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Introduction
During the late months of 2019, China’s 
mainland witnessed the spread of a new 
form of virus, which turned out to be a 
corona‑type virus, then called COVID‑19.[1] 
The world after this pandemic is not like 
what it used to be. This pandemic has 
affected all industries, including nursing 
education and practice. Among the changes 
expected to form nursing education is the 
Infection Prevention and Control (IPC)  
guidelines adopted to ensure students’, 
educators’, nurses’, and patients’ safety 
during clinical training in healthcare 
facilities or laboratory settings. Nursing 
students participate in clinical training as 
a mandatory component of the curriculum. 
Nursing knowledge and skills are usually 
utilized during clinical training, which is 
essential to determining the outcome of 
nursing education.[2] Therefore, focusing on 
clinical training and improving students’ 
knowledge are important to ensure safe 
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Abstract
Background: Infection Prevention and Control (IPC) practices during nursing students’ clinical 
training are based on standardized precautions. However, the spread of COVID‑19 raised the need 
to revise these practices. We aimed in this study to assess nurse educators’ agreement on items 
that represent precautionary guidelines, which enhance safety during clinical training of students. 
It aimed to reach an agreement among nurse educators on IPC practices to ensure safe clinical 
training. Materials and Methods: This descriptive explorative, cross‑sectional study included 243 
Jordanian and Omani educators. The study questionnaire was based mainly on evidence reported in 
the literature. The study questionnaire comprised items for trainers to practice and items to supervise 
students. It was developed based on available evidence and recommended training practices during 
COVID‑19 suggested by the WHO and the literature. Both the face and content validity processes 
were adopted to validate the study questionnaire. The final version was composed of 26 items for 
trainers and 20 items for students subsumed in the following themes: protecting self, protecting others, 
and essential training needs. Results: All questionnaire items were rated above the midpoint indicating 
agreement among participants on including the new IPC practices. All suggested practices (26 items 
for the trainers and 20 items for the students) were supported by the study participants. Conclusions: 
Clinical training is an important component of nursing students’ preparation. Findings suggest the 
importance of adding new IPC practices to improve student IPC practices, protect themselves and 
others, minimize cross‑infections, and enhance students’ training within a safe clinical environment.
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practice, which involves the patient, the 
nurses, and other Healthcare Workers 
(HCWs).[3] Nursing students should train 
in a well‑structured and safe environment 
to ensure that they achieve the clinical 
objectives and keep students from being 
exposed to or causing a harmful situation.[4] 
Therefore, updating IPC guidelines during 
the pandemic became an essential process 
to ensure safe clinical training for students, 
trainers, other HCWs, patients, and family 
members. This need is especially true after 
COVID‑19, which influenced how HCWs 
viewed and perceived the importance of 
preventive measures to avoid being infected 
or a carrier of the infection.

Approximately 7–10% of patients 
admitted to acute care hospitals acquire 
an infection,[5] which leads to increased 
cost, morbidity, and mortality rates.[6] 
Compliance of HCWs and nursing students 
was recognized as an efficient means to 
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prevent and control cross‑infections.[7] The COVID‑19 
pandemic has alerted the healthcare sector to different 
methods to manage cross‑infections among HCWs and 
all members of the healthcare teams, including nursing 
students. Therefore, it was necessary to consider practice 
guidelines that govern IPC policies in nursing education 
as uncertainty about the efficacy of the current guidelines 
in preventing cross‑infection might be present. This 
assumption is especially true after the COVID‑19 pandemic 
and the level of uncertainty about its nature, particularly at 
the beginning of the pandemic.

Nurse educators know the environment where students 
train, and they are aware of the IPC guidelines. Therefore, 
their expertise represents a rich source that can provide 
a refined view of what to include in the sought IPC 
guidelines. These measures protect the students and the 
patient, and all individuals involved directly or indirectly 
in student training. We proposed this study to assess 
how much the educators agree with a group of suggested 
changes in IPC guidelines that aim to improve practices 
implemented during training nursing students. The findings 
in this study would support the development of IPC 
guidelines for safer clinical training.

We aimed to assess NE’s agreement on items that represent 
precautionary guidelines, which would enhance the 
safety environment of the clinical training process during 
COVID‑19 or possible future pandemics. We also aimed 
to present the items of IPC approved by NE, which could 
become guidelines adopted and implemented in clinical and 
lab training of students in a situation like the COVID‑19 
pandemic.

Materials and Methods
This descriptive explorative, cross‑sectional study 
investigated what changes NE believed were necessary 
to ensure a safe, infection‑free environment for nursing 
students and educators. Data were collected between 
October 2021 and April 2022.

Participants were recruited through convenience sampling 
from different 4‑year nursing programs in the Hashemite 
Kingdom of Jordan and the Sultanate of Oman. They were 
recruited via electronic mail using electronic forms. Junior 
or senior nursing educators and trainers, who were engaged 
in clinical practice or laboratory training during the last 
12 months and more, were invited to participate in this 
study.

The sample size was calculated using the G‑Power 3.1 
software with a significance level of 0.05 for the analysis 
of variance (ANOVA), an average effect size of 0.15, and a 
power of 0.95,[8] and the required number was 134.

The study questionnaire was developed based on the most 
available evidence and recommended training practices 
during COVID‑19 suggested by the WHO[9] and the 

literature.[10,11] The study questionnaire was developed 
into two main sections. The first section addresses IPC 
precautionary practices for students and the second section 
addresses trainers’ IPC precautionary practices. Items were 
reviewed by six Ph.D.‑prepared NEs, who were experts in 
infection control, and two master’s degrees. As modifications 
suggested by the reviewers were incorporated, items were 
pilot tested for clarity and readability among 12 NEs.

We adopted a Content Validity Index (CVI), a 
commonly used method that determines item relevancy 
in a newly developed study questionnaire. Experts 
assessed the relevancy of questionnaire items on a 
4‑point Likert scale (nonrelevant 1 to quite relevant 
4). Both scale CVI (SCVI) and item CVI (ICVI) 
were computed by summating the responses. We used 
universal agreement (SCVI‑UA) and content validity 
average (CVI‑Avg), and among experts for the items. 
ICVI values greater than 0.74 indicated that the item was 
relevant, values between 0.60 and 0.74 showed that the 
item needed revisions, and if the value was below 0.60, the 
item was eliminated.[12] Similarly, SCVI is calculated using 
the number of items in a tool that has achieved a “relevant” 
rating.[13] SCV‑UA was calculated by adding all items with 
ICVI equal to 1 divided by the total number of items. The 
SCVI‑Avg was calculated by dividing the sum of the ICVIs 
by the total number of items.[13,14] An SCVI‑UA ≥ 0.8 and 
an SCVI‑Avg ≥0.90 have excellent content validity.[14]

We measured item essentiality using the Content Validity 
Ratio (CVR). Independently, each panelist was invited to rate 
his/her judgment of an item from one to three (nonessential 
1 to essential 3); then CVR was calculated by this 
formula (CVR = (Ne − N/2)/N/2), where Ne refers to the 
number of panelists indicating an item as “essential” and N is 
the total number of panelists. CVR varies between 1 and −1, 
and a higher score indicates greater agreement among panel 
members. The minimum accepted value of CVR is 0.59 
determined by Lawshe’s table for eight panelists.[15]

The response process (face validity) was quantified by 
computing FVI for item clarity and comprehension, like 
CVI. The 12 raters rated the evaluation on a 4‑point 
scale ranging from 1 = not clear to 4 = very clear, 
and the importance of each item on a 4‑point Likert 
scale (not important to very important). Item impact 
score was calculated according to the formula (impact 
score = frequency (%) × importance item score), where 
the frequency is the percent of raters, scoring 3 or 4 
“important,” and importance is the average score of the 
item based on the Likert scale. The evaluation criteria 
depend on the value of the item impact score. In our case, 
only scores equal to more than the midpoint (≥1.5) were 
kept.[13] In the final draft, 26 items for the trainers and 20 
items for the students were included in the questionnaire.

The final version was composed of 26 items for the trainers 
and 20 items for the students as follows: protecting self (20 
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items), protecting others (11 items), and essential training 
needs (15 items).

Participants’ responses were divided on these themes and 
then the total reflected the whole perspective of NEs. The 
study participants were asked to rate each item on a 4‑point 
Likert scale, ranging from not necessary (1) to always 
necessary (4) to assess the consensus for each proposed 
item. The mean score was calculated for each individual 
item. The consensus was considered for items that achieved 
mean scores of ≥2.00. Items with mean scores less than 
2.00 were excluded from the final list, which indicates no 
agreement among the NEs.

The final version was composed of 26 items for the trainers 
and 20 items for the students as follows: protecting self (20 
items), protecting others (11 items), and essential training 
needs (15 items).

Participants’ responses were divided on these themes and 
then the total reflected the whole perspective of NEs. The 
study participants were asked to rate each item on a 4‑point 
Likert scale, ranging from 1 = not necessary to 4 = always 
necessary to assess the consensus for each proposed item. 
The mean score was calculated for each individual item. 
The consensus was considered for items that achieved 
mean scores of ≥2.00. Items with mean scores less than 
2.00 were excluded from the final list, which indicates no 
agreement among the NEs.

Data were analyzed using SPSS version 25 (Armonk, NY: 
IBM Corp, 2017), including means, standard deviation, 
scores of the items and their corresponding themes, and 
normality tests. No missing data were observed in the data, 
and ANOVA and t‑tests were used. Internal consistency 
was measured using Cronbach’s alpha.

Ethical considerations

This study has been approved by the institutional review 
board of the university of affiliation (03/421/2019–2020) 
from the Hashemite Kingdom of Jordan and 
from the Omani Ministry of Health (OCHS/REC/
PROPSAL‑APPROVED/13/2020). The authors have 
obtained all appropriate consent from all the participants.

Results
Sample characteristics

A total of 243 NE filled the study instrument, of which 
180 (74.1%) were female, with a mean(SD) age of 
41.5 (8.20) and 186 (76.50%) aged between 31 and 
50. More than half of the participants had master’s 
degrees (n = 129, 53.10%). Many participants (n = 128, 
52.90%) specialized in adult health nursing or general 
nursing. The experience of the participants ranged between 
3 and 38 years, with a mean(SD) of 13.00 (7.43) [Table 1].

Findings of the study questionnaire

Table 2 illustrates the findings and shows that the mean 
score on the questionnaire is high, which indicates that 
NE supported the proposed guideline items making the 
study questionnaire. All suggested practices (26 items 
for the trainers and 20 items for the students) were 
supported by the study participants, as the mean score for 
all the suggested items was greater than the midpoint of 
2.00. For the trainer’s guideline items, the highest mean 
score was “Trainers should wear a mask while training 
students” (M = 3.71, SD = 0.65) [Table 2], while the lowest 
mean score was “Trainer stays with students while caring 
for patients” Mean (SD) 3.26 (0.75). For the student’s 
suggested items, the highest mean score was “Students 
maintain physical distancing with other students, minimum 
3 feet” Mean (SD) 3.71(0.65), while the lowest mean 
score was “Students train in all departments, including 
closed units, such as the Intensive Care Units (ICUs) and 
the Neonatal Intensive Care Units (NICUs)” Mean (SD) 
2.91(0.91).

The total mean score for the trainer and student sections 
was computed. These total mean scores reflect the level 
of support of the NE for the proposed practice guidelines. 
For the trainer section, the total mean(SD) score was 
88.79 (11.55) out of 104 with a range between 51 and 
100, and these values show that all responses were above 
the midpoint. This finding can also be seen in the student 

Table 1: Sample characteristics (n=243)
Characteristic n (%)
Gender

Female 180 (74.10%)
Male 63 (25.90%)

Age: Mean (SD) 41.5 y/o (8.20)
20–30 22 (9.10%)
31–40 96 (39.50%)
41–50 90 (37.00%)
51–60 35 (14.40%)

Academic degree
Baccalaureate 51 (21.00%)
Master 129 (53.10%)
Ph.D. 63 (25.90%)

Nursing specialization
Adult 128 (52.90%)
Maternity 46 (18.90%)
Pediatric 45 (18.50%)
Psychiatric 18 (7.40%)
Community 6 (20.20%)

Years of experience: Mean=13.00, SD=7.43
1–5 49 (20.20%)
6–10 52 (21.40%)
11–15 61 (25.40%)
16–20 51 (21.00%)
<20 30 (12.30%)
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Table 2: Educators’ responses on the IPC* practice guidelines for trainers and students (n=243)
Theme Item Mean (SD)
Total (46 items) Mean=157.90, SD=21.44), α** 0.93
Practices to 
protect self 
Mean (SD) 
71.45 (10.19),α 
0.88

Trainer’s practice guidelines
Trainer maintains physical distancing between me and the students (minimum of 3 ft.) 3.66 (0.64)
Trainer keeps alcohol (hygienic) sanitizers in my pocket 3.58 (0.64)
Trainer prepares students to deal with patients with infectious diseases, including COVID‑19 3.53 (0.76)
Trainer emphasizes that students use cleanable personal belongings with sanitizers during the clinical day 3.60 (0.68)
Trainer makes sure that lab is cleaned after each use with the recommended materials 3.69 (0.62)
Trainer assesses each patient before assigning to students 3.54 (0.76)
Trainer checks for the use of appropriate PPE for each department prior to sending students 3.61 (0.69)
Trainer performs hand washing at the beginning and end of each clinical day before students 3.60 (0.76)
Trainer emphasizes that bringing food to clinical setting/laboratory is prohibited 3.39 (0.87)

Student’s practice guidelines
Students maintain physical distancing with other students (minimum 3 ft) 3.70 (0.15)
Students perform handwashing prior to working with patients in the setting/laboratory 3.70 (0.68)
Students perform handwashing each time they leave the clinical setting/laboratory 3.63 (0.78)
Students put on a face mask while in a clinical setting/laboratory 3.65 (0.75)
Students put on disposable/latex gloves while in a clinical setting/laboratory 3.44 (0.89)
Students put on disposable gowns while in the clinical setting 3.36 (0.87)
Students are accompanied (attended) by a trainer when caring for patients 3.32 (0.80)
Students keep alcohol (hygienic) sanitizers/scrubs in their pockets 3.54 (0.79)
Students’ temperature is checked prior to each clinical day 3.56 (0.80)
Students clean all belongings used during the clinical day prior to leaving the setting 3.58 (0.73)
Students do not share personal belongings with each other (stationery, stethoscope, etc.) 3.64 (0.71)

Practices to 
protect others 
Mean (SD) 
38.42 (5.89), α 
0.67

Trainer’s practice guidelines
The trainer should be tested for COVID‑19 before going to clinical setting/laboratory 3.39 (0.94)
If a trainer has respiratory symptoms, she or he abstains from training 3.48 (0.87)
Trainer wears a mask while training students 3.71 (0.65)
Trainer puts on disposable/latex gloves when training students 3.36 (0.92)
Trainer dresses a special dress/coat for the clinical setting and takes it off once finished 3.56 (0.80)
Trainer emphasizes IPC guidelines prior to each clinical day as a reminder to students 3.61 (0.65)
Trainer prepares IPC educational pocket card to all students 3.37 (0.83)
Trainer explains to students how to use personal protective equipment (e.g., gloves, mask, and gown/
apron, goggles) as indicated in the guidelines

3.66 (0.63)

Trainer stays with students while caring for patients 3.26 (0.75)
Trainer assigns students to patients, who do not have respiratory symptoms 3.41 (0.86)

Student’s practice guidelines
Students are tested for respiratory symptoms before going to a clinical setting/laboratory 3.44 (86)

Essential 
practice needs 
Mean (SD) 
41.19 (5.94), α 
0.844

Trainer practice guidelines
The trainer needs to have enough information about COVID‑19 to ensure safe practice 3.71 (0.68)
Policies about COVID‑19 are adequate to keep trainers and students safe 3.47 (0.83)
Trainer receives training on how to deal with a patient with COVID‑19/infectious disease 3.58 (0.76)
Trainer conducts training on infection prevention and control (IPC) guidelines before the beginning of 
each clinical course/semester

3.65 (0.61)

Trainer explains principles of visual triaging to students during laboratory training 3.59 (0.64)
Trainer explains why a student with respiratory symptoms needs to leave the setting/laboratory (e.g., 
fever, coughing, sore throat)

3.68 (0.64)

Trainer revises the IPC protocols at the beginning of each semester 3.63 (0.66)
Student’s practice guidelines

Students pass an IPC exam prior to joining the clinical course 3.38 (0.84)
Students have the IPC educational pocket card prior to each clinical day 3.40 (0.82)
Students are tested for IPC knowledge and skills at the beginning of the clinical training 3.51 (0.74)
Students’ knowledge about visual triaging is tested during preparatory laboratory 3.48 (0.76)
Students breaching IPC guidelines undergo further laboratory training for two clinical days 3.38 (0.79)
Students acknowledge the procedure followed if they complain of respiratory symptoms 3.63 (0.70)
Students train in all departments, including the closed units (ICU, NICU) 2.91 (0.91)
Students provide care to all patients, including those who have respiratory symptoms 2.68 (1.10)

*Infection prevention and control. **Cronbach’s alpha
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section, where the total mean score was 68.95 out of 
80 (SD = 10.21) with a range between 27 and 80.

The midpoint of the total score in this study was 92 (range 
46–184), and the mean score of the questionnaire was 
157.90. Similar results can be noticed in the other themes, 
which also had high mean scores, indicating the support 
of trainers on the suggested IPC items in the study 
questionnaire. For instance, “protecting self” included 20 
items and the mean score was 71.45, while the theoretical 
mean score was 50 (range 20–80). This also applies to 
the other themes [Table 2]. The theoretical midpoint for 
“protecting others,” which was represented by 11 items, 
was 27.5 (range 11–44), but the mean score was 38.42. The 
third theme “essentials practice needs” was subsumed by 
15 items and had a midpoint of 30, but the mean score was 
41.19. These scores generally indicate an inclination toward 
supporting the suggested changes in clinical practice as 
they depart positively away from the midpoint to reflect 
higher means.

To sum up, the scores on the total and themes of the study 
questionnaire indicate that NE support changes in the 
current clinical practice, which aim to ensure adherence to 
the IPC’s new practice guidelines.

Discussion
During the first half of the year 2020, many nursing 
programs around the world stopped students’ training 
in laboratories and clinical settings as COVID‑19 was 
sweeping. The threat of this pandemic did not disappear to 
date (during the writing of this report). However, questions 
can be raised on whether training would be the same as 
before COVID‑19 when students and NE resume training 
in the laboratory and clinical areas; we might even witness 
comparable conditions in the future. Therefore, the present 
study examined how NE involved in clinical and laboratory 
training expect changes in terms of IPC practices when 
resuming clinical training and to prepare students for any 
future pandemics after graduation. To avoid any accidental 
spread of COVID‑19 among trainers and students, there 
is a need to set realistic and effective measures to ensure 
safe training for all involved, including nurses and 
patients, especially as some programs have adopted early 
deployment of students.[12]

Findings in this study showed that trainers supported 
changes in the IPC practices as suggested in the study 
questionnaire. The need for these changes can become more 
persisting as the new academic year in many areas around 
the world is approaching and the pandemic is still hitting 
those countries. Response on the theme “protecting self” 
showed trainers’ concern about contracting COVID‑19, 
and what practices were perceived as important to avoid 
contracting an infection, such as physical distancing, 
the use of sanitizers, and what ensures readiness for any 
outbreaks in the future.

Most trainers supported the items, which would ensure 
personal safety. Although studies emphasized the 
importance of protective measures, adherence to students 
using them was not satisfactory.[13,14] Therefore, our findings 
emphasize the need for trainers to remind students prior to 
each clinical day of the measures they must follow to avoid 
cross‑infections.

The second theme, “protecting others,” addresses how 
educators ensure training students safely without causing 
any IPC breach, which includes training students on 
standard precautions and directing students when providing 
care to patients and family members. Students do not 
follow standard precautions unless they are followed 
by trainers.[15,16] We found that the trainers agreed on the 
need to keep students aware of the need to use personal 
protective equipment and sanitizers to protect others from 
contracting cross‑infection through those students.

Our findings also emphasize what the literature reported 
about the need to have a component of IPC prior to clinical 
training.[17] However, trainers believed that the need for this 
component extended to each clinical day briefing. Findings 
in the present study supported education about practices 
that highlight students’ safe practices. Many studies 
emphasized the importance of education in anchoring IPC 
principles and practices among nursing students.[18‑20] It was 
evident in the literature that knowledge about many other 
viruses, like Zika, Ebola, and Severe Acute Respiratory 
Syndroem (SARS), was generally low among nursing 
students.[11,21] However, no assumptions could be made 
as limited support was present in the literature. Students 
received training on standard precautions during their early 
courses like fundamentals of nursing. But the need is still 
present to add new practices, which represent the new view 
of IPC after the COVID‑19 pandemic. It is expected that 
further training is required for students and some trainers 
to ensure that proper practices are addressed and adhered to 
during clinical and laboratory training.

Further, training and education on IPC should be provided 
systematically as part of the curriculum to protect nursing 
students from contracting or causing infection among students, 
patients, HCWs, and family members. The responses of most 
of the trainers clustered around being selective when assigning 
students to ensure student and patient safety. The main concern 
raised by the trainers was related to students’ competency in 
both knowledge and skills. Perhaps trainers could not endorse 
students’ decision‑making skills and clinical reasoning as the 
accumulative experience and knowledge are still not adequate 
for students to make sound decisions. Therefore, the trainers 
were conservative in their responses and indicated the need to 
have a careful selection of the units and departments where 
students could train.

The study limitations include involving only NE, who were 
involved in training students, not all educators such as 
those in managerial positions. In addition, nursing faculty 
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from the college and the preceptors were not included in 
this study. In addition, items investigated in this study did 
not go under a process of validation and were associated 
mainly with the current COVID‑19 situation. Another 
limitation in the scope of the study is that it addressed 
only infection prevention in the clinical and laboratory 
setting and did not include other areas where students were 
gathered such as classroom and computer laboratories.

Further examination is required to confirm the study 
findings and set up clear rules for safe clinical training.

Conclusion
Fundings from the current study suggest that practices for 
both the trainer and students be revised as NE’s perception 
of changes can lead to significant changes within the 
training areas, including the laboratories and the clinical 
settings. Our findings suggest the need to develop effective 
and systematic guidelines, including the strict following of 
IPC guidelines and precautions.
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