. This 

study will use an anonymous questionnaire, and the results will be reported as group data. 

To protect your privacy, please do not put your name or student code on the 

questionnaires. Return of a completed questionnaire implies consent and voluntary 

participation. Please keep a copy of the informed consent letter for your records. You 

have the right to withdraw from the study at any time if you feel uncomfortable. When 

your questionnaires are completed, please return them immediately to the locked box 

provided in the back of this classroom. If you are not willing to participate in the study, 

you do not have to fill out the questionnaires and you are free to leave from the classroom 

at any time. You can withdraw from the study any time without penalty or loss of 
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benefits. Also you will be not asked to explain the reason for stopping or withdrawing 

from the study.  

 Please feel free to contact me if you have any questions or concerns. I can be 

reached by email at srimana.niyomkar@case.edu or srimana@nurse.cmu.ac.th or phone: 

053-213342. Thank you very much for your participation. Your participation is greatly 

appreciated.  

  
Sincerely yours, 

Srimana Niyomkar 
PhD Student, School of Nursing    
Case Western Reserve University        
Cleveland OH 44106-4904 U.S.A 
 
45/7 Sonsuay 1 Village 
Superhighway Road 
Chiangmai, 50300 Thailand. 
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Appendix E 

The Instruments 
The Demographic Data Questionnaire 

 
Direction: Please fill your background information in the blank box and/or marking (X) 
in the appropriate boxes that best describes yourself 
 
Demographic Data 

1. What is your age?.............................. 
2. What is your gender?  □ Male      □ Female 
3. Where is your hometown?............................... 
4. Did you graduate from a public or private high school?    

□ Public school         □ Private school 
5. What was your cumulative GPA in high school? 

□ 0-0.50 
         □ 0.51-1.00 
      □ 1.01-1.50 
        □ 1.51-2.00 
       □ 2.01-2.50 
    □ 2.51-3.00 
      □ 3.01-3.50 

□ 3.51-4.00 
6. What is your academic year at the university?  

□ Year1      □ Year2      □ Year3      □ Year 4 
7. What is your cumulative GPA at the School of Nursing? 

□ 0-0.50 
         □ 0.51-1.00 
      □ 1.01-1.50 
        □ 1.51-2.00 
       □ 2.01-2.50 
    □ 2.51-3.00 
      □ 3.01-3.50 

□ 3.51-4.00 
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8.   Where do you live? 
       □ A dormitory in the main campus 

       □ A dormitory in the School of Nursing 

     □ Parents’ house 

     □ Relative’ s house 

       □ Other (specify)…………. 
9. What is your parents’ income per month? 
       □ Less than 5,000 Baht 

       □ 5000-10,000 Baht 

     □ 10,001-15,000 Baht 

     □ 15,001-20,000 Baht 
     □ 20,001-25,000 Baht 

     □ 25,001-30,000 Baht 
     □ More than 30,000 Baht 
 

Computer Experience 
10. Do you have your own email address?   □ Yes      □ No 

11. Do you have your own personal computer? □ Yes   □ No  Go to question # 13 
12. If yes, how long have you owned a personal computer? 
       □ Less than 1 year 

       □ 1 year – 3 years 

     □ 3 years – 5 years 

     □ 5 years – 7 years 
     □ More than 7 years 
13. How long have you been using computers?.............Years 
14. How often do you use a computer? 
       □ Every day 

       □ Almost everyday 

     □ Several times a week 

     □ Several times a month 
     □ Almost never 

        □ Other (specify)……….. 
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15. What purpose do you use the computer for? (please check all that apply) 
        □ Word processing 

         □ Power Point graphics 

        □ Excel 

      □ Statistics 

      □ Picture and photo editing 
     □ Computer games 

        □ Internet/WWW 

        □ Programming 

     □ Web design 

        □ Other (specify)……….. 
16. What do you primarily use the Internet for? (please check all that apply) 
       □ Sending/receiving email 

       □ Free surfing on the Net 

       □ Purposeful research of information/education 

     □ Document download 

     □ Participation in chat room 
     □ Game playing/ entertainment 

       □ Book research and ordering 

       □ Shopping 

       □ Wasting time 

     □ Other (specify)……….. 
17. Approximately how many hours per day do you use the computer? …...hours/day. 
18. Did your primary/secondary school provide mandatory computer-related courses   

to students?     
□ Yes      □ No  Go to question # 20         

      19. If so, what school level did you first start studying computer class in a school? 

 □ Elementary school grade....…......…..  □ High school grade.....……... 
20. Was a computer course an elective course in your elementary/high school?  
      □ Yes      □ No 
21. How many computer classes have you attended throughout your life time?............ 
 
22. Have you taken any computer course provided by CMU?  

□ Yes      □ No Go to question # 24 
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23. If so, what course did you take?................ 
 
24. Have you ever participated in computer-based or online courses?     

 □ Yes      □ No 
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Appendix F 
 

The Computer Competency Questionnaire 
 
Directions: The following questions are about a nursing student’s computer competency. 
Please respond with the number that best describes your opinions about computers. 
 
1= extremely disagree 
2=disagree 
3=agree 
4=extremely agree 
 

Item 1 2 3 4 
1. I know today’s popular types of computer systems, such 
as Apple Macintosh and IBM-compatible 

    

2. I know the common computer terminology, e.g., bit, byte, 
RAM, ROM, HD. 

    

3. I know the basic components of a computer’s hardware system 
and their function 

    

4. I know input and output devices of computers     
5. I know the basic components of a computer’s software system and 
their function 

    

6. I know the basic usage of a computer, e.g., login/logout a 
computer, use a mouse 

    

7. I know the usage of file management functions in computer 
operating systems 

    

8. I know how to operate computer systems (e.g., Windows) 
 

    

9. I know how to install software drivers for peripherals     
10. I can assemble basic components of computer hardware     
11. I can resolve common error situations     
12. I know basic principles of computer networks     
13. I know basic structures of computer networks     
14. I know today’s major network types     
15. I know common network hardware devices, e.g., network 
adapters, hub, and modem 

    

16. I know how to setup communication software in computers     
17. I know the difference between analog and digital signals     
18. I know important milestones in the evolution of computer 
technology 

    

19. I can use a library information retrieval system to search for 
references, e.g., Medline 

    

20. I can use the world wide web (WWW) to search for information     
21. I can send/receive mails and transfer files through networks     
22. I know there are video discs for nurses’ continuing 
education, patients' health education, etc. 
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Item 1 2 3 4 
23. I know there is simulation software for continuing 
education and training 

    

24. I can use computerized self-learning equipment     
25. I know what a nursing information system is     
26. I know what today’s major nursing information systems are     
27. I know the significant highlights in the evolution of computer 
applications in nursing 

    

28. I know about applications of computer networks and 
telecommunications in nursing 

    

29. I know about applications of robotics and expert systems in 
nursing. 

    

30. I know about computer applications in medical decision analysis     
31. I know there are package software and software tools which can 
be used in nursing 

    

32. I know about common computerized equipment in medicine and 
health care, such as CT scan and MRI 

    

33. I know how to apply computers for personal use     
34. I can use word processing software     
35. I can generate nursing documents by using word processing 
software to, e.g., reports, patient care plan,etc. 

    

36. I can use a spreadsheet program (e.g., MS Excel)     
37. I can use a spreadsheet program (e.g., MS Excel) as a 
management tool in nursing 

    

38. I can use presentation editing software (e.g., MS Power Point)     
39. I can use presentation editing software (e.g., MS Power Point) 
for preparing lectures or patient education 

    

40. I can use database software to construct nursing databases     
41. I know what a hospital information system (HIS) is     
42. I know that HIS are useful tools in promoting running efficiency 
of hospital 

    

43. I can use nursing information systems     
44. I can maintain nursing information systems     
45. I can use HIS to do nursing work, e.g., nursing records     
46. I can use HIS to store/retrieve and transfer data such as 
patient information or drug information 

    

47. I can use common computerized equipment for patient 
monitoring and care 

    

48. I understand the output data from computerized equipment for 
patient monitoring and care 

    

49. I can use packaged software (e.g., Front Page) to create web 
pages 

    

50. I can create multimedia files for web pages     
51. I know how to use statistical software (e.g. SPSS, SAS, etc.)     
52. I can use statistical software for nursing research     
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Item 1 2 3 4 

53. I know how to manage and store files     
54. I can convert files for different application software     
55. I know how to use common peripherals such as printers and 
scanners 

    

56. I know how to create multimedia files     
57. I know how to edit multimedia files     
58. I can use computers as self-learning tools     
59. I know that a computer program has limitations in its design and 
capability 

    

60. I know that computers are not intelligent in themselves and must 
be programmed based on our needs 

    

61. I know that the computer is only a tool to provide better nursing 
care. It cannot replace the role of nurses 

    

62. I know limitations and reliability of computerized patient 
monitoring systems 

    

63. I know the reasons for slow response time such as heavy 
demands on computer systems 

    

64. I know that computer files need to be backed up     
65. I know about problems of data integrity     
66. I know that computer users are usually the ones who make 
mistakes 

    

67. I know that computers in use today do not have good enough 
ability to interpret natural language 

    

68. I know the importance of computer technology to us and our 
society 

    

69. I know that the use of computers may result in manpower shifts 
within the hospital organization 

    

70. I know that the computer can be used as a tool for staffing, 
scheduling, quality control, etc. 

    

71. I know that the use of the computer might result in 
dehumanization of patient care 

    

72. I am concerned about how data is collected and used     
73. I know the importance of confidentiality when processing 
computerized data and medical records 

    

74. I know about the laws regarding protecting personal information 
in computers 

    

75. I know about the copyrights regarding computer programs and 
electronic files. 

    

76. I know the basic technique of encryption and access control     
77. I know what computer viruses are     
78. I know how to prevent and handle attacks by viruses 
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Item 1 2 3 4 
79. I know about ergonomics as related to the design of the 
computer screen, location of computer devices to minimize harm 
from computers 

    

80. I am afraid of using computers     
81. I know that females can be computer literate, just like males are     
82. I develop positive attitudes toward the computer as a good 
nursing tool 

    

83. I know that the computer will not be a powerful nursing 
tool until users put effort into learning how to use it 

    

84. I develop positive attitude toward lifelong learning and am 
happy to take on-the-job training 

    

85. I know where to find resources to resolve computer 
problems 
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Appendix G 

Demographic Data Questionnaire (Thai Version) 

แบบสอบถามประเมินตนเองดา้นสมรรถนะทางคอมพิวเตอร์ของนกัศึกษาพยาบาล 
ส่วนท่ี 1:  แบบสอบถามขอ้มูลส่วนบุคคล 

 
ค ำช้ีแจง: โปรดกรอกขอ้มูลเก่ียวกบัตวัของท่านเองลงในช่องวา่ง หรือท าเคร่ืองหมาย (√)  ในช่อง □   
ท่ีตรงกบัท่าน 
 
ข้อมูลส่วนบุคคล 
1. อาย.ุ.........................ปี 

2. เพศ    □ ชาย      □ หญิง 
3. ภูมิล าเนา............................... 

4. จบการศึกษาชั้นมธัยมจาก    □ โรงเรียนรัฐบาล      □ โรงเรียนเอกชน 
5. เกรดเฉล่ียรวมจากชั้นมธัยมศึกษาตอนปลาย 
 □ 0-0.50 
         □ 0.51-1.00 
      □ 1.01-1.50 
        □ 1.51-2.00 
       □ 2.01-2.50 
    □ 2.51-3.00 
      □ 3.01-3.50 

□ 3.51-4.00 
6. ชั้นปีท่ีศึกษาในปัจจุบนั   □ ปี1     □ ปี2     □ ปี3      □ ปี 4 
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7.  ปัจจุบนัไดเ้กรดสะสมเฉล่ียรวม 
□ 0-0.50 

         □ 0.51-1.00 
      □ 1.01-1.50 
        □ 1.51-2.00 
       □ 2.01-2.50 
    □ 2.51-3.00 
      □ 3.01-3.50 

□ 3.51-4.00                                
8.   ปัจจุบนัพกัอาศยัอยูท่ี่  
       □ หอพกัฝ่ังสวนสัก (ในมหาวทิยาลยัเชียงใหม่) 
       □ หอพกัในคณะพยาบาลศาสตร์ 
       □ บา้นบิดามารดา 
       □ บา้นญาติ 
       □ อ่ืนๆ (โปรดระบุ)…………....................... 
9. รายไดร้วมของบิดามารดาต่อเดือน 
       □ นอ้ยกวา่ 5,000 บาท 
         □ 5000-10,000 บาท 
        □ 10,001-15,000 บาท 
        □ 15,001-20,000 บาท 
        □ 20,001-25,000 บาท 
        □ 25,001-30,000 บาท 
        □ มากกวา่ 30,000 บาท 
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ประสบกำรณ์กำรใช้คอมพวิเตอร์ 

10. นกัศึกษามีท่ีอยูจ่ดหมายอิเล็กทรอนิคส์ (email address)    □ มี      □ ไม่มี 

11. นกัศึกษามีคอมพิวเตอร์ส่วนตวัเป็นของตวัเอง     □ มี               □ ไม่มี  → ขา้มไปขอ้ 13 
12. ระยะเวลาท่ีมีคอมพิวเตอร์เป็นของตนเอง 
       □ นอ้ยกวา่ 1 ปี 
       □ 1 ปี – 3 ปี 
       □ 3 – 5 ปี 
       □ 5 – 7 ปี 
       □ มากกวา่ 7 ปี 
13. นกัศึกษาใชค้อมพิวเตอร์มาก่ีปีแลว้  .............ปี              
14. นกัศึกษาใชค้อมพิวเตอร์บ่อยแค่ไหน 
       □ ทุกวนั 
       □ เกือบทุกวนั 
       □ หลายคร้ังต่อสัปดาห์ 
       □ หลายคร้ังต่อเดือน 
       □ แทบไม่ค่อยไดใ้ช ้
       □ อ่ืนๆ (โปรดระบุ)……….............................. 
15. วตัถุประสงคท่ี์ใชค้อมพิวเตอร์ หรือ โปรแกรมคอมพิวเตอร์ท่ีใชบ้่อย (ตอบไดม้ากกวา่ 1 ขอ้) 
        □ โปรแกรมท่ีช่วยในการพิมพง์านและสร้างเอกสาร (Word processing) 
        □ โปรแกรมท่ีใชช่้วยงานดา้นการน าเสนอขอ้มูล (Power Point graphic) 
        □ โปรแกรมประเภทตารางการค านวณ (Excel) 
        □ โปรแกรมสถิติ (Statistics) 
        □ โปรแกรมตกแต่งรูปภาพ (Picture and Photo editing) 
        □ เกมส์คอมพิวเตอร์ (Computer games) 
        □ โปรแกรมอินเตอร์เน็ต (Internet / WWW) 
        □ การเขียนโปรแกรม (Programming) 
        □ การออกแบบเวบ็ไซต ์(Web Design) 
        □ อ่ืนๆ (โปรดระบุ)……….............................. 
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16. สาเหตุหลกัท่ีใชอิ้นเตอร์เน็ต (ตอบไดม้ากกวา่ 1 ขอ้) 
       □ รับ-ส่ง จดหมายอิเล็กทรอนิคส์ 
       □ เล่นอินเตอร์เน็ตหรือท่องโลกแห่งเวปไซด ์ 
       □ เพื่อการศึกษา คน้หาขอ้มูลทางวชิาการ  
       □ โอนยา้ยไฟลห์รือขอ้มูล (Document download) 
       □ สนทนาออนไลน์ (chat room) 
       □ เล่นเกมส์  
       □ คน้หาหนงัสือ หรือสั่งซ้ือหนงัสือ  
       □ ซ้ือของ (Shopping) 
       □ ฆ่าเวลา 
       □ อ่ืนๆ (โปรดระบุ)….........................……..                  
17. โดยเฉล่ียแลว้ นกัศึกษาใชค้อมพิวเตอร์วนัละก่ีชัว่โมง ………..ชัว่โมง/วนั 
18. คอมพิวเตอร์เป็นวชิาบงัคบัในโรงเรียนประถม/มธัยมของท่าน 

        □ ใช่           □ ไม่ใช่  → ขา้มไปขอ้ 20 
19. ระดบัชั้นท่ีไดเ้รียนคอมพิวเตอร์คร้ังแรกในโรงเรียน    

        □ ประถมศึกษาปีท่ี…….  □ มธัยมศึกษาปีท่ี……. 
20. คอมพิวเตอร์เป็นวชิาเลือกในโรงเรียนประถม/มธัยมของคุณ 

     □ ใช่           □ ไม่ใช่ 
21. ตั้งแต่เด็กจนถึงปัจจุบนั เคยเรียนวชิาท่ีเก่ียวกบัคอมพิวเตอร์มาทั้งหมดก่ีรายวชิา............... 
22. เคยเรียนรายวชิาคอมพิวเตอร์ท่ีจดัสอนโดยมหาวทิยาลยัเชียงใหม่      

        □ เคย      □ ไม่เคย → ขา้มไปขอ้ 24 
23. รายวชิาท่ีลงเรียนเป็นรายวชิาเก่ียวกบัเร่ือง.............................. 

24. เคยเรียนรายวชิาต่างๆผา่นระบบออนไลน์หรือไม่        □ เคย         □ ไม่เคย 
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Appendix H 

The Computer Competency Questionnaire (Thai Version) 

 แบบประเมินตนเองดา้นสมรรถนะทางคอมพิวเตอร์ของนกัศึกษาพยาบาล 
 

ค ำช้ีแจง: ค  าถามต่อไปน้ีจะเก่ียวขอ้งกบัการประเมินตนเองดา้นสมรรถนะทางคอมพิวเตอร์ของ
นกัศึกษาพยาบาล เม่ือท่านไดป้ระเมินตนเองแลว้โปรดท าเคร่ืองหมาย  (√) ในช่องท่ีตรงกบัความ
คิดเห็นของท่านตามความเป็นจริง 
                                         

ท่ำนเห็นด้วยกบัข้อควำมต่อไปนีม้ำกน้อยเพียงใด ไม่เห็นด้วย
อย่ำงยิง่ 

ไม่เห็นด้วย 
 

เห็นด้วย 
 

เห็นด้วย
อย่ำงยิง่ 

1. ฉนัรู้จกัระบบคอมพิวเตอร์ท่ีเป็นท่ีนิยมใชใ้นปัจจุบนั 
เช่น แอปเป้ิลแมคอินทอช และ ไอบีเอม็ 

    

2. ฉนัรู้จกัค าศพัทพ์ื้นฐานของคอมพิวเตอร์ท่ีใชก้นัทัว่ไป 
เช่น บิต ไบต ์แรม รอม และฮาร์ดดิสก ์

    

3. ฉนัรู้จกัส่วนประกอบพื้นฐานและหนา้ท่ีของระบบ
ฮาร์ดแวร์คอมพิวเตอร์ 

    

4. ฉนัรู้จกัอุปกรณ์รับและแสดงผลของคอมพิวเตอร์     
5. ฉนัรู้จกัส่วนประกอบพื้นฐานและหนา้ท่ีของระบบ
ซอฟตแ์วร์คอมพิวเตอร์ 

    

6. ฉนัรู้จกัวธีิใชง้านพื้นฐานของคอมพิวเตอร์ เช่น การลง
บนัทึกการเขา้/การออกคอมพิวเตอร์ (ล็อคอิน/ล็อคเอาท)์, 
การใชเ้มาส์ 

    

7. ฉนัรู้จกัวธีิใชร้ะบบการจดัการแฟ้มขอ้มูล     
8.  ฉนัรู้จกัวธีิใชร้ะบบปฏิบติัการคอมพิวเตอร์ (เช่น 
วนิโดว)์ 

    

9. ฉนัรู้จกัวธีิติดตั้งโปรแกรมไดรฟเวอร์ส าหรับอุปกรณ์ต่อ
พว่ง เช่น ปร้ินทเ์ตอร์ 

    

10.ฉนัสามารถประกอบอุปกรณ์คอมพิวเตอร์พื้นฐานได ้
เช่น จอภาพ เมาส์ แป้นพิมพ ์

    



143 

ท่ำนเห็นด้วยกบัข้อควำมต่อไปนีม้ำกน้อยเพียงใด ไม่เห็นด้วย
อย่ำงยิง่ 

ไม่เห็นด้วย 
 

เห็นด้วย 
 

เห็นด้วย
อย่ำงยิง่ 

11.ฉนัสามารถแกปั้ญหาง่ายๆท่ีเกิดข้ึนกบัคอมพิวเตอร์ได ้     
12.ฉนัรู้จกัหลกัการพื้นฐานของเครือข่ายคอมพิวเตอร์     
13.ฉนัรู้จกัโครงสร้างพื้นฐานของเครือข่ายคอมพิวเตอร์     
14.ฉนัรู้จกัชนิดของเครือข่ายคอมพิวเตอร์ท่ีส าคญัใน
ปัจจุบนั 

    

15.ฉนัรู้จกัอุปกรณ์เช่ือมต่อเครือข่ายคอมพิวเตอร์ เช่น เน็ต
เวร์ิกอะแดปเตอร์, ฮบั, และ โมเด็ม 

    

16.ฉนัรู้จกัวธีิติดตั้งโปรแกรมส่ือสาร (คอมมิวนิเคชัน่ 
ซอฟตแ์วร์) เช่น MSN, Skype 

    

17.ฉนัรู้จกัความแตกต่างระหวา่งสัญญาณอะนาล็อคกบั
ดิจิตอล 

    

18.ฉนัรู้จกัเหตุการณ์ส าคญัท่ีเกิดข้ึนในววิฒันาการของ
เทคโนโลยคีอมพิวเตอร์ 

    

19.ฉนัสามารถใชร้ะบบการสืบคน้ขอ้มูลสารสนเทศของ
หอ้งสมุด เช่น เมด็ไลน์ เพื่อคน้หาเอกสารอา้งอิงได ้

    

20.ฉนัสามารถใชเ้วบ็ไซตเ์พื่อคน้หาขอ้มูลได ้     
21.ฉนัสามารถรับ/ส่ง จดหมายอิเล็คโทรนิกส์และยา้ยไฟล์
ผา่นเครือข่ายได ้

    

22.ฉนัรู้วา่มีแผน่วีดีโอส าหรับการศึกษาต่อเน่ืองของ
พยาบาล และการใหสุ้ขศึกษาแก่ผูป่้วย 

    

23.ฉนัรู้วา่มีโปรแกรมการจ าลองสถานการณ์ (สิมูเลชัน่ 
ซอฟตแ์วร์) เพื่อการศึกษาและฝึกอบรมต่อเน่ืองส าหรับ
พยาบาล 

    

24.ฉนัสามารถใชอุ้ปกรณ์คอมพิวเตอร์เพื่อส่งเสริมการ
เรียนรู้ดว้ยตนเอง 

    

25.ฉนัรู้วา่ระบบสารสนเทศทางการพยาบาลคืออะไร 
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ท่ำนเห็นด้วยกบัข้อควำมต่อไปนีม้ำกน้อยเพียงใด ไม่เห็นด้วย
อย่ำงยิง่ 

ไม่เห็นด้วย 
 

เห็นด้วย 
 

เห็นด้วย
อย่ำงยิง่ 

26.ฉนัรู้จกัระบบสารสนเทศทางการพยาบาลท่ีส าคญัๆใน
ปัจจุบนั 

    

27.ฉนัรู้จกัเหตุการณ์ส าคญัท่ีเกิดข้ึนในววิฒันาการของการ
ประยกุตใ์ชค้อมพิวเตอร์ในวงการพยาบาล 

    

28.ฉนัรู้จกัการใชง้านของระบบเครือข่ายคอมพิวเตอร์และ
การติดต่อทางไกลในการพยาบาล 

    

29.ฉนัรู้จกัระบบหุ่นยนตอ์จัฉริยะท่ีใชใ้นงานพยาบาล     
30.ฉนัรู้เก่ียวกบัการใชค้อมพิวเตอร์ท่ีช่วยวิเคราะห์การ
ตดัสินใจทางการแพทย ์

    

31.ฉนัรู้วา่มีชุดโปรแกรมส าเร็จรูปท่ีใชใ้นการพยาบาล     
32.ฉนัรู้จกัอุปกรณ์ดิจิตอลทัว่ไปท่ีใชใ้นทางการแพทย ์เช่น 
เคร่ืองซีทีสแกน และ เอม็อาร์ไอ 

    

33.ฉนัรู้วธีิใชค้อมพิวเตอร์ส่วนบุคคล     
34.ฉนัสามารถใชโ้ปรแกรมส าเร็จรูปเวิร์ดโปรเซสซ่ิง      
35.ฉนัสามารถสร้างเอกสารทางการพยาบาล เช่น รายงาน
กรณีศึกษาและการวางแผนการพยาบาลแก่ผูป่้วย โดยใช้
โปรแกรมส าเร็จรูปเวิร์ดโปรเซสซ่ิง 

    

36.ฉนัสามารถใชโ้ปรแกรมตารางจดัการ (spreadsheet 
program) เช่น ไมโครซอฟทเ์อก็เซล 

    

37.ฉนัสามารถใชโ้ปรแกรมตารางจดัการ เช่น 
ไมโครซอฟทเ์อก็เซล เป็นเคร่ืองมือในการบริหารจดัการ
ขอ้มูลทางการพยาบาล 

    

38.ฉนัสามารถใชโ้ปรแกรมการน าเสนอขอ้มูล เช่น 
ไมโครซอฟทพ์าวเวอร์พอยท ์

    

39.ฉนัสามารถใชโ้ปรแกรมการน าเสนอขอ้มูล เช่น 
ไมโครซอฟทพ์าวเวอร์พอยท ์เพื่อใชส้ าหรับการเตรียมการ
สอนหรือใหค้วามรู้แก่ผูป่้วย 
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ท่ำนเห็นด้วยกบัข้อควำมต่อไปนีม้ำกน้อยเพียงใด ไม่เห็นด้วย
อย่ำงยิง่ 

ไม่เห็นด้วย 
 

เห็นด้วย 
 

เห็นด้วย
อย่ำงยิง่ 

40.ฉนัสามารถใชโ้ปรแกรมฐานขอ้มูล เพื่อสร้างฐานขอ้มูล
ทางการพยาบาล 

    

41.ฉนัรู้วา่ระบบสารสนเทศโรงพยาบาล (Hospital 
information system) คืออะไร 

    

42.ฉนัรู้วา่ระบบสารสนเทศโรงพยาบาลเป็นเคร่ืองมือท่ีมี
ประโยชน์ในการส่งเสริมประสิทธิภาพการบริหาร
โรงพยาบาล 

    

43.ฉนัสามารถใชร้ะบบสารสนเทศทางการพยาบาลได ้     
44.ฉนัสามารถดูแลระบบสารสนเทศทางการพยาบาลได ้     
45.ฉนัสามารถใชร้ะบบสารสนเทศโรงพยาบาล เช่น 
บนัทึกทางการพยาบาล เพื่อท างานท่ีเก่ียวขอ้งกบัพยาบาล
ได ้

    

46.ฉนัสามารถใชร้ะบบสารสนเทศโรงพยาบาล เพื่อเก็บ/
คน้หา หรือยา้ยขอ้มูล เช่น ขอ้มูลผูป่้วย หรือ ขอ้มูลเก่ียวกบั
ยา 

    

47.ฉนัสามารถใชอุ้ปกรณ์ดิจิตอลส าหรับเฝ้าระวงั/ประเมิน
อาการ และดูแลผูป่้วยได ้

    

48.ฉนัเขา้ใจขอ้มูลแสดงผลท่ีไดจ้ากอุปกรณ์ดิจิตอล
ส าหรับเฝ้าระวงั/ประเมินอาการ และดูแลผูป่้วย 

    

49.ฉนัสามารถใชชุ้ดโปรแกรมส าเร็จรูป เช่น โปรแกรม 
ฟรอนทเ์พจ เพื่อสร้างเวบ็เพจ 

    

50.ฉนัสามารถสร้างไฟลม์ลัติมีเดียส าหรับเวบ็เพจ     
51.ฉนัสามารถใชโ้ปรแกรมส าเร็จรูปทางสถิติ เช่น เอสพี
เอสเอส, เอสเอเอส เป็นตน้ 

    

52.ฉนัสามารถใชโ้ปรแกรมทางสถิติในการท าวจิยัทางการ
พยาบาล 

    

53.ฉนัรู้จกัวธีิจดัการและจดัเก็บไฟล ์     
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ท่ำนเห็นด้วยกบัข้อควำมต่อไปนีม้ำกน้อยเพียงใด ไม่เห็นด้วย
อย่ำงยิง่ 

ไม่เห็นด้วย 
 

เห็นด้วย 
 

เห็นด้วย
อย่ำงยิง่ 

54.ฉนัสามารถแปลงไฟลไ์ด ้เช่นแปลงไฟลจ์ากสกุล .doc 
เป็นสกุล .pdf ได ้

    

55.ฉนัสามารถใชอุ้ปกรณ์ต่อพว่ง เช่น ปร้ินทเ์ตอร์ และ 
สแกนเนอร์ 

    

56.ฉนัสามารถสร้างไฟลม์ลัติมีเดีย     
57.ฉนัสามารถแกไ้ขไฟลม์ลัติมีเดีย     
58.ฉนัสามารถใชค้อมพิวเตอร์เพื่อเป็นเคร่ืองมือช่วยในการ
เรียนรู้ดว้ยตวัเอง 

    

59.ฉนัรู้วา่โปรแกรมคอมพิวเตอร์มีขอ้จ ากดัในการท า 
งาน 

    

60.ฉนัรู้วา่คอมพิวเตอร์ไม่ไดฉ้ลาดดว้ยตวัเอง แต่มนัถูก
ควบคุมดว้ยโปรแกรมเพื่อให้ท างานตามความตอ้งการของ
มนุษย ์

    

61.ฉนัรู้วา่คอมพิวเตอร์เป็นเพียงเคร่ืองมือท่ีช่วยใหก้ารดูแล
ผูป่้วยใหมี้ประสิทธิภาพมากข้ึน แต่มนัไม่สามารถแทนท่ี
บทบาทของพยาบาลได ้

    

62.ฉนัรู้วา่อุปกรณ์ดิจิตอลท่ีใชใ้นการเฝ้าระวงั/ประเมิน
อาการผูป่้วยมีขอ้จ ากดั เราไม่สามารถเช่ือถือขอ้มูลท่ีได้
จากอุปกรณ์เหล่าน้ีเพียงทางเดียว 

    

63.ฉนัรู้สาเหตุวา่ท าไมบางคร้ังคอมพิวเตอร์มีการท างานท่ี
ล่าชา้ เช่น อาจเน่ืองจากมีค าสั่งเป็นจ านวนมากเขา้มายงั
ระบบคอมพิวเตอร์ในเวลาเดียวกนั 

    

64.ฉนัรู้วา่จ  าเป็นตอ้งท าการส ารองขอ้มูลในคอมพิวเตอร์      
65. ฉนัตระหนกัวา่ขอ้มูลท่ีไดรั้บอาจมีความมีความ
ผดิพลาดได ้เช่น มีการกรอกขอ้มูลผดิพลาด, แผน่ขอ้มูล
เสียหาย 
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ท่ำนเห็นด้วยกบัข้อควำมต่อไปนีม้ำกน้อยเพียงใด ไม่เห็นด้วย
อย่ำงยิง่ 

ไม่เห็นด้วย 
 

เห็นด้วย 
 

เห็นด้วย
อย่ำงยิง่ 

66.ฉนัรู้วา่บ่อยคร้ังความผดิพลาดในงานคอมพิวเตอร์เกิด
จากตวัผูใ้ชค้อมพิวเตอร์เอง 

    

67.ฉนัรู้วา่คอมพิวเตอร์ท่ีใชใ้นปัจจุบนั ยงัไม่มี
ความสามารถท่ีดีพอท่ีจะแปลหรือเขา้ใจภาษามนุษย ์มนั
ยงัคงตอ้งใชภ้าษาคอมพิวเตอร์ในการสั่งงาน 

    

68.ฉนัรู้ถึงความส าคญัของเทคโนโลยคีอมพิวเตอร์ท่ีมีต่อ
ผูค้นในสังคมปัจจุบนั 

    

69.ฉนัรู้วา่การใชค้อมพิวเตอร์อาจจะส่งผลต่อการ
เปล่ียนแปลงการใชแ้รงงานคนในโรงพยาบาล 

    

70.ฉนัรู้วา่คอมพิวเตอร์สามารถใชเ้ป็นเคร่ืองมือส าหรับ
การจดัเวรท างานของพนกังาน การจดัตารางเวลา และการ
ควบคุมคุณภาพ เป็นตน้ 

    

71.ฉนัรู้วา่การใชค้อมพิวเตอร์อาจท าใหก้ารดูแลผูป่้วยดว้ย
หวัใจแห่งความเป็นมนุษยล์ดลง 

    

72.ฉนัตระหนกัถึงวธีิใชแ้ละจดัเก็บขอ้มูลใหป้ลอดภยัและ
เหมาะสม 

    

73.ฉนัรู้ถึงความส าคญัของการเก็บรักษาความลบัเม่ือท า
การเก็บขอ้มูลเวชระเบียนและบนัทึกทางการแพทยล์งใน
คอมพิวเตอร์ 

    

74.ฉนัรู้เร่ืองกฎหมายท่ีเก่ียวขอ้งกบัการป้องกนัขอ้มูลส่วน
บุคคลท่ีเก็บไวใ้นคอมพิวเตอร์ 

    

75.ฉนัรู้เก่ียวกบัลิขสิทธ์ิของโปรแกรมคอมพิวเตอร์และ
เอกสารขอ้มูลทางอิเล็กทรอนิกส์ 

    

76.ฉนัรู้เทคนิคพื้นฐานของการเขา้รหสัขอ้มูลและการ
ควบคุมสิทธิการเขา้ถึงขอ้มูล 

    

77.ฉนัรู้วา่ไวรัสคอมพิวเตอร์คืออะไร     
78.ฉนัรู้วธีิป้องกนัและการจดัการกบัไวรัสคอมพิวเตอร์     



148 

ท่ำนเห็นด้วยกบัข้อควำมต่อไปนีม้ำกน้อยเพียงใด ไม่เห็นด้วย
อย่ำงยิง่ 

ไม่เห็นด้วย 
 

เห็นด้วย 
 

เห็นด้วย
อย่ำงยิง่ 

79.ฉนัรู้วธีิจดัวางอุปกรณ์คอมพิวเตอร์ต่างๆใหอ้ยูใ่น
ต าแหน่งท่ีเหมาะสม และปลอดภยัต่อการใชง้าน 

    

80.ฉนักลวั/ไม่กลา้ใชค้อมพิวเตอร์     
81.ฉนัรู้วา่ผูห้ญิงสามารถท่ีจะมีความรู้และมีทกัษะทาง
คอมพิวเตอร์ไดดี้เช่นเดียวกบัผูช้าย 

    

82.ฉนัมีทศันะคติท่ีดีต่อคอมพิวเตอร์ในฐานะท่ีเป็น
เคร่ืองมือทางการพยาบาลท่ีดี 

    

83. ฉนัรู้วา่คอมพิวเตอร์จะไม่ใช่เคร่ืองมือทางการพยาบาล
ท่ีมีประสิทธิภาพจนกวา่ผูใ้ชพ้ยายามเรียนรู้ท่ีจะใชม้นั 

    

84.ฉนัมีทศันะคติท่ีดีต่อการเรียนรู้ตลอดชีวิตและมีความ
ยนิดีท่ีจะไดรั้บการฝึกอบรมคอมพิวเตอร์ในระหวา่งการ
ท างาน 

    

85.ฉนัรู้วา่จะสามารถหาแหล่งขอ้มูลเพื่อแกปั้ญหา
คอมพิวเตอร์ไดท่ี้ไหน 
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