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Measuring perceived learning gains of undergraduate nursing students in
ICT skills: One group pre-test and post-test design

Alexis Harerimanaa,b*, Sinegugu Evidence Dumab and Ntombifikile Gloria Mtshalib

aNursing and Midwifery, College of Healthcare Sciences, James Cook University, Townsville, Australia;
bNursing and Public Health, College of Health Sciences, University of KwaZulu-Natal, Durban, South
Africa

(Received 22 January 2022; accepted 22 June 2023)

Purpose: This study aimed to measure learning gains during an ICT training intervention in
first-year students completing a four-year undergraduate nursing degree.
Methodology: This study adopted a quasi-experimental, one group pre-test and post-test
design. The intervention effectiveness was measured using individual single-student
normalised gains, g; class average normalised gain, 〈g〉; and average single-student
normalised gain, g(ave).
Results: In this study, the class average normalised gains, 〈g〉 ranged from 34.4% to 58.2%,
and the average of single student normalised gains, g(ave) ranged from 32.4% to 50.7%.
The overall class average normalised gain 〈g〉 was 44.8%, and the average of the single
student normalised gain was 44.5%, with 68% of students having a normalised gain of
30% and above, indicating that the intervention was effective.
Conclusion: Similar interventions and measurements are recommended to all health
professional students during their first academic year to pave a foundation for ICT usage
for academic purposes.

Keywords: digital literacy; ICT skills; learning gains; nursing students; pre-test and post-test;
technology

Impact statement

Providing ICT capacity-building interventions at entry level in undergraduate nursing pro-
grammes improves students’ ability to use technology for academic and professional purposes.

Plain language summary (PLS)

Students entering universities have limited skills in using technology for learning purposes. At
the entry level, improving students’ knowledge and skills in basic technology skills is fundamen-
tal to their academic success and future careers. This study evaluated the success of the interven-
tion where first-year nursing students were trained in basic technology skills, including operating
the computer, typing and writing using a word processor and PowerPoint, effective electronic
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communication using e-mails and social media, online learning platforms, and access to elec-
tronic devices and internet on-and-off campus. The results indicated that 68% of first-year
nursing students improved their knowledge and skills in using technology following the interven-
tion. Similar training interventions should be extended to all health professional students during
their first academic year.

1. Background

Technology is transforming nursing into a digitally enabled profession (Booth et al., 2021; Essel
et al., 2020; Harerimana & Mtshali, 2020; Laukka et al., 2023; Lee et al., 2019; Männistö et al.,
2020; WHO, 2020). The use of technologies in health care system, such as digital health, tele-
medicine, mobile health, big data, and electronic health records, has become a driving force
in responding to a global health crisis caused by Covid-19 (Adams & Walls, 2020; Booth
et al., 2021; Portnoy et al., 2020; Shruti et al., 2023; Tebeje & Klein, 2021; Ting et al., 2020;
Zhou et al., 2020). The use of technology in nursing education and practice requires a certain
level of digital literacy (Brown, Morgan, et al., 2020; Holt et al., 2020; Kennedy & Yaldren,
2017; Reid et al., 2023). Therefore, assessing and enhancing nursing students’ digital literacy,
particularly entry level, is essential given the need for nursing graduates to competently use tech-
nology in the dynamic clinical environment (Harerimana & Mtshali, 2019; Kleib et al., 2021;
Swaminathan et al., 2021).

Globally, there is a call to educate nurses to be digitally competent to work in technology-
mediated healthcare settings (Cummings et al., 2016; Harerimana et al., 2021, 2022; Honey
et al., 2020; Veikkolainen et al., 2023). In Australia, Canada and the United States of
America, nursing schools are required to provide evidence that informatics is integrated into
undergraduate programme curriculum in order to be accredited (Cummings et al., 2016; Harer-
imana et al., 2022; Hübner et al., 2018; Mather et al., 2018). However, teaching technology in
undergraduate nursing schools is in its early stages in Africa (Achampong, 2017; Elewa & El
Guindy, 2017; Harerimana et al., 2021).

Developing students’ skills and confidence to use technology in education can be achieved
through capacity building programmes, effective mentoring and facilitation (Botma et al.,
2013; Harerimana & Mtshali, 2021; Lee et al., 2019; Singh & Masango, 2020; Sykes et al.,
2014; WHO, 2020). Hough (2019) assessed the basic computer skills – in Californian Commu-
nity Colleges designated as Hispanic Serving Institutions (HSIs) – and he found that incoming
students’ skills included: learning software for Word processing (Microsoft Word®), presenta-
tions and speeches (Microsoft PowerPoint®), preparing spreadsheets to prepare charts and
graphs (Excel®), navigating internet for research and using platforms for online learning and
participation. In nursing education, teaching students information and communication technol-
ogy (ICT) literacy should go beyond basic computer skills and also focus on digital health com-
petencies. Technology Informatics guiding reforms (TIGER), Australian Nursing and Midwifery
Federation (ANMF), and Canadian Associations of Schools of Nursing (CASN) provided frame-
works for informatics competencies and standards in nursing with an emphasis on computer lit-
eracy, information literacy and information management (ANMF, 2015; Borycki & Foster, 2014;
Hübner et al., 2018).

ICT skills are crucial for nursing students’ success during their academic training and future
careers (Gonen et al., 2016; Hallila et al., 2014; Harerimana &Mtshali, 2018; Honey et al., 2020;
Nagle et al., 2014). The use of technology in clinical practice has been associated with the pro-
vision of quality care, proper documentation, tracking data overtime reduction of medical errors,
patient safety, continuity of care, improved care coordination, clinical decision support and evi-
dence-based practice (Alotaibi & Federico, 2017; Booth et al., 2021; Falconer et al., 2018; Swan
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et al., 2019). Although the benefits of technology in nursing practice and education have been
documented, and there are increasingly frameworks and standards for teaching ICT literacy in
undergraduate nursing programmes, many schools do not adhere to the required informatics stan-
dards (Forman et al., 2020; Harerimana et al., 2022).

The literature indicates a general assumption that students entering universities and colleges
have basic ICT skills, with expectations that they will be technology ready (Harerimana et al.,
2022; Hough, 2019; Jenkins et al., 2018). These assumptions result in higher learning institutions
such as universities and nursing colleges neglecting the need to conduct ICT skills assessment at
entry level, thus leading to inadequate support to address their many and varied requirements
(Hough, 2019). Other factors hindering the integration of technology in education, include
poor ICT literacy, lack of relevant ICT standards and a framework, resistance to change, lack
of awareness and negative attitudes towards ICT, lack of administrative and technical end-
user support, and lack of informatics competency assessment (Forman et al., 2020; Harerimana
& Mtshali, 2018, 2019; Harerimana et al., 2022; Nwozichi et al., 2019; Staddon, 2020).

Studies have shown that South African secondary schools do not have adequate ICT infra-
structure, and students have limited access to computers and trained personnel to teach them
ICT literacy (Fares et al., 2021; Padayachee, 2017). Those challenges significantly impact students
entering tertiary institutions, as they are not well prepared to use technology. At the beginning of
tertiary education, institutions must assess students’ knowledge and skills to use technology and
devise adequate strategies to uplift their informatics competencies (Røsvik & Haukedal, 2017;
Terkes et al., 2019). The purpose of this study was to measure learning gains during an ICT training
intervention in first-year students completing a four-year undergraduate nursing degree in a public
tertiary institution in South Africa. This study was built on University foundations provided during
first-year students’ orientation. It was, however, more intense, focused on assessing ICT skills of
students and, as such, providing an opportunity for capacity building.

2. Methods

2.1. Design

A single group, quasi-experimental pre-test, post-test design was used to measure the effect of an
ICT training intervention in first-year undergraduate nursing students. According to Harris et al.
(2006), quasi-experimental designs are common in medical informatics literature. One group
pre-test and post-test designs do not require a large sample size and are an alternative analytical
method when randomisation in a small sample is not feasible (Harris et al., 2006).

2.2. Population, recruitment & sampling

The research setting was a public tertiary teaching institution in a metropolitan area in South
Africa. The training of nursing students was offered at one of university’s five campuses. In
2019 approximately 600 students were enrolled in a 4-year undergraduate nursing programme.
A convenience sample that included all first-year nursing students (n = 82) registered in the 2019
academic year, was the population of interest. Students were recruited to participate in the study
following ethical approval by the Humanities & Social Sciences Research Ethics Committee
(HSSREC) from the University of KwaZulu-Natal. The application reference number was
HSS/0028/018PD, approved on 25 January 2018. Students were approached during break-
time, the purpose and duration of the study were explained by a principal investigator, who
was not involved in the education of those students, and a study information leaflet was provided.
Participation in this study was voluntary and required signing an informed consent form before
completing pre-test questionnaire.
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2.3. Intervention

The intervention focused on building first-year nursing students’ capacity in ICTskills. The inter-
vention consisted of nursing students’ training in basic computer operation. Questionnaires were
self-completed by students before and after ICT intervention, which allowed measurement of
learning gains and the intervention’s success. Table 1 presents the training modules, objectives,
and assessment criteria.

Four training sessions were conducted on alternate Saturdays for two hours (10h30–12h30)
over two months (March to May 2019). The training intervention was done on weekends to
accommodate students’ learning needs because the intervention was an additional programme,
not a curriculum component.

The intervention was executed using blended learning approaches. Face-to-face interactive
sessions, including classroom presentations and demonstrations by the facilitator, hands-on prac-
tice sessions by students, and reflective activities, were the main teaching approaches to deliver

Table 1. Training modules, objectives, and assessment criteria.

Training module Objectives Assessment criteria

Basic computer
operations

Discuss and guide the
first-year nursing
students on how to
operate the computer,
use external devices and
manage files

On the completion of the training, the student should
be able to:

. Explain the importance of ICT in nursing
education/ practice

. Describe various parts of the computer/ Laptop

. Operate the computer (switch on and off, use a
mouse to interact with elements on the screen)

. Connect external devices: USBs, Hard drives,
CDs, and projectors

. Connect the Monitor, mouse, Keyboard, and
Network Cable

. Use the computer keyboard and shortcuts

. Manage the files saved on the computer

. Discuss computer security, passwords and
antivirus

Introduction to
Microsoft Word®

Discuss and guide the
first-year nursing
students on how to
effectively create and
manage MS Word files

On the completion of the training, the student should
be able to:

. Create a new document

. Open and save a document

. Use track changes and insert comments

. Print the document

. Draw a table in Ms Word

. Insert pictures into an existing document

. Inserting page numbers,

. Page setup (margin, orientation, size, columns)

. Work with section breaks and page breaks

. Paragraph setup (indentation and spacing)

. Font setup

. Create an automatic table of contents, a list of
figures, tables and annexures

. Compare two documents in Ms Word (original
and revised)

. Restrict editing

(Continued )
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the educational content. Those approaches were supplemented by Moodle®, the university’s
online training platform. First-year students were encouraged to contact the training instructor
with any further coaching needs through scheduled appointments, e-mails, or interactive discus-
sions via Moodle (Figure 1).

Table 1. Continued.

Training module Objectives Assessment criteria

Introduction to
Microsoft
PowerPoint®

Discuss and guide the
first-year nursing
students on how to
create and manage
PowerPoint files

On the completion of the training, the student should
be able to:

. Create a PowerPoint presentation

. Setup style and size of the text

. Insert a table in the PowerPoint presentation

. Insert a figure in the PowerPoint presentation

. Set PowerPoint transition and animation

Introduction to
Moodle®

Discuss and guide the
first-year nursing
students on how to use
Moodle to access course
contents and participate
in forum discussion

On the completion of the training, the student should
be able to:

. Login into Moodle

. Access to the learning contents

. Access to learning resources

. Participate in a forum discussion

. Chat with classmates and or instructor

. Upload assignment to Moodle

Online search &
databases

Discuss and guide the
first-year nursing
students on how to
access the internet,
retrieve information
from databases and use
referencing software

On the completion of the training, the student should
be able to:

. Discuss effective search strategies and
databases relevant to nursing and healthcare
practice

. Do an online search and retrieve information
from databases

. Use referencing software

Using e-mails, social
media

Discuss and guide the 1st
year nursing students on
how to effectively and
safely communicate via
e-mails and social
media

On the completion of the training, the student should
be able to:

. Write e-mails

. Communicate effectively and safely via social
media such as WhatsApp, Facebook, Twitter,
and Instagram

. Discuss ethical behaviours on social media

Access to the ICT tools Explore the first-year
nursing students’
accessibility to ICT
tools both on-campus
and off-campus and
discuss the safe and
ethical use of digital
devices in nursing
education and practice

On the completion of the training, the student should
be able to:

. Access and use the internet from LAN and
WIFI on-campus and off-campus safely

. Access and use computers, laptops, tablets and
smartphones on-campus and off-campus safely

. Access and use external devices such as USB
flash drives, CDs, and Hard Drives

. Discuss ethical considerations of the use of
digital devices in nursing and clinical practice
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2.4. Measurement & data analysis

The pre- and post-test evaluation used a self-constructed questionnaire on the perceived ICT
skills consisting of eight items. The tool’s items were adapted from students’ questionnaire
for assessing ICT literacy in schools from the European Commission (2017). The questionnaire
was developed in collaboration with experts in quantitative methods who were familiar with
technology use in tertiary institutions and in the context of South Africa. The self-constructed
questionnaire was used in the pre-test phase to obtain baseline data on ICT literacy and test
the tool and in the post-test phase to measure success of the intervention.

Figure 1. Intervention study flow chart.
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The items were measured using a five-point Likert scale, and responses ranged from 1 =
strongly disagree, to 5 = strongly agree. Cronbach alpha of the instrument was 0.89, which indi-
cated a high reliability of the instrument and reliability of eight items ranged from 0.88 to 0.90.
The instrument’s validity was done through exploratory factor analysis (EFA) using IBM SPSS®
Version 25, and confirmatory factor analysis (CFA) using Amos Version 25. The initial factor
analysis screened data using the Kaiser-Mayer-Olkin Measure of sampling adequacy, KMO (>
0.05), and Bartlett’s Test of Sphericity (< 0.05). KMO was 0.87, which indicated that the
sample was adequate for performing factor analysis. The Bartlett’s Test of Sphericity was less
than 0.05 (χ2 = 343.13, df = 28, p < 0.001), revealing that the relationship among variables was
strong to conduct exploratory factors analysis (George & Mallery, 2000; Harerimana &
Mtshali, 2020).

The Principal Component Analysis, coupled with the rotation method of Oblimin with Kaiser
Normalisation, was conducted to identify the number of factors to be retained. Eight items and a
sample size of 76 were computed, and factors with an Eigenvalue > 1 were considered. Two
factors were identified, analysed, and explored further in EFA and CFA. Table 2 represents
the factor loading by EFA, and items above 0.40 are displayed. Total variance of 71.03% explains
the extracted factors. Factor one had five (5) items with factor loading ranging from 0.88 to 0.69,
and factor 2 had three (3) items ranging from 0.84 to 0.81. The two identified factors were posi-
tively correlated in the CFA model (r = 0.66, p < 0.001).

Figure 2 presents diagrammatically the CFA model with unstandardised estimates, while the
CFA model with standardised estimates is presented in Figure 3. Both CFA models display items
and their associations with identified factors.

In the CFA, several indices were used to identify the extent of model fit, as Hooper et al.
(2008) recommended. According to Hooper et al. (2008) and McDonald and Ho (2002) the com-
monly used reporting fit indices include: Chi-square (p > 0.05), CFI (> 0.95), GFI (> 0.95), TLI
(> 0.95), RMSEA (< 0.07), and SRMR (< 0.05). In this study, Chi-square goodness of fit stat-
istics indicated a good model fit (χ2 = 19.05, df = 19, p = 0.45), and other model fit indices
were within acceptable ranges: GFI = 0.94, CFI = 0.99, TLI = 0.99, RMSEA = 0.006, and
SRMR = 0.04 (p < 0.05).

To reiterate students who completed both pre-test and post-test questionnaires (n = 44) were
included in measurements of the intervention effectiveness – using Hake’s criteria for individual

Table 2. Factor loading by EFA (Pattern Matrix of the factors and
items).

Pattern matrixa

Items

Component

1 2

Ms Word Usage .884
Basic computer operation .880
Internet search & databases .825
Ms PowerPoint usage .817
E-mail usage .693
ICT tools access .842
Social medial platforms usage .827
Moodle usage .811

Notes: Extraction method: Principal Component Analysis. Rotation method:
Oblimin with Kaiser Normalisation.
aRotation converged in four iterations.
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single-student normalised gains, g; class average normalised gains, 〈g〉; and average single-
student normalised gains, g(ave). In line with Coletta and Steinert (2020); Colt et al. (2011);
Hake (1998, 2002); and McKagan et al. (2017), the following parameters were calculated:

(1) Individual single-student normalised gains, g:

g = [ post-test − pre-test]/[1− pre-test]

(2) Class average normalised gain 〈g〉:

〈g〉 = [〈%post-test〉 − 〈%pre-test〉 /] [100− 〈%pre-test〉]

Figure 2. CFA model with unstandardised estimates for first-year nursing students’ ICT literacy.
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(3) Average individual single-student normalised gain, g(ave):

g(ave) = [S from 1 to N (gi)]/N .

Individual single-student normalised gains, g, were calculated to identify variability between
individuals and (gi) to characterise student growth or improvement in cognitive knowledge.
Average of individual single-student normalised gains, g(ave) was used to relate individual stu-
dents’ gains to class average gains. By plotting the Histogram of individual student’s gains, the
mean of the Histogram is the class average gain (McKagan et al., 2017).

In this study, negative gains – where post-test scores were inferior to pre-test score, g(ave) –
were calculated by replacing individual single student normalised gains, g by Zero (Coletta &
Steinert, 2020; Colt et al., 2011). Furthermore, normalised gains of 30% were considered the

Figure 3. CFA model with standardised estimates for first-year nursing students’ ICT literacy.
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minimum value at which an educational intervention would be regarded as effective (Colt et al.,
2011). Normalised learning gains is a commonly used measure to assess the educational effec-
tiveness of pedagogy (Coletta & Steinert, 2020; Hake, 1998; Pentecost & Barbera, 2013). The
results from normalised learning gains were interpreted according to the recommendations
from Hake (1998), which indicate that normalised gains of > 0.7 = high learning gains, 0.7–
0.3 = medium learning gains, and < 0.3 = low learning gains. Colt et al. (2011) indicated that a
class average normalised gain 〈g〉 of 30% indicates the success of intervention.

Normalised gain is not pre-scores biased, and Coletta and Steinert (2020) stated that it is
important to show the correlation between pre-test and normalised scores to show that such cor-
relation is not a result of pre-test score being a predictor of the gain. In the current study, there
was no significant correlation between pre-test scores and normalised gains (g) (r =−0.155, p =
0.32), and R-squared was 0.024. There was a correlation between post-test and normalised gain
(r = 0.705, p < 0.001), and R-squared was 0.49.

A paired T-test was conducted to compare the mean percentage for post-test and pre-test
scores with a statistical significance of p≤ 0.05. Paired T-test was conducted after checking
data for normality, assuming that the differences between pairs were normally distributed.
According to Mishra et al. (2019) Shapiro–Wilk Test is used for testing normality when there
is a small sample size (n < 50), and when a sample size is at least 50, other methods such as
the K-S Test, Histogram, z value, box plot, P–P Plot, Q-Q Plot could be used to test the normality
of continuous data. As the sample size was less than 50 of those included in learning gains assess-
ment, Shapiro–Wilk test and Histogram were used to explore the normality of data in pre-and
post-test scores. Shapiro–Wilk Test for pre-test scores (p = 0.28), and for post-test scores (p =
0.25), indicating a normal distribution data (p > 0.05).

3. Results

Seventy-six (76) out of 82 (92.7%) of first-year nursing students completed the pre-test, and 45
(54.9%) completed the post-test. For the purpose of measuring learning gains, 44 (53.6%) stu-
dents who completed both pre-test and post-test were included in measuring success of the inter-
vention. The age of first-year nursing students who participated in this study ranged from 17 to 30
years (M =18.86, SD =2.18), with 75% (n = 33) being under 20 years old. Female students com-
prised 68.2% (n = 30) of the cohort. Students were from rural areas (n = 22, 50%), urban areas (n
= 16, 36.4%), and peri-urban (n = 6, 13.6%) areas.

Table 3 presents pre and post-training intervention results in basic ICT literacy. There was a
statistically significant positive gain (p < 0.05) evident in all eight areas measured in this study;
basic computer operations, Microsoft Word®, Microsoft PowerPoint®, Moodle®, internet
searches and databases, e-mails, social media, and access to ICT tools. The terms pre and post
represent scores at the beginning and the end of the training intervention.

Table 3 shows the improvement in self-reportedknowledge and skills touse the technology,with
class average normalised gain 〈g〉 ranging from 34.4% to 58.2%, and average of single student nor-
malised gain, g(ave), ranging from 32.4% to 50.7%. In eight areas of training, the highest improve-
ment in self-reported knowledge and skillswas observed on the use ofMoodle®with 58.2%of class
average normalised gain 〈g〉 and 50.7% (SD= 41.8) for average of single student normalised gain, g
(ave). The lowest improvement in knowledge and skills was observed in basic computer operation
with 36.6% of class average normalised gains 〈g〉, and 34.7% (SD = 30.5) for average of single
student normalised gain, g(ave) and social media with a class average normalised gain 〈g〉 of
34.4% and 32.4% (SD = 39.8) for single student normalised gain g(ave).

Overall, the mean percentage for post-test was 83.5% (SD = 9.7), and pre-test was 70.7% (SD
= 12.6). Paired T-test indicated statistically significant differences between post-test and pre-test
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scores (t = 7.48; df = 43; p < 0.001). The relationships between single student normalised gain
and socio-demographic variables were explored; however, there were no statistically significant
relationships (p < 0.05).

The success of intervention was explored using individual single-student normalised gains, g;
class average normalised gain 〈g〉 and average of single student normalised gain g(ave). The 〈g〉
was 44.8%, and g(ave) was 44.5% (SD = 30.7). Sixty-eight per cent of students (n = 30) had a

Table 3. Pre-test and post-test scores and learning gains (n = 44).

Variable

Pre-test Post-test Difference
Paired T-test %

〈g〉
%

g(ave) ± SD
Mean
±SD

Mean
±SD

Mean
±SD T d.f

p
value

I can perform basic
computer
operations

3.58 ± .91 4.10 ± .53 .52 ± .82 4.18 43 .000** 36.6 34.7 ± 30.45

I can use Microsoft
Word®

3.35 ± .89 4.21 ± .56 .86 ± 1.01 5.65 43 .000** 52.1 47.5 ± 36.01

I can use Microsoft
PowerPoint®

2.20 ± 1.11 3.40 ± 1.05 1.20 ± 1.43 5.55 43 .000** 42.9 41.5 ± 33.27

I can conduct internet
searches &
databases

3.63 ± .94 4.19 ± .60 .56 ± .91 4.09 43 .000** 40.9 35.4 ± 36.42

I can use e-mails 3.91 ± 1.19 4.38 ± .71 .47 ± 1.01 3.08 43 .004** 43.1 38.5 ± 50.65
I can use social media

platforms
3.72 ± 1.11 4.16 ± .92 .44 ± 1.03 2.82 43 .007** 34.4 32.4 ± 39.79

I can use Moodle® 3.90 ± 1.05 4.54 ± .48 .48 ± .91 3.48 43 .001** 58.2 50.7 ± 41.85
I can access ICT tools 3.97 ± .85 4.44 ± .48 .64 ± 1.11 3.82 43 .000** 45.6 42.4 ± 40.28

Notes: 〈g〉 is the class average normalised gain: 〈g〉 = [〈%post-test− 〈%pre-test〉 /] [100− 〈%pre-test〉]. g(ave) is the
average single-student normalised gain: g(ave) = [S from 1 to N (gi)]/N. **p.value < .001

Figure 4. Histogram of normalised gains in ICT skills (n = 44).
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normalised gain of 30% and above, indicating success of the intervention. Figure 4 demonstrates
the distribution of single student normalised gains.

4. Discussion

This study demonstrated the importance of basic ICT training intervention to improve digital
skills among first-year nursing students in order to use educational technology and in preparation
for clinical practice. ICT training intervention yielded significant results, with 68.2% of students
having normalised gains of 30% and above, which indicated an acceptable level of success of a
training intervention in basic ICT skills, as recommended by Colt et al. (2011) and Hake (1998).
Using the computer is an important prerequisite for nurses and nursing students to access and use
health information (Gürdaş Topkaya & Kaya, 2015). Nurses use technology to access data,
manage electronic health records and provide care via e-Health and telehealth applications
(Brown, Pope, et al., 2020; McCarthy et al., 2019; Skiba, 2017). The nurses’ ability to use com-
puters has been reported to improve nurses’ decision-making, competencies and quality of
patient care (Gürdaş Topkaya & Kaya, 2015). Computer literacy is a vital determinant of tech-
nology use in health care sector (Gürdaş Topkaya & Kaya, 2015).

The significant class average normalised gains 〈g〉 were observed across all eight areas of
training; basic computer operations, Microsoft Word®, Microsoft PowerPoint®, Moodle®,
internet searches and databases, e-mails, social media, and access to ICT tools. The highest
class normalised gains being reported were from skills to use Moodle® (58.2%). This study
demonstrated that nursing students – at the start of undergraduate nursing programmes – must
be equipped with a baseline level of skills as a foundation for technology and informatics practice
capabilities, which can be progressively built upon. The literature shows that with basic ICT lit-
eracy, students are expected to have adequate writing skills (Abdelrahman &Mohammed, 2013),
present well-designed PowerPoints (Brock & Joglekar, 2011; Inoue-Smith, 2016), and commu-
nicate effectively with peers and teachers using e-mails and social media platforms (Cetinkaya,
2017; Harerimana & Mtshali, 2019, 2020; Kustijono & Zuhri, 2018). The ability to use internet
search and ICT tools is crucial for first-year students’ academic success and accessibility to up-
to-date electronic resources, such as e-books, e-journals, and e-thesis (Soni et al., 2018).

Review of the literature revealed that first-year nursing students do not necessarily have the
foundational or expected level of digital literacy when they enter nursing programmes, and at
many universities, students’ digital literacy is assumed (Harerimana et al., 2022; McNally
et al., 2019; Nuuyoma et al., 2023; Reid et al., 2023). Training and educating future nurses in
ICT skills is crucial to providing new ways for effective and timely care, documentation, and evi-
dence-based practice (Adereti & Olaogun, 2019; Edwards & O’Connor, 2011; Gürdaş Topkaya
& Kaya, 2015; Hussey & Kennedy, 2016; McCarthy et al., 2019; Nes et al., 2021). Studies show
that educational training improves students’ learning interest, cooperative learning, research
skills and information attainment (Gernsbacher, 2015; Yang et al., 2019).

In this study, ICT training intervention was an additional programme, not a curriculum com-
ponent. Due to the increasing use of technology in healthcare education of healthcare pro-
fessionals, it is essential to formally teach digital literacy content at entry level of nursing
programmes, integrate informatics into undergraduate nursing curriculum, and continuously
assess students’ digital capabilities (Choi et al., 2020; Harerimana & Mtshali, 2019; Harerimana
et al., 2022; Nsouli & Vlachopoulos, 2021). The assessment of technology-related interventions
in health professional education should use standardised measurement, such as normalised learn-
ing gains and devise adequate educational programmes.

Training interventions to enhance ICT skills should be expanded to the clinical practice to
support nurses who rely on ICT systems to provide patients’ health care services. Nurses’
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experiences in ICT correlate with their working conditions (Kirchhoff et al., 2021). However,
older and experienced nurses who have not had to use ICT in their undergraduate programmes
struggle to use technology in their daily activities compared to younger and middle-aged nurses
(Brown, Pope, et al., 2020; Kleib & Nagle, 2018). It would be essential to provide a targeted edu-
cational intervention to improve informatics competencies for this group (De Leeuw et al., 2020;
Fackler, 2019; Kleib & Nagle, 2018).

5. Limitations of the study

This study had a small sample of participants who completed the pre and post-test evaluation (n
= 44), and only first-year nursing students were targeted. This limits the ability to generalise the
findings. Furthermore, lack of randomisation in this study limits the ability to conclude a causal
association between the intervention and outcome. Future randomised controlled trials with an
adequately powered sample should be designed to test the effectiveness of this ICT teaching
intervention. Further studies should target second, third, and fourth year nursing students to
monitor the impact of ICT capacity building in undergraduate nursing programmes.

6. Implications and recommendations

ICT literacy is an essential requirement for undergraduate nursing students as they prepare to
work in a technology-rich healthcare environment. Due to the need to prepare digitally compe-
tent nurses, assessing students’ ICT literacy at entry level is recommended and should be
repeated at each year level. This study recommends integrating ICT literacy into undergraduate
nursing curricula and implementing interventions to improve students’ digital skills. Addressing
the digital skills gaps and integrating ICT literacy into nursing curricula requires nursing accred-
itation and registration agencies to update undergraduate course accreditation guidelines that
reflect the development and assessment of ICT literacy. Furthermore, ICT capacity building
and support should go beyond educational institutions, expand to clinical settings, and be inte-
grated into nurses’ induction, onboarding, and continuous professional development
programmes.

7. Conclusion

This study highlighted the importance of appropriate ICT training interventions for undergradu-
ate nursing students early in their career. Those interventions serve as a foundation for future use
of technology both in the classroom, research and clinical practice. Similar training interventions
and measurements of learning gains should be extended to all health professional students during
their first academic year to enhance their ICT literacy and use of technology for academic
purposes and in preparation for clinical practice to improve health outcomes.
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