Section 1: Introducing the Research Paper
The research paper is titled "A cross-sectional study of discipline-based self-perceived digital literacy competencies of nursing students." It is authored by Konstantina Martzoukou, Errol Sadullah Luders, Jane Mair, Petros Kostagiolas, Neil Johnson, Fiona Work, and Crystal Fulton, and it was published in 2024. 
 
The main problem and the sample population  
The main issue looked at in this study is the uneven and inconsistent level of digital literacy among frontline healthcare workers. Although the COVID19 pandemic greatly increased the need for digital changes and virtual learning in healthcare, higher education programs have been slow to adapt. Current educational frameworks focus too much on basic device operation. They often ignore the necessary behavioural changes, professional attitudes, and skills needed to use information quickly and effectively in today's connected clinical environments. Because training lacks a complete approach, students often depend on informal trial-and-error methods. This can lead to lower confidence and increased anxiety when trying to use digital tools in patient care. 
 
To explore this unequal quality of education, the authors looked at a dataset from a cross-sectional survey conducted at a university in Scotland. The target population mainly included undergraduate, pre-registration nursing students in various specialties, including adult, mental health, and child nursing, along with smaller, less-represented groups of midwifery and paramedic students. 
 



Importance to UK Health and Social Care  
Building these skills is crucial for the health of the UK population and the broader social care system. A workforce that is digitally knowledgable is linked to better patient outcomes, improved staff experiences, and more efficient working methods. Acknowledging this need, the Royal College of Nursing (RCN) stated that using data and technology should no longer be seen as a specialized area. Instead, every modern healthcare worker must become an "e-nurse" who can fully use technology for patients. Additionally, the National Health Service (NHS) supports this by outlining six key areas of essential digital skills, such as information literacy, collaboration, and digital research. This shows that strong digital knowledge is essential for providing high-quality, evidence-based healthcare today.

Section 2: Understanding the Purpose and Research Question
Study Aim and Purpose
The main goal of this study is to explore the self-assessed digital literacy skills of healthcare students in higher education. This will be done using a newly adapted evaluation tool focused on their field. The research aims to expose areas of digital inequality among different groups. This information will help educational institutions create more inclusive curricula that prepare future professionals for today's technology-driven clinical settings.
Research Hypotheses
To meet these goals and examine demographic differences within the main nursing dataset, the authors propose two key hypotheses:
H1: Self-assessed digital skills of students will relate to differences in age among different generational groups.
H2: Self-assessed digital skills of students will relate to the type of course taken (pre-registration and post-registration courses).

Section 3: Understanding the Research Methods  
Methodological Paradigms Defined  
Research methodology is the framework used to investigate problems, gather evidence, and analyze data. Choosing the right approach aligns research goals with practical analysis tools.
 
Quantitative Research: This method focuses on collecting and analyzing numerical data in a systematic way. Its main purpose is to find objective patterns, establish statistical connections, test formal hypotheses, and generalize results to a larger population. It uses structured tools like closed-ended surveys or controlled experiments to ensure consistency and reduce researcher bias.
 
Qualitative Research: This method looks into the subjective meanings, experiences, opinions, and views of people. Instead of simplifying feedback into statistics, qualitative studies collect rich, descriptive data through open-ended interviews, focus groups, or observations. This approach highlights context, details, and motivations to explore the complex reasons behind human behavior.
 
Mixed-Methods Research: This approach combines both quantitative and qualitative methods in one study. By merging numerical data with descriptive narratives, researchers get a more complete understanding of a topic. This mix helps explain broad trends seen in quantitative data with finer insights from qualitative data.
 
Methodological Identification of the Study  
The empirical study by Martzoukou et al. (2024) uses a cross-sectional quantitative research design while incorporating some qualitative elements. In straightforward terms, a cross-sectional study captures data from participants at one specific point in time, rather than tracking changes over an extended period.
 
Although this study is part of a bigger project, this paper focuses on data from nursing, midwifery, and paramedic students. The authors mention that this paper discusses the project's quantitative aspect. However, since the main survey combined structured numerical scales with open-ended questions, it uses qualitative insights to support its quantitative framework. This approach allows the authors to measure digital literacy gaps while also capturing detailed student reflections.  
 
Data Collection Paradigms: Primary vs. Secondary  
A key part of any methodology is figuring out where the empirical evidence comes from, which distinguishes between primary and secondary data collection.
 
Primary Data Collection: This happens when researchers collect new, firsthand data directly from participants to answer their current research questions. Methods include creating custom surveys, conducting interviews, or performing original experiments. This approach offers complete control over data relevance and accuracy, but it can be resource-intensive.
 
Secondary Data Collection: This involves analyzing existing data that others have already gathered for different purposes. Examples include public census databases or hospital records. While this method can save costs, the researcher has no control over how the original data was collected or organized.
 
Martzoukou et al. (2024) used primary data collection. Instead of relying on existing student records or historical databases, the research team directly sent an online questionnaire to current students to gather new data focused on healthcare digital literacy trends.
 
Specific Data Collection Implementation  
The primary data collection phase took place over two months, from November to December 2021. The researchers sent an electronic questionnaire to students in the School of Nursing, Midwifery, and Paramedic Practice at a university in Scotland.
 
The data collection tool was developed through a two-step process:  
 
Consultation Phase: The team worked with academic staff and active students to gather specific requirements for the discipline.  
 
Instrument Repurposing: The researchers adapted a validated general self-assessment tool for digital competencies to better reflect digital needs in healthcare settings.
 
The resulting questionnaire assessed student self-perceptions across nine different digital literacy areas, such as ICT skills, information literacy, digital research, and digital innovation. The tool collected quantitative data through structured scales and qualitative feedback from open-ended questions about how students learn new tools, keep up-to-date, and tackle academic technical challenges.
 
Data Analysis Techniques  
To analyze the collected data, researchers used two separate analytical processes based on data type:
 
Quantitative Data Analysis: Numerical data from structured scales were handled using descriptive and inferential statistics. First, descriptive statistical analysis (frequencies, percentages, and means) provided a baseline for competency levels. Since the data distribution was non-parametric, the authors employed statistical tests to compare subgroups. They used the Mann-Whitney U-test to find significant differences between two independent groups (like pre-registration versus post-registration course types) and the Kruskal-Wallis test to assess variations across different age groups.
 
Qualitative Data Analysis: Text data from open-ended survey responses were analyzed using thematic analysis. The researchers reviewed the text line-by-line, assigned codes to recurring themes, and grouped these codes into overarching concepts. This qualitative analysis showed that students often rely on informal "trial-and-error" methods, shedding light on specific skill gaps identified in the statistical findings.

Section 4: Key Findings and Results Analysis
 
Sample Demographics and Participation
 
The study used a primary dataset from an online survey. The overall response rate was about 15% (N = 182 valid student respondents). The sample reflected historical demographic trends in the UK healthcare workforce, with a strong majority of female participants (93.4%, n = 170) compared to male participants (6.6%, n = 12). 
 
The sample was divided across generations and course pathways as follows:
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Hypothesis Testing Outcomes
 
Using non-parametric statistical analysis, specifically the Mann-Whitney U-test and Kruskal-Wallis test, the researchers tested the two main working hypotheses from Section 2:
 
H1:(Age Correlation): Supported. The tests showed that self-assessed digital skills varied significantly by generation. Younger students (Generation Z) felt they were more digitally capable than older generations. 
 
H2: (Course Type Correlation): Supported. A significant difference in digital capability was found between different registration pathways. Students in pre-registration pathways assessed themselves as more competent in most digital areas than their post-registration counterparts. 
 
Key Analytical Takeaway: While older post-registration students have much more practical experience in clinical environments, they reported having significantly lower self-perceived digital skills and need focused support in IT and academic study skills. 
 
Core Digital Literacy Trends: Strengths vs. Gaps
 
A key finding of the study was that no digital competency dimension received an "expert" overall rating. Instead, the student group rated their overall digital ability to complete academic tasks at an "intermediate" level. 
 
1. Areas of Strength ("Advanced" Competencies)
 
Students expressed high confidence and self-assessed advanced skills (frequent mode value of 4) in five everyday application areas:
 
- Everyday Participation as a Digital Citizen
- General ICT Proficiency (basic device operation)
- Basic Digital Communication
- Digital Creation (everyday social media platforms/tools)
- Digital Wellbeing
 
2. Areas of Vulnerability ("Novice" or "Basic" Gaps)
 
Troublingly, no advanced or expert scores were obtained in the specific digital skills vital for higher education and modern professional work. Significant gaps were evident in:
 
- Information Literacy & Digital Research: Students often struggled with critically assessing healthcare data, organizing research datasets, using digital appraisal software, and doing formal academic referencing. 
- Digital Innovation & Identity Management: They reported lower abilities with advanced technical systems like telehealth applications, data visualization, and simulation-based electronic environments.
 
Learning Strategies: Open-ended feedback showed that students mostly relied on stressful, unguided "trial-and-error" methods to deal with software problems. This often led to significant academic anxiety and frustration when systems did not work.
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