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Abstract 

Informatics competencies in nursing education have long been and continue to be a concern. 

This article reports on the development and psychometric testing of the Knowledge, Skills, and 

Attitudes towards Nursing Informatics (KSANI) Scale to measure these constructs among entry-

level nursing students. A measurement instrument was developed based on the Quality and 

Safety Education for Nurses (QSEN) Institute informatics competencies for pre-licensure 

students (Cronenwett et al., 2007). Survey data were collected from a convenience sample of 300 

undergraduate nursing students attending the 2014 Florida Student Nurses Association’s annual 

convention. The data were subjected to Cronbach’s test to estimate the level of reliability as 

internal consistency. At 0.90, the alpha for the overall scale exceeded the 0.70 benchmark for 

acceptability. The scale items were clustered into the intended three factors – knowledge, skills 

and attitudes – as well as into the added factor of opportunities. The instrument was found to be 

sound and appropriate for the target population.  

Nursing informatics combine the disciplines of nursing science, information science, and 

computer science (McGonigle & Mastrian, 2015). Ever since the time of Florence Nightingale, 

one of the critical roles of the registered nurse (RN) has been to collect and interpret data to 

provide safe and effective patient care. Since the early 1980s, informatics competencies in 

nursing education have been discussed in nursing literature (Staggers, Gassert, & Curran, 2001). 

In 1992, the American Nurses Association (ANA, 2015) recognized the importance of 

technology to nursing practice, identifying nursing informatics as a specialty practice. The 1999 

Institute of Medicine (IOM) report calling for a safer health care system identified the use 

information technology (IT) as a key factor toward meeting this goal. In 2010, the IOM 

published The Future of Nursing, which recommended making technology an essential 

http://www.himss.org/online-journal-nursing-informatics-volume-20-summer-2016


component of nursing education. Both the American Association of Colleges of Nursing 

(AACN, 2008) and the National League for Nursing (NLN, 2008) emphasized 

that  knowledge and skills in information management and patient care technology are critical 

components in nursing education and accreditation.  

Skiba, Connors, and Jeffries (2008) identified a lack of informatics competencies in nursing 

education prior to 2008. Since that time, the American Association of Colleges of Nursing 

(AACN) and the Robert Wood Johnson Foundation (RWJF) have partnered to support the 

Quality and Safety Education for Nurses (QSEN) Initiative (AACN, 2016). One of the 

components of the QSEN Initiative was the development of competencies in various areas 

including informatics. 

This research contributes to the development of a reliable and valid instrument based on the 

QSEN competencies to test the informatics knowledge, skills, and attitudes of current RN 

students in Florida. 

Problem Statement 

No succinct research instrument that addresses the informatics knowledge, skills and attitudes of 

undergraduate nursing students was found. Several studies have sought to validate instruments 

addressing informatics skills level in health professions students, but studies have not addressed 

students’ perceptions of integration of informatics into their program of study and opportunities 

to use a variety of technologies as opportunities for learning (Choi & Bakken, 2013; Sun & 

Falan, 2013; Yoon, Yen, & Bakken, 2009).    

Purpose 

The purpose of this study was to develop a new instrument, the Knowledge, Skills, and Attitudes 

towards Nursing Informatics (KSANI) Scale, and test it to assure it met the psychometric 

standards for use among this population. The following research questions were addressed: 

 Do the items on the KSANI measure have content validity in that they are an adequate 

measure of the common underlying dimensions of knowledge, skills and attitude toward 

informatics among undergraduate nursing students?   

 Are the items on the KSANI internally consistent and reliable in that they correlate with 

other items on the scale that purport to measure the same construct but do not correlate 

with items on the scale that do not measure the same construct? 

Significance 

Although healthcare professionals seem to express positive attitudes toward computer 

information systems (CIS) and their use in evidence-based practice, recent research continues to 

identify a poor correlation between these positive attitudes and the use of CIS in practice (Melas, 

Zampetakis, Dimopoulou, & Moustakis, 2014). Lavin, Harper, and Barr (2015) cited a current 

lack of basic informatics education, coupled with the lack of expectation for graduates to exhibit 



informatics competencies, as a continuing and critical issue impacting patient outcomes. Hern, 

Key, Goss, and Owens (2015) identified that readiness to become proficient in informatics 

competencies varies with the age of the provider. Although nursing programs have worked to 

incorporate informatics into their curricula, there is no current research on the knowledge, skills, 

and attitudes of undergraduate nursing students. 

Literature Review 

The 1999 IOM recommendation to establish a safer health care system identified IT as one of the 

ways to meet this goal (National Research Council, 2012). The Health Information Technology 

for Economic and Clinical Health (HITECH) Act, enacted as part of the American Recovery and 

Reinvestment Act of 2009, was signed into law on February 17, 2009. This law promotes the 

adoption and meaningful use of health information technology and provides the Department of 

Health and Human Services (HealthIT.gov, 2015) the authority to establish programs to improve 

health care quality, safety, and efficiency through the promotion of health information 

technology. 

In 2007, the Technology Informatics Guiding Education Reform (TIGER, 2014) initiative 

developed informatics competency recommendations for nursing education, research and 

practice. The AACN (2008) and the Accreditation Commission for Education in Nursing 

(ACEN, 2013) have added informatics competencies to their standards. Since that time, 

informatics outcomes have been added to the curricula of many entry-level nursing programs. 

Over the past decade, research has been conducted on incorporating a variety of informatics 

competencies into nursing curricula (Gallaghar-Lepak, Scheibel, & Gibson, 2009; Gardner & 

Jones, 2012; Hern et al., 2015; Schwirian, 2013; Tellez, 2012). Choi (2012) revealed that 

traditional pre-licensure students differed significantly from accelerated baccalaureate in science 

of nursing (BSN) and RN-to-BSN students in their overall informatics competency.  Choi and 

De Martinis (2013) indicated that undergraduate students continued to perceive themselves as 

lacking competence in applied computer skills and the clinical informatics role.  To date, no 

assessment of undergraduate students’ perception of their knowledge, skills, and attitudes has 

been published. 

Instrument Development 

The QSEN Institute developed recommendations for informatics to be included in the education 

of students. An instrument was developed based on the QSEN competencies (Cronenwett et al., 

2007). The scale was intended to measure three factors: perception of informatics knowledge, 

perception of skills in using informatics, and attitudes toward the use of informatics. In addition, 

questions were included to elicit if the participants were offered opportunities in their nursing 

programs to apply informatics knowledge. 

The 24-item instrument contained three sections, each with varying numbers of questions. The 

estimated time to complete the survey was 10 minutes. Section 1, which contained 12 items 

dealing with participant abilities related to specific competencies and the stem, I feel confident in 



my ability to…, was included with the competency statements in this section. Section 2, which 

contained four questions, addressed participant thoughts about various competencies, and the 

stem, It is important to me that…, was included. Section 3, which contained eight questions, was 

included to determine opportunities to apply informatics during participant educational 

programs. The stem, In my nursing program I had opportunities to…, was included with the 

competency statements. 

Some QSEN competencies were divided into two different statements when there were two 

action verbs included. For example, the competency, document and plan patient care in an 

electronic health record, was included in the instrument as, I feel confident in my ability to 

document patient care in an electronic health record, and a second item, I feel confident in my 

ability to plan patient care in an electronic health record. Other items were adapted to in the 

attitude about informatics section. The competency, appreciate the necessity for all health 

professionals to seek lifelong, continuous learning of information technology skills, was also 

adapted into two statements to elicit the participants’ personal attitudes about lifelong learning 

for self and also for others. The resulting items were, It is important to me that I seek lifelong, 

continuous learning of information technology skills, and, It is important to me that all health 

professionals seek lifelong, continuous learning of information technology skills.  

A four-point Likert scale was applied in each section. In Section 1, in which the statements 

related to the participants’ confidence in their ability to, the scale ranged from 1 (not confident) 

to 4 (extremely confident). Section 2 related to the participants’ attitudes, and the scale ranged 

from 1 (not important) to 4 (extremely important). In Section 3, participants rated their 

opportunities to apply informatics in their nursing programs. The scale in this section ranged 

from 1 (no opportunity) to 4 (frequent opportunity).  

A demographic survey was included to obtain information about the participants’ program types, 

their progress in the programs, use of electronic heath records (EHRs), and education about 

informatics. The survey asked participants to indicate the type of program and the semester in 

which they were currently enrolled. Questions about the use of EHRs asked about use in a 

current or previous place of employment. Information about the inclusion of an informatics 

course in a program was requested, as well as whether the course was required and/or if the 

participants had taken the course. Participants were also asked to indicate if they had taken an 

informatics course outside of their nursing program. 

Instrument Testing 

The Florida Nursing Students Association (FNSA, 2015), under the auspices of the Florida 

Nurses Association, has chapters in 50 undergraduate nursing programs throughout the state. 

Each year, the FNSA presents a convention that is popular among its constituents and draws 

attendees from across the state. In 2014, the convention was held in Daytona, FL; about 1,200 

associate degree and undergraduate BSN nursing students attended. With permission from the 

convention organizers and the Institutional Review Board (IRB), anonymous data were collected 

from a convenience sample of the attendees. A priori sample size was determined based on the 

24 items on the instrument. Using the rule-of-thumb of at least 10 participants per item 

(Nunnally & Bernstein, 1994), the sample size was set at a minimum of 240 participants 

providing complete data forms.  



Two researchers attended the FNSA convention. One of the researchers circulated in the exhibit 

area and distributed flyers announcing the opportunity to participate to the attendees. Those who 

were interested were directed to the researchers’ exhibit table and were given an information 

letter and the survey. To protect their confidentiality, the participants were encouraged to move 

away from the table to complete the survey.  Once the survey was completed, the participant 

placed it in a sealed box and received a numbered ticket for a drawing for a $10 gift card from a 

beverage company. At the conclusion of the convention, 20 tickets were drawn by a third party 

and gift cards were distributed. The sealed box opened when the researchers returned to the 

university campus and the data were entered in SPSS for statistical analysis. 

Results 

A total of 308 individuals submitted completed surveys. Of these, eight were eliminated due to 

incomplete information relating to the type of nursing program in which they were 

enrolled.  Data analysis was carried out using the remaining 300 participants. Information 

regarding the type of nursing educational program attended and the percentage of the program 

completed is presented in Table 1.  

 

The majority (n = 186, 62.0%) reported using an EHR in the current place of employment and an 

even larger number (n = 200, 66.7%) had used an EHR at a previous place of employment at 

some time. However, most participants (n = 237, 79.0%) reported that there was no informatics 

course offered in their nursing programs, and of these, 196 (65.3%) had not completed an 

informatics course outside of their nursing programs. Of the 61 (20.3%) participants that 

reported that there was an informatics course offered, 41 (67.2%) indicated that the course was 

required and 34 (55.7%) said they had completed the course. However, these 34 represented only 

11.3% of the total sample. 



To determine if the scale items were clustering into the intended three factors, a principal 

component analysis (PCA) was conducted on the 24 items with orthogonal rotation 

(varimax).  The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 

KMO = 0.89 and all KMO values for individual items were > 0.75, which is well above the limit 

of 0.5.  Bartlett’s test of sphericity, c2 (276) = 3332.35, p < 0.000, indicated that correlations 

between items were sufficiently large for PCA. An initial analysis was also run to obtain 

eigenvalues for each component in the data.  

Four components had eigenvalues over Kaiser’s criterion of 1 and, in combination, explained 

57.96% of the variance. The scree plot reached a stable plateau at four factors. Given the large 

sample size (N = 300) and the convergence of the scree plot and Kaiser’s criterion on four 

components, this is the number of components that were retained in the final analysis.  Table 2 

shows the factor loadings after rotation. The items that cluster on the same components suggest 

that component 1 represents educational opportunity to apply informatics, component 2 

represents knowledge of informatics, component 3 represents informatics skills confidence, and 

component 4 represents attitude toward informatics.  



 



 



 

In this component matrix, each of the variables has a substantial loading on only one factor 

except for I feel confident in my ability to use information management tools to monitor 

outcomes of care, which loaded nearly equally on the factor labeled knowledge of informatics 

(0.474) and on the factor labeled informatics skills confidence (0.468). As this variable has a 

substantial loading on two factors, it is considered as complex. After careful consideration, the 

team chose to retain this item and attach it to the factor informatics skills confidence, for 

conceptual reasons.  

The data were subjected to Cronbach’s test to estimate the level of reliability in internal 

consistency. At 0.90, the alpha for the overall scale exceeded the 0.70 benchmark for 

acceptability. Corrected item-total correlation found that no item correlated below 0.30. These 

values suggest that the items on the scale are measuring the same thing. Alpha values for the 

individual factors are provided in Table 2.  

Discussion 

The instrument contains four factors, educational opportunity to apply informatics, knowledge of 

informatics, informatics skills confidence, and attitude toward informatics, all of which have a 

high internal consistency and reliability. One item loaded equally into both the knowledge of 

informatics factor and the informatics skills confidence factor. In the knowledge, skills and 



attitudes of informatics competencies, this statement, use information management tools to 

monitor outcomes of care, is considered a skill competency (Cronenwett et al., 2007). Therefore, 

it was decided to consider the item an informatics skills confidence statement. The instrument 

appeared to be appropriate for students from both associate degree and baccalaureate nursing 

programs. As a result of the psychometric testing, no changes were made in the individual items. 

This instrument could be used to ascertain the knowledge, skills and attitudes about informatics.  

Strengths and Limitations 

The items included on the instrument were directly derived from QSEN recommendations 

(Cronenwett et al., 2007). The data were collected at a convention attended by nursing students 

from different programs within Florida; thus the sample consisted of students enrolled in many 

programs within the state, increasing the generalizability of the findings.  However, there is no 

assurance that attendees represented all nursing programs in the state. Students attending a 

conference may be different from those students that did not attend the conference. Participants 

were asked to self-report and may have over-estimated their knowledge, skills or attitudes toward 

informatics.  

Conclusions and Recommendations 

Several studies have sought to validate instruments addressing informatics skills level in health 

professions students, but studies have not addressed students’ perceptions of integration of 

informatics into their programs of study and opportunities to use a variety of technologies as 

opportunities for learning (Choi & Bakken, 2013; Sun & Falan, 2013; Yoon, Yen, & Bakken, 

2009). A research instrument was developed using the QSEN attitudes, knowledge, and skills 

recommendations for inclusion in the education of pre-licensure students (Cronenwett et al., 

2007). The data were subjected to tests for psychometric estimates. Validity was supported by 

feedback from an expert panel and factor analysis. Reliability as internal consistency was 

supported by Cronbach’s alpha meeting benchmark. The instrument was found to be sound and 

appropriate for the target population.  

The researchers recommend that the KSANI instrument be used to explore the current 

informatics knowledge, skills, and attitudes of undergraduate students in other nursing programs 

throughout the United States to gain a more thorough picture of the current state of informatics 

education in nursing programs.   
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