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Abstract. Alongside the rapid rise in the adoption of electronic health records and 
the use of technology to support nursing processes, there is a requirement for 
nursing students, new graduate nurses, and nursing educators to embrace nursing 
informatics. Whilst nursing informatics has been taught at post graduate levels for 
many years, the integration of it into undergraduate studies for entry level nurses 
has been slow. This is made more complex by the lack of explicit nursing 
informatics competencies in many countries. Australia has now mandated the 
inclusion of nursing informatics into all undergraduate nursing curricula but there 
continues to be an absence of a relevant set of agreed nursing competencies. There 
is a resulting lack of consistency in nursing curricula content nationally. This paper 
describes the process used by one Australian university to integrate nursing 
informatics throughout the undergraduate nursing degree curriculum to ensure 
entry level nurses have a basic level of skills in the use of informatics. 
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1. Introduction 

In rapidly advancing technology-rich environments worldwide, nurses are expected to 
have proficiency in nursing informatics (NI) knowledge and skills to enable them to 
provide patients with high quality, safe and cost-effective care [1,2]. The evolution of 
information computer technology has had enormous impact on the healthcare sector by 
expediting healthcare services and enhancing the quality of patient care [1]. The 
implementation of electronic health record (EHR) systems has been supported by 
national initiatives and projects internationally since 2000. This support for 
implementation of technology at all levels has further increased global demand for 
work-ready graduate nurses who are proficient in using NI tools efficiently and 
effectively, where in use to support the delivery of high quality and safe patient care in 
hospital settings [3, 4].  

Numerous studies have reported the gap between graduates’ knowledge and skills 
acquired at university and the nursing competencies graduates are expected to 
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demonstrate in practice [for example; 5,6]. This paper describes one university’s 
journey in the process of integrating NI in the design phase of a new undergraduate 
curriculum. 

2. Background 

During the late 1970s informatics researchers began efforts to identify and develop NI 
competencies [7, 8]. A set of four NI competencies’ levels developed by Staggers and 
her colleagues [8] were later used by other NI researchers to evaluate the extent to 
which NI knowledge and skills were integrated in nursing courses [9,10,11]. Early NI 
competencies focused primarily on computer skills and basic information knowledge as 
the definition of NI emphasised technology use [12].  

 Academic healthcare educators were urged to teach core informatics competencies 
to prepare graduates who could be competent in providing safe patient care during the 
early 2000’s [13]. The Technology Informatics Guiding Educational Reform (TIGER) 
Initiative developed by nurse leaders was specifically aimed at preparing nurses and 
student nurses to meet NI competency requirements to suit technology-rich work 
environments [4]. The Quality and Safety Education for Nurses (QSEN) Project 
focused on six competency domains including informatics and evidence-based practice 
[4]. These were used to assess new graduates’ information technology skills, and 
measure the extent of NI competencies in nursing curricula [4,14]. 

Partnerships between nursing schools, health system suppliers and educational 
software program developers have provided nursing students with opportunities to 
practice electronic documentations, care planning, medication information management 
and searching for evidence as part of a decision-making process [13,15,16]. There has 
been little improvement in NI education at undergraduate level worldwide despite these 
efforts. There are few nursing programs including in Australia, Canada, Denmark, and 
the USA where NI is formally integrated as part of the undergraduate nursing curricula 
[11, 17].    

Numerous studies have identified that nursing students are not prepared to use 
EHRs in clinical settings [18,19].  Even experienced nurses need more training to 
efficiently and effectively make use of EHRs. Additionally, a lack of national NI 
competency standards has led to ad hoc NI competency levels and statements suitable 
for graduates nationwide. The purpose of national standards is to prescribe the structure 
and content for nursing programs to achieve the desired outcomes. They provide a 
framework for ensuring high quality nursing education is able to be delivered by 
educational institutions to ensure graduates are prepared for using NI competence in the 
workplace [20].  

In 2012 the Australian Nursing and Midwifery Accreditation Council (ANMAC) 
released new standards for accreditation of nursing education and acknowledged the 
importance of developing “the capacity to innovatively use information technology and 
electronic resources to research the growing evidence base for improved care and 
treatment methods” [21]. As from 2013, undergraduate nursing degrees must include 
NI to achieve accreditation in Australia. However, the required curriculum redesign to 
include NI is complicated by the lack of national NI competencies for undergraduate 
nursing students.  
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3. Methods 

The nursing undergraduate degree in Australia is a three-year degree, resulting in 
registration as a graduate nurse. All degrees must be accredited by ANMAC and 
registered with the Nursing and Midwifery Board of Australia. The accreditation 
process is comprehensive and takes at least nine months to complete. The initial stage 
of curriculum development requires the mapping of all content against the nursing 
competencies and the ANMAC requirements [21]. This includes the development of 
unit (sometimes known as course in other jurisdictions) outlines for every unit 
throughout the degree.  

Once the unit outlines are assessed by the ANMAC accreditation team the NI 
specialists review them for areas where NI could and should be included. In this 
instance there are 25 units across the three-year degree and nursing informatics is 
overtly included in 21 of these units. The units where NI is not included are where 
students are on professional experience placement periods in different healthcare 
environments. However, it is anticipated the students will gain workplace related NI 
skills during these practicums.  

Through this review process a constructivist approach is employed. The principles 
of educational scaffolding and modular development were used to build knowledge and 
skills in support of the development of competency. This commenced with the basic 
premise that although students have experience with technology in their daily lives they 
are not experts in such use or in concepts underpinning their relevance to the workplace. 
For example, the understanding of professional use and rules underpinning the use of 
social media is one of the initial skills required by students, but is rarely taught. The 
content and context of each NI component was mapped to ensure it linked with the 
degree requirements.  

As there are no currently accepted NI competencies in Australia, the content was 
mapped against the TIGER [22] and Canadian Association of Schools of Nursing entry 
level competencies [23]. Each competency from both sets of competencies was found 
to be included in the newly developed curriculum content.   

The work of developing the nursing degree course content was undertaken with the 
leads for each unit. The lead role was undertaken by a member of faculty with 
responsibility for, and expertise in, the development and content for the individual unit. 
The content consistency, continuity, and scaffolding was the responsibility of the year 
leads who ensured that all nursing competencies were addressed and that content was 
consistent and not replicated. The introduction of the NI content was undertaken by the 
NI specialists in collaboration with the writing teams. The core premise was that NI 
should become integrated throughout the degree, and not be viewed as additional or 
separate from the core unit content or context. 

The final stage, yet to be completed, is the development of an education package 
for the staff teaching the degree. This package will provide teaching staff with basic 
skills and understanding of NI to ensure that they are confident and competent in 
teaching the content to their students. The development of the education package for 
teaching staff is essential to complete the process of integration. 
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4. Discussion 

Educational preparation of graduate nurses to be competent in NI is essential in 
rapidly-evolving, technology-rich and chaotic clinical environments. High quality, safe, 
and cost-effective patient care can be provided when NI is employed efficiently and 
effectively within healthcare environments. Unfortunately, nurses’ actual NI 
competency levels are frequently inconsistent and nursing students are inadequately 
prepared to use NI proficiently. It is also recognized that most newly-registered nurses 
lack ICT skills, information literacy, and NI knowledge and skills, and they use 
interpersonal information sources, including their colleagues, rather than using the 
most up-to-date evidence based resources. These practices can threaten patient safety 
and contribute to reducing the quality of patient outcomes.  

In 2012 a set of national NI competencies was developed for Australian nurses 
[19] but these are yet to be ratified and adopted by national accreditation bodies. 
Approved NI competencies linked to the ANMAC accreditation standards are essential 
for consistent inclusion of NI in all undergraduate curricula. Until NI competencies for 
undergraduate nurses are mandated we will continue to see underprepared graduate 
nurses in healthcare organisations. 

Lack of faculty NI understanding and confidence has been identified as an 
inhibitor to the implementation of integration of NI into nursing curricula [19]. The 
inclusion of an education module on NI for all teaching staff is required to assist them 
in becoming familiar with, and interested in, the concepts of NI and how these impact 
on daily nursing practice. Lead time and time to practice newly acquired skills will also 
impact on the preparedness of faculty to be able to competently and comfortably 
integrate NI into their teaching. 

Integration of NI both vertically and horizontally throughout the undergraduate 
nursing degree is essential to normalise NI as integral to core nursing activities. This 
process will ensure that NI becomes embedded as part of learning to become a nursing 
rather than an adjunct activity. To date the majority of NI courses have been post-
graduate specialist degrees. These degrees remain essential for those intent on 
becoming NI specialists, but the inclusion of NI throughout undergraduate degrees is 
the starting point for cementing NI as a recognised function within all healthcare 
organisations. 

5. Conclusion 

Early education of nurses in the principles and use of NI is essential to enable them to 
provide high quality, safe and effective care in healthcare environments for today and 
the future. Whilst there is a continued need to maintain specialist post-graduate courses 
in NI there must be a set of workforce entry level NI competencies and requirements 
for all nurses. This paper has described the process used by one Australian university to 
integrate NI throughout the undergraduate nursing degree to ensure entry level nurses 
have a basic understanding and appreciation of NI. It is anticipated that this process can 
be used to guide other Universities integrating NI into undergraduate nursing curricula. 
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