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Abstract
Background and aims: The quality of nurse-patient communication has significant effects on patient care
outcomes. Therefore, education of communication skills (CSs) to nurses and nursing students can improve
patient care outcomes. The aim of this study was to compare the effects of face-to-face education (FTFE) and
virtual education (VE) on CSs among nursing students.
Methods: This quasi-experimental study was conducted in 2021. Participants were 51 senior nursing students
in their internship course in Shahrekord Faculty of Nursing and Midwifery, Shahrekord, Iran. They were
recruited to the study through a census and were allocated to FTFE and VE groups through the Random
Allocation Software. FTFE was provided in two sessions through the lecture and the question and answer
methods, while VE was provided in a single online session through simulated multimedia content. Participants’
CSs were assessed before and ten days after the study intervention through a 50-minute Objective Structured
Clinical Examination with five consecutive stations on communication with elderly patient, communication
with adolescent patient, communication with aggressive patient, communication with illiterate or noncommunicative patient, and communication for consent. Data were analyzed using the SPSS software (v.
23.0) and through the independent sample t, paired-sample t, and chi-square tests and the multivariate
analysis of variance (MANOVA).
Results: The posttest mean scores of CSs in both groups were significantly greater than their corresponding
pretest values (P < 0.05). However, there were no significant differences between the groups respecting the
pretest and the posttest mean scores of CSs. The pretest mean score of the communication with elderly
patient skill and the posttest mean score of the communication with aggressive patient skill had significant
relationship with participants’ place of residence and gender, respectively (P < 0.05).
Conclusion: VE is as effective as FTFE in significantly improving nursing students’ CSs. Therefore, quality VE
programs are recommended to fulfill the different educational needs of nursing students.
Keywords: Communication skill, Face-to-face education, Virtual education, Nursing student

Introduction
Communication skills (CSs) are a set of behaviors which
determine the quality of interpersonal relationships (1).
Nurses, as the largest group of healthcare providers, are
the first line of response to crises and disasters and are
the coordinators of healthcare delivery team. Accordingly,
they need to have adequate skills to communicate with
patients and their family members.
The quality of nurse-patient communication significantly
affects patients’ health and adherence to treatments (2).
A global survey reported that patient satisfaction with
hospital services had significant correlation with nurses’
CSs (3). Poor communication negatively affects patient
care and is associated with stress, misunderstanding,
despair, and anger for patients and their family members,
poor treatment outcomes (4), and life-threatening
medical errors (5). Previous studies reported that nurses
and nursing students had poor CSs (5-8), established poor
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and fragile communications with patients, and allocated
limited amount of time to communicate with patients,
resulting in patient dissatisfaction with communications
(9-12). A major factor contributing to poor nurse-patient
communication is nurses’ limited knowledge about CSs
due to their limited education (13-15). Therefore, studies
considered education as a potentially effective strategy
for CS improvement and highlighted the importance of
integrating CSs as an inseparable component in formal
and in-service education programs (6,16-20).
Although all educational programs can promote
learning, the depth and effectiveness of learning largely
depend on the type of educational strategies. Face-to-face
education (FTFE), also known as traditional education, is
an educational strategy in which all educational activities
are performed in face-to-face sessions held at a specific
time and in a specific place such as classrooms (21,22).
The most common teaching methods in FTFE are lecture,
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question and answer, and problem-based learning (23-25).
Lack of time and place for education, lack of experienced
instructors, and lack of financial resources are the major
shortcomings of FTFE (26).
Virtual education (VE) is another educational strategy.
It was developed and introduced in the 21th century in
order to improve learning outcomes (27). VE helps save
time and costs, provides ample opportunities for selfstudy, facilitates easy and full-time access to educational
materials, speeds up the process of education, provides
the opportunity to select the preferred instructor, enables
learners to review educational materials for many times,
enables instructors to provide formative feedback to
learners, and prevents unnecessary duplications in
preparing educational materials (26,28,29). It does not
necessitate the attendance of instructors and learners at
a given place and hence, has turned into the main and
the safest educational strategy in the current coronavirus
disease 2019 pandemic (30-33).
Previous studies reported inconsistent results respecting
the effects of VE and FTFE. Some studies reported that
these methods produced the same learning outcomes (3438), while some studies reported the greater effectiveness
of FTFE (39-42) or VE (24). This inconsistency may be
due to the effects of different factors on learning outcomes
such as educational materials, education duration,
complexity of learning, and VE infrastructures. To the best
of our knowledge, no study had yet evaluated the effects
of VE and FTFE on CSs among nursing students in Iran.
Therefore, the present study was conducted to narrow this
gap. The aim of the study was to compare the effects of VE
and FTFE on CSs among nursing students.
Methods
Design
This quasi-experimental study was conducted in 2021.
Participants and setting
Study population consisted of all 51 senior nursing
students in their internship education in Shahrekord
Faculty of Nursing and Midwifery, Shahrekord, Iran. All
of them were recruited to the study through a census.
Participants were allocated to a VE and an FTFE group
through the Random Allocation Software.
Data collection
Participants’ CSs were assessed using a fifty-minute
Objective Structured Clinical Examination (43-45)
with five consecutive stations. The content of the
stations was about communication with elderly patient,
communication with adolescent patient, communication
with aggressive patient, communication with illiterate
or non-communicative patient, and communication for
consent. Each station had a scenario, a trained simulated
patient who played out the scenario, and a station guide. In
each station, students read station guide which consisted
of patient’s history and the necessary care services and

then, communicated with the patient and provided care
services and patient education. Students’ performance
was video-recorded (46,47) using a fixed camera in each
station and then, a nurse with master’s degree and a work
experience of thirteen years watched the videos to score
participants’ performance using a checklist. The nurse was
blind to the study groups.
The performance evaluation checklist of each station
had items on 8–10 expected CSs of that station. Skills were
scored either zero (“Not used”) or 1 (“Used”). Several
instructors from the study setting assessed the validity of
the scenarios and the checklist. They were asked to rate
the relevance, clarity, and simplicity of the checklist items
as “Non-acceptable” (scored 1), “Needs major revision”
(scored 2), “Needs minor revision” (scored 3), and
“Acceptable” (scored 4). Finally, the relevance, clarity, and
simplicity percentages of each item were calculated and
items with percentages less than 96 were revised (48,49).
The reliability of the checklist was assessed through the
inter-rater method, in which two experienced hospital
nurses with master’s degree simultaneously rated the
performance of fifteen students in each station. They
had received training on acceptable performance in each
station and its accurate assessment. Finally, the correlations
of their assessment scores were calculated and correlation
coefficients more than 0.70 were considered as acceptable
reliability (50). The Kappa coefficient of the checklist was
0.967. Participants’ CSs were assessed before and ten days
after the study intervention (51).
Intervention
FTFE was provided in two sessions for three eight-person
groups through the lecture and the question and answer
methods. Sessions were held by a master’s student in
nursing who had received specialized CS-related education
in fifty hours and had a hospital work experience of fifteen
years. VE was provided using the Navid VE system of
Shahrekord University of Medical Sciences, Shahrekord,
Iran (https://skumsnavid.vums.ac.ir). The virtual CE
program was developed using the Articulate Storyline
(v. 3.0). Educational videos on CSs were prepared by a
master’s student based on the scenarios and loaded on the
VE system. VE was provided in the computer room of the
study setting. Each student used a headphone-equipped
personal computer to enter the VE page of the study using
a personal password and watched educational materials.
Participants could scroll backward and forward and watch
the different pages of the VE program. After the VE
session, the passwords of participants were immediately
deactivated in order to prevent the access of participants
in the FTFE group to the VE materials.
Data analysis
Data were entered into the SPSS software (v. 23.0),
described using mean, standard deviation, absolute
frequency, and relative frequency, and analyzed using
the independent-sample t, paired-sample t, and chi-
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square tests as well as the multivariate analysis of variance
(MANOVA). The level of significance was set at less than
0.05.
Results
Most participants in the FTFE and the VE groups were
female (52.2% vs. 61.5%) and lived in Chaharmahal and
Bakhtiari province, Iran (82.6% vs. 80.8%). There were
no significant between-group differences respecting
participants’ gender and place of residence (P > 0.05;
Table 1).
The independent-sample t test revealed no significant
difference between the FTFE and the VE groups in terms
of the pretest mean scores of participants’ CSs (4.48–6.82
vs. 4.50–6.81; P > 0.05). MANOVA was used for betweengroup comparisons respecting the posttest mean score of
CSs. The Box’s M test indicated the equality of variance
(Box’s M = 6.264; F = 0.369; P = 0.986). Accordingly, the
results of MANOVA revealed no significant differences
between the groups respecting the posttest mean scores
of communication with elderly patient, communication
with adolescent patient, communication with aggressive
patient, communication with illiterate or noncommunicative patient, and communication for consent
skills (Pillar’s Trace = 0.093; F (5; 43) = 0.885; P = 0.499)

(Table 2).
The results of the paired-sample t test showed that
the posttest total mean score of CSs in both groups were
significantly greater than their corresponding pretest
values (P < 0.05). Accordingly, MANOVA was used to
compare the groups respecting the pretest-posttest mean
differences of CSs. The Box’s M test confirmed the equality
of variance (Box’s M = 26.195; F = 1.544; P = 0.081) and
MANOVA showed no significant differences between the
groups respecting the pretest-posttest mean differences
of communication with elderly patient, communication
with adolescent patient, communication with aggressive
patient, communication with illiterate or noncommunicative patient, and communication for consent
skills (Pillar’s trace = 0.122; F (5; 43) = 0.1.198; P = 0.326)
(Table 3).
There were no significant differences between male and
female students as well as between students who lived in
and did not live in Chaharmahal and Bakhtiari province
respecting the pretest and the posttest mean scores of
CSs, except for the posttest mean score of communication
with aggressive patient which was greater among
female students (P = 0.05) and the pretest mean score of
communication with elderly patient which was greater
among students who did not live in Chaharmahal and

Table 1. Between-group comparisons respecting participants’ gender and place of residence
Group

Characteristics

Gender

Place of residence

FTFE (n = 23) No. (%)

VE (n = 26) No. (%)

Male

11 (47.8)

10 (38.5)

Female

12 (52.2)

16 (61.5)

Native

19 (82.6)

21 (80.8)

Non-native

4 (17.4)

5 (19.2)

Test

P value

Chi-square

0.572

Fisher’s exact

1.000

Table 2. Within- and between-group comparisons respecting participants’ CSs
Group
Skills

Time

VE
Mean ± SD

5.52 ± 1.50

6.23 ± 0.95

0.060b

Posttest

6.91 ± 1.24

7.27 ± 1.25

0.323 c

P value

0.000

0.001

—

Pretest

5.74 ± 1.71

5.62 ± 1.30

0.775 b

Posttest

6.57 ± 1.08

6.38 ± 1.06

0.558 c

Pretest
Communication with elderly patient

a

Communication for consent

Communication with illiterate or noncommunicative patient

Communication with adolescent patient

P valuea

0.020

0.012

—

Pretest

6.04 ± 1.33

6.38 ± 1.27

0.363 b

Posttest

7.13 ± 1.22

7.23 ± 1.14

0.767 c

P valuea

0.000

0.013

—

Pretest

6.83 ± 1.61

6.81 ± 1.10

0.963 b

7.48 ± 1.24

7.88 ± 1.11

0.231 c

Posttest
P value

0.013

0.000

—

Pretest

4.48 ± 1.08

4.50 ± 1.10

0.945 b

Posttest

6.48 ± 1.00

6.77 ± 0.65

0.197 c

P valuea

0.000

0.000

—

a

Communication with aggressive patient

a

The results of the paired-sample t test; b The results of the independent-sample t test; c The results of the multivariate analysis of variance.
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Mean ± SD
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Bakhtiari province (P = 0.045) (Tables 4 and 5).
Discussion
Study findings revealed that participants had poor
to moderate CSs. This is in line with the findings of
two previous studies in Iran (9,52) and highlights the
importance of implementing educational programs for
improving nursing students’ CSs.
Study findings also indicated no significant differences
between the FTFE and the VE groups respecting the
posttest mean scores of communication with elderly
patient, communication with adolescent patient,
communication with aggressive patient, communication
with illiterate or non-communicative patient, and
communication for consent skills. This is in line with the
findings of several previous studies. For example, a threegroup study on 62 nursing students in Australia into the
effects of five-week home care, standardized patient, and
VE showed that all three interventions similarly improved
students’ CSs and there was no significant difference
among the groups respecting the change in the mean score
Table 3. Pretest-posttest mean differences of CSs in both groups
Groups
Skills

FTFE

VE

Mean ± SD

Mean ± SD

Communication with elderly patient

1.39 ± 1.16

1.04 ± 1.34

Communication for consent

0.83 ± 1.59

0.77 ± 1.45

Communication with illiterate or noncommunicative patient

1.16 ± 1.09

1.62 ± 0.85

Communication with adolescent patient

0.15 ± 0.651

1.20 ± 1.08

Communication with aggressive patient

1.09 ± 2.00

1.08 ± 2.27

of CSs (34). Moreover, a study on 72 bachelor’s students
in medical sciences in Columbia University showed no
significant difference between nine-week FTFE and
VE respecting the mean score of English language skills
(38). Similarly, a study reported the similar effectiveness
of a two-hour virtual workshop and six-hour FTFE in
enhancing implementation science proposals among 72
researchers (36). Another study in Australia showed no
significant difference between the effects of FTFE and VE
on psychological skills among 72 psychology students (35).
A study in Canada also found no significant difference
between the effects of 45-minute simulation-based FTFE
and 45-minute simulation-based VE on knowledge,
self-confidence, and anxiety among 56 nursing students
attending a maternity nursing course (37).
Contrary to our findings, a study in the United States
on 1054 students in the VE group and 5193 students in
the FTFE group reported the greater effectiveness of VE in
improving the outcomes of learning in the physical science
course (24). Another study into the effects of five 2-hour
lectures among 219 first-year dental students reported the
better learning outcomes of FTFE (41). Moreover, a study
found that FTFE was more effective than VE in improving
mathematic knowledge among 130 engineering students
in Germany (42). Another study on eighty paramedic
technicians found that the effects of FTFE on practical
skills were significantly more than the effects of VE, while
there was no significant difference between their effects
on theoretical knowledge (39).
In VE, instructors have limited contact with learners
and learners are mostly affected by educational materials
rather than instructors. Therefore, educational materials
should be developed with high precision and quality

Table 4. Comparisons of male and female participants respecting the mean scores of CSs
Time and group
Skills

a

Pretest (Mean ± SD)

Posttest (Mean ± SD)

Male

Female

P value

Male

Female

P valuea

Communication with elderly patient

5.67 ± 1.56

6.07 ± 1.02

0.308

6.76 ± 1.26

7.36 ± 1.19

0.098

Communication for consent

1.75 ± 5.19

Communication with illiterate or non-communicative patient

1.39 ± 6.14

1.17 ± 6.04

0.064

1.08 ± 6.19

1.02 ± 6.68

0.112

1.24 ± 6.29

0.707

1.07 ± 7.05

1.24 ± 7.29

0.485

Communication with adolescent patient
Communication with aggressive patient

1.66 ± 6.62

1.07 ± 6.96

0.411

1.24 ± 7.67

1.15 ± 7.71

0.890

0.93 ± 4.48

1.20 ± 4.50

0.940

0.86 ± 6.38

0.67 ± 6.82

0.050

a

The independent sample t test.

Table 5. Comparisons of native and non-native participants respecting the mean scores of CSs
Time and group
Skills

a

Pretest (Mean ± SD)

Posttest (Mean ± SD)

Non-native

Native

P value

Non-native

Native

P valuea

Communication with elderly patient

6.67 ± 0.87

5.73 ± 1.30

0.045

7.56 ± 0.53

7.00 ± 1.34

0.052

Communication for consent

6.33 ± 1.41

5.53 ± 1048

Communication with illiterate or non-communicative patient

6.78 ± 1.20

6.10 ± 1.30

0.144

6.44 ± 0.73

6.48 ± 1.13

0.939

0.158

7.78 ± 0.97

7.05 ± 1.18

0.091

Communication with adolescent patient

7.33 ± 1.12

Communication with aggressive patient

5.11 ± 0.93

6.70 ± 1.38

0.206

8.56 ± 0.88

7.50 ± 1.15

0.013

4.35 ± 108

0.056

6.78 ± 0.44

6.60 ± 0.84

0.544

a

The independent sample t test.
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(53,54). It is noteworthy that providing learners with
high amount of educational materials on a personal or
university website cannot be considered VE at all. Rather,
instructors need to use different software and hardware
devices, have adequate skills for their use, have great
interest in VE, and allocate adequate time to produce
quality educational materials to improve the outcomes
of VE (55). Educational materials for VE in the present
study were developed using the Articulate Storyline and
as multimedia modules containing educational videos.
Moreover, students could scroll backward and forward
and watch the different pages of the VE program. These
options might have contributed to the similar effects of
VE and FTFE in the present study.
We also found that the mean scores of CSs significantly
increased in both FTFE and VE groups. Several previous
studies reported the same finding. For example, a threegroup study in Australia (34), a study with a four-day
educational workshop intervention in the United States
(56), and a study with a one-hour educational intervention
and an educational file (57) found the significant positive
effects of education on CSs. However, some studies
reported that educational interventions had no significant
positive effects on CSs. For example, a study in Ghana
found that two-day CS education had no significant effects
on midwifery students’ CSs and attributed this finding
to the limited opportunity for students’ reflection on
educational materials (58). Another study in Switzerland
reported the same finding and attributed it to the shortcourse of education and evaluation through openended questions rather than checklists (59). Similarly,
a study found that simulation-based education did not
significantly improve CSs (60). Such contradiction can be
due to the differences among studies respecting the types
of education and evaluation. A study highlighted that CS
educational programs should integrate audio materials,
simulated scenarios, and opportunities to practice CSs
(61).
Our findings also revealed that the mean scores of the
communication with elderly patient, communication
with illiterate or non-communicative patient, and
communication for consent skills in the FTFE group
were slightly greater than the VE group, while the mean
scores of the communication with adolescent patient
and the communication with aggressive patient skills in
the VE group were slightly greater than the FTFE group.
These findings imply that the combination of FTFE and
VE can produce greater effects on CSs. Two studies found
that combining educational strategies can produce better
results (62,63). Therefore, replication of the present study
with a combined FTFE-VE group is recommended.
Conclusion
This study concludes that nursing students have poor to
moderate CSs, highlighting the importance of quality
education for improving their CSs. Moreover, this study
shows that VE is as effective as FTFE in significantly
136
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What does this paper contribute to the wider global
clinical community?

•
•

•

Nursing students have poor to moderate CSs.
Virtual education is as effective as face-to-face
education in significantly improving nursing
students’ CSs.
Quality educational programs are needed to
improve nursing students’ CSs.

improving nursing students’ CSs. Therefore, quality
VE programs are recommended to fulfill the different
educational needs of nursing students.
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